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dams (pfioril by D. Driscoll, Jnne 1986) . . . . . . . . . . . . . . . .  
Bmlett Darn, comtnrztd iidirring 1%6-1939, reizastsw iooI uatzr from 
the reservoirs hqpnlimion layer into the regt~iared Verde River ipfioto 
by D. Driscoli, August 1991) . . . . . . . . . . . . . . . . . . . . . . . . .  
Cooiidge D m ,  a Nariond Histnric Monument. was cc>mplet~! in 193 1. 
The dam srors  water from the Gila River in San Crulus ResenVulr (photo 
by D. Driscotl. April 1887) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coolidge Dam, showing mwork on crat  mind face [eagle) (photo by I>. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Driscoil, April 1987) 
Tonro C r e k  flowing &rough the "76" bald eagle breeding area, 8 
September I985 @hot<> by D, Briscoll) . . . . . . . . . . . . . . . . . . . . . . . .  
AIamo cottonwood snag nesr (2) containing two 7.5-tseek91d eaglets, 
Aprif 1991 @hato by D. Driscofl) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ash vnderosa pine nest 12) containing two eagIeLq, hfaq 1985 @hot0 by 
D. Drisajtl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bartierr cliff n a t  ( I )  wit? adult perch& on top, June 1988. This nest: has 
been prwent since at leme the 1 9 4 0 ~ ~  mind was nearly 5 rn tall in 1990 
uhoto by D. Driscolij . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BIue Point pinnacle nest (6)  containing three nine-week-old eaglets and 
the adult female, May 1988 Qhoto by D. Briscofl) . . . . . . . . . . . . . . . .  
Cmyora nest pinnacle iieft) dong Canyon Creek, July 1986. Note the 
rubble on rhe slope from the decomposition of cliff substrate @hut0 F j  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D. Briscoll) 
Cedar R ~ i n  svcami3re tree nest (4) containing one egg. May 1988 @horn?. 
h j  D ~ r i c e ~ i l l  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  
Chino nest trees along L4e drq Big  Sandy riverbed* >Ma! 1987' pficltn b j  

. . . . . . . .  D. Drisci~fB a ~a ~ e ~ ~ * ~. . a 

. . . . . .  Ci'oecue pimazit: nest i li, .Zia> 1987 {phetto by D. Drsscollj ~ = 

CliB pimade nf i r  [4j, ca~ntainlng tw~t  6 , s  tu "i-week-iiid edpiees. d ~ n g  
. . . .  the r e ~ x l a t d  ift'ecde River, April 1988 (2hoto by D. Drlsztlk r * ~ 

Coolidge cliff nest 631 containing two wgiet,~, April f%48 dghoro by D. 
Drisco8I) . . . a  e c .  - , *  ~a~ . .  = . . s . a s s .  " = ~ - -  

Devif's Post bseding area aloaag B U ~ F S ~  Grcek, Febrcsrq I988 (photo bj 
T Tibbi~sl . . + - " * , ~ *  * * ~ 



Ptate 030. 
Plate D3 1, 

Ptate 6.32. 

Plate D33, 

Pfate D35, 

Plate "536. 

Plate 03'7, 

Plate 038.  

Plate B39, 

Plate D40. 

Plate D41. 

Pfate D42. 

LI,% OF PLATS (mnr .) 

Eaqt C'erde cliff nest (6) containing two seven to eight-week+,ld eaglets, 
April 1989 @hot0 by D. I)ris:c\:f,ll) . . . . . . . . . . . . . . . . . . . . . . . . .  
Eon McDowell ajttonwood tree nest ( a % )  along the rembateci Verdc 
River, Mmch $987. Kctte traeor plowing field ad.jacent to Rest tree 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( f ) t f ~ t ~ >  by I), Driscoll) 
Horse Mas pimacfe nest (2) contaiglib~g two 11-week+id eagkets, April 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1986 fphoto by D. Driscolli 
. . . . . . . . . . . .  Horseshoe nest (8) cliff7 hMay 1991 tphoto by I). DriscizlXi 

h e ' s  Wafi  nest cliB along the repiat& Bill Wifllms ICiva, May 8987 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (photo by D. Driscoll) 

Ladders cliff nest (31 dong the free-flowing Verde River, October 1986 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ighoto by 8. Briscoii) 

Lone Pine cliWground nest 141, containing two 4 to 4.5-week-old eaglets 
dong free-flo~ring Salt River, May 1988 (phoro by D,  Driscoll) . . . . . . . .  
Mufe Hoof pinnacle nest (1) which has heen prc$ent since at least 1935, 
and is still in good condition, May 1987 (photo by D. Driscolfj . . . . . . . . .  
O m e  pinnacle n a t  (1) containin one 8 to 8.5-weekilid eaglet. April 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1988 (photo by D. Driszoli) 
Perkinsville breeding area dong the free-flowing Verde River, June 1989 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (photo by D. Driscoll) 
Pin& nest (1, 2) cliff dong Pind Creek, July 1986 @hot0 hp D. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DriscoiI) 
Pinto cottonwood tree nest 12, arrow), built on tog of a great blue heron 

. . . . . . . . .  nest, in secondary branches, June 1989 (photo by D. Driscoll) 
Plwminr nest cliB along the A@a Fria River, October 1986 @hot0 by B. 
Driscoil) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rdmond breeding area on free-flowing Salt River, February 1985 @hot0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  by D. Driscolf) 
"'96' cottonwood tree nest (3) containing two seven-weekold eaglets, 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  May t 388 Qhoto by D. Driscoil> 
Sheep nest (1) in dying cotton~iiod along Tonto Creek, November 1987 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @heto by D, Briscolii 
Tzble Mountain cliff nest (4) containing one eight-week-old eaglet, &lay 
9991. Noze prickly pea= cactus md jrtjoha bush growing out of nest 

. . . . . . . . . . . . . . . . . . .  (photo by r), Driscoll) . . . . . . . * .  





We provide this smtion as a compi%ation md baeline reference of existing 'rmswfdge on Arkonaqs 
b r d i n g  population of bald eagle to: 6 3 )  augment wirfr hiswrical informrtrion rhe da& md interpreeatiisn 
ab&in& by BioSysrem in the course of field work: and. (2)  provide a bais  of organizarion for archiving 
tluture data ila &e population. We begin with a description of the habitas surrounding baid eagle 
breeding aea5 in Arizona (Section D2) md the historic& eyents which bmughr about chmges in the 
AabiQt. Ttie ftrtter compliments ShTion El  which describe hahiat changes principaliy a they relate to 
prey fish popuiatirtm 

Section D3 contaim Ilistoricd accounts of bald a g l a  in Arhona, and is follow4 by detailed information 
on b o w n  B r d i n g  Arm (Section D4), G o w n  and Potential Ristoricd Nest Sites {Section D5), and 
Possible K a t  S i t s  and Unrnveriftd Reports (Section D6). Section B7 describes wildlife obsera;atiiins 
incidenM to our study of bald eagles in Arizona, 

The b o w n  B r d i n g  A r m  section (D l )  includes information on 28 b r d i n g  x e a  which in recent years 
have contained nesting pairs a d  are amualiy surveyed for productivity data. In some cases, this section 
augments information given in Part R of this report which describes studies by BioSystem of habitat 
selection and foraging 2t seven tenifories. 

The section on Known and Potentid Histnricd Nest Sites @5) notes additional areas which have or may 
have contain& breeding pairs in the p a t .  Vsing publish& sources, information receiverf during inter- 
views %pi& fmdomers  and Eigency personnel, md nest locations found whiff: strrdying Arizona bald eagles 
during 1985-1990, 22 potentid historical nest sites have been document&. 

The Possible Kest Sites md Uni7erifierf Reports sedion @6) contains locations where aduls have been 
sighted during the breeding season, &&orugh a nest ha$ not been found to date, and where nests or 
agfes have been reported by the public. The QQ possible nest sites and unverifid reports are presented 
to archive past reports of nests or b r d i n g  activity, and to aid in &tare nest search effofis. 

Data to create this document stemmed from many sources and personal contacrs. Major coatributions 
were r n d e  by Duane Rubink and Roberr Mes&. U.S. Fish md Wildlife Senice GSFWS), Teryi Gmbb, 
Larq  Forbis, md Wads EaMe, K . S .  Forest Service WSFSj, mund the research of Robert Ohmart, Arizc~na 
State University (ASU). Sire specific source and contacg are list& unnder Personal Camunication,  
Section B8. 

In the p a t ,  terminology atsix4 to dazr ibt  the saws of bald eagle breding areas in Arizona varied with 
the mthor. We hare artemptd ZCB skrnd;uPfbze data %from past reports by using the tcsminulogy of 
Postupdsky (1874) as f0110ws: 

1. Bredkg  ikm---An area containing one or more Bests within the sang:: of one mated pair of birds 

2. Qcc~fpiftCj Breding k m - A n  u e a  cor,raining a nest at which: 
a, Young were raised: 
. Eggs were laid; 
c. An adult was cobsemd hitting l ~ s a  in &F. rise, presumably incaahtiwg; 



d. TWL~ dt$l@ were nbservd gs@rcf;& on 01. ww the Best;  

e. An d u l s  md a bird i8a irmfsarur~ plumage were obsemd at 21- n a r  the nest, if c~~urtshlp 
b&aviuz occurrd: 

f. R s e n t  repairs (frah s t ick  or lining), mute, rts fea&erls were visibi'i? at or near &fre nest 

3, &Pnme~pied Brwding &=-An area a>ntr?ining a nest at which none of the above indica~ctrs were 
obsem&. 

4. Actire N~?s$-A nest ia which eggs have been k id .  

5, Failed Nfst-An active aast ia vkhich eggs did not hatch, or young died before reaching an advanced 
stage of development. 

sful Nst-AD active n s t  in xhich ar least O M  young sun6ived to an d v a n c d  stags of 
development, 

Bald edgla in A r i u ~ n a  utilize habi&& manag& by a vxiet; itf fderai and s a t e  agencies a weII as 
private land. The Southwmtern Baid Eagle %fanagzment C o m i t t ~  (SWBEMC) held i& first meeting 
on 1 D ~ e r n b e r  d984 to bring dl zgencies involved witfi the mmzgernent of Arizona's desert nesting bald 
m g f ~  toge&er to make d ~ i s i o n s  concerning the fukre of this small pnpufation. Represented agencies 
included the Arizona G m e  md Fish D e p m e n t  (fiGF), USFWS, U.S. Bureau of Reelmation 
(Rxlamaxion), USFS, U. S. Burmu of Land Management (BLM), C.S. Bureau of Indim Afi i r s  031A1, 
U.S. Army Corps of Engineers (ACE), and Salt River Project (3-1, a local utility which manages t5e 
watershed. In addition, the Salt River Pirna-Mxicopa Indian Gomuni ty ,  %'hire Mountain Apacile 
Nation, Sm CzIos Indian Comunit-y, and the Mohave Apache Cornunity Council are represent& OR 

the cunnxitte. 



,4rizcsna provides a diversity of habi~des, from the d$ne kmifra of tke Sail Francisco Peaks (12,670 ft) 
md the subalpine conifer forests and subalpine grasslaads of the tX;hire hlountains (1 % ,590 &fa),  to the 
desex-i scmh surrounding Phoenix 61092 f'tj and Yuma 1431 fi hiSLj. The wide rminge of habitas 
stimulat%! the studies of Clinton Hlur Mer r im in 188% who mxxlappd six "fife zones" "oed s n  verticd 
and latitudinal zones of piants and asocial& mimais from the Sm Francisco P e a h  ta the deer ts  of 
Arkona, Decreasing dn elevatirzn, the life zones occur in Tundra (Arct-ic-Alpine Life Zone), F o r ~ ~ t  
mudsunian, IIanadian, ar~d Transition Life Zones), t"r'oodlantf and Grasland Cf_'pper Sonoran Life Zone), 
and Ucscrt Biotic Comrnunitles n o u e r  Sonoran Life Zane) @,owe 1964). 

The br.eeiiing range i:f bald eagies in Arizona spans 1080 tit 5640 fi in elevation and encompass= dle 
Lpper Sonirr~m and Lower Sonoran Life Zanes described i>? C. H, Xlerrianl i 1890, 2898; in totve 19&$), 
%ji&in these life zones. tiegetative biotic communities are diverse and often ovzrlapping, Arizona's 
r u g g d  terrairl and drasric elevation ~hanges compound the diversitp of plant life bq intersecting a variety 
of soil types with disering pre2ipitation levels. Large cliffs termicate desemcmb hagtat at their peaks, 
while riparian vegetation proliferates at their base. Deep narrow emyons of steep gradient and 
whitewater open up inw fush vafleys wirh slow, calm rivers, 

Brown (1982) divided the biotic communities of the sou&west into seven formations, Tundra, Forest, 
Woodland, Scrub, Grassland, Desemcrub, and Wetlands. Each of these formations are made up of 
separate hiomes, "pianr and animal community responses to integratd climatic factors, more or less 
regional in scope," the limits of which are determind by climate. A biorne can be broken down intit 
subdivisions. each of uhich can contain difierent series or cornmunitit-s of vegetation. The bclundaies 
of each "oiome vary, being influencd by elevation, longitude. slope exposure, geomass, tenperahre 
inversions, cofd air drainages, soil porosity, and other focal factors. 

The Tundra and Forest formations of Brown tf 982) exist ourside the known breding range of bald eagles 
in Arizona (Brown and Lowr: 1980). Tne remaining five formations, their Diomes: subdivisions, and 
series compose the habitat within and stirrounding bald eagie nesting areas. 

D2.1 !%'OC)DLA?\?I, FORMATION 

Two biomer of the t3'ooAland formation, QI=? Great Basin Conifer WoordBarld and the Xiadrean Evergreen 
Vioodland, occur %itkin ur around bald eagle breeding :irca ir .4riz~lnii 

D2,f , I  Great Basin Coarifer FYuodlltnd Biorne 
The Great Rasx!~ Coniter WooL31afld is a cold-temperarc woodia:~J coilapijsed primxnrily of juniper 
(Jtlrzip~rusi and pinjon {Pirrirs! trees less than 12 m in heighr and openfy spaced, reaching maximum 
dwrlopmenl on mesas, piareaus, pi&cim,~nts, slopes, and ridges. Ilnporkant asociat;d plant species arc 
Garnbei oak (Quernu yamhr.lii'i in shrub form, mountain-mahoganiss (Ceacratwrpusi, skxnkbush sumac 
iRtritc rriinbsrsa' , saskxoon sen i:ebe-hrq (Am~isrnchirr iihnjfi?ltn\, snawherries (S~mpdaord:arpi~s)$ md 
cursmrs {Rihcs Subdiamimant shnrh sps;:rcs ~nii t%tb@ ~liffrose ~P~arshkir mericanal, apache plume 



(FdIags'ra pardom),  mor~non-tm ( f p d t r 2 ) ,  harberq {B~~~her i s  1, fonwiwg sdtbu $h (At,r@H~x ~ Z E ~ S C P + ~  7 c), 

small soapwed cY~ci3is ~ l a u c a ) ,  and datil ~YECCG bitcrara). Otfaea specis  rn~1~3y also occur 14~caiIy. 
Szverd spwies of grasses axld c;azti can be iang-tz~wme understory s p e ~ i m ~  

D2,1,2 &labrmn Evergrws Ct'ortdland Riome 
The Madran Evergreen Wnctdland is a wm-temperate wnsstlaad cctntaining prirnxily poaaderosa pine 
(Binus g o d e m s a ) ,  Apache pine (P ,  rpngpdman~iiij, and severs! other pine specie&, rugerirer with einory 
oak (Quercus ett~jr3;r"), Arizona white oak (Q. arizunica), armd oththel oak specie\, Associatd undersrssry 
spgie\  i~1~1ude many grasst;=i, cacti, Imf san2culefats, md shrubs which caaB be lo,-dHy abundant. 

Wirfiin &e Scmb formadon, only one h i i ~ r n ~ ,  Ineerior Ch~par ra i~  is rcpresentd in the vicinity of breding 
bald eagta in A r h n a .  Interior Chapma! is a warm-temperate scmbland with shruh live oak (Quercus 
turbineNaj ai: the most c o m o n  dominmt species. Other shrubs prkqent include birchleaf mountain- 
rnAogany (f7ercclcarpus breviJurus), skunkbrush sumac, silktssels (Gaqa) ,  md desert ceana&us 
(Ganothirs gregglii. Specis which may be Iocally i m p o w t  are Hollylaf bucMorn (mrzmnus crctceaj, 
cliffrose, desert olive (Forestr'era n~omexicanu), sophora (Sopharaf, Arizona roscwood (Vauqu~ilnia 
calgomica), Ioweff ash (Frirrirtm lsmmia), harherrq , and mmzanita (.Arctosfaphytos). Herbaz&2x3u,c cover 
in the intershmb spaces is reduced due to grzing of domestic livesrock, 

Associatd species vary with precipitation md elevation. Dry, rocky, open sites may contain ;thornscmh 
specis  such as wait-a-bit (Mimosa biunctfera) or catclaw (Acacia greggii), and scrub elements of jojoba 
(Simondsia chinensis), crucifixion thorn (etznotia holucunfh'ha), banana yucca (Yucca baccatuj. agaves 
(Agaw), beargrass (,Voiintz microcarpa), sotul {Dasytirion wheferi), snakeureed IGurierrezia sarorhrae), 
and false mesquite (Calliandra eriophylia). Pringle m m m i Q  (Araosfaphylos pringlei) grows at higher 
elevations, and juniper, enlory oak, pinyon, or o&er shrtfbs may form a sczEered, open overstory. 

The Semidesert Graslmtnd biorne is the o d y  bivme in tfis GrssImJfd Famation that occurs wi&in the 
range of hreding bdd eag l s  in Arizona. It is a wxm-temperate grrisstmurd with a bise&\on;l;; rs srnmer 
pr~ipi ta t ion patt;ern, The origiaal perennld bunch grass cover in this biome hay been large;y replac4 
or after& by p ~ j p l e  aad Iivatock, and b e  consquentid iinvasion of sacti, leaf succulents, md shrubs, 
Dominmt species are tc,bitsa grass (Hilraria mur ic~ j  rand black granza iBrtufrpIntia czriopoda), d&ougI-r marl) 
other grass= may he focaily important 

Leaf succr~%e~ts  in &is biome may Include si~tibk, be=-grzs, agaves, =and j-ucca5, S h m b ~  ~ h i s h  ~ 3 n  be 
present are one-sed juniper (J_~unr~~erus mnrac~xpemtaj, rraesqrsines (P~o~e ,~? is , ,  lotebush. QEz?phu.r 
ktbtrrsgcilia), all&osn (fieherfirtin spi~osrmj, Ptlormi3n tea, mirnosa (&Mimosa bidtnc(st.aza), hiss: mesquite, 
ctlrclaw acacia, des~rr hackberry <Ciri'ti.r pdllidit), barberry, oiotillo {Fouqul'esiu , 1 ~ l i ~ ~ e t i , ~ 1 ,  m3 others 
of focal impomnce, Drainages In the arza may hubor western coapber-hy 4Sapr'rdlr.s saponsmriia) and 
d s e r t  wiIIvw ~Glfbilopsis liraearis). Cacti in na3ay cummnieicq iinclude Esh-hossk bare1 ; ~ C & S  ~ F ~ ~ P O Z L ~ C ~ L B S  
wi,a%iz~nin'), chollaq md prickly pears a\O?~urafiar, h&gefnngs [Ee:irb"no~~r~dts~~~ and pincushiocs 
(,;2;6~m~illairia 1 



Arircrr-ra ftdd cdgles alebt  in r%iP bitmes of the P>esen,icmi~ ftxmativn, the hft3have a d s i ~ t % ~ % l d b  arili 
Sonorm Desentfcruh. These two bion-r~zs contain diatiac~ spe;ieb, although represe~~Bari%z of bn& 
conm~rrnlties may he present where their rfi.ingas meet, 

D2,J. f Ilofia+e Daertscrub Biorne: Jushua Tree Seris 
The h%riohave Dc~e12sc-mP biornc: is rd warm-temperate desrr&l:aad c$aaracscrizeL-d by preolominaratly iiineer 
rainfall. Dominaalt piants i~lciride crefjsutebush chrreii. f~idenr~sia j, all-scale id.it-rif~,.ll~P~ pol> eapa,r j, 
hritllebusli (E~criiuj(2rirzos~i. desert holly (4triplii~ tr;.yliia.lymt.nelyrr,l?, white hurrobiisil iNymenurit.a sal"soi;t), 
shadscaie (Atr&>fc.i ci~?f~rzifirjI(z]~ and blackbrush (Cc~leitgrze rttmoslssir8si.i. On2 of the be;t exsrnpirts 
of a Motrave etldemic species is Ehc Jositua tree jricica hrevqoliaj, aIIho~igh it is not a!ways present. 
t'nderstor] species art: diverse and vary with locality. 

X)2,4e2 Sonol-3x1 Dsertscrnb Biunte: Arizonrt Upland Subdi~ision 
The Sooctran f>esertscmb birtme is a tropical subtropical daertlanil of unreliable hiseasonal rainhIH, 
s e y x a t d  by periods of spring and rail droughr. Brown (19821 describes six subdivisic5ns of this biome, 
d&ough Arizona Gpiand is the one of importance to nesting bald eagles. It is the best water& and Ieass 
deser"i-like desertscrub in North America. containing blue yalo verde (C~rcidiumJorid~im), f~iithiil palo 
verdz iGercidlam rnicrophyllum), mesquites, ironwood 101129~ te~o fa ) ,  catclaw acacia, and cnicifixi~n 
thorn (Canotia haiocanrhu). Most of the woody pian& are spiny, or possess aomatic terpenes to 
discourage use by herbivores. 

Cacti are of major importance in this subdivision, and include buckhorn choIla (Opun~i~c ariirrrhrtrarj:~), 
cane cholla (0, spinosl'or), staghorn cholla (0. versicolor), chain fruit cholla (0. fitgida), teddy bedr 
cholla (0. bigeiotliii. desert christmas cactus (0. leptocaulis), pencil choIfa (0, arbuscula], Mein choila 
(0. Ueintoej. devil's club ground choila (0. stanlyi), s a p a r o  (Carnegiea gigantea), organ pipe 
(Stenocereu~ thrrrberi). fish-hook pincushion f,Uammilluria microcalpai, Rornber  pincushion (M.  
thomberi), compass barrel cacrus (Femcacrus acunrhodesi, and fish-hook barrel cactus. 

The Arizona Ilgland suMdivision contains three series, Paloverde-Cacti-Mixed Scrub, Jojoba-Mix& Scrub, 
md  Cr&jk,sotebush-Gmcifixiisn-&orn. Pdoverde-Cazti-Mix4 Scnlb is rhe most extensive series, 
dorni~~ated by foothi21 palo vcrde and baguari, dactus, and tci a lesser excecl ironwood. 'Triang:e-ieai 
bursage iAmbrzrsia delroibea) and ~ h i t e  bursage (A.  dumasa) are canlmon along drainages. Associated 
specizs include ozorillo, jojcsba, desert hazkserrt, little-leavttil ratany (s;'~rrri.riaparijgolr'a). fairy f2ariiur 
duster (G~illir~~dr'.il eri~ph~"i.lid). bush buck~hea t  (Er.l'ogonum _b"ascicularum), prick]) paar jOi7unriki 
phueacunth~~j, and fendler h d g e h o  (Ei.hinucereusjffrfiIIeri). Other species may be of icjcai importan.? 

The Jojoba-%fix& Scrub series is dominard by jqjoba, and is best develop& at the desza's upper lin:irs 
and in trirnsitiirn areas be;et.;jeen Sontiran C I ~ h e ~ ~ i m b  and Interior Chdpxrd.  The Crmsotebiiih- 
$:mciflxion-bfnorn series is ajsi~ h u n J  at upper lev21 e:t?661)1~r=s and is expe;.ially common oit Limelts_?:ir 
substrates. As indicafeci b! its name, crecsotehush and crucifixion-thrjm are Jorn~raal~r spxies. Either 
of the abnvr: coaxmunilies can be founJ in asoziation t;.,ith the PA,ii erde-Cadi-3fixe Scrub seri:~. 



Piate D l .  PY.~CI;I>- pcar cactus iflowering en  Chaik 3loun:ain above tiorseshoe Reser,.oirl Ma>. 1991 !?hoeo by D. 
Dz~aaz11). 

$yithin llle \3,'etlands formation, haid eagie nest siics ozcrar in ihree rrizpical-subtropical avetlaratB biornes, 
Snnorarl Riparian Be;iJuc?us Forest arid !$'~~odian;ds, Sonoran Rip;irian Scrubland, and Sr~nciran Interior 
S&ar.lds, vegega;ii,n within ehe three hiol-ncs of-em oaixlaps, depending on the arnorirlr <I$' 3~ater prese:;'il, . . 
i,'arii.us .specjcs of gr:g,sse,s :ornptxe the grounil-coaer in r-~parian arzas. ir~flraenc~i cazopy i ' i iv~f .  

g,i~azbki~g p l ' a ~ h i i ~ b ,  and n.alei. le.B:eQ~. 



B2.5,d %noran Riparisra Dwiduom Forst ~ t n d  FYwdlan&s Biurnr 
' K e  Sonrtrm R i p a i , ~  Deciduous Forest mb Woodtands bionat: commibnly c r t n ~ i n s  treg species of 
Fremont cottonwood iPqrtirta. ~fremc~~ii23~ Goodding willow (Sulk grsa~ddingii), and tcl ;a lesser extenr 
A r h n a  sycamore fPlatilnus wn',gdarii). M&yuite bosques a e  frequently present, and reach their 
max imm development here. However, maquite c m u t  utiliae ground-water below 14 m, md h a  beexn 
literally wipd oat in some are% by ground-water pumping and stream diversions. Firewood cutting aaad 
e lwing  bosqua f ~ r  agriculture ha% also contributd to the decline of mesquites in Arizona. Associated 
species include hackberry, Mexicm elder (Santhiirus mxicana), veiver ah t.FxrzxlnwpennXyI~~d~~i~~cl), blue 
p&u verde, catcfaw, g r a y ~ o m  (Ziqphus. obrustfslia), md ironwood. A ~ B  Intr~1duc& species which is 
usuaflv praent  in, m d  h a  t&eaa over many, riparim artre% !in rZrizoraa is S&E C&U OT t m a i s k  (Tikmaripl 
p e ~ a t ; t l r ~  

102.5.2 Sonorm Riparian Scpuhfand Biome 
The Soncjrm Riparim Scnrttland bii.lme occurs in and along drainages wiain  rhe Sonoran desert and 
wntainq dominant s p ~ i a  of  seepwillow iBuccfuzrif sulir:golia), desert broom (B. sarsrfir~ges),  mule k t  
(B* vifnineu), desert wiIlo~r, =row-weds iT~>xsuria sericea) and (Pluchea), burrobrush, and salt cedar, 

D2,53 Sonoran Interior Strands Biome 
Trre Sonoran Interior Strands biurne is tjpicdly loeat& dong s t r e m  c h m e f s ,  a d  compssd of open 
s m d s  nf sepwillow and tree tobacm (iVicofiana glauca), with acsociatd phars like thorn apple 
(Basra), nightshade (SoEanm), and dock ( R m x ) .  

B2.5 IZESTORICU ASPECTS 

Habitat is influenced by elevation, temperaare. precipitation, soil types, topography, fire and other 
naturd events, as well as m a p  more factors which can change over time. Local changa subsequently 
alter tfie density and diversity of plmt specim in aa urarert, which in turn moditjes the msnirnd species that 
i&abit tfie area. Prior to human influence, s h i h  in habit;tr tqpm and composition Iikety occurred siowly 
(over a number of years, decad~s,  or centuries). Tfre habitstts of N o h  America hrtve no doubt been 
seriously alter& since tfie arrival of man, with drzt ic  changa occurring over relatively short periods. 
Such is tfie case in Arizona, where drastic habitat changes have taken place, especidtlly siare the f 800s. 

02.6.2 Xndian and Spanish Culture (35Nj-1840) 
Early habitat conditions in tfit S c s u ~ w a t  (what is currentty Arizona and Mexico) remain sketcw [,due 
to azo written reccsrds) prior to 1519, when Hernando Cot-Tes dropped anchor off what is now Vera Cmz, 
Even then, tfie conquistadors impingd very little on the life of the desert, until aker IdW, when 
missionaies reach& the Yayui Ritver, Harings and Turner (1965) point our that "The Indian cultures 
of the Sonoran Dwerr: as h e y  existed about 1W were the product of mmy &ttusands of yeas% 04 sloit 
evotution," m d  they "... likely had Iittie impact oaa the environment." 1Ffiree groups of fndim peoples 
inhabit4 the Sonorm desert &en: b e  nomadic bands (Seris), the mairdy nomadic t r i b s  r v h i ~ h  had 
favor4 locarions they rcurrentlp seRied (Apaches), and p~3plrn who lived in basicaljg permanent: 
vilfaga (k'umam, P i m m ,  Yaquis, mb Opata) (Ratings and Turner 1965). 

The Spanish missionrzries began cc)nientrating the Indims into sealemen& dong &e Vaqui River around 
1S00, to t a c h  $&ern the ways of Christimity, as well as the imperial politics of Spain. The Jesuit 
missionary activity cctnsinud g t ~ &  up the Yaqui eo the current United S5tzes boundary by 1650, and 



extend& ink, &it: am ~016th of the Gila Rivcr by 1695. In 1699, Eusebio Fsanciszi~ Kinl-8 {a fewit  priese) 
wrote ::of the Gilaa, or River ofthe Holy Agostfhi., as he called it: "A11 its i&abitma are fishermen, ... 
susuining & e m e l v a  with the abundant: fid~ mi% wi& their make. beax. a d  calafiahes" (Rayden 1965j, 
The Jestrit p3Iiry of amassing the Indiaz in missiitaa seEjemr?ns render& Eftfle popuiation more dependenr 
an cultivatd fix&, and anaversely impaagtd Irtcal game pnpulatiom aftd wild plants (Ha5tings and Turner 
1965). Tfre Spanish dso intrctducd domestic grzing mimals gzanle, sheep, md goats1 and distribuxd 
these mimds to new settfemen& ru he! were fouaddV 

The 170Qs brought rs p e r i d  of conflict b e t w ~ n  rni~sionarim~ Spanish segders, anmd LIe Indians. Apache 
raids, beginning in about 1680, as sertlernents and missionaria push& nonh, fiacused principally naa b e  
growing herds ctf five~tuck, The raids i n c r m d  into the 1 7 0 0 ~ ~  causing settlers to retreat $0 safer 
territorq. f d e r  soutit in what is not-t Mexizs. Tne Yaqui.~;, Pimas, and Seris also rebelleif, However, 
settlement stiff wntinued-, md by 1750; individuaf s ~ u l a r  herds uf four to five rhousand cattle were 
c o r n o n .  The Sm"ca G m  and San Pedro River Valleys saw occasional agricuiturd activity as Ex north 
as what is currently Tucson. Mining settlements cut extenqive stmds of trees for smelters. timbering 
shak5, m d  fuel, while overgrrtzing r d u c d  grass cover anif indued erosion (irfstings m d  Turner 19h5j, 

D2,5.2 Mexian Independenw (181 0-184Q 
73s Mexicrun Independence Movemenr begm in 1810, and by 1821 Mexico was estabfishd, With the 
decrease in Apache raids in the ~ 1 4 .  1800s, larger scale stock-raising began in Mexico and migratd 
nonfi into whd is now Arizona. Herds of 40.000 to 80,W canle, as well a iarge numbers of horses 
and mules were r e p & &  (I-Iastings and f i m e r  1965). Apache raids i n c r a e d  again in the 1 8 3 0 ~ ~  and 
by 1846 dl stat= in what is now Arizona were abandond. The caSle not eaten by the Apaches roamed 
kw in wild herds. Hatings and Turner (1965) document large herds of wild cattIe, and state h a t  cattle- 
raising w3as " ... the severest cultural stress yet imposed on the region." 

D2.5.3 Americarn &pioration (1824-1835) 
The first English-speaking Americans to set foot on what today is Arizona were 14 beaver trappers, one 
of whom was James Ohio PaSie. Pattie enter& ine state on 14 December 1824 on the Gila River (which 
he calf& Helay), and during 1824-1828 he trapped the Gila, San Francisco (St. Francisco), San Pedro 
Beaver), and Colorado (Red) rivers, and d s o  Bonita Creek. As Pattie travel4 down the Gila, he 
describd catching 30-40 bmvers per night (Davis 3982). PaRie md Company arrivd at the Sm 
Francism River on 1 f m u a y  f 825, catching 37 beaver &at night, and by I4 January they had cmght 
250 baver  wayden 19651, Pattie asrivd at the mouth of the San  Pdro  Rivcr on 3 March 1825, and 
by ffr  March they had caught 200 heaver there (B;ivis 1982). He d s o  nored- catching a river otter on &e 
Gila (qpasentty near SaRkjrd Valley), Other minimais not& in Paaie's journal includd bighorn sheep, 
mountain lions, grizzly b a r s ,  black bears, deer, javelins, arid arkeys,  Qn the upper Giia, he noted that 
the &moms extend4 a mite on each side, covered ~ i t h  f a g e  cottonwoods md willows. Pattie also wrote 
that ",.. we were f;itigu& by the difEculty of' geteing &rough the high grsr;,  which c~vered the heavilg 
timber& bogom" mavis 1982). 

Ugmn arr i~ing at the Sdb River (%hi& he cd1d  the Black River), Pattie describd the confluenzt; of the 
Salt and Gila as a h u t  2W yards wide, with heaviiy tiaa~berd bottom, and nearly tire same Bow in eazh 
river. He dso tells of a bImdy, hostile battle with the "Papwar" Indians at the mouth iaf the Salt. 
Traveliing up the Sait, P a ~ i e  aoe& the river ahorsndd with beaver md was surrounded by high rich 
boEtsms. At the confluence of the Salt (righr fork of Black) and Verde rivers {left fork of BIack), Pattie 
md hi5 company split Into two groups, md during 1- 16 Fehmiuy 1826, om explored  he Xkrde River 



md &r other expBor4 the Salt. Pmie mentions  aching the rivers heads in sno.;i covered majenntslins, 
al&~lough he gave no dscription of hahitat or mimdb encounter& P a v i s  19821, 

P8ttie traveled down tfie Gila ro tfte Colorado Rrver, where he rernztrkd &$frat, "The river, belus;t its 
junction with the Hefay, is from 2W tit 380 y d s  wide ... arsd its timber chiefly coEonwood, which in 
the httt7ms is lo&] and bfiick set, The bomms rue fium 6 to 10 mi wide .,," (Davis 1982)- On the 
Colorado he not& a muitiade of bmvers, catching as mmy a 60 in one night, as welf as duclis, gzesc, 
swans, pelica";, deer, mountllin tiom, fox, RohcaB, and a jaguar, Continu$ h a a s ~ n e n t  by indims 
forcEXJI Pattie m d  wmpany to c e a e  trapping on 16 February 1828. The party traveiid overlarnd into the 
Mexicbn settlements of Baja Cdifomia, where they were imprison& hy Mexican authoritia. tlpiin 
relase. PaEie explored Cdifomia, &en travelled &rough Mexico Ciry and Vera Crua, =riving in Kev; 
Orlans  in August f 830 Pavtvas f 982). 

By the m i d - 1 8 3 0 ~ ~  the price of beaver frrr had craishd, and most trapping ceased. Davis (1982) 
wncludes that "The Eappers who w o r k 4  the rivers of Arizona had no pemanent impact on the l a d .  
f iey  doutrtlas suppressed beaver populations in parts of Arizona fur a time. but their acrivitia were 
sporadic m d  short lived. The next wave of Americrvls to enter the Sauthwesr would find no evidence 
that the Patti&$ and like adventurers had been here." 

D2.6-4 Mexican War (1846-1848) 
The Mexican Waf broke out in Aprif f8%, and in order to supply troops in California, a secure route 
wa needed across Arizana. This brought U.S. troops (many of which kept journals) into Arizona, and 
Manifest Destiny &so I u r d  Engtish-spding Americans fiorn the east into the west in this period. On 
24 October 1846, mountain man and explorer Kit Carson noted a wolf on the Gila River Davis  1982). 
Later accounts would describe both wolves md coyotes in Arizona. During rhe war, Davis (1982) cites 
many interaction? between soldiers and wild cattle, which somed h e  area since h e  Apache raids during 
1830-1846. Rat ings  and Turner (1965) also docurnenr large herds of the mimafs. 

Tne Mexican War ended with the ratification of the Treaty of Guadalupe Hidalgo on 4 July 1848, in 
which the U n i t 4  Stat= purchased Mexico's n o d e m  holdings for $15,000,OCf0 (Davis 1982). Under fhis 
treaty, the U.S, acquired at1 of Arizona n o d l  of the Gila River. 

D2.6.5 Sc?ttlerr;, Miners, Surveyors, and Soldiers (1849-1 870) 
As the war trcarn tto an end, gold was discuverd at Sut%er9s Milt in CaIif~arnia in 1848. Gotif fever swegc 
the Uni td  S ta t s ,  and many wagon trains crossed Arizona as the "Fony-niners" made their way ro 
Cdifornia in 1849, During this same period, the U.S. sent boundary surveyors into %$e Arizona 
Territory. John R. Rmlett was pla:d in charge of &e Boundzy fl i tmissinn,  and alctng with Cillitnd 
Jmes Gr&am describd assemblages of wildlife, similar ro those fk-sr mention4 by f m e s  Ohio Pattie. 
Some species noted by Baaleg incfudd lfa3p;arifs Gapaf-s), cctuyxs (mciuntain lion). occiut, i>szu &itb:at), 
gsmaer (mountain licin or j apa r ) ,  brown {black) and g r k t y  bears, fox, antelope, deer, lobos (wolves). 
coyotes, Rocky Mountain shzep (bighorn sheep], beaver, m d  elk [north of the Gila). The pmy collecred 
and preser;eCf m a ? ;  speiimem on heir travels, and not& that bears were abundmt, with one grkz15 
weighing 703-8W pounds. Along with wildlife, Ra~lt=tt dsa noted large numbers of wild cattle (Davis 
1982)- 

The hahiat de~iribed by yiarQ.lea war similar to that dc:td& by Pattie: however, some cha~ges  had 
appaentlq taken place, Bmlett noted dsllirk mesquite sexads dong ,acme drainagzs (amad a%srs described 



;ienegztc, areeiess x n s s f i s  of the som&wet, in several valleys and ia g r ~ s s y  aria nca rivers), The 
rivers Illemzivcs had dsca chmgd since PaMie"s exploratioa. Describing the Sm Pedri.3 River foIli~;t.kng 
a tonend& rain in f 852, GraRm states, "The San Pedro run5 here &rough 3 S Q I ~ L ,  dlmvid soil, m d  ib 
r q i d  currenf has we?m a deep bed for st, laving steep bmkq on either side," BartleE $so noted the San 
PfXqro WB 220 fi; X ~ O S S ,  two ft  deep. md quite rapid (Davis 1982). On 30 June 1854, l5 mi below the 
S d t  River coni3uence, Bartien found Gila Rxver cornpierely dry, 7 3 s  fadims had divert& the entire 
flow ontG &eis fields. Reaihing the Salt River ctn 3 July 1854, Bmlera wrrste, "The river we found to 
be b a w w n  80-120 ti wide, from N o  ti! three ft  d e p ,  md both srapid and c lex ,  . . . Along the i m d i a t e  
wasgin of &tr- s t r m  liuge a>tton-wmad t r ~ s  frrrsw" (Davis 19821, 

C h  30 D ~ e m b e r  1853, fm~q Gadsden signbd the "Gadsden h r c h a e , "  in which the K n i t 4  States paid 
$1Q9W,08Q to Mexico for the ara that inciuda most: of Arizona sou& (of the Gila River, to the present 
fnternationai Bound-. More explorers md trrwps enter& Arhona to search for rallritad and wagon 
rou t s ,  one such party was led by Lt, A.W. Whippie and H.B. %liioIlhausera. The group venmrd  across 
nttrir,ern Arkona and down the Big Sandy and Bill Williams rivers to the Cotorado River during 
1853-1 854. In Febntgy 1854, as traveled down &;"re Big Sandy River7 XrhippIe wrote, "Big Sand) 
G r e k  abounds in mtelope, deer, rabbits. snd panr idgs  [quaif], f ed iag  upon the rich grarrlma-gras, and 
the seed which it yields. W o i v s  fcoyota md lclbosj are &so nrumerous ..." (Davis 1982). Bigfrorn 
sheep were also c u m o n  on h e  adjacent slopes, Xear the present site of Wikieup, Whipple noted 
", . . the s t r e m  changd its chuacter, fiorn alternate fe'irrtifizing rills and beds of sand, to a continuous 
rimlet, clear, rapid, and sever& feet in dep&. Mmy fresh heaver d m ?  existed uporr &is portion of the 
river, enlarging it so as to m&e the crossing difficult" mavis 19821, Just above it.$ conRuence with the 
Smta Maria, beaver dams had inundated the n m o w  vdley and rhe river became dense with willow brush. 

The Bill Williams River support& marshes and abundmt waterfowl. Moving down the Bill Williams, 
Mollhausen describes the river hrtbirat of the 3 850s: 

Sometimes we were stopped by the windings of the now deep and full river, sometinles by the 
mxshy grounds formed by its overtlow; here rhe &ick wood and t m g l d  business s toppd the 
way, and &ere an &most impenarable grad of ems, and other obstacles, requiring time and 
toil to ~ v e r m m e .  Slowly we made our way over the marshy ground covered with innurnerabfe 
waterfowf, and more slowly still passed places where every foot of our way had to be cleared 
with an axe. (Davis 1982) 

From 1853 to f 804, settiers and miltors began moving into and across Arizona. Encounters with grimly 
and black bears, wolves, jaguars, and mountain lions inzreasd with the 80% sf settiers into the area. 
FIawesk$ of mtelttpe, bighorn sheep, and deer continued. and quaif were mention4 more often stam inin 

previous reajrds. The Apaches ha; hzen raidir~g ranches ,and %eMleme~b s i n x  "dne Mexicans began 
moving inta Arizona ia the 1830's. With their surprise attacks md "fair and sun" tactics, iiae Apaziaes 
baicafiy controli& the Arizona wilderness md likely prevenr&3 rrapid settlement 

The occupation of Arizona was further h m p z r d  b) tfw Civi1 War Y. 186 1 to 1865), Watings and Turndr 
iX965) explain that: "The csutbr& of the Civil W;, brought to a close the Amerlcm development of tias? 
Gadsden f%ur;hare, such a it had b ~ n .  .. Ilhe Smta Rita Ivlia~ing G ~ m p a n y  closed iils doors; %he 
zerrltcsry's first newspaper :eased ppublisj~ing; yYu;snn, a center eif secssii,nism, stayed within i& walls 
whilr the A p a t h s  m1ed wWi&~ut% if i ndzd  their reign had been intermpi& at a!l." 



8% 23 Februay 1863, P r a ~ d e n t  Lincoln s ign4 intr~ law a bill organizing Arizona as a territory. 
Cnnsuuction of Prlscott, the 5rst tenitorid cap id  of Arizona, begaxl IR April X 864, Saldizrs accupied 
Faart Whipple, near Prescotb, in May 8884, to offer the settlers some relieffiibm hostile Indians. As more 
settiers began traveling west, the soldiers &'icon& wagc2n trains across Arizona, most r ~ f  %hi& was seiig 
the domain of the Apache, Navajo, a d  Uavapai raiding paaim. One such escort brought First Eizurenan: 
Dr, Elliott Gnues, a surgmn and naturdist, into AArona on 7 July f 86-4. He collected numesoxs 
zrmlogicai specimertc and a d d 4  a wed& of knowldge to &e naturat hisrot! uf Arkssna before depzting 
the slate on 30 October 1855 (Davis 1982). 

In 1854, King S .  Pt'wtsey, a frontiersman. led several expditions in search of Apaches who had stolen 
fivmtock &om rmzhes in the Pracott areid, In March 1863, Hem? CIifion, a vofunteer, describd a 
tributrtry to the Agua Fria River which they cdfed Ash Creek, due to " ,.. the ahndarmce of .Sine ash 
timber &at grew on its bmks." Glifrctn weontinu&, "The creek at this place is some ten fi in width md 
cross& by innumerable baver  darns, m&hking it quite deep" Wavis 1982). In June 18@, ano&er pmj 
t ravel4 down Tonto Creek, rmching the confluence of rhe Salt River on 14 June. ffere F.A. Cook, 
a chronicler, wrote, "We made a willow drag m d  caught about 2W fish, The largest ones looked very 
much like Cod hut had nu teeth, and would weigh between 10 to 20 pounds." Moving up &i: SaIt ro 
Grapevine Springs on 21 June he noted, "Made 4 or 5 hauls with our willow drag and caught about fifty 
fish df suckers, but very sweet. f think itfie best f ever ta t&" mavis 1982). 

D2.6.6 Ovttrvie~r of Habitat Gunditions Prior to 1870 
Arkona suppofid l x g e  expanses of gra'islands prior to 1870, and Hayden (1  965) oEers cogent tesrinlony 
to this fact. Major John C. Cremony first visit& the headwrtters of the Gila River in 1850, and noted: 
"Tfiis gramma grass is beyond df compwison the most nutritious herbage ever cropped by quadrupds. 
I give it the very first rank m o n g  dl sorts of hay, believing it to be superior to clover, tirnotfiy, dfalfa, 
or all three together, From Dragoon Pass eastwxd the whole .;at region inf-iabited by the Apaches is 
covered with &is species of grass. ..." fn a similar description of rize area, Lt, Sylvester Mowcy, who 
c m e  to Arizona in 1858 wrote of the upper Gifa River: "The sun never shone on a finer grazing country. 
The traveler has before him throughout the entire distance a sea of grass, whose nutritious qudities have 
no equal, and the stock raiser in Sminuwy sees his cattle in better condition &axl our eatern h m e r  in his 
s td l - fd  OX"" The upper Gila baisin still supported gras lmds in 1870. as isbsewd by Captain John G. 
Bourke: "As for grBses, one has only to say what kind he wm%, and lo? it is at his feet.' 

Habitfit surrounding the S m  Simon River in 1859 was dessribd by Smuel  W ,  Gozzens, is Hayden 
(1 965): 

The vailey of the San Simon is about 25 mi in wid&, and conQins much fine g ra ing  land, as 
well ai; some good agricultural districts. It is cover& with a species of grass cdl& g r a m a ,  
which fbr ik nutritious qudiiitia is s i u d l d  o d y  by the celebrat& s~acsqtaiti: grass of Texa ,  Hn 
the region where it grows the settler requirs  no grain for his rnules or horses ... and the stock- 
raiser who has fed his cattie upon gramnraa during rhe entiri: ~irarer, r'ands &em in quite as goi~d 
condition in the spring as does the a t e r n  fdrmer his stall-f& mslinads, 

H e a ~ p ~  raim in the mountainijus regions of &e Suu&wwt flow& cfE the vegetatd slopes sla>vsBj, in thin 
even s h e t s  (Davis 1982, Haqtings md Turner 8965, Hayden 1965). Thus, the soil absorb& rhe water 
a it Bawd %fad a, namrd irrigation WZLQ providd to the grassfmds md valley f-loors. In 12657, Major 
Wifl im H. Emory, in Olmstead 61919), describd the Gita River at ib conflrrence with the Colarada?, 



as 2 clearer stream carrying about one third the f l o ~  of the Colorado, Beglnralng about tbe mid-lgSUs, 
however, the .fsquzr,q and severity of Amds i n c r a ~ d ,  

DE.6,7 Cateie lndwfry (1870-1 900) 
By 486T seaiers had again moved inlo dae Sm Pedro Valley, and a. $&fie army suppressed the A~aclaes 
&rough the 1870s, Fxming a d  mining incretasd, fn T83700, &here were 50a8 carrle in Arizona, B?ZE 
government ctjntracs h r  laef to supply the military and Indim reservations britughk large eagle drive3 
out of Texar md Sonora. Wagoner (1952) noted, "In 1872 Hooper and Hooker d o n s  brought in four 
herds ts~dling l5 ,SN h a d . "  By 1880, 8Mj cattle 2nd 10.W tu 12,0430 sheep g r a z d  the Sm i3rdrin 
Valley, be re  were 2 0 , W  caale sou& of the Gils. md 3 P O ~ I  of 35,W fan Arizona mastings md Turner 
1965;. 

The trmcontinentd railroad xrivec3 in Tucson in 1880 and, by 1881, wmecrd tctenson, Arizona, with 
Guayma, Sonc~ra (&$exico), by way of the San Pedro River rurd Nogdw. The 1850s therellore saw rapid 
expansion of the cattle industry, Hastings md Turner 13965) reported, "A great bdlyhuu cmpaigra 
wag& by railroad pmspectuses, Iivstock journals, and territorid legislalures trumpet& ro an. eager 
public that the West held easy riches and bar  grass was gold." Osgood (1929) stared, "A good sized 
steer when it is fit  for the butcher market wifi bring from $45 to $60. The s a n e  msiimal at its birth was 
wof i  bat $5. He ha< run on the plains md zrcrppd the grass from the public domain for four or fivs 
years, and now, xi& scarcely any expense to his owner, is w o f i  fort) dollars more thm when he staned 
on his pilgrimage. ... That is dl h e r e  is of the problem md that is why our cattiemen grow rich." 
Thus, by 1884 every s t r e r ~ l ~  ar  spring was set.tttti;l upon, and the ranges stock& with cattle. 

By 1885, the Governor report& that 552,500 cattle g rzed  the Arizona Territoq. Ranchers, through the 
Soutfiwestern S t o c h a n  (a cattf e newslerter), complain4 b a t  the r m g ~ q  were " . . . $ready s tock4  to their 
full capacity, ..." and demand4 that the influx of caEfe be controlled mastings and Turner 1965). Cattle 
numbers continued to i n c r a e ,  and the habitat b e c m e  seriously overgrmd. By 1890, Arizona" h~rrran 
population had grown to 61),000, and from 315,000 to 630,000 cattle g r z d  the land south sf the Gila. 
In 1891, the Governor wrote that &ere were 1,5013,000 h a d  of cattle in Arizona, and the Southwestern 
S t o c h a n  c o n c d d  that ". . . the mdady of over:rowding is with us in an aggravatd form . . ." (Hastings 
md Turner 1965). 

figergrazing had left much of the formes lush grasslands, as we71 as the adjacent slopes, bare, with the 
svii expos& to the ef ements, Tnese conditions v, ere perfect for widespread ercsion, and as a result, tile 
frequency and severit? of floods increasd- THO newspapers, the Arizona Weekiy Enterprise and the 
Arkona Daiig St%, document4 the fbrlous flood waters md  sever; d m a g e  to the land. In August 1886, 
&c: San P d r o  River was higher than it via5 ever h o w n  to be, anif a six foot high avdanchr: of water 
swept Jttwn to its confiisence witfa the Gi114. S~noi ta  Creek was t O  ia deep In places, 2nd the Smta Cmz 
River O V ~ & O W &  its banks and covered the v a k y .  In September 2887. !he S m  P d r c  was highcr than 
the previous y e a s  flcto~i, and the Santa Cnsr %as more t h m  a ami wide md yes? deep at Tucson, 

FIoods again p l a p d  tde Sourhwesa in 1888 and 2889, and climax4 ;in 1890, U'ihinin the first two %elks 
rtf August 1890. tfie Sania C r w  River ; a n r e d  a chme8 at Tucson. The arroyo was ahrtut 200 lards ividz 
md 8.5 mi long on 7 August, befirre fc7rking at the head and spreading inro the agricuiturlta, fields, cutting 
the rrmair~ c h m e l  even deeper. IE &is s m e  period, the S ~ B  Pedro River carved a channel 40 fi deep irx 
placess Similar slstrarctictn tdccurrd o~n the Sm Simon a316 Soncl>Ta rivers, digging channels so deea 
below the level s f  the surrcairndirag land that irrigatllsn gtecme nearly impossible =and agricknlwrd viliages 



were abandon& @stings and Turner 1965;). Ha5rings and Turner (19651. describing the Sma Cmz and 
Sm IBdrrt rivers, mainealn that " . . . %he continucsus presenr cfimels of &ese two rivers can be definite$> 
dated from Au-mst, 1840," 

Drought struck during 1891-1893 md cattle died in p a t  numbers, with the Governor reporting losses 
0% 50-75 percent of the herds. Of the period, Ha5tings and Turner j t 3651 note: 

... &att"ne overgrazing leading to she disater of [I8193 had an enormous impact on the ei30hgy 
of the rt=$ion czn hardly be doubted. ... nousands of square milts of graqsllind, denudd of 
hei r  cover, fay baed  to the elemens. The cropping unquestianabjy weakend &e old plmt 
mntmunitics, feaving &ern open tit invasion: it unquestionably upset the bailunce between 
infiiaration zlnd runoff, in favor of h e  latter. 

D2.6.8 Csnditioaa of Hattitar After 1900 
As noted by Hastings and Turner (f965), rhe once tush and expansive grrtsslands were left bare mil 
expos& to the elements, Erosion rend m a y o  cutting ran rmpant through the Suufiwes-r, and virtually 
di <of the creek a d  rivers gctugd deep scars into tlre e d .  In 1875, a section of the Gila River chmnel 
w s  139 kt wide, but by 1919, the chmef  had grown to 1935 ft (Oimstead 1919). In a report to 
Congress on Bcmd control on the Gifa River, Frank H. O i m t a d  (1919) described the Iage-scade severe 
erosion that occurred dong the Gila and its triburaria. Large herds of goats had been introduced to the 
steep slopes of the rough broken country of the Apache Forest. Olmstead described the goats impact on 
the San Frmcisco River, "'The entire agriculturd xtxi of these nounlain s t rems  h a  been swept away 
during the last 10 y w s .  Erosion goes on at a terrific and ever accelerating rare and the forest growth 
i&eff so will soon be efFected by the drying up of moist drainage lines and eienagas &rough the rapid run- 
off in deeply eroded p l l y  lines." He notes simila damage to Dix Creek. a tributary of the San 
Francisco River. 

Describing the Blue River, O l m t d  wrote: "Thirty years ago the Blue River Bowed &rough a sodded 
or cultivated boEorn land and in the channel tined wi& tat1 pines and cottonwoods. ... White gr 
grass, an excellent forage plant, anaining a height of 30 in.es, once grew luxurimtly over dl the open 
ccJuntry, and pine grass cover& the woodiands." Conditions in 1919, however, were digerent: "The 
sIopes of the Blue River have but little sod . . . " md " . . . the entire watershed has sui"fered grerttiy from 
overgrazing. ..." Of the side drainages along the Gila, Otmtead states: "These strem throw i x g e  
crests rend great yuantitia of detritus into the Gila . .." a d  "... the majority of these s t rems have been 
e r d d  c l m  to their source, md a c h  ysx sees m i n c r e s d  qumity of soil matter pour& into the Gila." 
Otmstead gives similar descriptions of Little Blue Creek, Beaver Creek, Indian Greek, Corduroy Cmpon, 
Sapillo Creek, Duck Creek, B a r  Creek, tVfaf~l,aaq River. Eagle Greek, %liner$ Creek, Kslier Canyon, 
Tularosa Creek, and R m &  Creek. 

Vast c h m g a  dsct occurrd on the San Simon River. In the lucailor-s describwl by Cozzens (Section 
D2,6.6), sealers exca~ated a smdi ihmnel, about4 A deep and 20 ft wide, for a short d is tanx  i1.1 1S53, 
so flood waters ~ r t u l d  be concentrat& md flow into the Gila. The channei had grown, as describsJ b j  
OLmstad (1919) ",.. trt-day there is a c h a m ,  in many places 600 to 800 fi wide and from 30 ft ro 30 -Fk 
deep. for Af3 rni. ...- fn his conclusion, Hayden (1965) stated, "A vast area whizlr was once covered ~ x f t h  
a mameloras g r o ~ ~  elf grass has been drunagd bbq fivesti~fck . . ." and ".  . . the nature of the Gila, River has 
been SO c b a ~ g d  by uvergraing that, wi&oua resemoirs in stisre its flood waters, that srream is no longer 
hfepctndabthle for irrigstiiona," 



As aroyos  dug deeper tntit tfie , $hey evenruall: hit the gsoland water level md illus drainled the land 
(muck like the prtbcss of laying tile, curronsiy us& to drain rnzshimd for agricuitenre8. Once rhc wafer 
&bte was iowerzd, at" plan[ m m u n i r i a  m4 specre.$ composition, diver.iity, and density chawgd. From 
8890 @a the early 1900s- brush and wcwd>-plants knvadd Iarge areas of ft,smerly open graslmd. 
Hstings md Turmer (1965 j document through pairixg photographs, taken at the s m e  Iscations Dyer time, 
&at &ere ha b ~ n  an ", , . upward displacement of pdmt ranges d ~ n g  a xeric: 20 mesic gradient . . ." and 
", ., the prevailing gaaern has been a shift toward drier ils hitger conditions." Mesquite beg= invading 
the artxi h rhe t a e  1890s (GriMi&s 1983. 3910, nornber  1910, %fartin ruld Turner i977), as did sevdrd 
Acacia specie?, including nrhite thorn Mca& iln>~srriard), (d4~bac i~  ~er~~Ze"o~a1,  and catclaw (Ac~cii3 
grcggii] Wat ings  and T ~ r n e r  I965 j. Similar c h m g s  were nocd by Daws (B982), 

In souttzern Arkona, maquire (d"re$qi~jirllAfira) md other woizdy fra?pic-scrub plm~s have 
invaild large of iitrrnerfy open grasland; the grsses  haye been replacd by burrilwed 
(Hcspdopapl7us renuisrcftrs) and snakewed (G~zrierrezf'a saratthroej. Elsewhere jur~ipers 
(Junipras m o m s p e m  and orhers) have m o v d  into former grrasiands, and in the nor&, 
sn&i=wd,  sagebrush {Anemisicr rriiirnrata), and rabbitbrush fC)l~sothumniis spp,) have 
profifwated at the- expense of native grasses' 

In generd, the valleys were weEer and m r e  open ban today, and the overdl tendency has been toward 
shrubbiness and a less open, less expansive Imdscrtpe masstings and Turner 1965). 

D2.5.8 Snmnlarg of Human Impact on Arizona Habitats 
Rivers and perennial s t r m s  served as trails for early American trappers, explorers, md pioneers. 
Traveling close to water, they observed many species of wildfife, afthough maidy game species svzre 
document&. The rivers of Arizona abounded with baver  when the first trappers miveb in rhe 1820s 
@wis 1982, Hastings and Turner 1965, Hayden 19651, and rnmy drainages still suppond  nunlerous 
beaver as fate a 1882. The beaver no doubt slowed s t r m f i o w  and their marsh= likely spread even 
fiertvy raim over 1zge areas, preventing rapid runoff and chmelization. "Re vdue of beavers is 
s u p p o ~ d  in Rnanci J t e r m  by Hayden (1965). 

Tirrrentid rains were not u n c o m o n  in the mountainaus regions of the Souhviest, and uater wouid fiou 
r s f f  in thin even sheets everywhere, strongly retarded by friction against the vegetation 1'l)avis 1982, 
Hatings m d  Turner 1955, Hayden 19651. Tnus, water would saltlrate the land, regienis'il the 
groundwater supply, and provide namrd iirrigatios, to vast expanses of g r a s l ~ q d s  on the plains and valley 
flmrs. However, after the severe overgrazing during t 870-1893, much of the former lush grassland in 
Arizona Iay in ruin: the e H h  left bare and compact&, ~qpecialsily dong cattle trails. Soil compaction 
r&uc& iin-falrration rat&$* which, compound& by tfie loss nf vegeration, &low& water to Bow over the 
land much Fdster than previously. The trails c r m t d  trench=? where rain waters concentrat&, nou 
fla,twinp off the slop& faster due to vegeta;a:iun loss. This p;t& of Ieasc sesistmcr: $low& 8 larger volairne 
of wtiter ttj g r ~ ~  off the slopm in ct>nientrat& a e ~ ,  and subseyuzntHy cur anoyos in&$ d ~ e  hillside>. 
These gullim grew larger md deeper with each heavy rain 

The principle csf self-peqetlsating erosion is stated by R. Reynoids in Hayden 619651, "A;;ordinglg, as 
a gully incrases in s h e  b e  friction increaes odq. in direcr propofxion to thine ddimerabions [sf &e  chiinncl, 
while the diszharge i n z r e ~ e s  the priiducr of the dimensions. Thus, if the dimerasiitm of the gully are 
inc rm& by 20 times, the friction is aisi~ incre;is& approximately 10 times, while h e  voiurrae of the 
dischzge is i n z s e a d  aapprsrximatefy 100 times." Therefore, the saia waters concentsat& into xro>ils, 



sped off the s l o p a ,  anJ cams& severe tlocds and emsion irn the valleys. $Ire swollen creek5 md rivers 
m r n d  brown with scijiment md cut deeper incisions into etzeis channels. The increasd rare of runoff 
&so reduced the amount of water %Rich couBJ infiltrate &e earth, Imving uplands dryer thm in &e daqs 
before rarroyus. Thus, i~qastead of sakrating the  land, replenishing tire groundwater supply, md prsti~iding 
naturd irrigLtrion, tfie water swiftly made its way d o w n s t r m ,  carr?ang most of is beneEciaf qualities 
with tfsh a ~ d  l a v i n g  o d y  fldtrsam md jets&% in irs w&e. 

S u r n m ~ k i n g  the disxtrous changa ta the Bandscape, Ha%tings anif Turner (1865) state, "No1 quire 
overnight, hut cer"fairt4y during the course of a single s m m e r ,  mmq of t;?e s t r e m  of f ie  region 
undewent a striking change in their hydrologic regima-" Tfie S m  Pedro River wound a sfuggistl ~ o u r s e  
 no^ through a wide anxshy vdley until Augtrst 1890, when it begm cluving a steep-wdlid trench kt h i i h  
& e r ~ & e r  carried a r q i d  torrent into the Gila a%er rains, and remain& dry over much 04' in ieng& 
during most of the year (Xstings 1953). During the s m e  period, most of the major drainages in 
southern Arizona Eel1 prey to such catastrophe, md  most of tfte 'neger farm land was washed aawaj. The 
moyos  cut deeper and deeper into the wi& each heavy rain. intersecting the waxer table, and &us 
draining the Lmd, creating drier soil mndirions. As tire water tabfe d roppd ,  the riparian forests began 
to faff a p ~ ,  being r d u c d  to linear strips in mmy areas mastings and Turner 1865, Mmin  and Turner 
1977, Dwis 1982). One cornpernation was that malxia, a major plague amosag the early settlers, 
d i s a p p w d  dong with the marshes, baver ,  and fish Mastings and Turner 7965). 

Antevs (1952) attributes the prment cycle of m o y o  cuging in Arizona to overgrzing, and Re states: 

Clearly, if left done. the native vegetation couId have weahered the droughs during which the 
arroyo erosion set in during the 1880s. The impoverishment of the pfmt cover which pern~itted 
the channeling must have h e n  causd by new md foreign detrimental agencies, and th, new 
factors during tfie 1870s and 1880s were l u g e  herds of cattle and sheep and numerous settlers. 
merefore, the rduction of the vegetai cover which dtflowed arroyo-cutting to begin during the 
1880s in ttre Southwest was caused by livestock and mm, 

The impact that overgraing had on the land from 1870 to 1900 is still with us today. Once awaken&, 
the erosion monster refuses to sleep, and the condition of the land and habitat is still being degradd.  
Fomerly peremial rivers md  creeks are now intermizent or ephemerd* seaonally and locally drying 
up entirely. %rhen heavy rains fall, flash floods continue the cycle of erosion and cut deeper into ths 

. Assist& by groundwater pumping for iinigation and metropoliran a r e a ,  the growing ravines 
continue to Lower the water table and crmte even drier soil conditions, Stream c h m e I s  once wide and 
shaffow, are now narrow md dep1y incis&% Tht: sictughs, backwaters, and mxshes created by beaver 
d m s  are now gone, dong wibh the cienega. As the water table sfmps, h e  ripxirul fc)resrs continue an 
dissociate. Further infect& by cnntinud grz ing,  resulting in the ioss of regeneraticsn mubink and 
P o d h ~ m y  1976, Smmph w d  Creighron 1977, Hitdebrmdt md Ohmzrrb. 1978, Btirnru~ md Sell 19880, 
Hifdehttrandt 1981, Haywood md Ohmm 1981, BiuSystems 1990), the  riparim forests have collapiere!). 
disltpgetared in some aeaq and b ~ o r n e  mere shadows of their fc3rmer gratdermr in odaers, hlany riparim 
crsrrjdors no% suppon ooniy single l i n s  of rretx or single isolated trees. 

Most terrestrid md avian wiidlifc populations have dsn suffer& from the loss of habitat, aiafiough those 
which prekr  dry, shmbby ;are& have incrmqd. Grassdependent species of birds, such zs the m a k d  
bobwhite, disappear& almost inm&sliatc?ly, and o&ers, preferring open grass habitas, suffered 
considerable rduction (7>:a"hillig?s pr td 190$), SimilxHy, &e loss of yraslaaads md Icgyiering of the M ater 



table has causd man) .$pdci%;, of pianb atrd mammaia tr) disappe3r. Heavy t3.iccrgrzing has left little 
HikeliHtood &an some m a m a 3  s p ~ i s  cm ever occur no% where slaq did previ~~us ly  <HoEmeis.ser 19SG), 

Fish speci~s have also v m i s h d  as their h a h i ~ t  war: destroy& b j  fast mewing; sediment laden water> (see 
Sectistn El), This procas  is docenmenta3 hy Arthur W,  Sampso1-8, in Hayden d 8965:: 

After the hr&ing up of the vegebzive x v e r  ca~ts& by oversrcrcking dirrirag the happy-go-lucky 
graazng period, m a y  str that h d  originaily a s t edq ,  yearlong fliiu,, and teem& wtfa trout 
b e c m e  t~ea;herrsms ctsamds wi& intermiteeat flaw b5ro~gi.I which p lungd the water &am 
r a i n s t ~ r m .  Most of ;the s t rems swell& suddedy md subsid& as quickly accajrdiag to the size 
md frzquenzy nf the storms; and many such Bows carried s;? much sdiment that fish a d  
similm life cauld not exist in the water. 

The dstmction of tisin poputaticins is &so dzscrilsd b j  Hayden from a U,S,  Depmmenr ot' Agriculrairc 
Bulletin in 131 1: 

In additiols to the loss of property, the floods have result& in the destruction of mmy fish. All 
the mountain str were fitnnerly of c f w ,  ccafd water, md were fairly weti stocked with 
trout. Residents state &at in w l y  days the water never becme muddy after a storm, whereas 
the erosion has now become so great that on the western slope the streams are a rb id  after every 
rain. The fish have been kill& in the thick mud brought down by floods, until at the present 
the trout fishing is very poor, md in some cmyons no fish can be found except such as have 
heea introducd. The total ddisappeamce of native trout from streams h o w n  to have been well 
stocked in former years is in itself a significant fact, pointing to a hndarnental disarbance of 
conditions in the run-off. 

Davis f 1982) noted " ... occaionally very iarge fish (up to three ft in l e n m  and rhirty pounds in weight) 
were reposted from the Gila, Salt, and San P d r o  rivers. Tfiese impressive "salmon-trout" as they were 
ofien tern& by the pioneers were undoubtdly Colorado River squawfish (P~chochftellus iucius), now 
extinct in Arizona." Of the native trout species Davis (1982) wrote: "None of the early expeditions 
report& the true artrive trout (Suimo giiae and Salrrzcl upacfze). The mggd mountainous region of centrd 
and e a t  central Arizona, the horns of the native trout and the Apa:he Indian, was axpoibed by travelers 
and trmqpofiation rcurr surveyors dike." 

D2,5.10 Salt arid 'b'erde % v e s  
Tnere is an rzhvious lack of historical inf{,rmation for the Salt and Verde rivers, likely due to "liasir 
occupation by the Apache Indim. Some settlers bid enrer the x e d  after the 1 8 7 0 ~ ~  whern C.S, soIdiers 
had Ixgely suppress4 the Apache raids. Large Coioradct River squawfish were stilt talien from the Salt 
River at the mrn of the cerstury, evidencd by the photo un the first page of Minck%ej (1973), 
Altfrough the ver5; iarge squawfish [up to 30 pounds) descrihd bq Davis iHY82) are now gmc, catrisnl 
of similar size stili inhabit the Sdr and i7eriJe fivers. At the tozationr of &e photo In Minckley, bst~eiln. 
Redmond Flat aad Cherry Creek on  rile Sdt  River, frein-n 1985-11389, we have sampld Wa&ead cacixash 
ranging between 3-35 pounds, many in the 8-15 pound size, md four weighing 25,  27, 28 and 
35 pounds. We have also sampld  ccl.imcl cafl~sl; &om 1-15 poulads in &@ Salt and h-erde risers, xiti": 
one weighing 25 pouatda. 



FlctiKfs dso occur tzhn the Salt and Verde, even though the l w e r  portions of zhe rivers are regulated ha 
d m s  md h e i r  a s o z i a t d  reservoirs, %n reient times (1948 and 2983j bhod~taters of 83,QQO cfs 
destrttyerf br idga in Phoenix, wifiere &e river is elsualfy dry. The upper S&t md Verde $Po% freelj, ;mi", 
similx tllt Hatings and Turner's dazriptions of h e  Gila, flood conditions on the Salt in mid-Mxch 1935 
sent a 12-foot wall aF water past Cibecue Greek, which &im& to 4-6 2% as it passed Horseshoe Bend, 
before ernppying into Roosevelt Ween-oir. Such a volume of water sent large boulders s m ~ h i n g  agairrsa: 
one motfier, with a sound resembling gunshots whoing off the cliffs for sever& days a dszdtc water 
remain4 at high levels, 

Gra ing  of dornstic iivstock, prinilpdly cattle, h a  had a serious impact on the native vegetation, Xn 
riparim xeaq cottonwclod, sycmore, md wiilow sediings are highly pdatable, and rapidly c~>nsun2ed 
by cattfe, thus sugprasing the grow& of, if not killing, the small trees. R%en the f z g e  cotae~n%oud, 
willow, and sycmore  t r e a  md snags fall, there will be few smaller trees to replaze them. In mznj 
c a m ,  tire suppression of native species b j  grz ing has IcJ to v a t  expanses of salt cedar, an inaoduced 
spgies of low value to wifdiife uhich spreads rapidly without competitior:. 

In addition to the foss of riparim veget8xtlion, the habitat adjacent to rhese stream has also been impadtd 
by cattle. Overgrazing of upfmd habitas has left. many slopes bare or with minimdl ground cover, 
causing serious erosion problems, The Salt and Verde rivers krn  red with sdirnent wash& off upland 
sfopes fallowing rain showers, soiI that is lost forever and which may adversely aEect fish pnpu'tatioils 
on its way to r~semoirs  d o w n s t r m  where ic forms the basis of siltation problems, As topsoil is wzshed 
away, native plants give way to hardier exotics. In some cases the erosion is so bad it peqetuatrs itself, 
creating large gullies and ravines, In s u m a r y  of the current condition of the land along the Sdr and 
Verde rivers and their tributaries. it is obvious that overgrazing-induced erosion has been similar to &at 
well document& on the Gila, dthough possibly to a lesser extent. 

D2,7 DAM AW ERVOIR C0KSTRZ;CTION 

Arizona's loss of soil &rough overgrazing and the rsuttant need for water storage, irrigation, and flood 
control, prompt& the anstmction of d m s  on most of the mlqEor rivers in the state in the early 1900s. 
'These d m ,  d s o  valul-iDle for hydroelectric power, drmatically dterld the habicat in positive and 
negative ways. Although large reaches of riparian vegetatictn were inundatd, the dams s t s r d  \vater 
which otherwise would have msh& downsrrem at a highly umaturd rate due ro erosion and Iuss nC 
ground cover (see Sections D2.6.7-9). The raemoirs supply recreation md diow mmy wildlife species 
which utilke large bodikq of water to winter or become permanent residents in Arkona. Most reservoirs 
are utiiizd hy at $ e a t  one pair of breding bald eagles. as well as nnn-breding Arkor62 eagies, and 
wintering wglm from other states anif provinces. 

Irrigation of the Sdr River Valley ( n c x  Phoenrs) began about 1867. From rhea through 1902. a number 
of diversicjn d m  mJ cmals were built h? private a~mpanie:, m d  atnununities ti4 irrigate fz-rniiu-~d in 
rhe vdiey. Dispute\ over water distribution, inadequate tlood contrc~l, md  the high cost of water storage 
d m s ,  spawn4  the crmtion itf rhe Sdr River V A i q  Water t;sers\Assctciarictn on 9 Yebraart 1803. \.;hi& 
would pmvide water and power tcr approximately 3,800 individud ;imdowners (Salt River Project 1983;. 
All d m 5  on the S d t  md  i'erde rivers tare DOH' opercf~ed by Sait River Project, 



D2.7.3 Salt f i v e r  
Six dams were cumtruztd 0x1 the Salt Rwen tdss waxer Strxage, flilud contrhsi, hydreeiec-tric power., anJ  
irrigatioxa, Two diversion d m %  were buiHe prior to the large resenair impoundment dam\. The 
Roosevelr Diversion Dam, a concrete weir d m  ~ i t h  embmkiraent wings. comp1etd in 1306 hr 
irrigation purposa and tis divert water during the mastruction of "r"n&>dnre RooseveBt D m ,  The 
diversion dm, Iitcatttd on the upper Salt River az River Kilometer W) 210.8 (1 10-8 ICnl above Granite 
Reef Divershn Dm],  was reconctruct& from 1936 to 1937, and further modifid durislg 1937-1938. 
The d m  had a stnrzturaj height ctf 12 ft. h>dratilic height of X A, total crest: %engxh of 862 fi, weir erest 
Icn@ of 500 ft, weif crcst eisvattirtn of 2,180.25 t%, arad a diversion cagtacip of 2263 cfs {ctnki; & per 
sxonb)  (Sdt River Project l983j. Safety cornideratiom of recreators near the Rr,or;eveit Diversion Dam 
prompt& its reconstmctiisn in $989. The hydraulics betort the oid dam, a ssraighr concrete dam with 
pylom below, crated a safety h a x d  for rafters and fishermern. The new design, a stair step canirere 
d m ,  r d u c a  tfie risk o f  drowning yet continues zo serve zs a barrier ti? fish migrating upstrearn oat of 
Rrtosevelt Reservoir. 

The Granite Reef Diversion D m ,  a concrete tlgee weir dam with e m b a ~ ~ h ~ e n t  wings, cuaasrrkice&i rn 
3908, diverts the fdt River into can& just izelovr zhe Verdt: River c~nfluenie,  Iesving the Sdlt riverbed 
&rough Phoenix d r j  for most of the year. Since this diversion d m  vimalip terminates dl stream flow, 
we refer to its location rts Km 0.0 on isle Sait River. This d m ,  about 22 mi east of Phoenix, has a 
stmcturd height of 29 ft, hydrrsuiic heigbt of 18 &, total crest lens of 1128 ft, weir crest ien,d of 
1OOO it, weir crest eles~ation of 13113,O ft, and a diversion capacity of 20QO cfs an &e north side and 
1 W  cfs on the south side lSdt River Project 19831. 

In addition to crat ing water storage, the four reservoir impoundment dams on the Salt River produce 
hydroelectric power and are equippd with pumped storage, which Jiows water to be p u m p 4  from the 
lower reservoir. back into the upper reservoir, by reversing the turbins during periods of 10% energy 
demand. Tne Salt River Rows naturdfy from its origin at the confluence of the Black and \%%ite ri-qers 
until it enters Roosevelt Reservoir, created by Theodore Roosevelt D m  at Km 79.1 on the Salt River. 

Thmdore Roosevelt D m ,  a Kationai Historic Monument, is a cyclopean maonry rhick arch structure, 
construct& ti-om 1903 to 191 1 by the U.S.  Bureau of Reclmatic~n, The d m  has a structural height of 
280 tt, hydraulic height of 234 &, rop width of 16 ft, maimurn base wid& of 185 ft, crest lengti: of 
723 ft, md crest elevation of 2142,Q feet. The spiiiways, modified by the U.S. Bureau of Reclamation 
at various times from 1913 to 1936, are u d i n d  open channels at each abutment, with gate eievations of 
2136.0 fi, crest elevations of 21203 ft, and a capacit) of f50.W cfs. In addifion, two steel pipes 
through the right side of the d m  have capacities of 1560 and 1680 cfs* The reservoir h a  an average 
amud inflow of 686,825 acse-.ft (an acre c - t f  wafer one four deep), tot& capacity of 1.381 S3.I  acre-fi. and 
a surface area ttf  17,30Q acres iSAt Ri\er Pri?ject 1983). 

Thwdore Rooseveit Dam is xchd(i8aId for rernovation in she near future, which %ill include power and 
water storage modifications. Currentif. the d m  has ody  orxe 2400 cfs hjdroelectri,: power turbine ilnit: 
however the unit is being repla;& with a krbine thilt k\;ilB have a generating iagacitj of IO,WO c f i  
TT, Garz, pers, cc~m.], Water storage atteratttions involve rcmtrvai of the fop six f of the darn eo an 
eleva~ion of 2336 fi, then rebuilding the stmcture to a crest elevasion of  22 18 ft 476 22 "Prigher than the 
existing d m ) ,  m d  reconstructing 'the spillways. Upon completion, the m:=imum conssrvation pool 
would extend to h lddlzr  Point on the S d t  Arm, md to A-Cross Road on the Tonro Arm: however, in 
fi~wd co;fidirioa$ resenvoir levels cornid extend heyoad the Highwa) 288 bridge (U.S. Burea~: of 
Recl;kaation 1 983 !. 



Plate D3. The Rwsatelt Dsxersnon Dam was rezonstmcecd m 191989 to reduce the zlsk of eirtwmng, )er ~ t i ? ]  sen : 
as a barnzr to fish mlgrdtlng rzpstrmm out of RoosevcBt Rzser-~oar {photo b! D, Un3:oli. ApnI 199". 



Plate D4, Theodors Roosevelt Darn, a Xatlo~ral t i $ s t i > n i  Landmrk, waq constnrcted from 19133-191 1 .  Tke stones 
\\ere cut and shaped from nearby clrffh (photo b,n D. Dnscoll, September 1985). 



B ~ l e l e ~ ~  ' I 'h?rdro~~ Kat0\f5 ~ 1 %  D m  ti]:> Rii c rs r&gulat~'d iit fZbsbC5 ~%i"d, tisix aad P h i ~ r i l i ,  11~1na lng 
nrsri- A"ipaci.le R ~ w r i . n i i ,  b a z k d  up hy H m e  Sie>a Dam at KEB 52.3 H n r e  hlesa &l,m~, ;onstm;zed 
duainig 1924 ti: Ihfl":> ebz Salt River Vallej W;~tez Users' Assu~id:itin, is a concrete thin arch dam, ~ r i h  

semcturd height of 305 t.h, h>draui~c h c ~ g i ~  ~t 2% fi, tr)p ~ l d t h  of 8 [I, rnrtxirnrral haw t3iait.h n i  5":* 
crest 1241gth of 660 ft- an3 crest elfidtion of' 1915.0 g ,  wit% :he parapst at 1920.0 feet. The spil:vqqb3 
1.8.noiiifie'd b j  tilt. Ei.S Bureau of R~~'llirnat10~1 durrng 1936 ~ ( 1  1937, are c;Dor;iretr: ovzrall struztures :it ra:h 
abutment, E ith gate elevations of 4 9 84.0 ft, and :rest elek aalons of Z SQ1.0 feet. In additiorm, there is cl 

concrete-$in& auxiliar! tiinnel iipillwa! through the sight di-lutmznx. for 3n 0:era:I capazi:: of 
I50,(XXI cf%, The reservoir hzfi a aotd capacit] of 245. I38 acre-ft, md  a surtace area of 2rihCI acres !Salt 
River Prviect 1083). Horse ?rlesa Darn h ~ t s  three htdrselectrir: pouer crarbinz uxxria, t5irin za cor:ii>ineA 
generaari~lg capacity of 7fXKf cts, and 4300 cfs pumphack storage capabiIities, 

Below Ht>rst. hfeqa Dam h e  Salt River qii i~kl?  c~ltzrs Garryola Rzsewoir, craaeed by kiornlilra Flat Da:x 
at KIE 36,6. %i~ivrmon Fiat Dam, built by tile Salt River VaI'iej Water Users' Asso,-iar,ii3la during 
1!223-1326, is a concrete thin as& darn, wi* a stmcturai height of 124 ftq hydrauIii hcighi uf 142 f:, w p  
%id& of 13 li. maxiinurn bas; ~isdth. of 20 it* crest length of 380 fi. and crest elevation of i666.i) feet. 
171e spiilway, rnodifld hy rJI= U,S,  Bureau oCReilamation during 1937 -3938, is a concrete-lined channel 
at the right abuxment, with a gate elevation of I W , 5  ft, a crest elc\ation of ICIXO.5 fi, and a capazitj 
of t50,00(f cfs. fn addition, two 72-in.-diarneter penstozks control river 8ow under la% resa:voir 
conditions, ?'he reservoir has a atotai capacity of 57,852 acre-ft, and a surface area of 950 acres iSa2 
River Prc?ject 1983). Mormon Fiat Dam has two hydroelectric power turbine units. with a combined 
generating capacil-3 of 6500 cfs, and 4100 cfs pumphack storage capabilities. 

From Mormon Flat Dam the Salt River flows into Saguaro Reservoir, created by Steuar? hluuritain Dam 
at Km 21.8. Constlucr& by the Salt River Valley Water UsersVssociation from 1928-1930, Stewart 
kfountain Dam is a concrete &in arch barn, with a strucbrtfl height of 207 ii, hydraulic height \ ~ f  2 11 it. 
tap width of 8 fi, maximum base width of 33 fi, crest length of 1260 fi, and crest elevariorl of 
1530.0 feet. The spillua:;, modifid by the t .S. Burem of Reclamation in 1936, is a concrete weir and 
concrete-lind open channei at the left abutment, with a gate elevation of 1529.0 fi. a crest elevation of 
15M.6 it. and a capaciry of ICIS,W cfs. 1n addition, one 84-in.-Giameter steeI pipe controls r k e r  Boss/ 
under lou reservoir conditions. Tne reservoir has a told capacity of 69,765 acre-ft, and a surface area 
of 1260 acres (Salt River Project 1983:. Stzwart Mountain Dam has one hydroelectric power turbine 
unit, with a generzing capacity of 3800 cfs Pumpback $torage capabilities are planned for addizian in 
future improvements, as well ai increased spillway capacity to 214,CXiO cfs &'.S. Bureau of Keclarnaeion 
19871. 

?he  lower Salt T I I ~ R  tIt7%5 to its terminalioxl at a smaiI impountimerrt iMax~tell Keserkoir) behind Gra1:iri. 
Reef Diversiun Dam, 7%e rivet-bed i b  Jr] thr.nug%i Phoeazix, except disring h e a ~ y  raixiseorms dnJ flodd 
:ondilions. Perertnid! flow in &ii: 5aIt Riker. .;i es: ot Phcienix to its contiuc~ce u irh the Gaia Rit er ,  15 

a resuit (ti urban effluent dii:hxgi?,r 

D2,7,2 "t'erde River 
'F%o water storage and flvod control darns ha% e been comtrucred 02 the Verde Rib er nor& of PI~I I~ :~ ;X,  
The Vcrdz tliws freel~, Eron~ the n~rtia, alt%lough much of tltkli= water is Ji\e:-ieil as it passes t h r ~ u g h  
irinabitd areas om its Bay to Horsi;shnc Reservoir. areared by Horseshoe Dam at Km 73.4. @unstruct;d 
by Phelpz. Dodge Co~pcratnon in 1949 ds pa:.[ of a \\atcr e\;h;ang:. agreement, Hxseshoe Dam Is :in 
earthfill 2nd ru~kf i l l  dam, %+:,ilk a ~$m,-tkiidl tlzighe < ~ f  I94 -if;, hhdrauli; height c i t  142 "Zr t ~ d ~  "idefi oi 34 at, 



Plate 0 6 .  Apache Reservoir at the crest of Horse Mesa dam. The dam has pumpback storage capabilities, i+hzrz 
by reversing the hydrozlectfic turbines, \vats? is pumped from Canyon Reservoir (below the dam) baik up into 
,4pache Reservoir. Kote the concrete gate on the right abutrnent that releases water into the spillway tunnci (phorc 
by D. Driscoll, February 1986). 

Plitls XB9. Piers.;- Mesa dam, cnnienicet:d dxnng 1923-1927, "dote the sp;lj*vay snirmei nn the Bzk i~h.-liil  h? I>. 
DT~~LLYII,  V;tl?br&~a~-y 19%. 



Plate D8. Stewart Mountain Dam, construct& dunng 1928-1930, 2s the fo~irth and final hydroelectric dan: on the 
Salt Kr\ er. The regulated Salt Rwer flows from B e  dam to the Verde R n e r  confluencz, then on to Gr;in~ic Reef 
Dlverszon Dam where the nver rs diverted Into canal.; (photo b! D. Drrscoll. September 19861. 

fSlata D9. Locatron of Ormc Barn, proprsed rn the 14'i)c but nzver buait, at r i i e  Salt. arrd t'crde Rncr  col:Ku?n,-c 
rphote b j  Y. Dnsceil, Scp~cmBser i151891. 



Plate D10. Horseshoe Darn reieasing water Into the regulated Verde R~;.er ,  The two dams on the Verde R~ver  are 
for water storage and flood control, and do not produce hydroelectric power (photo by D. Drisroll, June 1986). 

Piate Dl 1. Hors~shoe Dana is smaller than other impoundment dams on the Sitit and Vcrde n-ivers, md cr-at?s a 
shallow re.;ervoir i:Hors~shc.i.! w~thnue a h~pe'ijmnion layer, thus water releasas arc wanner than those horn O Z ~ P T .  

&inas i,gd~~,:o by D. 14r6ac(3Il3 .Iraw 19Sh'i. 



2ar-thflll and rocki-ill iizr?.~, with a ~trui%'k~~.al heiglsr- of i9l f ~ .  h~drauliz height a>f 142 k, rop ~r.iil:kh :.: 39 f~. 
maxilnun: base ivit'idth OP ki 19 ft, C ~ Z S I  length of i %4e3 t ' ~ ~  a - ~ d  :rest elevation of lal3i4.0 k e t ~  n2 s p i i l x a ~  
is a ciiaacrrite-lined cha~urel at the right abusmcnc, n~ieHB a gare devarion crf 2026.0 I?. a cres:: eiei,a:ion of 

. 5 2m1.0 f ~ ,  and 3 cr?p:izity of 250,OQfld cfs, River b ? ~ w  is regulated by a clrcuiar i?urii.t EO+&;er 1x6 high 
behind the ieft abutment, which has a capacity of '5200 2%. The resenoir has ZT; wcragi: ariliu;ii i;ltliitv 
of  342,NM acrr.-"i8: a total cap22il-j of 139,236 acre-$1, and a surface area :lf 2 \ 7 3  0;re.i: { S a i l  Ri~;~:r 
Pro-jecr 19831, 

I h c  8-ivzs is reguiaecd as ii: flows silurfl tr:) Bartlrft Resemitir, hack24 up h;, Rartiea Dam at Km 39.3. 
Built by the 81,s. Bureau ofRaeciarnarion during 1336--1939. Banlen Dam is 2 cnn:~-ete rnulriple aackn 
clarn, w i h  a stntcrrrral height of 264 %, hyrirau'iic heigilt of 188 ft, top wid& <if 4 &. maximurt~ i~asz %rid& 
of 390 fi, crest Icngd~ cof 800 lit, md crcst Aei-ation of 1799.5 feet, 2313 spiilivay is a c~n : r e t e - l i~~a l  
channel at the right ahuemsnt, with a gate elevation of 1798.0 fi, a crest eiitvarion of 1748.0 ft ,  ~arfd a 
capacity i.jf 175,if00 cfs. River flow is regular& hy five steel pipe? throtig'n ~ i i z  dam near ;he Ic3  
abutmetlt, t v h i ~ h  have a capacity 01' 40011 2%. The ressvols has an :Iv;ragi: amual i a l n w  of 
346.033 acre-;la. a tcirai capacir~ of 178,4963 acre-fe, and a stirface area of 2775 aere-,s (Salt Ri.,.er E3re;j2c: 
i983). 

PBrtre 01 2. Narklet$ Dam. conssructd daring 1436-3 939, relases cool water Gom the re~trvoirs hyp<\Izlini'iiiipl Iey6r 
into the rer,l;iaied Verde Rrvep. iphi?fs by 12. G>ris:oii, ArigaisB 1991). 



H~ln:%t R;n9tlet8 11,iran. thi: j 'cr~ie  flow^ kliirnugti eh,. Trsrr "scDoqeB1 ,txld Salt Rave? Indnan %;ae~::"a:l{t;'rs, 
&Were pOl%I~?~ la  are di\ erteJ for agri.~c~11;111e. Tx Ycrde River xB3eil ex~lpxiei; InriP 132 S31t HPiiw- ae Knl 5 5, 
irase nt.iaiv2 dir,ini~:: Kcct Drversicm Dana.. 

Two ~%arns t+cre propnsed fur the S d l  anJ Vesde riters but sever hla;;t Orxe Dsila, prr,pt>~i.J i i ~  rhrz 
IO'Os, ~ o ~ s l J  hat  2 bseal %ncdt.id sn the Sdlb Riier, jiait beicw thc c~~razl i izn~t  (-f th? k ' ~ ~ ~ d 6  R:\ cr Cditr 
dam uab propi.lwd in the 1980r, fbr c8n,ttm2tiur1 bet;-een the existing Hi~rszxi~~mc a%ld RnraB;.rc d,;gms ~'il 

the Yerile Rivar 

F32,7,3 Other Drainage?; 
In additirln t:% the Sa l t  z ~ d  YerJz rivers, reser~ui r  ~mpoundmennt darns were &I-2 ; l in>tmct~il i m  rhc: Gild. 

" -, 
Agua Fria, art4 SilH Williams siters I he G-irer damh udre built prinzipallq tox flood zontr,ll, i r~ig~tt ion.  
md water stnrage; however, Coolidge Darn on tke Giis River produxs hb~drdiilc,tri,: g f o ~ % t ~ .  

Ci~tilidgi: Dam, whiA store> water la Sdn Carloi Reserioir, isas Lc>nsttx~r=d on the Gila Rsver h y  ;hc 
4 S Bureau cif Indian AEalrs and cirmrictetti in 1931 The dam, a Narimal H13tcrrrz X.fcinarmi'n~. ai. ,I 

fnuitiplii d r ~ n e  relnforced concrete strucnrre, a spillna: crest e; ;~ i i t i ~ n  of 25 1 1 fC. COEar;l> d114711 p~'c-4 
of 2523 ft, and a resericur capazitj cif 912,000 acre-feet. i.ooiidgz Dan1 ii need of mi'ilfi:iiaeiuns 
under Safet) of Dami requirements sometin,: in the future, ~ h i c h  will inslude spillsva) ar,d poiser 
alterations. San Carlos Reservoir crtrren:li a surhce area of 17,232 acres; h o t t e ~ e r ,  ~ h z n  ~i';Ll;i.aj 
gates are reprtired, the surface area ~ i : i  in~redse to 19,579 acrss i'T Gd?tf pers, comrn.i, Currentlj ,  the 
dam has two hjdroelectric pose r  turbine unrts ni& a combined ~apaciry of 4000 cfs: hov,s\ zr, r i q  aie 
now capabi:: of delivering only 1500 cfs safely (C.S. Bureau of Reclamation 19841. 

.4farno darn Vvas built by the U.S. Army Corps of Engineers during 1963- 1968 at Krn 43 .$ on the Bill 
Williams River, and creates Alamo Reservoir. The dam. is a zoned earafill  structure, with a structural 
height of 283 ft. top width of 30 f f ,  crest l eash  of 975 ft. and crest elevation nf 1265 feet. A iieta~ked. 
broadirest& spiiiuaq ar the right abutment, \ k i t h  a crest elevation of 1235 tr,, and an unlined traperoldai 
channel i Z Q  f t  u ide  by ahour 500 A long, cuts through a rock saddie ~vith a concrete sill, 3 fi s i d e  b l  
116 ft  long. "13e reservoir has a total capacity of I,Q.i-C,.200 acre-&. and a surfac? area ofl13,300 acres 
i t T . S .  Arm3 Corps of Engineers 1989), 

0x1 the A g ~ a  Fria River. Pleasant Reser~oi r  has a surface area of  3966 acres (77~ G a u ,  yers. ccmrn.i and 
is bbcked rrp by Kaddell Darn, built in 1928 hq the t 7 . S .  Bureau of Reclamation at Krn 57.0. tyaddeil 
Dam, a rnuitiple arch concrete d m ,  will be repiaced b3 Kev, Waddell Dam, an ea&fiil darn, currentlj, 
under construction approximately 0.5 ml doaxnstrem. New W36deIl f>am .v, ill have a xtr?lc";ral jieigllt 
a>f 4-40 fk crest Izngth of 39W -fie and ~res:: elevation of 1730 feet. Bar: syillwa!. ~t It-ie right cikutmenl. 
wili have a :re$t eltjidtiiln of 1706 A, crest Izngt'h of 1000 R, and a capa~l t )  of 312.0135 i f q  The 
-ieeesvnir  ill have a tutal capa~i ly  of ii".54.0ijiP acrs-fr, rand a sur-tai;? area of 10,338 aa-2s i17,S Bcrearr 
.if Reciannatit,~ 4983, 

D2.8 Dfd41f4;AGES S1:PPORTfSG BKEEDXt'tG BALD Ez%CiEES 

Msld eagles In A r k ~ ~ n d  ;~1~~21111! Ili3iE in the central porriow i?i'.thz i tate, nn dn itriia r ~ a g h l y  bounded by 
E2erkinsviiBr to &ihz nor&, the t o s s  rst %-hiti: River to the east, the Gila Kik-er eo thc soalth, and Aiarno 
Reseavaix thr s e s ;  Bdld eagle hrzecii~lg zeas  lo t h t  state: oscur a>n fii e: r n ~ i i ~ t r  J n a ~ n ~ ~ g c z ,  ;Re Sale. 
&%'erdc+ A g m  Frla. GiL. 2nd Bill %$ i!li:rm> I ix ers @'igi~ e 122, S-i 1 



Plate B13. Cmildge Dam. a Kat~onal Hlstorrc Monument, was zornpletd ;l.. 1931. The dam stme4 water irorn 
the Glia R ~ v e r  In San Carlos Ilesenolr (photo bq D. Dnscoll, Apnl ?98"), 

$late D 14 Cmnadgr ifam, showing art% hlrk 0x1 crest and face sea-ag!ei (photo b? D, 2 n s ~ n l 8 ,  ApnB 199' *. 





D2.8 ,f BiIl FVilfiams Drainage 
The Bill Willim"i Drainage is locat& in west-cemral ~Arkona, southeast of Kiwgmnam. The drainage is 
zornpctsd ictf the Big Sandy md Smu M z i a  rivers, which form the Biii Wi3Iim3 River arid Almt.7 
Resen~oir at their contluence (see Figxt: D2.8-I), Vegetation surrounding the drainage is of tite 
Semidesert. Gras fmd Biome ctn the upper Big Smdy River, quiiuj tlowing into the Stmnitsm Desertscmb 
Biome, Arizona f3pi;tnd Subdivision, f l e x  f i e  confluence of Trout Creek. A> the Big Sandy flows south 
to rhe Bill %-iliiam and Smta hlaria, &>sociat& Muhave Deserscrub Biome, Joshua Tree Seriss specie? 
become apparent (Brirwn 1952), 

The Big Sandy River flows south, coIiecting mn+~ff from tfie Peazock &fountains and CoEonwcmd Cliffs 
to the north, the 13uaiap4 Svloun~inq w the west, and rhe Aquaritls Mounaim tit the east. Willow, Trout, 
and Brrno C r ~ k s ,  fueled by run+>fr^ %om the hfohon md jlratiper hfountains, enter the Big Sandy &om 
the a t .  The Big Sandy River, Zhmnd by the confluence of Trout and Mnight Creeks, drains m area 
nf aht~ut 2840 square miles m d  flows southwad about 49 mi on an average stream gradient of 38 ft per 
mile fT=.S, Army Corps of Engineers 19%). Pofiions of the Big Sandy River remaill dry during pm of 
the year. 

The Smta %$aria River flows soutfiw.est. draining the Santa Maria Mountains to the east, the Poachie 
Mountains to I;rt n o d .  and &!e Date Creek Mountains to the south. Date Creek flaws into the Santa 
Maria from the south. The Sana 3ja.ia River, fo rmd by the confluence of Kirrcdand md Sycmore 
Greeks, draim ,c area of about f 550 square miles and Bows southwest about 5 1 mi on m average s t r e m  
gradient of 30 fl per mile W , S .  Army C o q s  of Engineers 1989). Portions of the Santa Maria River 
remain dry during p a %  of the year. 

The Bi31 Williams River, form& by rfio confluence of the Big Sandy and Smta Maria rivers, tlows 
southwest at a stream gradient of a b u t  18 ft per mile (U.S. Army Corps of Engineers 1989) 12.5 river 
kilometers (Mmj to A l m o  D m .  A l m o  D m ,  at Mm 43.8 on the Bill Williams River, c rea t s  Alamo 
Raervoir. The reservoir, a: high levels, can reach beyond the Big Sandy mb Santnta Maria River 
confluence. Tne drainage area of A l m o  Resetvoir contains about 4770 square miles (U.S. Army Corps 
of Engineers 1989). Below AIamo Dm the Bill Williams River, collecring run-off from the Rawhide 
Mountains to the north and thz Buckskin Mountains to the south. continues west 43.8 Km to the Colorado 
River, 

D2,8.2 Agua Fria Drainage 
The Agua Fria Drainage is located in centrdi Arizona, northwest of Phoenix. The drainage is composd 
of the A p a  Fria and Kew rivers. The Kew River enters the Agua Fria below Pleasant R s e n ~ o i r ,  then 
the Agua Fria citnrinues sou& into the Gila River west of Phstenix (see Figure D2.8-1). VegHation 
surrounding the d ra i~age  ir of the Sr>ni?rm f)esen\zrub Biome, Arizona, Upland Subdivision above 
Pieasant Reservoir, and the Lower Cuiarado River Subdil ision bebow the reservoir CBrttwn 1982 j. 

The Agua Faiti Riser fhows sctiilfi, collecting mn-off from the Bla;k Range cri the north, the Bradshai~ 
&fountains to thi! Rest, w d  the Kcv, River hlountains to the east. tt'acfdeil Dam, an f;;=m 57.13 on ths 
Agua Fria River, creates Pleasant Reservoir, The drainage area of PIeasms Reservoir conrains ahour 
1360 square mil&< 4C.S. Bureau o f  Reclamation 39891, Xeu; t$'acidel8 D m  is currently under 
n>mtruction approximarely 0.5 mi below Waddell Dam K . S .  Burem of' Recfrunarion 19858. The Kew 
River Bows sautazwest from the Kew River Mountaim ar~d eRters the Agua Frla below Pleasant Rssemoir. 



The Agua Fria River continues ssoarrh, entering "h&e Giia River west of Fhixnix. Ponions ~ l b '  t he  river 
remain dry durixng pm of tfic year, 

D2,83 Gila River Drainage 
The Gila River Drainage Is located south of Phnenlis mb flows west from its origira on the west sIi3p2 a i f  

the American Cont~nentd Divide in New Mzxi~o ,  across Arizona, md into tho Colorado River (see 
F i s r e  D2.8-I). As the Gila enters Arizona, vegetation surresundlng the drainage is of die M a J r e , ~  
Evergren WoodImd Biome, flowing into thc Chihu&uan Deserszmb Biome from just afier the border 
until CliEton. From Clih~sn to FIrsrenze, r egeaticsn is itf &e Soaorm Deserscrub Bioaaae, Arizrtna Te!pIanJ 
Srabbitrislern, chmging to &c l,%~wer Colorado River Subdivision from Florence so &e Colorado Rives 
(Brcrwn t 982 1, 

Upon e~ltericg Arizona, tlne Gila River is joined by tfie San Francis20 and Blue rivers, draining rhe San 
Frmcisco Mountains to the nor&. Wilic~w, Eagle, and Bonita Greeks, cnliesting run-ctff from tile Sstanes 
a id  Gila Mounains, also f& the Gila from the north. The San Simon River flows orat of the ChiricAlua 
Muunains EO greet the Gila frclm rhe south. Continuing west, tfie Gila is joined bq many smail 
intermit~ent strem until it reaches Sm Carlos Rzsenoir. The San Carlos River flows inlo San Carlos 
Reervoir from the n o d ,  15.2 Krrt above Coolidge D m .  From its origin, the Gila flows about 250 mi, 
dropping ft, at an average stream gradient of 26.7 ft  per mile. The Gifa River has a drainage area 
of a b u t  12,020 square miles near Qld Sm Cxlcas, which was west of the San Carlos River confluence, 
but is now inundated by Coolidge Dam (OImstmd 1919). 

Below Coolidge D m ,  the Gila River continues west, altfiough water diversions for irrigation leave 
portions of the river dry during pa=t of the y m .  The San Pedro River flows north out of the Huachuca 
MounQins, wliecting mn-off from several other mountain ranges in route to the Gila near Winkleman. 
The S ~ Q  Gnrz River drains the Patagonia Mountains near the Mexico border and flows nor& to is 
confluence with the Gila southwest of Phoenix. West of Phoenix. b e  Salt River from the e a t ,  and the 
Agua Fria and H a s a ~ a m p a  rivers from the north join the Gila River prior to Gila Bend. Many small 
interrniaent streams, converge with the Gila as it flows from Gila Bend soutfiwest to the Colorado River, 

D2.8.4 Verde Kver Braiaage 
The Verde River Drainage is focatd in cenrral Arizona, flowing from the FlagstaR and Williams area, 
south to Phoenix. The drainage is composd of the Verde mind East Verde rivers, as well zs Sqcamore, 
O&, and West Clea Creeks. Horsshoe an3 Baelet reservoir& $SO occur on the drainage (see Figcre 
D2.8-I). Dacriptions of vegetation bismcs follow Brown (1982), 

D2.8,4,1 Yerde Ever, T h e  Verde River, at i b  torigin on the west slopc itf San Francisco Yeaks, flows 
sou&west through surrounding vegetation of the Great Basin Conifer iVoodlmd Biome. The riven. tssrns 
,.tou&ea5e as it 6nters Suliivara t a k e  l n v ~  usisdlg, dr j )  near High%ay 89, abour 318 Mm frum "she Ver& 
River and Sdl River confluence east of Phoenix. The Verrfe River enrtrs a nxrow i Z 3 y I ) R  arcu~id 
&n 29%. Hell C a y o n  Creek joins the Verde at Km 282.8 and the Vesdc opens up again a n m d  
F;rPn 219, The Verdz River rernalrls fair13 open &rough lines of ci~@anwoods near Perkinsville. r h ~ n  
enters a na row canyon around Mm 270 At this point surroandirag vegetation changes into h e  Sernideszr?; 
Grlllislasrd Biomc, on rneh&s rthove h e  river canyon, Syca~xnort: Creek, which drains kkc Sari Fsancnsc:l 
P& from Tt-le sa~ulh, enltzrs the t'erde through a steep canyon l iad with Arizttna sy;amitscs ae 
b 252.0, Aa &hais point the Vesde River takes a mar% southern direction, which i6  n~airatalns t:? ii,i 

ccgnfluence H ith inhe S;i!t. The 'Hg'erds opens up again xi3und Kna 234, near Clxkdali: and P e ~ k s  Re32r:'dir 



(a snlalX mining czperation impoundmenil, A t  this the Terde ";s'alie> hegins an& the rj\er reanziinc. 
 ope^ past C;mp VerJe to KIIB 168. 

mrough the Verde "u'di9le) h e  river is dredged, %ulldozds dibested, and babicslly mtmipral,it& .to 5t 
fiunlan needs. Along this section of river Hie the coamunities of C izkddc ,  CentemEBle, CoXonwsrad, 
Bridgepofl, Middle Vzrde, m d  Garrap Vesbe, as well as horse cartfe ranches rrnd agricut&ral 614ds. 
Oak Creek, v*hich drains the Flagstaffaea rtt 'the Mogi~IIol~ Rim, crlters the Verde at Km 208.3. Run-off 
horn the Bia;k Rmge to 2he west, converges with the Yerde as it flows tirrcsugi.8 the tieride lTdle:,., Ii~.ie,i 
v;ith a. single row of ccrtto~woc>ds and syc~tmcjres, s fem monthly t'fows of the X7erde River at the C m p  
Verde USGS gaging station from Eovember 1985 to June I989 r x l g d  from 23-S7t49 cfs. 1-Jzre 
vegetation rtf the Srtnorarl Desertscrub Biomz, Arizona Cpland Subdivision enters the vaiXcy frhtrn the 
at,& Beiow Camp f7erde, W ~ q t  Clear Greek brings Mrtgollon Rim water to the Verds Rives :it 

Km f75,3. The Verde enters a narrow cmyon at Km 168, and is joined hy Chasm Creek from l i . 1 ~  west 
at K h  662.8 md Sycamore Creek from the east at Km 162. fn this area, the Verde is again surrs~ndcd 
by vegetation of the Semidesefi Crassiand Biorne. From the ea t ,  Bill1 Run Creek enters the Verde 3t 

Kns 158.5 and Tt~wel Greek ar ECm 156,2, while Gold Wziter Creek joins thc tierde from the west at 
Km 150.3. Flowing past the Verde Hot Springs at Mm 143.5 and the Childs Powerplant at Km 142.2, 
the Verde is hotrnded by vegec$tttion of the Great B a i n  Conifer Woodland and the Inrerior Cllaparral 
Biornes. From the east, Fossil Creek converges with the Verde River at Km 136.3 and the Bast Verde 
River brings MogoIlon Rim Fvater into the Verde at Knz 130,7. At the confluence of the East Verciz 
River vegetation is diverse, with representarion of the C r e a m a i n  Conifer U700dland. Interior Chaparral. 
md Semidesert Grasland Biomes. 

D2.8.4.2 East Vwde Wver. The East Verde River drains 320 square miles of the Mogoflon Rim region 
of centraf Arizona and flows through surrounding vegaation of the Interior Chaparral and Great Basin 
Conifer Woodland Biomes on its way to the Verde. From its head at 7,300 ft, rhe Exst Verde flows 
43 mi to its confluence with the Verde River at 2,5W fi (Carson 1986). The East Verde flows &rough 
mggd terraia, entering narrow canyons at some points, af&ough open areas (such a LLF Ranch) also 
exist. 

The East Verde River receives water imports fiom Blue Ridge Resemoir on East Cfear Cr6ek. 
flow imports began in October, 1965, by Phelps Dodge Corporation in exchange for 

using water in their copper mining operrttions in the upper Gila River drainage. Average daily imports 
from 3968-1984 ranged from a minimum of 4.5 cfs in Januzy to a maximum of 21.1 cfs ia  June. East 
Verde River mean monrhly Bows in this same period r a n g 4  from a low of 25.5 cfs in jufy to a high of 
208,3 cfs in Februay (Czson $986). Mean monhty flows from November, 1986, to Jtine, 1989, were 
sirnilaf to those of 1968-1984, ranging from 13-175 cfs, Carson (1986) states that all imporled water 
add& at the head of the river is consider& to be available at the mouth. with evaporr:inspiratisn lossss 
in the summer of less &an I cfs, 

C12.8,4,3 T7erde River, Below the cctnflucnce 06' h e  East Verde River, Mciuston Crzck joins the Verdd 
%on the nor&;awesn ;it Km 128,8, The terrain surrounding the Verde River opens up somewhat 3t 

Xm 120, n e a  Pets  Cabin Mesa, sporking scattered wiffow md cottonwmd trees, &en quickly closzs in 
at Mule Shoe Bend &&% f 14). %fir: Verde River opens up again %t it f(m 110; howcver, promontory cliffs 
usually b a n d  the east or west bartk. Red Creek enters ahe Verds at Km 604-9 and Tangle Crcek at 
Mm 90,4, both from the west, In dais aga,  vegetation surrolmding the remainder of the Verde River 
chmges to &e Sonorm Deszmcmb Biorne, Ariwna Upland Subdivlsi~a, Mearn n~lonthly flows CII 



Verde Rives 2% %he "fanglac Creek KSGS gaging station from Kc~venzber, 1986, ' h ~ m  June, 4989, ranged from 
1 14-23 77 cfs Sycamore Creek f8m s intag the !-erde from the e m  at KIII 89.5, just &kine Sheep Bz idge'. 
The Verde River enters Ht~rsesfii~e Rr?~r"ndzlr at Km 85 whew the r e s e ~ ~ o i r ,  created by Horseshoe Dam 
ax fi1 73.4, ix full. Water levels fluctuate tremendously, and the ,)pen, saucer-shaped rescrtajir is aYl;zn 
r&ictucw% tu a river in the surxmer rnnnth~, Large willovl trees once greu. airlag t&le Epper rehenirrr, ilzar 
rhe promontorj d i f f  of Chalk Mtrunraia, althougfi most have ifiechtind fdlen due to inundation. ? \ l s i l e ~  
W a f t  tlnd Dadman B1reck enter 'sfme sasen-oir from the east, awd Eirne C'reck frog91 the ztres'r, a$ 
K h  75--78, 

Et.rsse5hoe Darn regilates the Verde REI~H ii tcrtntrnrta south. Mexa ,xsc3ntfr%> %ICIWS ?rl &c CSCS 
g2ging stataajn below Horseshoe Dam ranged fro113 6I to 6,185 cfs Irct~een hovamber, 1986, mJ June, 
1989, Gnttonv~oods m 3  maquite Irosques, m vaiuus stages of decay, are scatter& aiong the rekwlaled 
river, rJ&ough there is some spase regeneration. Davenport; Wash enters the Verde at Km 67.7 m d  
Sheep Crcck at 1Cm 59.0, both from the e i t ~  The t'erde River enters Bartlett Reservoir at Krn 58 u hzn 
tfie reservoir. created bq BartieR Darn at Mm 39.3, is full. Steep desert slopes bound the resemiai: ara 
the east, with gradtlal slopes on the west. Some promontory ;!iff5 exist or:: the upper porniorl a? ~nc" 
reservoir. Alder Creek enterr the rzsen-oir from the east at & ~ i  47.0. Slie drainage area ;ti rhc. Vcrdc 
River at Bxtlett D m  is 6,1643 square m i l a  ((Salt River Project 1983). 

Below Bartlett D m ,  mean mon"ifily flrtws in the remla td  cfVerde River r a n g 4  from 84-1 022. cfs between 
November 1986 and June 1989. Camp Creek joins the Verde from &e west at Km 29.1, near Ncedlc 
Rock. At Km 21.5, the Verde enters the Fort McBrtwell Indian Reservation. In this secrioa, tf iz river 
is d r d g d  for gravel operations, bulldozd to modie  flow, and diverld for irrigation. Cottonwood trees 
and scaEerd mesquite bosques, in various stages of decay and ~ i m i n g ,  line the lower Verde as it Bows 
to its confluence wi& the Salt River. Sycmore Creek enters the Verde from &e e a t  at Km 10.3, and 
the river crosses into the Salt River Indian Resemation at Km 2.9, The Verde River ffotvs into the Salt 
River near Arizona D m  Butte and Phon B Suttun Recreation Area (Km 5.5 on the Salt River). 

D2,8.5 Salt River Drainage 
The Salt Rives Drainage it; locattted irt central Arizona. flowing from the White Xlountain area, west 
&rough Phoenix to its confluence with the Gila River. The drainage is composed of h e  White, Black, 
and Salt rivers, as well as Carrizo, Cibecue, Canyon, Ash. Cherry, Pinalil, Pinto, Salome, and Tonro 
Creeks, Roosevelt, Apache, Cmyon, md Saparo  reservoirs d s o  occur on tfie drainage (see 
Figtire D2.8-3). Dacriptions of vegd8tttion biomes follow Brown 11982), 

D2,8.5,1 Salt. River. The White River flows out of the White Mountains in east central Arizona, wi-iiie 
the Black River drains the west side of the? San Francisco hlountains and the h'atartes Mountains, hvth 
emerging from the Petran Montane Conifer Forest Biome. - f i e  two rivers 1 7 0 ~  d~rough the Piairas and 
Great Basin Graqslmri Biome and converge e a t  of Forks B~atte to forrr~ the Salr River. The rivers 
deli~lmte the boundaries of die Fort Apasl~e fndiara Reservation, worth of tfiz Black and Sait rik e r ~ ?  z ~ d  
the Sara Carlos Indim Rzscrvation to the south. The Salt &;n flows 247 QI vcest to Granite R e d  
Diversion D m ,  where it is d i v e a d  into ciusais for irrigatioa and the Phoenix ,2:Ietrupolitarn Area. The 
Sde River is dry &rough Phoenix, except during hzavq rainstctslns and flood donditio~~s. Perenniai fin% 
in the Salt River. wwt of Phoenix to its coniiuence wi& the Gila River, is a resrlft of ~trban effluent 
dischargesa 

From the Black md W%ite River confluence, the Sdt River t1os.l.s &rt,ugh a narrow canyon (Salt R h e r  
Canyon) in nlggd terraia-s, surmannded by vegetation of the Grcat Bzsasin Conifer Woodland and the 



Inierlor Chapxral Biunm&\. From sire south, Cave Creek, a smdtal inten~~ittent s t r a n ,  enters &t: SaJt ax 
Km 245,1, fL)180~d by Little Trough Creek at Knn 231 .a. Continuing west, @arrn;+,i? Creek, which drains 
the Mogolfon Rim md numerous side cmyons, carries w x m  w ~ t e r  (due to gtxjaenmd activity) into the 
Salt from the at $ 3 ~  230.1. The SaIe River Clbrmycjn is joined by iyainut Cmyon and FBying J' 
Cmyun horn tEre nor&, md Sawmill Cmyrtn trorn the south, ar 2W-203. At Km 194.5, the f i?It 
flows uadw h e  H i g h ~ a y  a bridgc and inxo Mule Hoof Bend, where Cismega Creek, Sfulc Hoof 
Czmynn, md Phillips Canyon enter from th;?z south at K h  191-4, fidloiwd by Co>ote Cmyon from th: 
n o h  at Km 188.5. The south side of &s Salt River becomes U.S. Forest Senice land a% Rm 187.6, 
although the n o d  side remaim the Fort Apache Indian Rm,ccrvz~ion. Thae high slopes in this sectioaa uf 
b e  Salt River Cmtnyon dispiay the cailings of abmd~2n& mining operatiom, and the trails used by miners. 

Cihe~ue C r e k  drains the Mogollon Rim, as we11 a numerous side cmyrtns, and enters the Salt River 
from the north at 183.6. In &is XM, the river flows into the Sonorm Deser&~cmh Biome, Arkona 
Cplaad Subdivision: however, the drainage is surround& by vegetation of the iintzricir Chaparral, 
Californian Chapxrd,  mJ Sernideqee Grassland Riomes above the cmyon. Tfie Sair River Czini.cn is 
join& by Reg$ m d  Walnut Cmyons f ron~ th-fsi: sou&, and Rock Canyon from &c  nit^ at 'lCm 175 176 
Cmynn Creek enters the Sdt River from the north at firn f68,7, while Ash Greek flows in fro112 the 
sou& at Knr 167.3. As the Sdt  River passes Cmyon Greek Butte (k I66 ,Oi  the cmyor, opens up intc 
Gfeason Flat, d&ough the surrounding terrain remains ruggd. Here the river slows down and 
a~ttonwctods are scarrered along the banks. At 33-n 163.9, Burie Creek enters Gleason Flat from the 
sou&, follow& by Medicine Creek from the nor& at 33-n 162.7. The Sdit River enters a narrou. ianyori 
at Krn 160.5, sponing numerous rapids, rocks. and haystacks of water it winds along tile %'hits 
Ledges. In this section the Sale is join& from the  sou^ by Hess Cmyon at Km 153.8 and Yankee Joe 
Canyon at Km 149.3, white Upper and Lower CorraI Canyons enter from the no& at Km 151.3 and 
Km 148.1, respectively, At Krn 148.5, the Sdt  River crosses onto K . S .  Forest Service land to the north, 
Ieaving the Fort Apache Indim Resenlation. 

The S d t  River enters Jump-Off Canyon at fOn 147, flows past McGee Mountain (to the north), :hen 
opens up at the Cherry Creek confluence (Knl 137.9). Cherry Creek drains the Mogolion Rim and the 
Sierra Anchas, flowing into the Salt from ;the n o d .  The river immediately enters m o h e r  canyon, which 
opens up at Horseshoe Bend (Km 133-1353. Horseshoe Bend suppond  a large mesquite bosque as Late 
as 1985; however, the imd ha? now been clear& for cattle grazing. The Salt River slows down after 
Morsahoe Bend, as the terrain opens up and the stream gradient becomes lower than in the upper 
canyons. The S d t  flows pass& Rdilmond Flat (Km 124-127), where Coon md Chalk Creeks enter from 
the  no^ at Km 124. m e  Salt River cioses in it passes Rdmontl Mountain to the south, and Black 
M a a  to the nofi. Pind Creek flows out of the Pinal Mountains and enters the Saff at Km L 12.7. 
airf-rough h e  water is taint& by taiiings from copper mines In the Giobe xea .  'The river opens rip into 
Tonto B s i n  a;s it pass& the S d t  River hforrncains and Wondike Mctuntain to the struth At this poi~lt,  
surrounding vegetation of b e  Sonoran Desertscmb Biorne. Arizorla t7pland Snbdivision, dorzinate? Ih= 
adjacent slopes. The Salt River flows under th-le State Road 298 bridge at Krrl B 12,2, over the Konszv;iib 
Diversion Dam at Km 110.8, and into the 3ledaSjer Point area. fusfi uith :ortonuosb groves. The Salt 
River enters Roosevelt Resen~oir around Cougar Poirat (Km 101:1 when the reservoir, ~rea ted  by Theadvrt. 
Roosevelt D m  at 6m 79.2, is full. ltfean m o n ~ l y  flclws in the Salt River at the 285 bridge CSGS 
gaging smictn ranged from 114-2685 cfs between Soa.emher, 1986, arid June, 1989 

'fhe drainage area of ;the Sait River at meodore Roi?isevelt D m  is 5824 square miles (Salt River Project 
19831. Rsrasevelr Raervois b a c h  up intii Ihe Salt River to rhe east iSdt Arm! md Tonto Creek to the 
DOH& (Toalto Arm). Q3tn 8hz Sal t  Arm, Pink3 Creek flciws i ~ k o  the reservoir kom xhe south at Campaign 



Brr\ @h IMl). Draining the Sierra -4nzha tto the no&, Armer Gu1:h enters &i. resen-ozr ;it Km 89.9, 
and 5dorne Cscek t l v ~ s  into Sdome Way at Km g 7 , 5 ,  no& of %"indl Hill, Stme ;ottc>nwood trees exist 
in Sdt76ne Bay and near Grapevine Point, alt;.lt?ugh must of the shoreline is compclsed of desert vegetation 
and cockleburs. Pmmontorg cliffs hmnd the water in some akeiis rand gra,isfi grow on the o~zasiun;liiy 
inundatd flats, Cottc>nwood Creek enters the Salt Arm from the south ah Km 82.5 Dear Rock Island. 
Alier Rock Island. the Tonto Arm and Salt Arm cr.nnverge a &e) approach 'Theodore Kooseveir 3am.  
The Tonto Creek zhamel inters=& the Sdnr R i ~ e r  charnel at k n  79.9 on the Salt River. 

'132,8,5.2 Tonto Creek, Tonto Creek drama the Xivgulion Rim, flowing aout1.r t r ; d ~ ~  P ~ ~ M O R T O I ~  Butte, 
through &IF: Interior Ghapard and Semidesert Grassimd Biomes. HaigZer Creek enezrs Tonto Clr~eI; friorn 
&%ti: east, south of Oxbolt >foun;t;lin, A150 Rnm the m ~ t ,  Spring Creek joins Tesbato Creek sol:& id 
Dimond Butte, Soldier Camp Grmk enters Tonti3 Creek kiim the east at &E 67.9, while Houston Creek 
join5 from the west at ECKa 65.0. At &is point, just north of Gisela, Tonto Creek opens up. The creek 
enters a narrow canyon "The Box" at Knr 58, then opens up again. Rye Creek enter3 Tontt. Creek from 
the west at Krn 52.1, near tile -76" Ranch. T h e  creek enters another canyon at 3211 49, jcintxi b? Gold 
Creek (from the west) ar K h  43.5, and Gun Creek (from Ihe east) at i;m 54.Q. Here the creek cpens 
up into Tonto Raisin, bounded by &e 3lazazai hlounbins on the west and the Sierra Ancfias 8x1 the east. 
Cottonwonds, in various stages of de:ompositiiin, are lightly scaRer& dong the banks, and surroairldicg 
vegetation is of the Sonoran Desertscrub Biome, Arizona Upland Subdivision. 

As Tonto Greek enters Tr~ntu Ba in ,  ir is joined by Colton~ood Creek at Mm 42.5 a d  State Crezk at 
fOr, 38, both from the west. Pasing Kayier Butte, Buena Vista Creek (-from the west) and Packard Wzsh 
(from the east1 enter Tonto Creek at Km 32.1, while Reno Creek (from the west) and tarnbing Creek 
[from the eat)  join at Km 28, below Punkin Center. Oak Greek (from the eastj and Sycamore Creek 
(t'rom the west) enter Tonto Creek at ECnr 21.5-22.5, while Greznhack Crzek {from the east) and Ash 
Creek join at fCrn 11.5-18.5, Tunto Creek then winds through a broad coEonwood and willow complex 
md enters Roosek~elt Resemoir at tt 116 when the resentoir is full. Mean montllly flows in Tonto Greek 
at the VSGS gaging station i n e x  the Roosevelr Rservoir confiuence) ranged from 3-567 cfs bewezn 
Kovernber, 1986, and June, 1989. Fror;: the west, Bumblebee Creek enters the Tonto Arm of RooseveI: 
Reservoir at iz 113.0, foliowed by Rock Creek at fSn 7.5. whde hlills, Vineyard, and Chuckualia 
Canyons join from Km 1.5-4.5. 

D2.8.5.3 Salt %yere Below Tneodore Roosevelt D m ,  the reslated SSa Rive: flows through a narros 
cmyon, bound& by the hlazaQal Mountains to the north and Two Bar Ridge t~ the south, then quicuiig 
enters A p a ~ h e  Resenloir, created by Morse Mesa D m  at Km 52.3. Vegeration surrounding the 
ren~ainder of the Safr River is of the Sonoran Desertscrub Biome. Ariaona Upimd Subdivision, Apache 
Rservoir is characterizd by large prctmnnrnrt cliffs md steep slopes. From the south, Burnt Corral 
Creek joins the rcsewoir at Km 71.4, fcjllc>\i.ed by Pine Creek at i l n  68.6, and Davis W z h  at Km 57.2, 
while Bronco Creek enters from the nonh at Mm 69.7. Crabrree Wash drains the east side uf Hi>rsc 
hdssa md joins Apache Reservoir Ikcim the south ah Mm 62.5 Ash Creek flows out nt  the hfazabai 
hr'c~untalras md enters the resenoir from zhe norrh, betlteen Goat ailoerntaii.n mi? Pamed CCbiffs, an 
fCfsa 58.6. ft3liozced b j  Alder Creek at M,n 55.0 ,md Long Canyon aa Km 54,0' 111 thir scctitm, Painted 
Cliffs iao the north) md Horse Mesa dltr ihz h ~ ~ ~ h i  begin ccjnverging tcl Hnsne Mesa Dam. 

Aelou, Horse Mesa D,m, the replated Sdt  Ri.;er flows through a naris% caraqopa and quickly ernterh 
fmtein R a ~ n o i r ,  created h! hfomon Fdat D m  at Ksaa 36.6. %."anyon Resenoir ~b characlesk& by 
large promoxrtr.try cliffs, and reser~vlr  Bevels can flucatiate up to f i v ~  fi: within a couple hours due to power 
generation and pump back capacities at eadb d m  Fsum the soutk Fish Creek ernerges from a h'anydkn 



Plate D15. Tonto Greek flowing through the "76" bald eagle breeding area, 8 September 1986 (photo by U. 
D ~ x o I I ) .  

~o enter the reservoir at Km 49.7, while Tortilia Creek flows out of thz fiats and into Canyon Reservoir 
at Km 38, La Barge (Km 38) and First Water Creeks (Km 37.9) enrer the resemoir from the south. 

A short distmce belovl h4ormon FLat Dam. the r e p l a r d  Sair River enters Saguaro Reservoir, zrsatecl 
by Srewarr Mountain Darn at Km 21.8. S a p z o  Resenair is hounded by a multitude of pro;rionrorq 
cfiffs. dthougil shallow water areas Occur in coves. WIIIOU' C r s ~ k  drains the GoltlGeId 3fountai1ls ro rh? 
south, joining titie sesenrair at Kn? 35.3, ~ h i l z  Cortonwood Creek enters from the north at Km 35.6. 
Willow Springs Canyon intersects Stiparo Kesemoir at Km 25.5, emerging frinn-i the Goldfield ?Ilituntrii:~s 
to the south. 

re&?118teJ 5 J t  Rii cr helou f.trev+,ar$ k4e";tluntain Dam coneanr,.? highly vaiablr  t?aiws, 1% itin murltiilj 
means ranging from 0-2.124 cfs bemeen Soxember, 1986, and June, 2989, The r i ter  re~:airieJ 
cornyletely df-5 10 ci;; Prom 22 January eo 5 Aldrch 1989, and dgain a n  :he uirlier and sprmg of 1940. 
When Bowing, the rixer pasces Bulld;.g GBrft's nt &n 20.7,  mns under. the Busii Highuaj  briilgd a6 

Km 15.8, along &e Birte Point C11ffs at i im  15.5 anisid b? Coijn B::i;ff at Km 5,5. Cotti3n~irsds and 
nacsyuite bosques in various stages o f ' d e c a ~  rrre ~zsffzred along &e: river, although thzrc i b  same i lprse 
regesaesatiun. The eralire 2sEonvtoctd grox t at KIII 9- 10 burned in ini1vennber 1987. The i ' i a d ~ ,  Rit  :r 
enters the Salt Riber at Km 5 3 .  tIlen tiit: Salt continues ho Granite R ~ e f  Darn, u h x e  iz is d i k x ~ e d  ;I;:$J 

ianai\. 



DL BREEDlSG AREA HIS'TOWI 

~ ~ O C I ~ T B I ~ F ~ ~ Z L ~  okaszrvations of bald eagles in Arisonn. iippcar as esrl? a 1Xbd aCciues i8hbi ::I the ui:iniqy 
of Fi~rt Whippie t7~res~i?ttl, and 1875 iH&n\t.,an 1875 1 sou& of Furr Xptxhz, Hon e i  er, %?3lcl s~agHs l~a:;e> 
dated herueen 700 m d  %3CXI A.83. Bi)und in the M'upatki PucbIo tM7upntki t'n;mnal l%onu~znai  1 almg :a;., 
e m k  Colrcrado River nedr Cir:u~d F ~ l l s  iEi1argrav2 1339 I suggei: bald eagles mdr havs ro,;~nai tile sirich 

<rf A r b e ~ ~ a j .  prln: to  ~ ~ B I B U ~ P ~ U S '  zr ivni  in -4"tnlerii.n, a'thuugh is is zlsh) pr?rsrb:e liur rfle\e bosae.3 -&el:: I:&: 

product of Indian trading ~ i t h  csrfxr rc',gi3~4. 

The first baid eagle brcdlng information uas  r e c ~ i r d ~ f  04 Edgar A Ifearns iiX90) vthc tirue:: "'4 
pair of thest: birds has isbred fbr many )ears past In a pinr-tree near Stoneman's Lake."' B j  89337. dt I ; t~, i  

five additional nests had been document&. Rent i 1937 1 repotted breeding at Fort Whippi2 {Presvutr: &:id 
the Salt Kii;er Bird Reservation, whi;ti was inlandateif b) the cr:i~plerinn of Thwclore R o o w  e:; Da;:., in 

19 11 (Salt River Project Archives) crcatiilg Roosevelt Resemcir {possiblq in she v i i n i t y  of ifie iurr:n: 
Pintrj breeding area); Bent also diszu,isd baid eagle oczurrenct! a& i&r svutk as Central Mexico, Jenks 
and Stevenson (1337) %rote "Tile species is a permancr-it resident of central-easterrr Azizons, pri3c;jiaiiy 
in the Transition and high Upper Sonoran zones. Many sight records haye been made for rry ~noi:rh 
af  the year, and several nests have been disiavered in trees afLtng rivers within the White 1lcr;nta:r:s" 
{possibly ir-i the ~ic ini t?  of the Lone I3ne hreding area). 

Philiips ea al. (19a) described &t: bald eagle in Arizona as a "Not uncorrlanon resident about the i a k s  
and streams of the %%its Mounlai~ region, rarer west down to Salt River and to FIagitaf;' region. 
Trmsient in nof iern  mountains and Kaihab PPlateau.' Phillips also noted that the bald eaglt. was ". . . rare 
in the so-tn~ieast . . . " with ". . . winter re~ords  mainlj from the Flagstaff and Colorado River Regions.'' 
In contraa to Jenks and Stevenson (3937). Hargrave, in Philf ips a al. (19635, repofled the eagles '". ., 
leave after nesting. at least on the Sail Rives," and Pfiilfips n o t 4  "... nests in Arizona are alwa)s on the 
tops of butte., or chimneys of rock.' 

Irr addition to thz six bald eagle nests riiszussed abovc, early reccrds at eight knov~n breeding areas 
include the following: 

For% MzDou; el 1 ' Eagies breeding prior to arrival of v-ihite %an (prior to 1900) (Hood. pers. 
c~3mm. 1. 

E;t,st Verde: Possible nest at Eagle Kcst Corral* natned pri~pr to m;ipyir-lg of area 19 H 8 (Fi~r!fih, 
pzrs. conam. r 

&rule Hur-4: Active in 1935 ""hs nest said f.8 Jndims % z i  hake beta., used h r  many years. birds 
szen dgain Gaere iaa 1944 and 1919 " [Housh,llJer, sn P h i l l i p  9'2 i;l, 144-34) 

Bluc %Point: "delti~lg 1830 -1 936 ~l-,tne, in Phillip til ud. 19664, 

Bartlst: Occupied s i n x  thc early 1930s (Werner, 61l Piiiliips el- i:!, 1964., ar;d Okiaatari. srid 
Sell X9KUj, 

Morse hEesa: Fledged yotirig i a  3950s t Gibbons, pers, c o a ~ r r , ~ .  



Perkim~ille: Kest in arm in 1960s {Rubid  md Pudb~rn-g: 1476,i, 

Ladders: Active every p a s  since 1962 moanpscrn, in Forhis 19-6si. 

Information ga&er& oa five fiistoricd nsx Box Bar, Grand FaSis, Kzedie R w k ,  Rock Creek- and 
Tower, brings the pre-1970 total to 119 breding areas, However, historic21 records armd interviews 
lading to hswl@cige tsn some of t h s e  nest sites ordy recently surPdc4, and were u h o w n  during 
previous s tudis  in Arizona, 

LiklXe w;is h o w n  about the bafd eagle i,Slairdiueefazls f ~ a m c ~ p h d h ~ x )  in Arizona, cmce known a\ the Sou&ern 
bard ag l e  (HI. leacocepJdaf). prior to 4972 when the USFWS began mmoxorisap %he popuiation iRubi1;k 
md Podborny 19761, In addition, unpublished field notw by Duane Rubirzk W S W S ) ,  Rich Glkski 
(AGF), Clay McColictugh (AGF), md I .W.  Simpson (AGF), contributed to early h o w l d g e  of nssting 
eagles. 

Upon cornpietion of the U S W S  s t m s  report; in 1976. a research project wzi conduct&, under a multi- 
agency agreement, by Robert Ohmart fASLj., from 1977-2982, Ohmm's srudi~5 producd six 
doctlkents and two Masters mss ,  Wiidebrandt and B h m m  (1978)- Hiidebrandt (19gi), Sell (15182), 
Ohmslrt and Sell (1980), and ffayctod md Ohmm (1880, 1981, 1982, md 1983). During this same 
period, a report on Arizona hald eagles was written by Stumph and Creightun 11377) of Reclmatirion. 

The USmiS fomulated a Sou&westem E3dd Eagle Recloveq Pfan in 1982 I'Lr.S, Fish arzd Wildlife 
Sen~ice 19821, and a research project was conducted, under a multi-agency agreement, by Teryl Gmbb 
(tJSFS), Eiom 1983-1985. The Forest Service's studies producd three documen&, Grubb er al. 119831, 
Gmbb (1984), and Gmbb (f986a). 

In addition to other s tudis ,  Ihe population has been monitor4 since 1978 by the Arizona Bald Eagle Kest 
Watch Program (ABEhI;t7P). This multi-agency k n d d  program was coordinated by trtrry Forbis 
WSFS) from 1978--1985. and by Robert Mesta F T S m S )  during 1986-1980. The p rogrm allows 
Arizona agency personnel to closely monitor individud n s t  sites md intervene in emergency situations, 
while collecting scientific data on nesting bald eagies, and providing vduable experience to young 
biologists, This program has produced a wealtfi of information on bald eagle breding areas in Arizona. 
Details and pertinent data from ABEhVP reports have been compild md are p r a e n t d  under each 
appropriate b r d i n g  area in Section D4. 

Altflougf., research for this document produced Information on 19 bredillng xe;ts prior m 1970, 
management agencies knew of onfy two bdd eagle b r d i n g  areas on a single river system in 1970, 
Subsquene nest seucfieb and Occupmcy md Reproduction Assilssment fOK4i flights resulted in the 
location of eight breding ;ues  by 1974, 12 by 1979, and 18 by 1984 (Rubink and f%dboray 1976, 
flaywood and Qhman: 1983, Grubb f986a), By 198gg 28 breding rue&< had been ittcated, most 
containing cliff ar~d tree nesLq. encompassing five river spstcnrs (Sdt, Verde, Gila, Bill k't'iflians, and 
A y a  Fria), three peremiaf s t rems (Tonto, Burn>, a d  C m y ~ n  creeks), and one iz.rtrmiEent stream (Ash 
Creek) Figure D3.0-18. S e e  Section D2 for a d a a i l d  descri2rion of Arizona drainage& supponing 
breeding bald eagles, and the habitat along these streams, 

The first cornistent. di~cnmentation of Arkona h d d  eagle breeding areas bcgm in 1972, when Duane 
Rubink (USEMIS) began moaaitoring the population [Rubink and Piidborny 19761, Through aerial 
suweys hi: documsnrd 336 nzsn aiong the Sdt,  Black, Yerde, Gild, and Coliarad~ rivers GTig.iare D3.O-2). 
Some of these original 36 ~15:: sit&? have been yla:d in histora~a! status, qh i le  tathers are srill occupied, 





ofhen with several nests a tsiternates f ~ t  the smtt  b r d i n g  apm flable D3.O-1) If is likely that mtve 
b r d i n g  areas exssrd nn tho IOCtOs and 1970s thm Buzre known about, and thar &use in tensoto .i d r ~ i k ~ ,  

as wdl  as some close tn Phoenix, remaaned uuradismver& fcsr maaay years. 

The paucity uf data on bald eagle hreding areat; in Arhona prior to the fissr sunrey flights in 1972 is 
not suqtising, 'I'fie ruggc;trJ. tenain of 4rLona no doubt kept many n s t  sites ssecludd in inaccessible 
canyi~~rs for mmy years B a d  an our current knctwldge of Arizoraa bald eagles, it is likely b a t  many 
b s d i n g  tua~ have been xuund for a long time. This point was made by Floyd 'fftompson, ts r e t ~ r d  
U.S. Fish ,md Wildlife Service ;igent, in Forbis iB979); "Mx mompson concludd that he abmoughr kfrar 
bald aglt=s have been xound for a long time, Fie recall& conversations with Avem Mercer, a Prdatnr  
and R o d e ~ t  Control Agznt in Phoenix, about bald eagla  back in 1935." 

Table D3.0-1. Current breding areas containing the origin2 36 nest sires found by Dume Rubink, 
11.5. Fish and Wiidlife Service, during the first Arizona bald eagle surveys, from 
1972 -1 974. 

K a t  %umber* Current Breeding Area B r d i n g  Area Status 

Willow 
Eagle 
Satmes 
Bronco 
Sa~qoorh 
C d a r  B a i n  
Mule Hoof 
C i b ~ u e  
Rdmonif 
Blue Point 
Fort McDoweII 
Barrierc 
Horsmfioe 
E a t  f7erde 
Ladders 
Perkinsville 
Hell Point 
SuIiivrn 
Havrrsu 

Historic$ 
Historical 
Historic$ 
Historical 
Historical 
Occupid 
Occupid 
Occupied 
Occupied 
Occupiecl 
Occupid 
Occupid 
Occupied 
Occupird 
Occupid 
Occupid 
Mistt2ricaI 
Historic& 
Historical 
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Figure 03.0-2. Current namrc and locarions of &e original 36 nest sites found by Dumtns Rubink, 
7 19B4. USmPS, during the Erst Aakoaa bdd eagle wneys, from 197,- 



The Known B r d i n g  Arm s ~ t i o n  includes &e laistoq of tfifase sites %which in recent years have contain& 
breeding pairs and are annually s u n ~ e y d  for productiviQ data. Afbough historical data is nmv avaiiabie 
on mmy breeding =ear; prior fa 1970, the oniy two b r d i n g  a raq  hewn tcm agency personnel in 1970 
were B m l e ~  and Fort hfcDowell, on b e  lower t'erde River, Imowidge of their existence likely refatd 
to he i r  close proximity tn Phoenix Fable  151.8-1). Eight active nest sites were known hy 1974, as nest 
s w c h  flights exptord more inaccmsible reachcq af the Sdt, Verde, md Eaqt Verde rivers and tfie 
tributary of Cibeeue Creek, By 1999, 12 breeding had been locat&, including one on the Agua 
Fria river and one on Pinal C r e k ,  Furtfier examination of tfre Sdt, Verde. and tributaries r s u ' i t d  in 
rhe location of 18 nest sites hy 1984, with h r n  an Tonto Creek, one an Ash Creek, a d  one on Cave 
C r ~ k  fLh,ne Pine), An i n c r a e  in nest search intensity by AGF, USF;.;S, and Reclamation, and field 
personnel via the ABEh-T, led to thr: h o ~ f d g e  of 28 breecfing areas hy 1989. These nest sites 
enmmpassd three new river system, the Big Sandy, Bill Williams, md Gila, and the tributxies of 
Canyon Gret;,  and Burrcj Creek. 

There x e  currently 28 known hdd eagle breeding areas in Arizona (Figure D4.Q-I). Four nesting 
territories are locatd in west-centrd Arizona: Chino on the Big Sandy River, A l m o  and h e ' s  Wash 
on h e  Bill Wiliim River (Alarno Raervoirj, and Devil's Post on Burro Creek. One nest site. PI*afant, 
occurs north of Phoenix on the Agua Fria River pleasant Reservoir). The Verde River sustains nine 
' o r d i n g  areas; O m e  at the confluence of the Salt m d  Verde rivers. then north up the t'erde River are 
Fort McDowell, Bartlett @artle% Resenroir), Cliff, Horseshoe (Horsahoe Reservoir), Tahte Mountain, 
East Verde, Ladders, and Perkinsville Rable D4.0-2). The Salt River drainage supporn thifieen pairs 
of breeding bztld eagles, moving a t  of Phoenix (up tfie river) they are: Blue Point (Sag-uxo Rmemoir), 
Horse Mesa (Canyon and Apache raemoirs), "76" and Sheep (on Tonro Creek), Pinto @oosevelr 
Resewoir), Pinal, Redmond, Canyon (on Canyon Crek) ,  Ash (on Ash Greek), Gibecue, Mule Hoof, 
G d a r  Basin, and Lone Pine. One nesting t e r r i t ~ q ~  Coolidge, is on the Gila River (Sm Carlos 
Reservoir). 

Each 'oreding area dacription wilf contain a nasrative history, f i~ l lowd hy a reproductive summary 
s h e t .  The fo'olfowing natations are presented to cfarifi' t e r n  used oon s u n u n q  sfieexs. 

1, Unoccupid statas indicates unoccupied at known nest facatictrts. Some of that: breding xsas may 
he active at u&nawn n a t  locations. 

2 .  Elevation (above Mem S e a  Level) was m m s u r d  from the r i ~ e r ,  serem~ or r e ~ e ~ ~ i r  to the highest 
nest, Sites with ordy tree nests may have one elevatiolg reading inttead of two. 

3. Distances berwt?en breding xeas  were measurd from the ngst nearest the atljaccnt h e d i n g  area. 
AHI distaaca are in River Kilnmeters @ b f )  ~ldes:i~ o h e w i s e  indicatd 

4, Cfismces &om Phoenix to each h r d i n g  area were m w u r d  ;dfrc>rn Sou& Moun-tain 0x3 aeroaauticd 
@%tarz$. 



Brdirmg Area Drai~age 

B d e g  
FOR McDtswell 
Blue Paint 
Ladders 
Cibzcue 

E a t  Verde 

Rdmond  
Muie Hoof 
Horseshoe 
Cedar Blssin 
Pind 

Pfeasmt 
76 
Sheep 
Horse M s a  
Ash 
Cliff 
Lune Pine 

Chino 
CtmIidge 
M m o  
Cmyon 
Ome 

Yve's WakB 
Pinto 
Table MounQia 
Devil's Posa 
Perkinqville 

Verde River 
Verde River 
Salt River 
Verde River 
Salt River 
Cibecue Creek 
Verde Rivet 
E a t  Verde River 
Salt River 
Sdt River 
Verde River 
Sdt River 
Salt River 
Pin$ Creek 
Agua Fria River 
Tonto Creek 
Tonto Creek 
Sdt  River 
Ash Creek 
Verde River 
Salt River 
Cave Creek 
Big Sandy River 
Gila River 
Bill W i l l i m  
Canyon Creek 
Sdt River 
Verde River 
Bill Williams 
Salr River 
Verde River 
Burro Creek 
Vercfc River 

* Reprwas y a r  n a t  ts7as drw;rzoverd. Mmj brdirag a r w  s7ert: uccupid prior to dlscoveq. 
** (13733 indicahq nests wee found m 1973, but aut h o r n  mupmd by m;tgl2s men1 p r a d k g  h e .  Perhh%7it.rlia 

b r d m p  BW H~BS pre'v'~o=~ly mup9~~1d  IE the 1960s arnd early 119753s 





Tahlz D4-0-2, Disaihrnsinn of bald eaglet b t - d i n g  a r a s  igb Arizjna, 1990. 

B r d i n g  A r a  Y m *  Drainzge River Km of Nests? 

E l r d i q  A r a q  af the hWt Rives D r l i i q e  
Qm 1986 

Rdmctnd 1974 
t'myon 1986 
Ash 1984 
G i k u e  1973 

Mule Hoof 1974 
1978 (1 973)"" 

b a e  Pine 1964 

Breediq Areas nf the Verde Ever Drainage 
O m  1986 

Fort McDowdl 1968 
Bartlett 1964 
Cliff 1984 
H o r w b w  1975 
Table Mounhk 1987 
East Verde 1973 

Salr River 
Verde RIVE 
sdr IGR~YP.~ 

Salt River 
Tontv G r d  
Tonta C m k  
Sdt River 
Salt River 
Pkal Creek 
Salt River 
Cmyaa C r e k  
Askt Cr& 
Salt River 
C i k t r e  Creek 
Salt River 
Salt River 
Saf t River 
Cave Creek 

Salt River 
Verde a v e r  
Verde fiiver 
Verde k v e r  
tkrde River 
"Jerde River 
Verde &ver 
Verde River 
h t t  Verde k v e r  
Verde River 
Verde Ever 

Brwbirq: Araq af Other Drairwa 
1974 Afiua Fria River 68.9 to 74.2 

Cmhdge 1985 Gila k v e r  23.2 to 2 5 2  
C b o  f 985 Big Smdy River 4.9 to 5-0 
rZia~ura 1986 Bill %311iiams 52.2 to 53.5 
fve's Wash 1987 Bill W~Ii iam 4 2 3  to 52.0 
Devil's First 1985 Burro Creek 60,O to 6l.G 

* R~premnu Sear =at %so drscn*ereJ Man! brezdaog areas UIBE ocWup~ed prior 8ri da~o- scq  
** a $973) rrsdrcaks ma@ were h i n d  rn 99-2, bun net kncian exlcaapred by eagles untd pre~edinp d r k  Perkz~sizilz breeding snra *a3 gs&*io\aib 

a.ctrpi& sn *he 6960~ ear!) 16870s 
+ See Se,ttow E:'8--Ccn~mI h z o m  h e r  Map Ada9 for deaiia nxl R n r r  %Iom&rr; 



5 .  "k'ws," ttn the productivity sheet for each @reding area, indicates the ntrmher of G P C G U P ~ ~  years 
wi& kaown prctductivi~ data 

6. Each is number& chronolitgicallg based on its use kg the eagles, hfmy s~l;ldBer nests exist with- 
in. bdd mgle breding areas, such a redtail k a w b  and ravens, which are not includd in &is report. 

7 .  Species of nest trees zre as f~jftows: 
a. Gtt-konwood = Fremont Cottonwood fPapdusfremanrii); 
b. Willow = Goodding Willow (SaIh goddirrgii) 
c.  Sycmttre = Arizona Sycmore (flatanus ~rrirightii) 
d, Ponderctsa = Ponderosa P h e  (Pinus pod~rosa )  
e. Pinyon = Pinyon Pine (Plnus cernbroSes1 
f: Juniper - Juniper (h iperus  sp.) 

8. Hame Range d a b  has been establish& &rough telemetry, Strung ~ i s u a i  data exists at some sires, 
but has not been quanrified by telemetry. Home range at t h a e  cites begins with "t'ntinown," m d  
is follow& by the visud data, 

9. Eag la  are ideatifid by plumage in some cases, which correlates with age (MzCollough md G o h n  
1986). 
a. Adult-Eagle with fuff szfiite head md tail, usually 5+ years of age. 
b. Nw-adult-Eagle with browan mottling in psecfominately white head and tail. ca. four years old. 
c, Subadult-One to t h r ~ - y a r - o l d  eagle in vasious plumrtgc? of brown and white moEIing, One- 

yw-o ld  bdd  eagles are t?.picdly dark, and two to three-year-old birds have white bellies with 
an inverted white triangle on their back. However, we observd a ten-monh old teiernetered 
nestling in the white belly phase. so variation does exist. 

d.  Juvenile-A first yeas eagle, from fledging (when it leaves the nest)  rough migration. 
e, Nestling-A b a b  exeagle, from hatching to fldtifging. 

The number of bald eagle breeding aeac  in Arizona is expect& to increase as nest search efforts 
continue. Although some new breding areas are &ought to be pioneer eEom by an expanding 
population. mmy contain rnuitipte nests, indicating &ey were occupied prior to our knowledge of their 
existence j s e  Section C2i. Most breeding are% have several alternate nests which the eagles choose 
between from one season to the next. Axa exception, the Sheep breeding area, contains onfy one nest, 
in a dilapidatd tree, md appears to lack suitable nesting structilre f ~ r  the future. Alternate nests senie 
an impal-tant function in breding ecology by: (1 j diflowing eagles to avoid infestatictns ohnest parasites 
from ycar to year; (2) providing a secondary nest structure in case the primary nest Pi'atis or is otfierwise 
render& unusabie: and, (3) dvel-tising to other eagles that they are witfim a breding area, possibiy 
reducing the number of d tcrcat io~\ ,  Also. nest building is a part of bald eagle ctturtship behavior. 
(Stalmster 19871, and pairs may build new nesb or reh~urbish otd ones, and subsequently utilize morher 
existing nest. In some cases, new nests have b w a  compldecf within four days (Stalmater op, cit.), 

As of 1998, txie have records of 1 1  1 rsm,cts document& &rough aerial surveys and iatewiews with the 
personnel fium USFS, USFWS, md others. Details on each n m  are given in the breding area histories 
which follow, and the exact Itactltions of these nests are p l o ~ &  on maps in our Arizona Bald E8gle Kese 
%fap A t l a  (Part F) pnlvider4 to the appropriate agencies by the Bureau of Reclmation. Of the 
I l f known nests, 48 percent were on cliffs in = 36) or pimaclcs ( n  =. 175, 51. perseat in trees in = 46) 
or snags ( n  =I I I,, md oae (1%) was ox? m mificid nesti~ig S ~ T U C & ~ Z  fxower), Six brrdimg xeas 
contain o d y  cl i f f  01- pimacia: nests {8'Cilaecue, Horse MB~, Ladders, hdktle Hoof, Pinal. Reiimond), while 



seven (Airno, Ash, Chino, Fan McDnwell, Perkiasville,  pint^^, Sheep) have only tree nest5 
available. Eagla in the ""8- territory nehted {OD a c l i f f  prior w 1974; h~m~aves,  ody tree n e t s  %e 
chtssently avaifabie, am md zliff B a t s  exis: a$ the remaining 14 %are&i;rag areas. 



I34,I Ak,A@30 RREEDTKC; AREA 

The AIamo breed tag area is locared I& h nol*west of Phoenix, along Lhc: Bill jVilv'il6iams Ri.i,er, tsn 
Aiano Reservrtir. The  arca surrounding the reservoir is fzir8t open, d ~ o u g h  the Bill Williams River 
has ritr a steep crintctn helow Almo Dam. At 1080 ir, A l m o  is the Icfwest elevat,lio;8 bd";ia3gle br2ding 
area known in Arizona. 



D4,l ,I Hatbiht 
'fie biotii: crtrramunicy in th? Admo m a  is $>f the Lower Sonoran Life Zone, %?piand habitat is 
~kaacteristia: of the f onoran Desert Scmb Biornz, Arrtctrla t;plmd Subdivision, with associated hio~javc. 
Desert Scrub Bivme specie. The riparian habitat, ratsict.4 to the upper portion of AImts Kzsem~ii:. 
and the Biii Williams, Big Sandj. a ~ d  Saaata Maria rivers to the nixti$, is a ~ r r i s ~ i r e  aif the Sonoran 
Riparim Dei.iduttus Forest md Woctdlmds Bictrne and the Sonorm Riparia11 Scrubfmind Biomr-? (see 
Section D21 

Habirat imm&izt.telg. surrotinding thd ~"ilamn nlesrs is a sde zdnr  jungle. Cade  grazing is nia longer 
permitt4 in the upper ponion of A l m n  Resesvoir, dtfrhough trespass cattle are a cozxmxon sight, and hzre 
is stilt very little regeneratic3n of cortnnwoods and upiiiows. The :ofonwood snags which supplq rlzst z:d 
perch sites are daerinrating, md no luge  live trees exist in this are& S k i :  the g r a i n g  ~noraloriuan went 
into effect, some small wiliows anif coaon.tloods are beginning to work their way above the sair c?di.;lar, 
i t  will be many years, hov~ever, until these trees are large enough to supply nestlllg and perching ka'nira~ 
for zagis.  

Due to the shaZIow water in -=he upper (nohern)  poaion of the reservoir, slnall bays harbor various 
species of emergent vegetation md support a iruge population of waterfowl and stlosebirds tirrurrgii ths  
bald eagle breeding season. The reservoir also contains a hsdtfiy population of chmneI cattish, carp, 
tilapia, and largenrou~ bass, the liatler drawing man) fishenxen to the nest area. 

D4.1.2 Reproductive History 
The Almo  breeding area was found& in December 1986. To discuss its origin, we must look at the 
history of the Chino nesting territory. %-hen the Chino 'oreding area was discovered in 1985 the adlilt 
female carried a backpack transmirter. and a CSFWS band on her right tarsus. Assuming an Arizona 
origin, she would be a 1979 nestling from either the Bartiett or Fort McDowell nest sites (see Section 
D4.7). Tfre Chino pair fledged two young in 1985 and failed in 1986, bur raised two foster young from 
the inundatd Horseshoe nest site. In December 1986, the Chino femaie (identified by her transmitter 
and band) and a mate constmcted a nest at the upper end (northern shore) of Alamo Reservoir, 7.5 km 
downstream of her existing nest (K. Hali. p a s .  comm.). The telemetry unit fell 0% prior to c7ar;uary 
1987, but the female retained a dorsal ~ tb i t e  patch in its location. 

111 the interim, a pair of'eaglzs moved inrn the Chino bredcfing area and built a new nest in a zotronnuciJ 
snag just upstrem of the existing nest. Thus, with Chino active, the neu nest at AIarno Reservoir was 
named h e  Alamo b r e d i ~ ~ g  area. Since the: adult males at both territories %ere nor banded, reteral 
hyptjthcces are possibie: 

1 . The Chiao pair mttved to AIarxlir in 1987 am! a ncw pair m r t v d  into Chino. 

L The radio-taggd Chino f ~ m d c  rni~-i.d LO Alnmc and acquired a rarnmci5 male, wfalle 1ri6 Ckinc m212 

remained and rorrr-~ti a neu fern&?. 

3. The 1985 and 1985 Chino ntaBe d i d  and dse fenzdle recruited a ne%% , i~~a l s  at Alamo Reservair in 
1981, while a neu pair muved into Chinil, 



All three events are possible; K O H T Y ~ T ,  Kq-poTfizsis 1 ctr 3 3s more likely, gwen ctnsrent Iirrowledgz of bald 
eagle mate fidelit). Although m d e  bald eagles Rave been hi3u;n to b r e d  ~Vrilfa ~ ~ r o  females in the sa:m 
s=on f5ation B4,23), switching mates [iT;upu&sis 2 )  hiis not been dt>cums~re& ia the liceramre. In 
1986, the Chino pair ".,. ur i l i zd  the r ~ e r v o i r  on all o c c a i ~ n \  that obienatinm were made &ere" 
(Sudar and Morgan 44861, which I e ~ d s  scgme suppon ro the first hpportresis. 

Eagis at Alamit have been w l y  Raters since 198'7, building nests in Sovember and Becembsr, laying 
eggs from 3 3 December fct 13 Januzy ,  and hatching young &om 3 to l17 Fehruxy which tldgzai betv,cen 
3 md 16 May Fable D4.t-l f ,  The Aimit pair did not tiry eggs in 1987, hut, of f2ie fitre eggs iaiJ frcm 
1988-1990, four young hatch& md Fiedged. In 1989, we also cullst& a whole egg (containing a 
12-day-o1d embryo) that did not hatch. Three nests, ail in ccjaonwood snags, have been built on tiae 
upper end of AIamo Resewoir, The a g l a  sat in nest I in 3987, but did not lay eggs. The birds used 
nest 2 from 1988 to l990, even &ough nest 3 was "auilr in December 3989. All three nests are still in 
existence. 

Table 04.1-1. &=tisting chronology i i f  the ,41mo b r d i n g  area, 

Year Incubation Bate Hatching Date Fledging Dale 

1987 - 
1988 31 December 
1989 8 January 
1990 23 J m u q  

- 

3 Februaryi 
17 February* 
17 February* 

- 
3 May* 
5 May* 
I6 May* 

* &dim- k n o w  date. W e r  & k , s  mclude first ob~rvations of incubating adults, or esrimtions based on 35 
day incubation pen& or the agrng of aestlings. 

A notewuda; incident occurred zt the. ALarno nest in 1988. The eaglet fell from the nest on 20 April ai-rd 
could not yet fly or reach a safe perch. We enter& the area on 23 April and found the nestiing on the 
ground with a Eishing Iure lodgd  in its a,ngue. A white-facd ibis, bruught by the adults rts prey, hung 
-from the ctpposite end of t ie  lure. After remcsrring the lure, the eaglet and its meal were rsrtrrned to the 
nest, 

B4-1,3 Mcjrtzfifis 
The AImo breding area appexs to have a serivus problem with adult mortality, In the fi,r;r years of 
its existence, rwo i'emaia and one male have been replac&, In '8987, the Rrst year the aerrltorr, was 
occupid, the adult femde carried a t 7 S W S  band on her right tarsus. Shc wiis replac& bq ran tlnbaraded 
fernde in 1988, which w a  again repiaced by a femde handed 021 her right rarsus in 1989. Rep:accment 
witl.,in an adult pair is difiault to detect, rlrldess the netn, bird is a na -adu l t  or is. &and&. No apparent 
changm in rhe Airno male occurred until 1990, %hen the rinds was rreplxcd by a male banded cin &e 
right tarsus. 



D-SO Eco~escv of N E ~ ~ N G  BALD EAGLES I?; ARIZONA 

The A'iarnt, pair h a  bee11 knowna w s;e& ducks from hunters, pluzkinp BJ-aenn v ~ t  of the res=~c?n?riBir privr 
to &e  dog^ retrieval T k i ~  ib  a serious :on;&m, since steel shot is noe mandatory until the 3990-1981 
s a o n .  Nor osaly is there a possibilit) oP lead poisoning, bur it seems possible that m =angry hunter might 
sisctrjt eagle for stealing a downed ~ u c K ' .  

B3.2 -4 ~ o x ; n  f;tzrugi~~g h a s  and mod Habia4 
The Atmv  eagla are known tci forage from Kna 50-5 on Alma Weservt~ir to Km 56.3 at &e d ~ ~ ~ l f l u e n c ?  
of the Big Smdy md Sara& M a i a  rivers. 5i0st foraging, however) apparently occurs in the upper portion 
of Alamo Resen7iiir (Newbold and Keuhold 1388, hlratler cr al. 1969, Bock arad XlcLuckie 1990). 

Prey items &&$crib& b] Xexbold and Kewbirid (19881, hiffoller ez id. (1:J&9), and Bock and McLuzkie 
B199Q) are praented in Table DS. 1-2, dong with prey items collected at ttre nest during 1986  rough 
1989, See Section 235.1.1 for a detail& analysis nf prey remaim a11Iectd from 1986 rfirublph 1989, 

Table D3.1-2, Prey species observed taken by bald eagles or t.oliec:d from the nest at b e  Almii  
bred ing  a-64, 

Fish 

carp Grebes 
Chafirnel cat.flsh Western grebe 
Bullhead j c a ~ s h )  Eared grebe 

Ccstrontait rabbit 
Biltcktail jackrabbit 
Muskrat 

Tilapia Shorebirds Strip& sfmF3; 
Largemoutk bass Black-bellid plover Hmtoma 
Black b a s  Dowitcher Rock squirrel 
Bluegill t'nidentiiied rodent 
Golden shiner 
Sucker American coot Herptite 
Enidenzifiecf fish Grmt blue heron 

Unidentifid Ardeidae Western dimondback 

White-facd ibis ratllesn&e 
Birds Chuckxalta 

Waferfowl 
Westem s:rctech owl Green-wing& tea! 

Pintail Passerines 
M d i a d  Western msadowlark 
Ruddy Duck Unidenf ifid passerine 
An= sp. 
Unidentitied Anatidae 
tinidentifi& w a i e ~ a w l  



Kieptopaarasitis~~~ is cnmmodj obsewd a~nong bald eagles in Arkana and other populations, Aw Almo 
adult wa, observd attempting to ssed a mddy duck fii.ona a peregrine hicon in 1988 (see 
Section D4.f .6). In 1989 one of the adults successfu't8llt. p i r ~ t d  a green-wing& xed from a peregrine 
falcon (Mofler et d. 1989). 

D4.1.5 Human Impacts 
Humm diswrbance is a serious problem at the Alamo nest site, Fishernlen, hianters, shooters, Duaters, 
and off-road vehiclcc pass immdiaxeiy beiou the nest Qdepexading on reservoir levels) for their 
recreational activities Militxy airkra3 on low lzvel flight training, ss we11 as suhsequenr; sonic booms, 
z e  &so a daily occurrence V e i s s  19887. tyeiss m d  Brkqhex 1987, Sewbold and Newbold t988, %f,lolier 
PT d. 1989, and Bock and Mcluckie 3 9901, 

Waterfi3u.l hunting in the i m d i a t e  nest vicinity may pose a serious threat to this breding xea* The 
A f m o  pair lay heir eggs in December each year. ?'he period just prior to and during incubation is a 
~ r i t i c d  time iis fax as nest success is concernd, During this period, &e bird& may abandon their nest, 
or simply not lay eggs, if they are disturb&, The Airno e3gig.s have also ifeveiopd &z behavior 0's' 

stcding iucki frlim hunters, ti;king the duck off the surt"a.ce before the dog is ;isle to retrieve ir, and, as 
mention& above, the possibilities of lead poisoning or shooting art: irminent. 

Fishermen also fhrearen the success of &is breding area. Adlrlts were flushed repeated15 off the  nest 
by boats approaching too close to the nesr tree. AnoEher martzr of environment& importance is ware  
monofilment (see above). Monofilament is present in rn abundance an Alan10 Resewair. Each 
atrunwood snag, including the nest trees, have a preponderance of monofilment, hooks, and Iures in 
&em. Monofilament can kill adult bald eagles and other wildlife species (see Section G3.3). Eagle& 
have also d i d  from becoming entangld in rnonoiiiament at the nest (Section D4.22.3). 

Weiss (1987) stated, "I feel that humm disturbmcs is the main problerrl with this nest site ..." mind 
"... the best solution for eagle management is to restrict the i m d i a r e  access to the area and to stop the 
military jet traffic." Weiss and Brashear (3987) dso  stress& &is point. "I feel the site was unsuccessful 
due to an overabundance of recreation& users and the many aerial intrusions." Newbold and Newboid 
(19881, Moiler et ai. (19891, and Bock and McLuckie 11W90) voiced simiiar opinions baqed on their 
ottsewations. See U.S. Fish a d  Wildlife Service (1989) and (1930) for detailed acccrunts of dismrbance 
at Afmn in 1988 and 1989. 

D4.1.6 Wildfife Interactions 
In 1988, 230 interacrions were record& at the Alamil nest site, and several ;%re n o t e w o ~ y .  Due to tfie 
cfose proximity of the Ive's W a h  breding area f b  km hg air), intrrispecific interacriom are c o r n o n ,  
fn one instmce, the two males jock& tdctns in Bight, and on masher oxasion a:tually p i u m e t d  from 
a perch into AJarno Keaenoir, frill locked bogerf-ier ah &ey hit the a1a:er. Xn an interspecific interaction, 
the Alan20 adults dove on a coyote eight times" strikrng it P ~ i c e ,  and driving it from the nest z e d  
(Neaboid an:! P;ev+lb~?%d 9955), 

Ban 2.3 April 1988, as we approach& zhe nest to rzsLirn a tallen eagle:, a peregrine %icon B u s h 4  if tflock 
s f  mddy du;ks out or' a bay near nesr 2 ,  Rae falcon srruck a d u ~ k ,  -then circled and caught ia in mid-air 
md flew to the west. gfie adult male bald eagle dove at the falcon which dropped its pre? md perch& 
in a nearby willow. The Falcon remaind O R  its perch ss B e  proce&cd to i%e nest. Oakass observations 
of peregrines hw.e been made in &is g.i:inity, and it is psssihle that m eyrie exis& in the area, 



Qbser%y& inti-saztions in 1089 rotalid 89, ahitpnt half of which i n v ~ ~ l ~ w i  the Ive"s %'ash and other bald 
mglw (Molfer i.6 al, 19891. In 1990, Bock md Mcluckie estirnatd 1116 inrrzpe:ific interacrir2n.s 
between %.he ffje9s %ash and Aialncs eagles, which wwred within 1 h~ of eazh other. hlmj of these 
isttera~%,"cittxzc, sinlpXy involvd perching at territory koundxles arad vocalizing, In addi r i~n ,  
117 interspecific interaczlons were rect?rdi=d in 1990. On one oxasion, the adult ~ c k e d  t d i 3 ~  with ars 
osprey and actually iitrced the intmder into the rsemois,  n~aking several sloops an  the faoating bird, 
A bttbcat climb& the nest tree on 31 h1za3ti 1990, although it retreat& upon reaciil~ng the nest (Bock zad 
McLuckZe Z 9901, Xnreratzions with peregrine f;i;lc~~tc were zgain o h s e n d  iin 1989 (see Section D4.1.4) 
m d  1998. 

Z)Je-f.7 Wildfife Sightiags 
?.ate Atmu breding area ssuppom a varietj of wildlife specie&- drse to t h ~  combin2tion uf desert, 
rlp~zfian, and resemoir hab ias .  Ohsemations of pzrricular interest, due to ~ e i r  isolatiurr, or the species 
invulvd, are present& here. 

Americrur white pelicms are common winter visitors to ALmo Rzsewoir. in 1990, adult and Ilnnlature 
brown pelicans were alscs present {Bock and McX-uckie 19901, Two great blue heron roulserizh are 
lucztsd in the A I m o  area, one on the upper end of Almo Resewoir, south of Brown's Grossing, and 
one upstream of the SanQ Maria River confluence on the Rig Sandy River. Double-crest& cchtrrnnrarlzs 
dscr nest in these rookeries. Other species :sf inrerest include merlins, black-shoulder4 kites, black- 
crowned night herons, loons, horned grebes* r d - b r e a t d  mergansers, hood& mergmsers, norihern 
shrikes, and American avoceG (Newbold and Newbold 1988, MoIfe: et al. 1989, Bock and McLuckie 
1990). As discuss& in Section D4.1.6, peregrine fdcom are repuiarly sighted on Almo  Resenfoir. 

B4.1.8 Management Reommendabions 

1. A cfosure should be enacted for the upper pottion of A I m o  Resenioir, which would include the 
A f m o  and Ive's Wash nest sites, from 1 December &rough 30 June. Closure boundaries shouid 
include a minimum 200-m buffer on the sou&em border, from the nest site into A l m o  Resemoir, 
and be marked with floating buoys. Tfie nortfiern boundary should be closed south of Brown's 
Grossing, and the road into Woody's Cove closed on the eastern border. Ail borders should be 
c l w l y  posted, Tnis closure is of crucid importance to the existence of the AIamo and fve's W a n  
nest sites (see Sections D4.1.5 and D4.15.5). 

2. Since a rnoratorjum on g rz ing  &ready exists for the upper portion of A l m o  Resenioir, ail trespass 
caEle should be remctvd i m d i a f e l y  and kept out of the riparian areas, This would give yotang 
willows mJ ct>tion.cr;uods a charice tir prow above the saf: cedar jungle, The pIanting or" cottonwoo;? 
poles may &so hc necasary to provide k m r e  nest trees and pzr~hes,  since no Iarge l i t  e trees evish 
in the zrea md tile snags are falling a p m  (see Secliom D4.1.3j. In addititrw, a program d s s a : e  c d a r  
erdization may be necessary. 

3, Rc~,rer\~uir Ieveis necessary 10 sustain the three bdd eagie breeding areas (.4ia~rat:, Chirno, and It.e3i 
Wash) a s o c i a t d  nnith Alarni?: R a e n o i r  should be esrab!ish~d, 



Date Disiuvercxf: I December 1986 
Drainage: Bill kriflims River i AIamo Lake [Xesehvoir) 
Eievation (MSL): 1080 ft 
Cotmty: La Prtz 
Latibde-Longitude Ten Minute Block: 341-1 133 
Lmd Management: BJ'S. Burau  of Land MmagernenB. Kingman District 

U. 5 ,  A m )  Corps sf En,' olneers 
Arizona G m e  sad Fish Depmmenb 

Distmce From Phoenix: Air - ISS.0 knl i t ' a f iwaa 
Dismce To Kearsr  B r d i n g  Arm Upstream: Chino - 8.0 Km 

Air - 7-5  k3-n 
Distance To Narmt  B r d i n g  A r a  Downstream: he's Wash - 0.2 Km 

Air - 1.0 km 
Distmce From Big SmJy i SanQ Maria River Confluence: 2.8 Km 
Distance From Colorado River Confiuence: 52.2 Km 
Distance From AIarno D m :  9.0 Km 

Air - 7 2  km 
Home Range: U h o w n ,  Known to utilize Km 50,5 on Almo Resen~ois to Krn 56.3 at rhe conf2ueilc.e 

of b e  Big Smdy and SmQ Maria rivers. 

Quadrrtngles: Afiillery Peak - IS Minute 
A l m o  D m  - 15 Minute 

Nest S i t s  
No, 
P 

1 Cottonwood 
2 Cottonwood 
3 Cottonwmd 

Utilized Status 

Snag 1987 Existing - Built December 1986. 
Snag 1988-1990 Existing - Builr November 1987. 
Snag Existing - Built December 1989. 

Young Comments 

0 C. 43 Adult female banded on right tarsus- 
possibly 1986 Chino pair. 

I +  H 1 ? ; e ~  adult female (not banded). Young 
fell &om nest 20 April. returned ~nes:lisa$ 
23 April, and rerracived fishing lure from 
its tongue. 



F ~ & E &  Comments 

1989 Succcqshll 2 +  1 1 Seu kmade-bmdd on righ: tarsus: one 
egg zcilbected. 

I990 S U C C ~ S ~ L I I  26- - 5 8 %  m d z  bmded on right xr:rsus. 1 
& 

7 

Tot& 
Y w s  
Mean 



"Ti-ie Ash i?re&ciing area i s  lo:aaeJ 132 km sass- of Phoenix. in the mouarrainons ixuntry along Ask C~.ezk. 
a tributary rjf tiic Salt River. Ash Creek i s  a fr-i.ee-f2owinf inaermitcernt sHTz3m which nezaaini dry m<j;:i;~ 

cl' rh; year. f l ie  srarrorrmding area is h i s i y  cpen and rolling. inlsrsecs-ed by i.iighu.zy 60, airllaugka &e 



l a ~ d  tn thz noflh falls $ree:alj into hi. Sair Kirer Car~aon. As3 Greek enrzrh the Salt Riik.7 just dbr~ik:: 

(iieasiin Flat. At 5640 A, Asia i s  t41e highsit eIz\zitioc bald edgir hreding area i ~ n  Ark~ma.  

D3,2,1 Xiaftitat 
T h e  biotic c i t r n ~ ~ u n i l ~  In tiit? A& area is of at: t-pper Si?aarir,m Life L ~ n e ,  Xae annun%:tinuu> CIIUE::T) I< 

cfiariraiteristic of the Great Bzisiaa Coaiifer ZTo~ldland Bioms (tee Scctinrn D2j, with lax ge pondernsa pin=> 
in rhe hogoms and rock) slopes contai~ing giasse., agabe. C~CPJS, Iiv? OZLS, and lunipcr4, Timbcr a:rJ 
5rewood curring has created grassy zl6arings In the uplands, 4~1% C I B Z ~  remain:, drb mi se af 131e l=a r  
apld ir dei01d of ripzim ~'r'lgcfldtii~n, L ; I . ~ &  pines growing 8;y to thc narrob 402k3 iirearrrl?ed 3 2 ~  gzws3j 
clearings a d  Ijve oaks create goid habitat ftlr &irke%s, ~hhi;ia have h e n  r~inrrodracd bh A G k ,  A c ~ : T ~  
t%uirdpeiki.r.s arc rilw conznton, 

'1)4,2,2 Reprnduetiae History 
The t ~ o  Ash nests were reported in 1982 (3, Ja:kson, p a s .  zitmm, 1, akhcwgh the breeding srza wa> not 
tound by agenzq personnel until 4 3faq 1984. Data on the Ash pair i b  iirnittii, since xhe nest U;E t:nl? 
,tai-t.t: for IXO years ( 1984-I3851 at kr:~tvn nest Iuzations. Et erl then, :Ma collection rrpas l imlkl  to 
s;atser& sprtradlz nest checks in 3485 inr isol l  L985hi, The Ash nests are usuaiiq cuxcred ~ i r h  tn,j3:, 
during annual ORA flights in edriy Fehruarq: houever. eaglecs 3-3 weeks old were ii-i IIrt: nest rJn 3 April 
1985 Drlszoil 1985b3, Backdating results in aa egg laying period of 30 January to 6 Fe'nr.rar.5. wi;b 
hatching from ti- 13 %{arch. Fledgi~ig stccurrd around 4 June in 1984 iGrubb 19843, and from 3-1 1 J m z  
in 1985 (Driscoll 13851.1) irablc DJ.2-1;. Of four 2ggs laid in nest 2. in the two kniltvn a c t h e  jears, h e  
Ash eagles fl&gd one young in 1984 (Grubb 1984)- and two in 1985 @riscofl 1985h). The two kraown 
nests, in live ponderosa pine trees, are srili Ira existence. 

Table D4.2-1. Sesting :hronology of the Ash breding  area. 
-- - -- -- ---- 

Year Incubation Dare Hatching Date Fi&gir:g Date 

4 June 
$1, a r 3 ~ n e "  

" hdrcaks k n o w ~  &&a Other &tea m ~ l u d e  $last obsemations iaf mcuhaimg :kiiu8~s, cr estarrwimiia bzrsld on 33 
day mcubation perlcid rib the agmz of nestlnrngi 

The Ash b r d i n g  a-22 h a  remain& ~uns;,upled ah km6?ra"r nest loiae;,ms ~ i n x  6956: h ~ n e v e r ,  2 L : t s  

ht~t.e been c i h s e n d  a% ihc H i g h ~ a y  "l";mks, 2.5 km to the east, in 1086 and 198" if-frrgk~es, per?. ;urn% s ,  
*TIldse i38b~r?rvafi~x~h, ~ u p p ; ? r t ~ d  bb? H ~ z  siglitllig of. t % c ~  jus-eniie blrid 133,"12~ p3rcks;eJ near aaesi" 2 in late >fz) 



1986 m u g h s -  pers. =me,, stre>wgly suggat &e breding area continus tto be active at a new nest 
locdtion. 

M,23 Mortufitie 
No :acidera& of mortcrliQ have tdw~ r e w r d d  gt the Ash b r d i n g  arm: Paowever, &is is likely due to &r: 
limited amouat of datit on the site. 

f)4,2,4 ~ o w f f  Foraging A r w  and Fwd Spabits 
Viaudiy nt~rhing is knrtwn a b u t  the forging behavior sf the Ash pair, DriswlI (1985b) ohservd carp 
md suckers brought 'to the n a t  as prey when the creek w a  dry, C q  could exist in stock t;tnks @ends) 
n w  the Ash nmt, ar in Seneca Lake (a pond) qprcrxhately 5 mi nartfa of the nest, aX&ttugh no data are 
b o w n  tr, us on the fish iAabiting these waters. Suckers, however, would most fikefy be found in the 
Sdt River, or lower Ash Creek n a  the river. Thus, it s e e m  likely that tfie mgles travel to the Salt 
fiver for a: la$$ bwrne of their foraging acrivitim. Briswll (13&5bf also n s r s  eeyuenr flightf; md 
maring over c I a i n g s ,  which likely contain rabbits and srnail m m m d s .  Prey items described by 
Drismll (1985b) are presented in Table I%-2-2, dong with prey remains collected at tfie nest In 2384 
(Gmbb 1984). 

Table W . 2 - 2 .  Prey s p x i a  observed taken by bdd mgfa or collect& from h e  nest at the ,4sh 
b r d i n g  area. 

Birds Marnmab Herptifw 

Turkey Lagomuvh 
Mourning dove Rock squirrel 

Unidentified 
rodem 

None found 

It is hterating &at the two Smclwn Ash nests are 11.0 km (by air) &om rhs S d t  River at Mule Hoof 
B e ~ d  fb 191) and 11.5 km (by air) from the Saft River at Black Rock Rapid (Km 1 5 G j u s t  below 
C l w o n  Flat). r"nis may swm a considerable distmce; however, Arizona bald eagtgfa have been h o w n  
to gavel 22 K h  up tributaris to forage fsee Ss t ion  D4.12), Thus, the Ash pair c m  easily access either 
swtion of the river, and Iikety avoid the Cibxue and Canyon, pairs which .finest in between, The Muie 
Mwf b r d i n g  zrm is also neaby Wrn 191 on the Salt River), although the cunent status of this  site 
remaim a mystery (see S ~ t i n n  D4.39). 

D4 -2.5 f-fuman lmpacg 
The close grc~ximity of Timber Camp pr&?vidr=s strong possibilitis for hum= intrusion in the nest vici3ii>, 
md a jeep rail  fmds from tfie camp to Ash Creek, just abovc Ehe nest area. Gun shots apld jet traffic 
were r e p f i d  hy Drisml"P$19855), 



$fie =a sum,anding the Ash territorj- is popular fix= huntingp sad al&ough no knebwn ~l l~fidi l ies  have 
occrrn& at the Ash nest, m adult /A&fa.I07) v;zs found dwd n a  H a s  Caryon ir: April 1989 isze Sec-,ion 
C3.7)- It is pssihle &;it: indiscriminate shwtkag may pose a &fareat to the Ash eaglcs~ 

E)4,2,6 Vc'ifsIIife Intt?raction% 
The onfy known innractium rrf the Ash mgla witfa otjrier wildlife were aggr6~i;ve chases after ;r?maB 

ravewh r e ~ j s w f  by Driswli (1985b). 

W.2,7 \Tiidlife Sightingq 
The Ash br&ing arm suppc)pt,$ a .;aria? of wildlife due to the vegebtion form md plm~lt species 
wnposirion, Merrim's turkeys: can be h m d  gobbling on spriaag rnomings, and acorn woodpeckers art: 
ahunbitnt. Golden m g l ~  are common in rfie %a, and DrismI1 observd anlountain lion tracks along the 
c r ~ k .  

1 .  The Ash a g l a  have nor occupid the two known nests in rment years, al-Ithougfi if the birds dn 
return, the r o d  leading ftorn Timber Camp ro Ash Creek should be blocked, ,4 locked gate 
cunentfy exists on a west fork of the jeep &ail which crosses Ash Creek. Moving this gate to a 
p i n t  prior to the fork would continue to stop vehicle traEc, md possihfy r d u c e  the risk of hikers 
walking under the nest (Drismlf 1985b). 

2. Adult eagles have been sight& at the Highway Tanfrs e a t  of Highway 60, and fnest: may be the Ash 
birds. One of the agles could be captured and radio-&gg& in order to locate their new nesting 
location. Also, the foraging behavior of the Ash eagls could he d e l e m i n d  in this manner, 
Foraging data on the Ash pair wuld be beneficial in Lhe future mmtnagement of the forest surrounding 
the nest, mind of the Gfmc-n Fiat md Mule Woof Bend arm of the Salt River. 



Date Discovv'erd: 2 Ma? 1984. First Reports IYI12. 
Drainage: Ash Creek <Free-fIn~wing - Infrr~t1ilfeplE4 
Eievacir~n f M S t ) ,  fiW ft 
County: Gifa 
La~rtitude-Longitude Ten 3iinute Block: 333-1 I03 
Land Managernem: U.S, Forest %en.icc, Tvnto PiatinnaS Forest, 

Globe Ranger District 
Distance From Phoenix: Air - 142.5 km East 
Distance To Nezrlrebt Breding Area Cpseream: Male FTclctf 

Air - 1 1 3  k~gn 
Discan-nce To Kearest Breftiling Area Dowmtream: Gibecue 

Air - 1 4 3  km 
Distance From SAt River ConfTuence: 18,O Knr 

Air - 13.0 h 
Home R a ~ g c :  t;nfcm>w (Most likely rravei ro Salt River or lower 

Ash Creek - suckers brought to nest in 13851 
Quadrmgles: Chrysotile 7.5 Minute 

N s t  Si t s  
No. - Iltilized Status 

1 Pondervsa Live Unknown Existing - Found 2 May 1984. 
2 Ponderosa Live f 984-1385 Existing - Found 2 &lay 1984. 

Productivitx 
Year Stams "t'oune Comments 

Bccrrpid ? tj '5 Adults and nest report&. 
Occupied ? ? ? 
Successith 2 +  I 1 One egg collccrd. 
Successiirl 24- 2 2 
cnrzccupi&* Two young n2ar nest 2 in 3fay. 
Unoccupied" 
IJnoicupid" 
Unoccupid 
Cnoccupitd 

Total 
Years 
Mean 

" Adulh stghted at Hjgi-rwa) TmLs bE;ist of Hrghwaj 4,631 ~ 9 a  148b, 19P:, and 69KS. 
Two j u ~ e u i l a  sighted n e a  nest 2 m Xis! 1986. 



The Bartlett ttreding arm ts located 51 km nor t l~aat  of Phr~enix. dcmg tk t i.gulakd \'erdc K r i  6r h ~ l i ~  
BanIe~  B,m, The surtounding area is characteri~ti$i h l  steep dopes mind promonwry cliffs, alrhough lPie 
Iaad opms up drs%nstrem near Keedle Roik, Due to high levels of recredtion pres,iura, a clos,lse ~5 a$ 
esac td  zt ate Bmiett hreding area on 9 July 1979. Tunto K8tbrad Foreit Order 12-29, closed the area 
to vehicles y a r  round, dnb prcrhibitd dtif enttj ti.01~ 1 No~ttmher xe 30 June, The clostlre  dare^ were 
revised iirm 1987, pn3hibitlng dl emtH?; from Z Decerasber to 368 June each year, 

Plate D18. B~rrlet-t itl~ff west $1) with adult p-si;hi=d on tap, Juue 1"38* %.: nest has been p1ese"ne since ae Ieasl 
the 194Us, md was nearly 5 m ~ l l  m 8990 bphijru A) D. DnscoTIj, 



M,3,1 Xabiae 
The biotic a3rnmunity ;in the BmieE area is s f  Lower Sonemran Life Zone, LJplaad hahirae is 
chxactcristic of rhe Sonorm D~e;_cert Scmb Biome, Arkcsna Cplmd Snrbdivbsii~n, with species represenring 
h e  Paft~verde-Cacti-Mix& Scrub Series, R e  riparian habitat is a ~nixrure of ~hf: SOIIOZW Riparian 
Deciduous Fora t  md Woodlands Biome, the Sonoran R i p x i a ~  ScnrblzlS Biornc, and the tiorlorm 
Interior Strands Biome (see Section D21, 

The upper poeisn s f  Bartie% R ~ e r v a i r  contaiai some large promontor) ciiffs: however, most of the 
raervoir is devoid of bdd  eagle perching habitat, with steep desert slopes to the e a t  and more crpen 
wuntry to the wwt. A srngle line of cctttonwoods grows in h e  msyuite bosque imediazei j  b e l w  
B & l e ~  D m ,  alrhorrgh trees are scarce from the n s t  vicinity to K&Ie Rock. Afnng this reach, the river 
s u p p o a  some emergent vegetation dong sc;lkti;r& zutba& md lager cliffs. 

D43 -2 Reprodueti ve His tory 
EagIcq at hi: Bartles breeding xtta have been very dependable nesters, having Iaid eggs in each of the 
24 years data has been collected, Tite BartieE eagles have Laid eggs from 5 January to 16 Febrdary, 
excluding a second clutch laid on 13 Mx:h in 1990. Hatching ranges from 17 Febnrary to 16 hftaarch, 
with young t ldging from 3 May to 5 June (Table 04.3-4). 

The BMleR breeding area was first h e w n  to be occupied in the 1940s Phillips eE al. 19&), b3x 
productivity data were not record& until L9H. The BmleE eaglc~ have built a (1) cliff nest, (2) a 
pinnacle nest. and (3) a tree nest on the regulatd river reach below Bartlett d m .  Kes6 f. was buift 
during or prior to the 1 9 a s  (Phiilips er al. 1964), and was used by the eagles reg~larly until 1982 
(Rubink and Podborny 1976, Waywood md Ohmart 1983). The nest, used again from 1984-1955 
(Aitkenhead and Aitkehead 1984, Senger and Senger 1985) and also in 1990, is 4.8 m (15.8 ft) deep 
(measurd in 1990). Nest 2 wa built in 1953, h e n  blown clown in a storm and was rebuilt later in the 
19ms (Rubink and Pdhxrmy 1976). Nest 2 was used in 1983 (Gmbb, pers. c o r n . )  as welf as 1986- 
1990, Kest 3 was found in 1973 @ubi& and Podborny 19761, hut not used until 1977 mildehrandt 
1981), altt.lough tfie nest may have h ~ n  utilized prior to its discoveq. K s t  3 feli in 1978, when the 
supporting branch broke (Sell 1982). An mificid nest was constructed in the same tree by Terpl Grubb, 
USFS, in October 1978 (Gruhb, pers. comm. 1 .  The eagles used the mificial nest in 1980, f ldging one 
young (Sell 19821. In 1985, the suppolzing limb brrsfre and the nesr fell again. Nests f md 2 are stiil 
in existence, 

Altfiough early records are limit& to sporadic nest visits. they at ttieast provide an outiine of breding ares 
occupmcy. BartleE was occupied in the 1930s (Phillips el af. 19@), and again in 19"; Rubink and 
Podborny 1976). Two young hatched in 19@, but one died in the nest after the shooting of one adult 
and possible abmundomenr by tfiz ocher. The second mgfet wrts recovered by Chuck Binder, a iocaB 
fdconer. but it also d i d  at a later date. ?he nest was not check& in 1965, 1968, or 1959; hubvever, one 
e2glet ?tl&gd in f 96%. md eggs were Laid in 19667, hut the nest vras not check& for young Wuilink 2nd 
Podbarnu 1976). Since 1970, d u l &  at Ifie Bafllttn bred-ding area have laid at feast 46 eggs9 hiling seven 
years and fldging 29 young in the odner I4 y e a s  (Ruhi* anid Podborny 1976, Hildebrandt 2981, Sell 
1982, O h m a  and Ssll 1980, Haywood and Ohmm 1981, Haywood and Ohmart: 1982, Gmbh 19862, 
md Section C21. 

Tne carrent Bafile8 male first occupid aSie fsreding area, i~ 1988, a 3 ailear-adulc. We captured the male 
on 28 M a c h  1888, for bmding md telemetry purposesm md found he carried a LSFWS band 
(629-145591 on his right tarsus. The eagle had been isaaded 3ss a nestPrng in 1984 a t the  Blue Yomt 
breding area (Gmbb 1985). 



Inncubation Date Watching Dada9 

5 3wuary 
G f anuuy 
20 f m u a q  
IS January 

< 2 F e b m q  
24 Jmuq 

18-20 January 
< 5 February 
14 March** 

c 21 M a c h  
- 

2 hfb;~;~rch* 
16 M ~ c h  
2 March 
3 Mgch 

17 Febmaq 

- 
24 Febmay 
22 February 

- 
27, 29 F e b m q *  
22, 24 February* 

3 1 k n i "  

25 %fayx 
5 June* 
14 h k y *  
7 h4ays 
- 

--" 
27 May* 
4 May 
- 

13, 15 Mayh 
10, 11 May* 

* Indicates h o w  date. Other dates include first ohsmations of incubatkg adults, or estimations based on 35 
day incuktion perid or tbe agkg nf nestlkgs. 

** India&$ =and clutch iaid on know3 &-ate. 
< hdicltw "prior to" 
> ZRdicates "fakr than' 

Xa 1990, the Bartfea eagles laid at least one egg in nest 2 prior to 5 February. The nesting azempt hiled 
on I2 February md the adults i m d i a t e l y  began sehrbishing nest 1. Osr 14 March. the pair laid a 
second clutch of at least two eggs in inst I .  The saond  nesting anempa subsequently failed on 22 M a x h  
{Mime and Zipton f 998). This represents the third document& iincidence of douhie-clutchi3g itr Arizona 
bald agles. 

When the two 1989 Bafiietr juveniles f l&gd5  the> went 10 &z ground ~ h e r c  a e  picked .tiem up I'pBr 

handing md radio-agging One eaglet had tlowsa into a t d d y h e a  choila C~CDJS;  we spent 10 nninuacs 
plaliirag chrtlla spine5 out of the bird"& face. feet., and body. In the process. we 2oIlected a ti& f r i m  
underside o f  the bird's wing, Pasairoiogrs% 3, Phifl~ps identifid the t l ik s 4r,aa,7 ;ro13Ieri, the first reci'rd 
of the specis  iin Arizona and the first tick i io~umentd  con a bdd eagle, 

D4,3,3 %%@rblitia 
mere have been seven doctarnentd "juvenile Odd eagle dea&s at the Bastlea breding area. 0: ehesa, twir 

young died in &e c ~ t ,  TWO fell &om h e  nest, two died afes fldgirrg, an14 one d i d  IE caplivlty, This 
n-tamber repraenrs a minimum mrsfidity figure, since it is difficult t i 3  keep trdck n3f post-fiedgipng 
jrmvenilezq, and most data collectiaan (bj &e ABEKWP, i e a e s  when the eaglets lea%e tlac nese. As 



mention&, one young died iin the nest and thte other in captivity in 1964, after one aduir was shot and 
the orher ahmtfond the n a t  muhi& and Podbomy 1976). In 1978, one eaglet fell kiam the nest md 
the o&er died after f ldging and was eaten hy a m J im prda t t~ r  (Xildebraradt 1083). Awclher 
juvenile d i d  of unknown c w s s  atier fldging in 1981 maywaiid and Oi-lmxt 19823, mil an eagle1 fd l  
from rfie nest in 1985 fSenger and Sengen: 1Y85a, In 1989, one eaglzr d i d  in the nest at I I weeks (55 age, 
one day before i s  N o  siblings fltxlgd- PsssibIe fdit~trfrs contributing to nestling monalaty (m11L2nofiiam~nr 
line, n s t  p a r a i r e ,  md hear stress] alre detaifzni k Section CJ, 

The Barzfes b r d i n g  arm h a  experiencd high rates of adult mortaiity, Three mdes and m aadulx of 
u b o w n  sex have been replacd at the B&'ieE t e r r i t o ~ ,  A Bmlea aduft was sirctt in 19@ mc! replaced 
in 1965 @ubi& a d  Podhmy 1976). tht. rnde was replacd iin 1978 by a near-adult Witdebrandt 19811, 
the mde wrts shot In September 1986, replac& in 1987, and replaced again in 8988 hy a nex-adult. f t  
is impomat to note that these data represent a minimurn m o d i t y  f i~wre because it is difficult to 
determine if an aduft has been replacwf, unless the new aduft is a near-adult or subadult eagle, or has 
been band&. Afso, actudly witnessing a mortdity or finding a carcass Oxfore other prsdators) in tile 
v a t  expanse of tfre deserl is rare. In addition, breding pairs werz nor che2ked each ye;" for replacenenr 
of individuds until f 987. 

The large mount  of rgreationd shooting (including handgcrns, shotens ,  rifles. and automatic weapons) 
in Arizona puts bald eagles at a disadvantage, since h e y  are conspicuous and their size makes &ern an 
a q y  target. Al&ough aduffs are usually w q  of humm, young eagles just out of the nest can be very 
naive to the ways of mm. Hifdebrandt 11981) witness& pmple shooting at fiedgling eagles at Barzler;, 
and &ere are numerous reports of pnf i re  near the Bartleff nest mildebrmdt and Ohmart 1978, Grubb 
er d. 1983, Senger and Senger 1985, Fettig and Bock 1988, A d m s  and Linskens 1989). As noted 
above, &ere are two known cases of adult eagles being shot at Bafiletr, 

D43.4 Knowtn braging Arm9 and Food Habits 
The BartleE breeding area is unique in that water temperatures in the regular& Verde River remain 
suibble for sucker spawning over a prolong& period during the h d d  eagle nesting season. Two riffles 
ideal for sucker spawning occur below the nest cliff, at h 34.5 and 34.0, and were usid extensively 
for foraging in 1988 and 1989 f s w  SSecon B4.f). The m d e  was noted to discard uneaten day-old fish 
from the nest, and replace them with fresh suckers, With most foraging below the nest cliff, life for t l ~ e  
B a l e %  eaglm s s m e d  fairly e a y ;  however, as shown by radio telemetry during the 1988 m d  1989 
nesting seasons, the aduft m d e  routinely ventilreif down to rhe Ke&le Rock area, and up to Barliett 
Reservoir where he often foragd during late spring. The Bastlett adult male was telemeter& by 
BioSystem on 28 M a c h  f 988 and providd detail& infomation on foraging and rnovernents during he- 
1988 and 1989 nesting seaens.  The home range o f & e  Bmlett: pair extends from &n 25.0 or1 the Verde 
River, to Km 53.0 on B m l e s  Raemoir, totaling 28 b. 

Prior tn the male's capare and radio-tagging in 1988, titraging informati018 was limited to areas obsensd 
by ABEhWP md other research persomcb watching the nest, resulting in a bias toward th2 rit er seaiiln 
belilw the nest, This same bias alsta resulted in small hcirne rmges, restrict4 in river sections and area5 
visible from aa r  obscrvatian points (Ffildebrandt md Ohmxi 1978, Hildehraradt 1981, Haylvosd and 
Ohmm 1981, Haq.wood and Ohmart 1982, Raywood and Ohmart, 1983, Gmbb el ul, 3983, Gru'nh 1984, 
Gmbb 1986a). However, the " b a t  estimate" of home rmge, h a d  OD obbened nigh& of adults by 
Sell (3982) is cfose to the actud home range record& with relemerry dara during 1988-1989 
(see Section B4.1)- 

Prey i t e m  di;s;rib& bbs, R u b i d  and Podk~rkry (19761, HildebraPnde i 89811, Hayx\uod and 931-nma1-t (1983;. 
and Gsubb g1486a1, are present4 in Tzbi7le D4.3-2, h s b g  wi& items dz%i \e~td  to the nest d ~ i ~ i n g  



1988 a d  1989 and ideatifid by EioSystenls, See S~a ians  B4,1 mi% B5.1.2 for dctaiId mAtsis of prey 
specie urilizd by &e Bartlett t:gla. In addhiost, the mgIs,s were t~bserved ;itlempel~g to ~3pmri: 
w m o n  mergmssrs and cimarnon fa1 {Aitkedeai?, a~nd Aiekcnhedd 1984, Senger m d  Senger 1985). 

Table D4,3-2. Prey species obsewd taken ba bald eagles txsr collec:ed fr'ssm the nest af &d Bxtle:t 
hreding am. 

C=P 
Cfamel catfish 
Fla&ad catfish 
Bul thead f cattjsh) 
Largemoulh b a s  
Smdlmou& b s s  
Black bass 
Bluegitf 
Green sunfish 
Black crappie 
Desert sucker 
Sonota sucker 
Urtidentified fish 

Uaidenti fi& ~ r 8 t e d i 1 ~  ;ti: 
American atot 
G r a r  blue frerora 
Gila woodpecker 
Mourning dove 
Uiaidentifid bird 

Conontail rabbit 
Blacktail jackrabbit 
N&>toma 
Knck squirrel 
Ground sytlirrel 
Unidentified rodent 
UnidentiEd marnrrlal 

Ilerptifa 

Spiny softshell mrtle 
Unidentifid snake 

Neptoparaitism is c o m o d y  o h s e n d  among bdd eagles in Arizona, and elsewhere. The Banien adults 
u7ere observed s t d i n g  prey from great blue herons md ospreys (Fettig and Bock 1988; Secriun B3. I j. 

In an interesting ohsewation, one of the 1989 fledglings capturd an appaently live f sh on 8 June, by 
hopping off a h3ulder into a shaIfow pool. Botfi 1988 juvenils made sever$ atrernpe to capfinre live 
fish, and each found and fed on czriitm fish. 

1)4,3.5 Human Impacts 
Nurnm disturbmce is a serious problem at rhe Bml.jtt breeding area. Fishermen, shooters, c m p e r s ,  and 
off-road vebicls eater tfie closure area md disrurb tfic eagles during each breeding seastson (f-laywood 2nd 
Ohmart 1981. Aitkedmd ;mid AitkeAead 1984, Senger md Senger 1985, Feaig m b  Bock 1988, Xdams 
and Idinskens 1989, Kime and Ugron 1998). Shmring is a prriklem of special conccrn, since m u  uf 
BmleR's male eagles have been shot arl &e rate of d u l t  Qrnclver is rehtiiel) high (see Seaion C3.7 i. 
Fur&er daai2s un humrn disturbance at the Bahtlei breeding are3 during 1388-L"f9 are prlavidzd in 
Ssctiians B4. H md CiS.7, 

According to most scporis, zrespasers confrontd iira the closure area said the! dlrf not see a :lmure sign, 
while orhers read the sigats md enter& aat5way. A lack of proper road blozks near Kecdle Rock ailians 
accas to the nest arcs tram the soutilem buundxy, Alsts, river rrafifc entering konz the norLhcrm 
ahttundaq ~ e q u e n t l p  stopped for prolong4 periods near the nest cliff, which in some caszs notic5iib:y 
alter& the eagles behtavlor {&itkenhead md Aitkenhead 1984, Senger and Szngsr 1985, Fmig dnd H G ; ~  
1988, Adams md Linskrens 1989, K~raae ;and Cgtoa 1990) 



Disturbance probilhf) c m s d  the pair to fat1 in 1990. Two clutches of eggs were laid tiran: yeas. During 
zm O M  flight on 5 February, YSFWS, Reclanafion, md AGF birilogists ubse.rt.4 incubatiitn in nest 2 .  
BioSysten~ accompanid ABEhWP hit,iogis& to the nest am on 9 F&ruay"i. The cissure gate was open 
(broken) and a p p w d  to have heen r ed by a truck. hlultiple sets of tire tracks led to the closure 
fence, which had been cut. The tracks wnt inud UP the road whish runs imedia'icsiy A e h d  tkc :lest 
cliff. Upcjn notifjlng L7SFS persomel of the siniation, we Rere inform& that tfiey h e w  the gate uas 
broken, mutd it h d  been broken for some time, At &is point, the adults were still incubating in nest 2. 
Qn 12 Februay, the pair abmdond the eggs d i -) in nmr 2 md began rehrbishing nest 1. The eagles 
laid a s ~ o n d  clutch (2 +) in nest 1 s w  14 Mar:h, The sezitnd nest arternpt failed on 22 hlarth, v+ heif, ujt: 

;Idul& strlppd incubating EKime and Upton 19981. 

A vids j  c m e r a  wtls inszAf& at nest I in 1985, to obkin ford hahiis data, by TeryB Gmhb, USFS. 'The 
adufa and m g i m  rertctd adversely to the cmera ,  r ~ u l t i n g  in its removd eight hours later. ' fhe  eaglets 
rtfactd to the cmera's  movement, especidiy pmning, and the adufh did not return to ;the nesr until after 
the c m e r a  was remove6 (Senger and Senger 19XS), Al&ough the canera has been removd, two large 
wooden spcrofs of video cable were left along the dirt road west of @ehind) the nest cliff, By followirmg 
the two lines of cable down the road, axay passerby is fed directly to the cliff, 7 m above nest I .  

Discussing human impacts at the Bmlert breding area, Aitkenhead and Aitkenhead (1984) stared that 
the ",., main problem was trespassing in the closure." Senger and Senger (19851, FeRig and Hock 
(19881, A d m  and Linskens (1989). and KIrne and Cpton (1990) voiced similx copinions baed  on their 
observations, a d  &1 expressed the need for more closure signs and enforcement of closure taw&. See 
U.S.  Fish and wildlife Service (1989) and (1990) for furzhet accounds of disturbance at B m l e ~  in 1988 
md 1989. 

B4,3.6 M7ildlifc: Interactions 
Interactions with other bald eagfes iintrapecific) and with other species (interspecific) are c o m o n  among 
bald eagles. These interactions can be aggressive. rts in territoria;! defense 2nd attemph to pirate prey, 
but occasiondfp are not, such as soxing with other raptors. At the BartleE nest site, interspecific 
interactions with common ravens have been the most numerous, follow& by turkey vultures, red- 
tailed hawks. Other specim interacting with the eagles include Harris' hawks, osprey, goiden eagies. 
prairie fafcons. peregrine fdcons, American kestrels, Cooperqs hawks, sharp-shim4 hawks, great blue 
herons, double-crested cormorants and coyotes (f.Iaywood and Ohmm 1982, Airkehead md Aitkenhead 
1984, Senger md Senger 1985. Febtig and Bock 1988, A d a  and Linskens 1989, Kime and Upton 
1990), 

fntraspecific interactionrr usually inv01ve pursuit, =coning the eagle out of the territory, or aggressive 
altercations. On 17 March 1989, both adults pursud three subadult bald eagles. Tht: femde lozked 
talons witfi one and the) fell about 30 xn bcfore separating (Adms md Linskens 1989). fnteracrions 
betwen other bald eagfes were also d%cribsj by Senges and Senger (1985 ), md  Fettig md Bock i, 1988:, 
and BioSystems researchers f 988- 1989. 

D4,3,7 %%-;idlife Sightings 
T h e  B;trtfeE hreding xea supporn a varizt5 of'uildlife specie\,i, due ro the comhina$ic,n of desen, rbker, 
md  rservoir  habitah, Observations thamar seemed most interesting to us are przsenrd here, 

Edal-elett is an area known by ABENWP and BioSystems persormef mostly for its density of western 
dimondback rstttlanakes, Other herptiies of interest are dtjsert tofioisa, gila monsters, Arizona coral 
sz-iaker;, md spin?; so%heIj turtles. American white pelica3 haye been sighted, % we81 snowy eefrcts, 
black-crtrwnd night heroas, md white-?dc& ibis Waeedowl z e  cornon, espe:iaily on ths sesennir, 



and h o d &  mergansers have been sera in the nest area. Along vpith the usual deseg-i ragrrxs, gdJei% 
eagls?  peregrine fii%;-ons, md prairie falzom have beern sight& occxsiondl:~. (Feztig and Bock 4988, 
A$ms and Linskens 1989, BiuSystems researchers 1988-19891, A zoase-tailed hawk 5% g S ~ 1  41gRl~d 

zt E m l e a  on 9 May f989 h5 BiaSystens per.ioaanrj.8, 

%%ile aEempting to radio-tag the Biirtleft m&e, we had aan istteratinrg encitunter ~ i t h  a I z g e  predaioiir, 
Just betitre midnight- on 21 Jmrrary 1988 we forded the Vesde Riker, between the ndsr p inna~ie  and the 
CSGS gaging statican, after examining potential capture sites downstrearaa, We s toppd ow b e  anorti; bahak 
$0 put. nus boats on and had been Qlking for about five minmes, When w:: sxirted hiking back to :amp, 
we spottd a amountain lion abtbout 20 na away, watzhing us l'i.um a snxdiril boulder. A stare-down elas~ed 
for about 15 secttnds, &en the lion sprmg up the siopt; wil;?out m&ing a sound. Tf le  cat stopped riilct: 

to ioctk hack at us, then vanish& into &e night. 

1)4,3.8 Management Ra~mmendatiorx 
m e s e  rmnmendations, most of which are aimed at lowering the impact of public users, augment those 
given in Section B4.1.6. 

1. ?%e current ciostrrr area seems to be o f  suficient size far protezring the Baprlel9: nest; hriwever, the 
closure is not frrnctionai due to a jack of enfcjrcement, proper posting, and road blocks (Aitkefiead 
and Airkenhead 1984, Senger and Senger 1985, Fetrig md Bock 1988, Adarns and tinskens a989, 
Mime md Upton 1990, and Section B4.1). Each of the above sources noted ba t :  many trespassers 
said they did not see a closure sign, while orIters read the signs and went in myway. The authors 
also repoe that a fack of proper road blocks u p s t r m  of Keedie Rock allow access to the nest area 
from the souaern b u n d q ,  and river traffic often stoppd for prolonged periods near tfie nest cliff. 

For river traffic, closure signs stating "No stopping until N d l e  Ruck, Bald Eagfe Keseing Arez" 
need to be placed along the river (facing upstream) at the n o d e r n  boundary and at the boulders 
below the nest cliff. At the nuf iern  boundary and near rfie souhern boundary, say one river 
kilometer upstream of Ned le  Rock, closure signs sating "No Entry, Bdd Eagle Kestiag Area" need 
to be placed along the river for hikers, fishemen, off-road t r eh ic i~ ,  md other public users. At the 
buulders below the nest cliff, a sign informing public users &at h e y  are within a bald eagle nesting 
closure and warning them of possible fines is neded,  l'fie sigr, could also state that ABENtYP 
personnel are on duty, and are likely on their way to inform tfie trespassers of their error. ff tile 
river is properly post&. nu one can say they did not see a sign. 

The closure gate on the r o d  at the norzhern boundary ef'fecri\*tl) prevenls vehicle entry to the nest 
(when the gate is functiondj, However, a similar gate is n e d d  to block roads entering the 

closure on &e scluhern bounday, just upstrem of Kedle  Rock. One way to avoid closure gate& 
being broken by trucks m d  f e n c ~ s  cut by trespassers is to place % x g e  boulders across s:ra:egiz access 
Itrralenecks. This psogrm has beetnn adopt4 by Pacific G a  and Eteziri;: Cornpan! mcl by rhe LiSFS 
{Lassen Xatiiinal Forest, Hat Creek Rranyer District> to protect bald zaglt: brertding areas in a?ilr?hcrn 
Cdifonaia md has p8a'i.d i ~ r >  egective, 

2. To prevent dismrba~ce to lrmcubating a d u i ~ ~  dI closure signs, gates, fences, md orkdzr b x r i ~ r s  shi,)iaS$ 
be in htnnctional conditiitn by K~verntse.~ [or December sf each year, This task cnuld promute zag12 
productii'ity, simply by reducing egg mcartdit). due to dis%rbance during incubation, 

3. 11 is appxent &at lack 6sf esthrcemef-at is rdilul-iamg &e effec~iveness 95f the cli-lsure. A U,S, Forest 
Service, U.S. Fish mnd Wildlife Sertrize, or Arrkona Game mJ Fish Bep;dStxent representati~e n irk 
the authority to wrist ~itaiiorns should be present at Ernie% on weekeads to enforce clusure Ha~cs. 



4, Due to the high level of rsrmtional pressure ar the Bagleg breeding area, &BE%XrP personnel 
should begin coverage in Januit~y, inseead of &fie normal Februar? s m  date, This w ~ u l d  proviJz 
p r c ~ t ~ t i i ~ n  prior m egg laying, and during early incubztio~n. when the nest I S  $IBC)SX su?;cepti%~it: t i )  

failuse. 

5. The two SPWIS of vidm cable dscriberS in Section %>4,3.5, a well as ccablr: strung dong the mad 
to athe nest cliff, need to be rernovd from hi; area, n i b  should be done during rhe nnn-hseedicg 
sa6jon (August-September). 



Dare Discover&: 19&, Exliest records 1940s 
Drainage: Verde River mwguf at&) 
Elevation (MSLb: I W - 1 " 1  ft 
Coua9: M x i w p a  
Latimde-Longitude Teaa Minute Black: 334-2 114 
Land Mmrtgement: U,S,  F o r a t  Service, Tet~ltas lu'atlond Forest, 

Cave Creek Rmger Distr~ce 
C1osure: Tonto National Forest Clhrsenre 

Order No, 12-29 
Enact& 9 Juiy 1979 
Closed Ts Ali Entq  1 November - 30 June 
Closed to A1 vehicles f J m u ~  - 31 December 
Revis& 6987 - Closed to all exlrry 1 December - 30 June 

Disttmee From Phoenix: Air - 54.5 krrr Northeast 
Dis~uacr: To Xearest Rreding A r a  EXpstrem: Cliff - 35.5 Km 

Air - 155 km 
Dismce To K m s t  Breding Arlii Downstresun: Fort McDoweIl 

Air - 11.3 km 
Disunce From Salt River Confluence: 34.1 f(na 

Distmce To Bartlett Resemoir: 4.3 Km 
Air - 3.4 h 

Home Rmge: Km 25.0 on Verde River to Km 53.0 on Eimlett 
Raervoir  frotat = 28 Km) 

Quadrmgles: Bmlert D m  7.5 Minute 
Maverick Mountain 1.5 Minute 
Lion M o u n ~ i n  7.5 Minute 
Horsahoe D m  9.5 Minute 

NB& Sites 
KO. - Uril izd Statme. 

Cliff 1940s Existing - Built in or prialr sn 
H 9EA 1 9 4 0 ~ ~  

H 966- 1'367 Pluhi* KO, 19. 
1970- 1976 Nest depth - 4.8 m (15.8 ft), 
1978-1979 
1981-1982 
1984- 1985 

1990 Adults n ' r ~ v d  here froan nest "1nd laiJ d 

second clinech c?f 2ggs on 15 hsiareh 1890," 





One young died post-fldging. 
Eaglet jumped during bmtliflg a:rsmpc, 
bur was ree-ilmed $0 nest safely, One egg 
i.olle,-td. 
Two eggs colleztd, 
a"nrw eggs cctllecteif, 
Qne young fell from nest. 
Adult wife shot in September. 
New male. Fsifrif 19 February, 
New male (4-y ear-old), band& on right 
tarsus as isnestling in 1883 at Blue Point 
breding area by Teryf Grubb, CSFS. 
Black VID hmd p lacd  on left tarsus. 
One young died in nest 8 May. 
Adults laid l -i eggs in rlest 2, hut fai!ed 
12 Feb. On 14 Mxch  1990. lfie pair 
faid a second clutch 0 + eggs) in nest I 
md incubat4 until 22 March." 
Disturbance from vehicles likely 
contributed to faitures. Cfosure gate was 
broken and fence cut during Jan. and 
Feh. 

Tot$ 
Years 
M m  

" m r d  dwacumnu kcidenca of doubles:utchrrag ia Arizona bald eagles. 



D.3-4 BI,UE Pal)fhT RREEBPNG AREA 

I31ene Point hre&iing are$ is Incarcd 51 Im c a e  04 Phoenix. dorrg &c n 2gulated Sdlt i?iz.er b e i ~ v ~  
S I P R ~ ~ " ~  Mountain IJarn and along S a p i x v  Resertoir aho.te the Jam. T8ae qurn,ux;~Ping srea ii 
chxacterized by steep sfopes and promlmtcsr-\. cliffs, although the %and r.gcn,s tip dol;vn~trccdz~, t)usL? 
high f ~ v z l i  of recreational pressure, a cinsure %as enacted at the Blue X3i?ind. breedixlg area g:n 86 Janim-1 
f 984. Tontti Sation& Forest Order 12-46-3 ~=losed a portion of the Goidtiei~f %.toi~tltains, t-islciiv Stsh cir; 
Mttunt,tin Drtm and scsarth r j l  the Sde River, to a41 entrq from 1 December 30 dune zxia z a r .  Ir; 
addiiiom the f,owcr Salt River Rzcrzation Xrza Cldsaire, Tclnro Natiisnd Foreca Order. 31; CFR 261. it:n, 
czracred on 26 Oactber 1'385 This order ~c,.boses 1he tc~wer fait River, from St2uatt kfrsuiaraisa Darn t t i  

Grmirz Rcet Dam. kcrweerl sunset rind s ~ n r i s e  rrtxcept for fishing), prohibits the iilschargc of firearms 
I except for hunrixrg 1, and alsi~ prithikits glass icmtarnzrs. 

114.4.1 IXabitat 
The biotic cirmmtrniry in the Blue Poim area is ot the I.ov;er Sr,norar~ Life Lime, t-pianit i ~ a b i r x  i. 
characteristic of the Sorzoraia Desestszmb Bitme, Arizona Uplarlcf Subdivision, with species reprzsenmg 
the Paluverde-Cairi-Mix& Scrub Series. The riparian habitar is a mixture of the Sonoran Ripari21-i 
Deciduous Forest m d  Woodimds Biorne, the Sonorm Ripariarz Scrubland Biome, and the Sonuran 
Xrlterior Strands Biiim2 isze Section D2). 

Plate D19. Blue Palink pinnacle nest t6) ;cbxbinjnp &rez %~iat--\veek-o:d eag4e.s and rhs adult fem:air, Llay 1 3 8 8  
@hoes by D. DriacrHI j .  



Sdguara3 Me\e.ncrir 1.17 ej~)unirieJ bk a nil~nbtrtr uf r~i~rn~mtor :  cliff~ iill~l-~ktgfa, bk'adili,iv u &I. a : . ~ $  ~):.XI 121. 

coves, som~iinnes in itli cit t~r~nweud or. rnehcpnte snags stdi?ding IE Ti"nc WC~ICP 'T'v~td shr.;rdline., 2c area,. ric)t 
hound& b) cliffs, cijr.tlains nlitsqmte and some eaner gent vegeeati,m. Emerging f r i . ; ~ ~ ~  the Gi>Brii?;: J 
hiountair.ss to the iciuail. Willc%v Sp-ings Cd~l)t.)sa intercecri; the resenai:. ;ihwt %UI kn dbcive Slgi. tlac;, 

The re@fared S&t Rive? below SSQestxt Xiounrain Darn contains hiehi:, vririzh,lafe t>owi., Pngdeiipns of the 
river are dry pan of the year, ~ l t h  ~ s o l a l d  pno3s in r2t; ritcrbed -f'rora~ ttnc dam to the f'erdr Ki-;er 
confletcnie Eclr examl.rte, the river remain4 comp4ecell d r j  (O cts) fnjm 22 fanenar') :o 5 March 1989, 
md again in th? winter and sprisag ot 1990 Ci~ t tun~oods  and rnzsyuite bosques ina v~rii->us se,tgtls at 
decay are scsctcrecf dong the river 3712 exitire cclcternilncjd grove H I ~ S  the U;ue Point Mangcr Station 
burn& in Xovernber 198'. Large pri?montor! cIif'fs (Bulidog Cliffs) exid  near dar-I:, f~:i~wr.Lf b j  &z 
sntaller Blue Point Cliffs, and a small set af ciirii near Blue Porn: Range; Starit~il, Airer tali. Vcrilz River 
cunfluen~e the Salt zonti~zues to Granite Reex Dam, xisere is IS d i i a e d  ;n:~a caridis fa' irrigctinn aEd she 
Phi~enix kl2tropolitan Area. 

D4.4.2 Reproducti r.e His torq 
?'he Blue Point breeding area, discovered in 1930 (?hillips er al. i9&r, has had a sporddi~ hisex:, of 
activity, remaining unoccupid ddr known nest sites for up to six consecuti~t: y2a1-S. HOMCV~I- ,  cnrr3nr 
knowledge rtf the eagles and nest sires create questions as to ~rhether the pair may iraie bzeil nestir,~ ar 
urlknosn locations. When the lcncttsn nest sites have been active, the hreding area hds beer) verb 

productive, Redging three young per year on five occasions. 'me Blue Point eagles have laid eggs from 
19 Januzy to 6 February, hatching young from 23 Fehmarq to 13 March, and fledging eaglets $rum 
13 May to 7 June (Table D4.4-l j. 

Tfie Blue Point eagles have built a pinnacle nest (li, a cliff nest (5). and three nests in live ci'rttonuood 
trees (2. 3, 4) ctn the regiltltd Salt River heIow Stewart Mountain Dam, and a pinnacle nest (6)  in a side 
canyon off Willow Springs Cove on Sag&iarc. Reservoir. Kest 1 was built in or prior to 1930 and u s ~ d  
until 1936, after which the nest was blown down and then rebuilt later phiilips ei' aE. 1963, Ruhink an3 
Podhorny 1976, Rubink, pers. eomm.). Kest 1 was utilizd by the eagles again during 1981-1984 
mayxood and Ohmart 1983, Shern~an 1983, Canestorp er ui. 1984) and in 1989, Kest 2 was found in 
1971, used by the eagles, then fell later that year (Simpson, unpublished fieid nates, Rchink, pers. 
currm.1. Nest 3 was built on sup of m old Harris' hawk nest in X~s~ember  1971 and used by the eagies 
in 1972 {Simpson, unpublished iield notes], then the nest tree fell in August 1975 (Rubink and Pudjornj 
1976). 

Xest 4 w a  aan aeificiai nest built in 1979 b t  Trryl Gnl%bb, YSFS aGrubb, pers :,~m,): tks eagle, siix 
on this nest in 1979 and built it up in 1Q530, although no egg:, were laid { E i a q ~ o ~ ~ d  and Oilmart i9833. 
Sest 4 and the entire Blue Point ctt~;r.inworxl grilve burned in S:i\zmher 3987, i.iov;ei.er the burnt trees 
are still stdnding. Nest 5 %as built and used 1-14' the eagles in 1985. f r  is possible  hat nscsr 5 existd 
pre~iir_tusly (Ciiilie er a:. i98Zi  and Bas rebuilt rn 1385. alshorrgh Ruhink ipsr-s. ;eltans.) deacrihe,! ;ir\C 

1 as the sire existi~g as early as 1930. Sest 5 was rekrbished irs Noveirtber 1987, bue rfi? eagles tisd 
nest 6 that seasirn Nest 6 w a  ft'und 16 March 1987 in a hide canSon i>fftt'illov; Sprir-~g.; Caraycm, :%bi?ut 
I .6 km east of Saguaro Kesemoir. rI%is IILF+I, containing wearSicr&f sticks anJ appearing to bz a:r .2:~6 

nest, was used b",e BIUP Point pain diixing $1)87-1988: hawzver, it rind:, hhvc been eiizJ in; prcizir>us 
year5 when the breeding area %+a> ;on.jidered uuno:crnpi1~1. 1\;2st5 1, 5 and 6 are iei1: in existeiix 



- - 

Tzble D4.B-1. Nwting chronolog) of the Blue Poiin& b r d i n g  arm. 

Incubation Date Hatching Date 

25 J m u q  
1 8 January 
4 Februxy 

- 
t M a c h  

23 F e h r u q  
13 Mxch 
- 

5 Masch 
2 M x c h  
8 March 

16 %fay" 
33 %My* 
7 June* 

1 J u ~ e *  
14, I4 May* 

+ fndicata known date. Wcl dntes raclude Erst observations of incubating aduls, or estimtions based on 35 
&y incubation pried or &e rgrng of natlings. 

It is worth noting &at the O m e  bresding area was discaver& at the confluence of &e Salt and Verde 
rivers in 1987, md operators in a n m b y  water trmtment plant a%rmed that the nest site had fledged 
young at Iast since tfie w 1 y  1970s (see Swtion D4.20). The Blue Point tree nests (2, 3, and 4), locatd 
ody  4.5 river Km from the Salt and Verde confluence, prrtt'rabjy were nests of the Orme pair. However, 
for the purpose of ajnvenrion, and the integrity of w f y  records, we report& these nests as bbeiongi~g 
to the Blue Paint pair. 

Early productivitj data at Blue Point remaim incctmplete, although first oectlpmurcy records include the 
p e r i d  frram 1930 ro 6936 Ph i l1  ips er trl. 19C;st). during which one or two joung fledgd iin 1932 and 
I933 (Rubink and P o d h m y  1976). Eo .funher records are waifable until 1931, %hen two youz~g fledged 
(Forhis 19863, Simpson iunpublishd geld not=) sbres &fiat the eggs did nor hatch in 1972, aithough he 
nut= &at iuritlher .46F biologist ciaim~ seeing chic& in the nest. Haybvood and Ohma% (1983) write 
Ifiat young were repits& to have t l d g d  iin 1972, af&ough other scturces tist f&e nest as unsui'cesshl 
@orbis 1986). The h r d i n g  ar&a remain& unoccupi& at h o w n  nest sites during 1973-1978 {Xubink 
and Pcdhorny 1976, Haywiwd murd a m a r t  19831; however, one adult vsa seen in the area in 1978. Tha 
nesting ~ e r r i t s q  was O C C U P ~ ~  in I979 md 1980, but n s  hewn eggs were faid Maywood a ~ d  Ohmare 
$9831. 



The Blue Boin-: pair fltxigd 12 young Ef~rjng 3981-1985 b H a y m 1  and Ohmart 1983, Grzbb 1986~9, $L': 
did not Best in any r.tf &e known nest focations in 1986. After rebuilding nest 5 ,  both adults sat togexher 
in the nest as late as 15 J m u q  f 98"J &en disappexdsrt, The a g i s  were found tater with three young 
in n a t  6.  m e  pair again ra isd  three mgleLc in the Willow Springs G*ayon nest in 1988. The pijssibifiey 
exist5 &at .te Blue Paint pair may Jso have nested i ~ h  $his Iocation i~ 1986, and durxng h e  1970s The 
a g t a  kascfad twn young in 1989, which d i d  in the nest (Bond 41 d. 1989, Sections C%,S md C3.2)). 
The site was occugid in 11990, iziftfaough apparently no eggs were laid, In s u m x y ,  dbae Eiuz "skirat 
mglm have laid at l ea% 227 eggs and B d g d  22-24 young ia j exs  of known occupancy a d  
prtductivity data, 

An interesting seric% of wen% o c c u ~ d  at the Blue Point f a rd ing  area in 1983. The pair faid eggs 
ztrolind 25 J m u z y  m d  norm& incubation activitia followed, On 13 Fehmary the adult male 
disappwsd, md on 14 F & m q  a nm-adult m d e  rapge;tr& in the arw, Tfie adult femdc: continued n, 
incubate the eggs done, and over the next severs days she did not fwd, laving the nest unatrendeci, for 
a total of only 25 minutes. The fern&% vozdizd at the new male and cha.wd him off at first; hutvet*er, 
dispiylay flighs begm on 16 F e b m q .  The new male Imd& at tfi:: nest an 17 Febmary, after whish 
coumhip flighrc began. The mde  deliver4 prey tct the nest on 19 February md the pair copuiatd on 
24 F e h m q .  On 27 F e h n r q  the new mde begm sharing Incubation duties with the femaje, sad 
subsequently f i d p d  to raise three p u n g  &at %!ere not his own (Sherman 3983, Gmbb 1988)- Later &at 
y m ,  a silver USFWS bmd w a  obsentd on the new mde's right tarsus (Giubb et nl. 1983). 

We caprurd the Blue Point mde  on 20 Mzch 1987, for banding and telemotq purposes, and I'ound he 
carr id  rt USFWS band (529 3) on his right msus. The e g i e  war; h a d &  as a rsatling in 1979 at 
tZre Fort McDowell breeding area maywmd and Ohmm 1983). This rnafe would have been four years 
old (a near-adult) in 1983, md is v e q  likely the male which took over &at year. 

D4.4.3 Mortalitia 
There hak~e heen eight document& juvenile bald eagle deaths at the Blue Point breebing area. Of these, 
& r e  young died in the nest, md  five died after $]edging. This number reprsents a minimum mortality 
f i e re ,  since it is difficult to keep track of post-tltxfging juveniies, and most data collection (by h e  
ABEhWP) ceases when the wglets leave the nest, Qne young at Blue Point d i d  ciffter fledging in 1981 
maywood and Ohmart 1982)- In 1985, one young died in the nest on 7 April, foliowing heficlopter 
disturbances the previous day fC011ie er d. 1985). 

A juvenile bald eagle from the Blue Point breding area IJDXQ) was found dead in the vicinity of Bulldog 
Cfiffi; em 19 June 1987. A dead rd-tailed hawk, located apgrr?ximarsIy 3 m from JDlQ, suggested that 
the birds may hax3e i$ureb each other in rtn dtercation, or were possibly shot or poisct~l&" The stare of 
dec~tmpsitic>n of the two z z c d s s a  psscludd ddeterminatira~ of the cmse of death. 

mre jjuvenile at tdre Blue Point b r d i n g  area leit the nest on 14 md 16 &lay 1988, at 1 1 weeks of sge. 
One of the three (OD33, a p p a i n g  m c h  younger than his siblings, deft first and remain4 on a vegz:atd 
ledge 10 m afwve tfie ground, direcriy beinw &c E a t ,  The other two s-aglets fek she nest rwa dats  latcr, 
One (fD34) flew to an ~ p m  hillside north of h e  nest. 'fhe last nestling (JD33) soared ifinn a wide iir:lts. 
return& towad the nest, md flew into the kce of the piarnaclr, trying to perch. It thew mmb%% ddcwn 
r&e pinnacle face, hr&ing i@ neck. We enter& the area s tg~  23 aVq to rflrieve &e dead tcidgliwg ;JD35) 
and fiaund dl &reg ~ Q U U W ~  dead. Heat stress wae, believd to have contributed $0 the mortality of the three 



mgle~5 (see S~%ions  C3.2 md C3-5) a A8 swm& in grmt discamfo~ in the days prior to jumping from 
the nmt, a pericd nf rgo td  high temperatura, 

At the Bfue Point breding xt=a in 1988, hatching occumd oon F; Mach, and at t e a t  one young was seen 
on I I Mmireh, dtfiough feeding behavior indizatd ftle presence nf two eaglets (Bond el d, 19899, The: 
mgLe& died 16-19 M a c h  at about one week of age. R e  Salt River was without Bow beiow Seewaa 
Mountrtin D m  ttrrrtugh the nmting s a o n  in 1989, wi& OF@ isrtiatd pools In the usually sucker-ri;h 
river. The dry riverbd &tow& public users on the lower S&t River to access the nest cliff. Pzupie 
hiktxi under and a ~ e r n p l d  to climb the nest cliff (A, Day, pers. m m , )  mut9 in one imcmlre approa~hbd 
wititin 58-100 m of the nest (four days prior to hatching) md began %firawing rocks @and es ai. 1989), 
Xt is fikely &at disturbance n a r  the n a t ,  during a cmcial period Gust after hatching), and possibly a lack 
of foraging opprtrrnit is  (reducing prey availability) In tfie dry hiverb&* contributd to efie demise of aht: 
two mgf ets. 

Possible hctors contributing to natling anogdity, including monofilment fishing line, nest par&q,sitt;s. and 
heat s t r s s  are detail& in Section C3. 

The Blue Point breedirlg arm has experiencd the nrost knr~wn adult m u d i t i s  in Arizona, seven sin:e 
1971. The site has jest two mala,  &fire femzJ&s9 and two adults of unknown sex. The Blue Point msl; 
and femafe were botit neas-dul& in 1971, obviously a new pair, and h e  carcass of arr. adult w a  found 
near the nest rrw in 1972 (Simpson, unpublished field not%). One of the adulLq was replaced by a near- 
adult in 1980 (Waywood and Ohmatt 1981). In 1983, the adult rnde disttppeared and was replaced by 
a near-adult (Sheman 1983). The d u l t  fernale was replaced by a nertr-adult in 1988, and she by a 
subadult in f 990. 

It is important to note &at these data repraent a minimum mortdip figure. Xt is di6cult to deterinint: 
if an adult has been repiaced, unless the new adult is a nw-adult or subadult eagle, or has been banded. 
Also, actuatfy witnessing a mortatity or finding a carcass (before other prdators) in the vast expanse of 
the desefi is rare. In addition, b r d i n g  pairs were not checkeii each year for repfacement of individuals 
untit 1987. 

D4.4.4 Known Faraging Areas and F t ~ d  -bits 
Bdd eagla  at the Blue Point b r d i n g  zea have been h o w n  to forage on Saguaro Resewoir, and in tine 
regulated S d t  River below Stews Moun&;lin D m ,  specidly below Bulldog Gfi-ffs md near the dam 
spillway ( H a y w d  and Ohmart 1982, Haywood and Ohmm 3983, S h e m m  1983, Gmbb er al. 1983, 
t anes to~p  PZ ai, 2984, Grubb 1983, Collie er at, 1985, Gmh'n 1986~). The eagles were reported as far 
w a t  as Grarrite Reef Dam, and up the Verde River; however, these birds were nor radio-rag& md the 
adulb  seen may have been from the Orme breding area. focatd at the zonfluence of the Sdt  mif Verde, 
Reposts in 1984 and 1985 mainuinecf h a t  the m g l s  concenrratd their foraging near the dam splllsva) 
after AGF stock& trout in the area, and utilizd the raervoir more as river recreation jtubi~lg) iacreasd 
(Cm~restoq er d, 1984, Cctllie ef ale 1985). Tnr: above sources also noted sfie eagles u t i i i z d  hist Blue 
Point Glifis and the mud cliEs n e x  the Blue Point Rmger Stdtior, for perching, Although AUEatW'P 
personnel no id  the eagle  fiying to the rsertroir, they usually tost sight of the birds, so most observed 
foraging was locat& on the river, 

Prior 90 the mde" ccapmre md radio-ragging in 1987, foraging informatirsn tipa limi t4  to area$ obs~.wrjhf 
by ABENWP md other r e e a c h  personael watching the nest, rcsulciwg ia a tPia toward the river sedtinrn 



below the nest. n i s  same b i a  d m  r ~ u l t d  in snta31 home range stimgtes, restrict& tip river sectiians 
and aw visible &om nest ohs~matinn goinrs {Haywmd and B;)hm&~ 1982, HaywooJ md Ohn'iafi l9X3, 
Gmhb el d. 1983, Gmbb 1984, finrbb lY8ba). 

The Blue Po& m&e was cdpturd and radio-&gg& on 220 Mach 1987, and providd detail4 infcjmmarieaia 
o~ foraging md movemen& &roughout 1987 and 1988, Much more extensive use of the reservoir was 
documented by telemetry, well as ski% between the river and reservclir corresponding to prey 
availability. me home range of the Blue Point pair during our smdy extend& %om Krn 6 or  the &la 
River $0 fi-m 36 on Sa,p;tro Rsel"r'oir, tb~tding 30 Km. 

In a notewortkty incident, a BIoSystems biologist amcud a acactus wren "irttm the rsefvoir on 19 October 
1987, while gacking the Btrae Point male. T%e wren sat oon &e h o ~  of the boar: drying itself and resting 
for over 30 minute, %%en tfie wren took Bight: it p r o c d d  out over tlae reservoir and 8gain fmdd 
in the water. At this point, the Blue Point male c m e  off his perch, md made five passes before plucking 
the wrzn out af the waxer. 

Prey item dacri"n b j  Haywot~d a d  Ohnlart (1982)- Haywood and Ohmaft 119831, Sherman jf983j, 
Cmataq et al. (1 984), Gmbb (1984), Collie et aI. (19851, and Gmbb ~1986a) are present& in 
T h i e  C14.4-2, dong with prey items  en by the eagls and prey remains collect& at the nest from 
1985-1989. See Sections B4,2 and B5.1.3 for detail4 cldysysis of prey species utilized by the Blue Point 
eagles. IB addition, the eagles were cjbservd agempting to capture c o m o n  mergansers (Collie er al. 
1985). 

Kleptoparasitism is c o m o n  asnong bald eagles in Arizona, as well as other populations. Ttte Blue Point 
adults were observed steding prey from ospreys, g r a t  blue herons, turkey vultures, and c o m o n  ravens 
(Sheman 1983, Canestorp er al. 1984, Collie et al. 1885, and Section B4.2)- 

D4.4.5 Human Impacts 
Human d i s tu rhce  is a serious problem at the Blue Point b r d i n g  arm. Due to its close proximity to 
Phoenix, the lower Sdt River and Sayaro Reser~oir r ~ e i v e  much recreation pressure, Tubing an the 
river extends from Mach  to September each year, md on wekends in the s u m e r  a many as 40,000 
pmple are on the river (Section B4.2). Tne mhing "stag p in t"  is locat& imerliately across the river 
Erczm nest 1, and less &art 1 krn Erom nest 5. This is atso a p p u f a  fishing spot. A farge paved parking 
lot was constmcted at this site in 1988, to accomoclate recreationisn. Saparo Reszwohr is popular for 
jet-skiing, water skiing, speed boaL$$ md fishing. 

'Tubers do not pose a physicaf & r a t  to ehe mgls, hut they may interrupt foraging, The eagles do switch 
to dternate foraging locations when hber aumbers increse in &fie summer and ox: weekends (Sflerman 
1983, Canz-stop iur ui". 1984, Collie el ~ z I ,  1985, mind Section %34,2), In one in?;t:i~ce, tuhess attempted 
to ccapmre aglet  which could not yet fly {Collie et a!, 19853. 

Tfiruugh telemetry, we found the Blue Point eagles ftrragd exteasively in Willow Springs Cove wd ;z 
the "drown& mayuira," both on Samarn Raemctir, Willow Springs Cove becastle a popuia s p a  f c r  
'wztters as xhe wa&er w z m &  up, The eagles usually "dorag& in the cotre early in the morning, thereb.6 
avoiding &fir: r ec r~ t ion  prasure, Al~orngh, once the eaglets B&g& m 1987, the adults rtnd eaglets sp=rst 
more time in the crave, md were Wushd boats OD mmy o ~ ~ a i o n s ,  See Ser..siows B4,2 and G4.7 a'or 
deQils 09a humm disQrbmce during 1987- 1989. 



T&le D4.4-2, Prey specicq e>bsem& '&en by bald mgla or collectd &om the Best at he? Blue. Pcai~at 
b r d i n g  am* 

Rsh 

@XP 
G h m e l  catfish 
F l a & d  a s i s h  
B u l f h d  (cafish) 
Ydlow bays 
Largemou& bass 
Sm&fmoufra bars 
Black bass 
D ~ s e n  sucker 
Sonera sucker 
Trout 
Watleye pike 
Yellow perch 
Crappie 

Cottontail rabbit 
M d l a d  Blackraid jackrabbit 
Unidentifid i% Weer.fuw% Nwtorna 

Eared grebe 
Pied-bill& grebe 

American m t  
Great blue heron 

Passerines 
GacBs wren 
Great-taif ed grackf e 

Common poorwill 
Cmbel 's  quail 
Gila woodpecker 
Mourning dove 

Ground squirrel 
Rock squirrel 
Unidentifid n,denr 

Even if nests 2, 3, and 4 still existed in the Blue Point coffonwood grove on the Salt River, it is doubthl 
that the eagles would nest there. The incr=ing mount  of recreationd disturbance on tfie :lower Salt 
River har likely forced the ag les  into less popular& areas for nesting. Xest 6 is locat& 1.5 kfn inland 
Erorn Saguaro Rzsewoir in remote, nrggeii terrain. Similarly, nests 1 and 3 at tfie Orrne breeding area 
(at the Sdt and Verde confluence) are located 1.5 to 2 km inimd from the S d t  River, in high remote 
a r m ,  In hctlfa cases, the a g f a  have chosen to nest in arm more typicd of golden eagle nesting sites, 
away from public users. In fais manner, recrmtion would a p p m  to be a negative impact an bald eagle 
nating habim, basicr;;lly rendering nest sites along the river umuitahle for breeding, 

Shctoting does not appea to be a serious problem at Btus Point according to rfie repofis (Sherman 1983, 
C m a t r p  er d. 1984, Collie eb. of. 19851, althoiagh &ere 3s a high rate of turnover in the Blue Point adrnlt 
pair md a juvenile eagle may have been shot in 1987 {see Section 194.4.3 1, 

Discussing human impacts at the Blue F'oinr: tgreztnling am, Shermm $1983)- Cmestoq et a%. (19134i, and 
Collie er Qf, (1985) $1 slat& &at low Ievei m i l i t q ,  pritfate, a d  T'l' news helicopter "sraffic was 3 

problem in the nest a e a .  Each source describd ilastances of helicopters flushing T ~ S  adults from the nese 
or perches, and the e g l a  subsequently l av ing  the aest arm, In 6985, the. death of one eagiet w2s 
a ~ r i b u r d  to helicopters preventing prey deliver:= by the adulb, after which b e  Blue Point adult rnaie 
hegm agacking helicopters that approach& ode nest arm (Collie eQ d, 19853, Collie ASO gf&;s~rif>~s a 



prtian of &e nest wastlqsing, and itle remaining eaglet falling out, ~5 a helicopter flew past the aaz cliff* 
Incidents nf &at& aEacking hefiwpters have dsar been n"hsemr;.;l by BioSyseerns hiolagisa w u r k i ~ g  on 
bald a g l a  iia AAlaka. 

E)4,4,Q Pmqihle Effwts sf Wow Cmsation 
iMuch of the Sdt  River remaim dry during part of tPac year, with isolated pools occurring from Stewag 
Mtruxtain Dam to the Verde River confluence. T%e Arizona bdd eagle bredlmg seasn ,  from nest 
building to the fleciging of young, r m g a  from I.;c?.vsxnber :rm June at most sites, During the 3987, 3988, 
6989, and 1990 breeding swans, the f l o ~  of Sdt  River was stopped aar the dam. The USGS gaging 
starictn below &e d m  record& tlotk's of & m  9 cfs from October 1986 to 6 Jmuary 1987, and jess 
than 11 cfs from 23 Febmary to 9 M a c h  1987. In the 1988 season, flows r3t' 9-13 cfs from 4 October 
1987 to 2 1 Fehmaq 1988 were record&, excluding five days with Bows of 14, 15. 47, 18, md 25 cfs. 
Once again, the river was shut-off during the 1989 bdd eagle br&ing smon ,  with flows of: 4-7 ci's 
k ~ m  I7 October to 2 November 1988, and again 9-22 November 1988: 3-5 cfs from 29 Kovember 1988 
tct 3 J m u q  1989; 6 cfs on 10 f m u q ;  4 cfs on 1 1 a d  f 2 Januwy; md 1-3 cfs from 13 ta 2 1 3ani;ary. 
These small flows =tire %mibut& to )eatring ar h e  d m :  however, the dam was repair& i~ Januxy 1989 
and leatcagtge ceased. 

n r o u g h  the 19815 s m o n ,  with the Blue Point pair atlempting to raise eagiets in nest 1 along the Salt 
River, &e river w a  completely shutaft '  (0 cfs) from 22 Jmaxy to 5 %$arch 2989. During fhfiis period 
even isolated p l s  b e g a  drying up. As discussed in Section D4.4.3, the Blue Point eagles kild during 
&is p e r i d .  The S d t  River. In &e Blue Point nating area idso remained dry during tfie most of & e  1990 
bald a g l e  breeding season when no h o w n  nesting affempt was made, 

The Salt River "nelow Stewart Mountain Barn supports large sucker populations h o w n  to bz imponant 
to the a g l s ;  the efiects of flow termination on the h a l ~  of the fish populations is uliknown. However, 
the Bow cessation does muse wmiderablt: fish m u a i t y ,  For example, in Kovember 1986, during a 
period when I a s  than 9 cfs le&& into the lower Sdt, we PioSystenzq) count& 3.67 dead suckers per 
meter of river (over one per foot) horn Stewart Mountain D m  to the Verde River coniluence. In 
r m d o d y  generated s m p l e  pains, we count& as many as 1423 dead suckers per 100-m section. 
Logically. with the complete shut-off of Bows (0 cfs) in 1989 a d  1990, frsh papslations In the river must 
have been devatared, S e e  Section 234.2 for details on fish populations at Blue Point. 

m.4-7 FYildtife Interactions 
Interactiolls wi& o&er bdd a g t a  (intrapecific) and with o&er spe2ies finrtrspecific) are common ammg 
hdd  m g f ~ s .  n e s e  interactions can be aggrasive, as in te~i tor ia i  defense m d  artcmp& ;so pirate prej,  
but occasiondly are not, such as soaring with otfier raptors. At Blue Point, interspecific interactions were 
numerous witfa red-tail& hawks and prairie fdcons which n a t &  nearby. The eagles also : h a d  common 
ravens, Cmper's basks, great. blue herons, md golden eagla, and pirated food &om turkzq vulitrres, 
aavenq, and ospreys (Sheman 1383, Canestoq er ul. 1383, Collie t . ~  &, f985, and Section B4,2j On 
olme ucz&lorn, tfae Blus Point m d z  lock& &;;;ilona,i with a golden eagie, and the two fe l l  k%nraarngh 8he sky  acJ 
out of view (Shermm 1983). 

Intraspwific intera~ions usudHy invaive pursuit, e sm~ing  the eagle out of the territory, or agyressi\s 
aftescations. Mmy interactions 'tkixh other bald eagl~q at BIve Point simply iarvolvd csc~rring 
intmder oue of the area {Shetaaam 1983, Canesroq ~ k '  @ I ,  1984, Ct~Liie eb ~ d ,  f 985). in 1989, hawever, 
a $h;enird adult was ae?bsen.& tjgkftiag with the r~iiiena- n.aale, 



W,4,8 Wildlife Sighting 
Al&sugfi Blue Point, is an arm known by ABEKWP and BioSystem persomd n~ost%y for its h u ~ a n  
"wild-life," there have been some o&er htercqting mianafs not& iin the area. Prairie fdcons, rd-tailed 
hawks7 anrf C ~ w p e r k  haw& nnest along &e river bdow tfre d m ,  and ospreys have been sight& in &most 
every mn& of the yyebtr. Along with the usud dse r r  raptors, peregrine fdcons, gotden eagia,  biack- 
shouldered kit=> northern fimiers, sharp-shinned hawks, no~erngosfsawks,  Swainson's hawk,  common 
black hawh,  and mne-tail& hawks are sighted occ%irtndly (DrIismfl, unpublishd Eeld notes, Collie 
er al. 1985). Snowy egres, c o r n o n  egres, and prea"ir md lesser yello~viegs occur wi& sp i i~ed  
smdpipers on the river. TWO grmt biue heron raxikerim are &so focatd dong the river. The resen~oir 
supporn large raRs af mr& and westen greba in winter md spring, along with Fcrrster" terns and 
e l l s ,  Bmver rlccur n w  the Saft a d  Verde River cc)nfluence, while ringaifs, bobcafs, and coatis have 
bwn o b s e w d  dong the rc~ervair. R e v t i l e  of interest inciude .Iristern dimondhack ranlsn&ss, black- 
tail& xfattlesn&es, d s e r t  tortoises, and giIa monsters. 

W.4.9 Managmeat Ramatendat ions  
We offer thme recornendations based grimuily on rhe literature revieu md they augment thost gii err 
In S ~ t i o n  B4.2.5. 

1 .  The current closure area is not firnctlond due to a jack {sf enforcement, and proper posting, When 
the riverbed is dry, public users hike and climb near the nest cliffs. Sherman (1 9831, Canesrorj? 
et al. (19841, Collie er d. (f985), and Bond et rsl. (1989) $1 express& the need tu expand tnd  
enforce the existing closure. 

2. Shwting does not a p p w  to be a serious problem, due to the minim& occurrences reported (Sherman 
1983, Canatorp et d. 1984, Collie et d. 15)85), &though &ere is a high rate of turnover in the BIue 
Point adult pair and a juvenile wgle map have been shot in 1987 (see Section D4.4.3). Each csf ths 
above authors shted &at a gun restriction should be enforcd on &e lower Salt River. 

3. Due to the high level of recreational prmsure at the Blue Point breding area, ABEWTP personnel 
should begin Goverage in January, instead of the normal Febmuy start date. This would provide 
protection prior to egg laying, and during ex1y incubation, when the nest is most susceptibie to 
failure. 

4. ,4 flow regime should be e b b l i s h d  for the regulatd Salt River beiow Stewm Mounrairn D m  t 
maintain the intqrity of the bald erigie breeding m a  ymr round, a d  to ensure the existence of 
foraging hahitat helow the nest cliff. Since a g l a  begin choosing nest sites md constructing nests 
as tsr1y as June to October, it is i m p o m t  that the b a d i n g  a r a  be suitable year round. The eEec:s 
on bald a g l a  and fish of flows cessation from Stewm Mountain Dam should be investigated, 

5 ,  ALthough large promonto7 cliffs exist on the rservs i r  and n w  &e d a m ,  perching substrate ma> 
be lacking on the. lower river. The existing trees are decaying a,?d faliing apart, and mmq a sr: 
b u r n 4  ira Lhe It'ovzmber 1987 fire, Ccirrcnuotd poles could be pla ted  on 8fae lower Sai"rRi% rr :ii 
provide future perch sit&$ m d  ~zaintain the ripxtrirm vegetation on the rii er. 



Dzt.te Disa?ver&: 19'7 1 ,  Ezt ia t  R m r d s  1930, 
Drainage: Sdt River 1 S a p g o  Re%e~%~etir Rf:gul&t&;Rsenok; 
Elevation IhISt): 13.4ff - 2501) ft 
Count)?: Muiafpa 
Latitude-hngitude Ten Minute Block: 333- 1 1 3 3 

Mafiagemeat: 't; .S.  Forest Sewice, Tonto Natir7nd Forst, 
M s a  Ranger District 

Closure: To~k]  Xsttia~nal Forat CHasure 
&der No. 1 2 4 - 3 R  
16 Jmuary 1984 
C l o s d  To Afl E n q  9 Bmember - 330 June 

Gtisance From Phoenix: Air - 51.5 East 
Dis@nce To Nearf i t  B t d i n g  Arm U p s t r w :  Horse M s a  - 26.7 ICrn 

Air - 18.5 km 
Dismce To t\;ms,St Br&iag A r a  Bownqt rm:  Orne - 5.5 Mna 

Air - 5,9 b 
Distance From Granite Rwf Dam: 9.9 H;m 

Rome Rmge: Km 6 un Salt River to Km 36 on Saguzo Resewoir VoQl -- 30 Kxl) 
Quadrmgla: Granite Reef D m  7.5 Minute 

Stews Mountrtia 7.5 Minute 
Mormon Flat Barn 7.5 Minute 

2 C o n o n w d  Live 2 37 1 
3 C u n o n w d  Live 1972 

4 C ~ ~ o n w d  Live 1979-1980 

5 Cliff 
6 PirlnacIe 

Existing - Built 1930. 
Blown down after 1936, 
Rebuilt after 1936. 
Rubinlr No. 13. 
Kest found f 97 I .  Xest fslf after 197 1. 
Nest buita on top of flxris hawk nest, 
November 197 I ,  Kest tree fell in 1975 Rubink 
No. 14. 
Agifieial nest ccsnstmctec?r by Teryi Gmbb, U.S. 
F o r s t  Semite, 1979, Adults sat on nesr 1979. 
Adufg built up nest 1980, Nest burn& il: Ere 
Ntavem'ner 1987, tree standing, M'irz grid s i l l  
in tree, 
Existirmg - Built 1985. 
Exisring - Xest found 16 March, 
1987, Weatherd  sticks indicate nest exis:ed 
prior to 1987 Possibly sise of 8986 seasijn. 



&cupid 
Occupid  
Success~tal 
S u s c s s ~ l  
&cupid 
Occupied 
&cupid  
Succasa;lf 

Fail& 24- 2 0 
Uni>ccupi& 
Unoccupid 
Unoccupied 
Unoccupied 
Unoccupid 
Unoccupied 
Occupied 
Occupied 
Successful 3 3 3 
Successklul 3 3 3 
Successful 3 3 3 

L i h o w n  if young fl&g&. 
Z J h o ~ l n  if young fldged, 

Ciaknown if young fledged, 
Gnknown if youslg S l d g d *  
U&nown if young f l d g d ,  
New pair, both nnzar-aduits (ca. 4 yeass 
otdj. 
Adult died - cclucliss found near nest. 

Adult in area, 

Kew adult, near-adult fca. 4 years old). 
One young died post-fledging, 

Adult male disappear& 12 Fet?. Near 
d u l t  band4 rnde (ca. 4 years old) 
e~ te red  a e a  on 14 Febmary and 
subsequently raised original male's 
young. 

One young died in nest, Helicopter 
disturbanca may have wntr iburd .  
Possibly in nest 6. 
One young died post-fldginy. Adult 
male hmdd on right t s s u s  as ~nestiing 
in 1979 at Fort McDowell breding area 
by Robert Ohmat, and entered pair in 
I983 at age 4, f3la;k VID bmd placed 
on left Wsus, 



1988 Successful 3 3 3 Xew femde, aear-adult (ca. 4 years 
old), T%ire young d i d  past-fldging. 

1989 Fail& 2-4- 2 8 Two young died 15-19 M a c h .  Third 
d u t t  fighting with rmidenr male. hlmch 
diseurbrmce due rcs dry riverbd. 

1980 Occupid Sew fea~de, subadult (ca, 3 years 



D4,5 C Attik'ON BREETIIMG AREA 

The Ganyr>n hreding area is located 338 km east of Phc%enix in &a: rerraure coeintrr; aioarg Canjsn Creck, 
a tributzp ctf the Salt River. C:anyi?ra Creek is a free-flo\ting permmial stream which mcaxiders through 
a deep cchrtsm bound& by large cliffs. The surrounding area is composed of rugged terrain filled with 
canyoBsp d&ough some open grass; areas occur rtn the mesa. Can-tsa Greek caters the Sdr River jnst 
above Gl=~ln Ffas. 

M.5.1 bhitat  
The biotic co rnun i ty  tn the Canyon area is of.' the f-:pper Sonoran Life Zone, The upland habitat is 
chxacteristic of the Interior Ghapurd Bioane and the Great Basin Conifer Woodlmil Biome (see 
Sijcticsn D2 j .  Tne riparian habit-at in the canyon bottom is of the Sonorm Riparian Deciduous Farest and 
Woodlands Biitme. Portions of the creek are b o u ~ d d  bbq cliff wdIs, d&ough rnclre ope2 areas support 
Large eortonwvods and sycmores. 



D4,5,2 Rsyrudtactise f fislory 
The Cmyan breding art% was djlscovzred or8 1 %la> 1986; klc~wever, six nests havz been found, 
inilicating the territory has existed for manj  years. Due ;:L$ ats remote location ir1 rugged terrain, Jattn oal 
h e  Canyoat pair is limit& to nest cfiecks during ORA helicopter ilights. In the f i r e  j e s s  u e  have kinown 
about the Canyt~n pair, they h z ~ e  faid eggs .from 9-16 fmuz> to mid-Febnnzj. hatch& boung from 
13-20 February to mid-sfarch, md fldpcd _~,iigleti from 1-6 May to mid-June iTabie D4.5-1';. 

Tabk D4,5-1. Xesting chrt>nitlogy 09" the Canyon &reding ares, 

Year fn;ubaz;rion Date Hatching Date Firdging d3ae 

I986 - -- 

15387 < 2 February - - 
1 988 --. < 16 ~2aarch 
1989 9- 15 Januar~  13-20 Febmary 
1996 Mid-Fsbmary Mid-Marzh 

> i May 
< 0 >fay 
26 k la j  

-- 
> 1 June 

* hdicates b o r n  date. Other dates incftide first observations of incubating adults, or estimations based or, 35 
day incubation perid or the aging of nestlings. 

< hdicares "prior to" 
> Iadicates "later than'' 

Six nesg h w e  been found in the Canyon bseejing area. five on pinnacles near the canyon rim, and one 
in a five sycmore  tree dong the creek. Nests 1, 2 and 3 are pinnacle nests on the west rim of the 
canyon which have not been used since their discovery on 6 May 1987. Nest f is merely the remnants 
of an old nest, and is likely the oldest known nest In the territory, Nest 4, in a live syzanlclse tree aiong 
the creek. was found on 1 h-lay I986 ant! has nor been used since its discovery. Kest 5, a pinnacle zest 
on the Kesr rim of the canyon, was US& by the eagles in 1986 md 1987. The cliff and oLhr p i n n a d ~ s  
abo.ic nest 5 are cun;pos& of very loose rock, rrlaking nest climbs to band young too dangerou~ tor the 
climber and the eaglets, One large pinna:le above nest 5 is merzly sitting on a flat Idifge, and sv;d ls 
uhen touched, liest 6 was built on a pinna~lr: on the east rim of the canyon in 1985, a:ld 2-ed b> r i x  
eagles from 1988-1Sic)tI. ,4ll six nests are stiil in existence. 

Eagles at i t e  Cmyon breedii~g area hai  c hcen su;cessfui ever? j cdr si~lce ~e ~ Q B B I I ~  site ill 1986. One 
eaglzt Aedgd from nest 5 in 1986, and another in 1t387, Four young have fledgzd out (ti aned 6 ii.c)!n 
1988-lYY0. 

D4.5,3 31ctrlafirifs 
Xa'o ii;iiden~s QC mondlity have been re:ordeJ ac the C~II>L$E bredicg m a ;  hoevever, &is is II&ei> duc 
eo the limited amount of data na the sate. 



D4,5.4 n u ~ a  Faraging A r m  and Fwd &bits 
Vittulifly norhiag is hnwm a b u t  the foraging behavior of the Cmyun pair, C q  and sucker prey 
remaim were erzff&d &from nest 5 in 1986, after tfre ag le t  had fl&g&, The loose structure of the nest 
cliff md pinnacle?; h a  p r ~ l u d d  ftt&er clin~bs to band young or wC3flwt prey remaim. The Canyon nests 
ate only 11 krn (by air) frofit &e Sdt River, near Gfeaola Fiat. This ma> seem Iike a wnsiderabie 
disQ~ce; however, A r b n a  bald mgIes have heen h o w a  to rrwe% 22 Km up t r i b u m i s  to f'oragt: (see 
S=ion D4.12). 

An dtt;lt bafd egfe w a  oofssesvd fcjtktr~ging ar G l a o n  Flat in May 1985 (M. Crass, pen ,  cnmm.), This 
adult may have her; assocjritfxf with tfie emyon or Ash (11.5 b away, see Section D4-2) breding 
r t r a ,  or rt yet undisectverd nesting territory, OP may simply have heen a nun-breding eagle, Prey 
rentdm ajlfead at the nmt in 1986 are pra,cclat& in Table D4.5-2, 

Table 04.5-2. Prey s p ~ i w  shservd taken by bald eagles or collected from the nest at the Ganyura 
breding area. 

Fish 

Carp 
Sucker 

Bir&s hlarnrnak Zferptils 

None found Kone found Kone found 

m.5.5 Human Impacs 
The remote facation of the Canyon breeding %a, in n t g g d  trerain, likely precfudes much human 
dismrbance. However, if the eagfa are foraging on the Salt River there is potentid for human impact. 
CImon Flat attracts fishermen and hunters, md is a common stopping point for rafters floating the river. 
A subaduft bdd eagle (SFOI) w a  found at the Canyon Creek confluence on the S d t  River ost 21 June 
1987, with a broken wing. In addition, a radio-&gg& near-dult baId eagle (NFO I) was likely shot near 
Giaqon Flat in Map 1988, and an adult (AMOT) was feud d a d  near Hess Cmyon in April 1989 (see 
Section C3.7). 

D4,5.5 Wildfife intefactians 
Due to the limit& mount af data on the Canyon breeding area, no wildlife interactions have been 
r ~ o r d w t  at iris site. 

B4,5.7 Wildlife Sighting 
The Canyon b r d i n g  am supports a v x i e t y f  wildlife ddui: to t;-le vegetation> Coml, plant species 
composition, a d  &e Iack of humm activity, Conmoa black h a w k  nest in a tree adjacent to the eagles 
n a t  along f myon Creek. Black Qcimamon) bears dscl rlccur in the area, In one i~staace* USFWS and 
ABE5WP biologis~ were held at bay upon some boulders, until sbighgdl, 'ny a beas, 

D4.5,8 &%snagentent Rm~mmmdations 
The Ca~iaayon eagle seem to be doing well; however, same data on forrragisag and possible use of the Salt 
River wuld benefit h k r e  mmagement of the Gleaon Fiat am. 



D&r Discctverixf : f May 1986 (Existd prior 20 discovery:! 
Drainage: Canyaw Crwk Free-flowing - Perennial 1 
Eleuation (MSL): 38QO - 4200 & 
Counq: Gifa 
bti tude-hngitude Ten Minute Block: 335-1 lQ.4 
Land Mmagernent : U.S , Bureau of Indim AEairs 

Fort Apache Indim Gtimmunity 
Distmslce From Phoenix: Air - 138.5 km E a t  
Distance To Nears t  Br&ing Area 'Lipstrmr Ciberue - Ak-63.5 km 
Bismce To N m a t  B r d i n g  A a a  D n w m t r m :  Rcxlmoad 

Air - 32-5 km 
Dismce From Sait River Confluence: 14 Km 

Air - 11 kram 
Home Range: f ; h o w n  
Qudr~rangla : Double Buttes Y,5 Mi~a te  

Picacho Colorado 7.5  Minute 
Blue House Maunaiz 15 h.finute 

Pinnacle E&nou.n Existing - Remant. Faand 6 May 3987. 
Pinnacle UriKnown Existing - Found 6 May 1987. 
Pimacle Unknown Existing - Found 6 &fay 1987. 
Live Unknown Existing - Found 1 May 1986. 
Pinnacle 1986- 1987 Existing - Found f May 1986. Very foose rock, 
Pinnacle f 988-1990 Existing - Built 1988. 



2 % ~  Cedar Basin ix.ssdlny area is Irlia!c.ii 163 kin east of Phoenix along ht* fr?e-flo~ving Salt R j ~ e r  in 
the remore counrry m a r  Ckarri~~? <:'rai?k. In elis area tile Salt River flaws 12-:riit:gi.rg a narrow muycn (Salg 
Rii~cr Cai~?;c-~ns bound& by ]large prcmiPntorF J i f f i .  The cvbire-uawr in this s~cs io r~  of river is 
r-reachemus. al:d t.h.htss rarely does aaaj.one raft or k:iyak here, The sur~oundirag area is ci-,mposzd of 
rarggd krrain 1411ed :clwitii c;snyi;in,q. 

D4,Qi,f HahitlrB 
The biotic communie~ i:a the C d a r  Blisin area is o f  tile Xjpper Sonoran [ . i k  Zone, -IThii upIa11~4 habitbir 
is charactsristiz ill' thc Ineerinr Chaparral Bjcme and the Great Basic Cornifcr Kc-todiand Blome ijee 
Se;tion 132;. %.ill.;~lzanira, prickly pear; and grasscs grow amongst junipers arrd live oaks on tl;e mesas, 
with ponderosa arld pinyon pirlec irt tkz highcr areas. The riparian habitat in the canyon bottom is of thz 
Sonoran Kipari~tn De:itluc,xi: Fciresr and Zt'oodia~lds Blome. Pctrtions of the creek are hounded by ciiiY 
walls, alttltiilgh ~ l i 3 r t '  0pe11 areas ~~1761 hide c:in;m\ support eotron;vc~oda and sycamores, as do sidz 
tarlyons of;' the Salt River. 



D3,5.2 Repmductive f-fi\tory 
$ne Cedar Bain breeding area was dis:osertA 111 1973; houevzr, b e  sate was not ICniown trp be aat;iag~xpd 
bj  eagles until; 1978. Due ol its remonz location In rugged terrain, dat8 orn xhz Cedar I3asir-r p,rsrito; is 
mainiy limited to nest ~ t re iks  cfuring URX he'iicopres fligh~?. Al&ough. tkse prair has Iaiii at I z a ~ t  I4 epga 
in the 12 tears o"s'knst~a2 occupmcy, onl j  aixo youag have hatched anJ Eedgzd. ' f i e  Cedar Basin ecis!es 
have 1 l i 3 t  laid eg i .  pririr to the first ORA flights in earl) Febntaiy: hotye! cr, the!, are rasuailq ir-icuh~i:ng 
by the second flight in mid-&larch. Egg:, bait! been laid from mid-Fe3xqdar_t, &c axid-hlarch: however, r~,u 
eiak ~ ~ 1 s t  on hatching or tledgimrg dates (Tabic D3.6-18. 

Tai3Ie D4.0-8. Yesling chrunoii;gj of the C d a r  Basin breeding area. 

Year Inctlbaiion Date Hatching Date Fledging Llatz 

- 
< 20 March 
< 26 March 
< 18 March 
< 17 March 
< 16 Mxch 

- 

< 21 March 

* lndlcates h a m  date. Other dates rnclude first ahservrtt~ons of lncubat~ng adults. or estlmatlons based on 35 
day mcuhat~on pen& or rke ngmg of nastl~ngs. 

< I n d ~ a t e s  "prror to" 
> hdla tes  "later than" 

-2 * Four raess have brjen four?% in the C d a r  Basin hrediling area: ( 2  one G;? a pinnacle. ( 2 ,  3 t ~ c l  on d i i f b ,  
a d  r4-1 in a l i k e  sjiaqlore tree, Nests i dnd "ieerz foisunJ in 19'3, btst h i e :  n td t  h e n  wed sir:re 
theis discover). Scst 1 i h  rnerei! the remnmts of an old nest and is iikei! the oBd2st kncwra nesr i-I. the 
territory (Ruhink md Podborr~y 14376). Kesi 3, found in 1978, i:odgafAf young :hill j;dr (Oirtnr;rk and 
Scif 1980). R~lle nzst was used again in 1973; then the bredifing area bas  apparentlq unn txp i ed  in 198ie 
A pair was preseat. in 198 1 and 1982, although no known eggs were laid (Ha> uood arid Ohmart 1982 1 .  

Kesr 3 was also u a d  from L383-1984 PA'. E&e, perk i;onm,) and fam 1989--1990. We ~ b s e r i e J  an 
adult in incubation or brooding posture on 26 Xprrl 1990, indicating possible hatctfiiz~g, aith:3:i,gfi the aa;st 
w ~ c  empty on 1 June. I.a'e,st 4, in a live sycamore tree aisng the creek, bvas kitaile in 1985 and us& bq 
the eagle5 daring 1985 1988 AH f-g?alur. grestc %re %till i11 exist en:^;. 



The C & z  B a i n  a g l s  qpm to have a prCXIuai~ity problem; al&ottgh t i fe pair h~ laid at l a s t  14 eggs 
in the 12 ymrs of known occupancy, on13 two of &cqe eggs h w e  ha~c t td .  Possible re&Tomas include: (1) 
The femde is contminatd  with g ~ t i c i d m ,  Imding trt "cfiin qgshefls, or dead or deform& eembq-0s; ( 2 )  
One of the adults is infeatiie, maad a n & e  replacement has occurrd since 4978 (when m o  young hatchdj;  
(3) One ttf the adula (most likely tfie male) is part of moher  breeding pair and does not as isr  in 
incabatinn du t ie  (see Section Cr4.23); or, (4) The prey base in tlae nest arm can not support the pair 
through incubation, and the d u l r s  must l a v e  the nest to forage. 

We c o f f ~ t e d  eggshell fsagrnenrs at Cedar Baqin in 1986 md l"687, arid rerrlevd a whole egg in 1988. 
h d y s i s  of the whole egg rev&& C d a r  Bask bad %he lowest BBE concentration of any egg co"ie;red 
in Arbona from 1986-1988, with leveis of 31 pprn (lipid weight) or 2.3 ppm wet weight (see 
SeGtion C5). Some b r d i n g  a r a  irr Arizflna wi& DDE tevels of 1W ppm Oipid weight) xtre still 
prductive. Alsn, historical @re-1946, pre-DDT) eggshell &icknms in the southwaf was 0,591 rnm 
( s m p l a  &om S;tja Cdifomiaf. Eggshelis ccliiead at Ceda Bain  me;ssur& 10 percent thicker, at 
0.651 mm (Section ES), n e s e  data fikdy mfe out the first hypothais of pesticide coataminariun. 

Pu'o ernhrycl w a  visible in the contents of the whole egg a$lfect& in 1988; there%re, it may be possibi~: 
tftat one of zhe adults at Cdar Brtsin is infertile, It is also possible chat one adult is part of anotSisr 
breeding pair and does not assist in incubation d u t i ~ ;  tfrerefore, the remaining adult must leavt t21e eggs 

forage. ?Jris phenomenon h a  bwn occurring at the Pinto breeding area since 1988, 

Although data on the prey b a e  of the C d r u  Basin pair is limit&. there may be periods of r&uc& fish 
avaifabifity due to fast and muddy river conditions following rains. In other Arizona breeding areas, 

dian prey are usually utilked during periods when fish become unavailable (see Section B4), and 
non-fish prey have been found in the Cd?d;u Basin nest (see Section D4.6.4). Carrizo Creek is lctcated 
7 h u p s t r m  from the Cedar Basin area, md aaracts a congregation of a g l a  in February. Carrizo 
@ r e k  carries warm water into the Salt River, due to geothermal activity, which could create early 
spawning mm in md around the mou& of the creek. 

In summiucy, hypo&esis 2, 3, or 4 could be acting to suppress reproduction at Cedar Basin. To 
accurately addrss  the productivity problem, tirrtfier data are ncded on the ecology of the eagles and 
tfieir prey base. 

D4.6.3 Mortrtlibia 
trjo incidenls of m o d i t y  have b e n  r ~ o r d w t  ;it the Cedar B a i n  h r d i n g  area; however, this is fikeiy 
due to the limited m u n f  of data on the site. 

D4,6.4 Knczm Foraging h e m  lind Food Hakiirs 
LPirtudLffy nohing is knitwrt about the foraging behavicts of the G d a r  Lr~asin pair, ChameH catfish and 
great blue heron prey items were coilectd in 69110 (Haywoo3 and Qhmrt4-n 19811- and are presenP& ilirm 

T h l e  D4.6-2, dong w i h  prey remaim collected ar rhe Best during 1986-1988, See Szctictn B5, l .y  iijr 
a d a a i l d  ila1ysis .sf prey remaim colie:t& during 11356-1988, 



Esh Birdd; 31zmmsb Iferptifs 
Channel mEt7sh Great blue heron Co~onrail rrahbir None fc~unci 
Sucker 
Black b a s  

W.6-5 Human Impacts 
The remote locrttion of the G d a r  B a i n  breding area likely precfuds much human disturbanze. Due 
to the trachesous white-water, even rafters md krtykers rarerely (if ever) float this section of the Salt 
River. It is pssihfe to hike up the river to the nest in srrmeas with 'fctw water flows, bur the site is 
grotxte8 by higher flows and the mggd  terrain during the breeding seaon. 

D4,Q.h Wildlife lateractions 
Due to the limit& mount  of data on the Cedar Bf3asin bresxfing area, nu wildlife interactions have been 
recorded at &is site. 

r)4.6,7 Wildlife Sigtttings 
The G d a r  Basin breeding arm supports a variety of wildfife due to the vegetation form, plant species 
composition, and the lack of hunm activity, Common black hawks are often sighted in the area, as are 
golden =,ales. As st;tted previously, Carrizt~ Creek attracrs a wagregation of bdd  eagles in February. 
Black (einnmon) bears md mountain lions dso occur in the arm, md we have observd their tracks 
along the river. 

B4.6.8 Management R~ommeadations 

9 ,  More d a a  needed on rhe foraging ecolog md nmting activities of the Geda Basin eagles in 
order to determine why the eggs continudly fail to hatch. 

2. Schduling O W  tfights ora a once per month h a i s  from February &rough fane could provide more 
&a& on egg or nesding mt2aality at Cedar Basin. 



County: Gila 
Latitude-Lc3~gitube Ten Miatute Block: 334-NO2 
Land Management: U , S ,  Burmu of I n d i a  Aekirs 

Ftlft Apa&e Indim Cornuni ty  (North of Sdt River) 
San Gxlos Indian Communiry (Sou& of Sdr River) 

Dismce From Phoenix: Air - 164.5 km E a r  
Dismce To Neiir~st Breetl-ing A r a  Upstr h n e  Pine - 44,% fi 

Air - 41.6 km 
Bismct: 'Po Kmrest B r d i n g  Area Dow%$trem: Mule Hoof - 29,6 Km 

Air - 14.0 km 
Distance From Grmite Reef Dam: 223,0 Km 
Home Range: Unknown 
Qudrangles: Deckers BuEe 7.5 Minute 

Carrizo S.E. 7.5 Minute 

1 Pimacf e Unknown Existing-Remant. Found 1973, Rubink No. 7, 
2 Cliff' Unknown Existing-Found 1973, Ruhink Ko. 6 .  
3 Cliff 1978-1979 Existing-Found 1978. 

1983-1984 
1989-1990 

4 Sycamore Live 1985-1988 Existing-Built f 985, 

"P Nest I and 2 found 
? 
IB 



Occupid 
Fail4 
F a i l 4  
Failed 
Faif& 
Failed 
Fall& 
Failed 
Failed 

0 
0 
Q 
0 
0 
0 One egg csl%ect&~ 
0 
0 Adult incatbatingbroodin:: on 25 April. 

No young in n a r  on 1 June, 

To& 
Y m s  
Mean 



3-n~ Chino bre&ling area is ioz;itd 1%' lirn nox?Ilu.est of Phoenix, a%cmg the free-fli~wing Big Sandy 
River. Five rhe r  ki'lomsters to thc: soulh &ic Big sand) and Smla hlaria rivers join ti8 form tht: Bill 
Wlillams River. uhich f l i ~ s  minother 5 kn  ~0iiti-a inro Aiarno Reservoir. The stirrounding area is fairl? 
opea, al93.loxgfi salt cedar ~nvasisio~z <hokes portions of the riparian c~rnd~ir . .  

I34,1,1 Hahisat 
'The biotic ~ " o ~ l i ~ n ~ i ~ l i t y  111 the Chinct area is of the Lower Sonosan Life Zone, tipland habitat- ia 
zharactensta,: ot the Ssnor an Deszrtscrub Biiime. Arlxilna t'pland Subdivision, s i t h  &%?;i,ciatcd Mohave 
Desertscmh Biome species. ??le r ipaian bahitat, is a mixture of the Sonoran Riparian I>eciJuous Forest 
and Woodlands Biome and the Sonoran Riparian Scriiblltnd Bicrme (see Section D2j. 

Habitat irnmsdialzly strrroundir~g the Chino nests is a corridor of xcatrerttif coaonwc_iods and u i l i ~ w s ,  ~ i t h  
mesquite and salt cedar proiif'erating in areas. Cattle grazing is no liznge; permitted in tfie upper portion 
fit Aiarno Reservtiir and the Chino area, although trespass cattle ax a common sight. and there is >till 
yay Iittlc regcncration of' coEonwuoifs and %iiliws. The citttonsvociJ snags which suppl) nest and perch 
sites are deteriorating. and large live trees are sparse. Cattle grazing has suppressed &r: regeneration cjf 

Plaez D22, Chino nzsa tsees along ehe dry B;g ai\-er-bcd, M a y  3987 {piaota by D, Drisci;%%), 



<0tk<r8~%t>cjd\ ,sxsd V \ I I I ~ I L ~ S ,  althi>:lgh ~ i n s z  the grLvihlg rnitralnriu~ll uznt  in[,> ?rfecr. rrees have ~ ~ s p m d d  
In 1387, ~LI I I :C~OUS :utro;..iuood seediings sprciiifi;;.;L from th~li: 2 r j  Big Sand) rinerhed, mtf beverd 
intermdiate ~t;"t:~;i~ 5 3 2  ~ \ i ' l l % i ) ~ a  and cctrton-+v~~cjds h35-e. taken $loid, These )ctung trees represent a 
prci~maisir~g future, h o i ~ 2 i . t ~ .  man] krelpas; :attle stiil enter the ared It be man] years until these 
trees are hargc enoiagh ti? supply nesting and pe r~h ing  h ~ b i t a ~  for r3glr"a. In the interim, :a~Irs gr,uing 
in alae. area may p r ~ y e n t  the seedlicgs :rrtnm reaching an> a d ~ a n c d  stag2 of developanznt. 

Due BO %,"ir" sand) ruhsrrate of the r:ve: battn:~~, po:kekis ol  quizks;ini! 0i:iir aivhag the rirer.  A rnmhs ,  
z e a  eiccurrd ac the clol;fie~;ln:~ of Big Sm2y and Sarlta 3lasia rlr 2 i s ,  "rf ieh be,r\er ponds aard ernergtar 
vcgcearie~n rw 1985 aha 1984. fa ,CIq 1985, the reservoir c a r z ~ ~ d r ~ l  past the Santa Maria Rivcr, and 
fishermerl p r r r z e ~ ! ~  up the river in their b,ms $@Mi, unpubli\hcd 5elJ nii"is8. 71ae reservoir receded 
sirlie 15385, znd currzn~dj th2 upper jnilrtherng pior-rion r2.f tl.i,: rnrsenoir is Licared soudl irf LSrown's 
Crossing. 5 km beiav; 215 Big Sand) and Santa hdarla cctnfluencr;, In 8987, the area from B r c c ~ ~ ~ ' b  
f'rossing hi> tfie rcsexvoir was carpeted with lush green grass. Currentl) &is area is a salt cedar jungle. 
-l'ire upper r e s ~ r v o i ~ .  is stldIleiv, with ifmall bays hartloring viu.ious spe:ies of en'mergent vegetation anif 
iiipportirrg a Iargz popuIatior-i of vt;ter-it?sI and shurebirds through k e  baltf eagle breeding season. The 
i zaervoir also concaini a Ilzalthj populatran of channel catfish, a r p ,  tilapia. and Iargcmouth bass+ the 
iattzr dra\+ia,g many i'ishermen to tiic q p c r  reserviirr. 

E)4,7.2 Reproductive ffistoy 
Reciamalion and AGF bralogists T o 3  Gatr;, M1charC Batman, and Rich GI i~sk i  found &l Chino b r e d i n g  
area on 25 Apri! 1985 in the rnidst a wiId5re: with the help of a BLM fire x e w ,  Phey ext inpished 
the fire and s a v d  h e  nest tree, which contained two nine-ueek-old eaglets. This nest (number I), in a 
live cottonwood tree, ~ledged ttto young that year. 

The eagles irsld this nest again in i980, hut the egg failed ro hae:h. During the same time frame (mid- 
March). the Horseshoe nest was h&ng s l o ~ ~ l s  inundated by the rising Horseshoe Reservoir, on  the Verdt; 
River. On 17 March 1986, the two Horseshoe eaglets, which hatched t 1-13 &larch, were taken from 
the nest ro the Phoenix Loo. On 21 Mar& rhe two eaglets %ere r'ioun lo the Chino b rzd ing  area and 
placed In t i e  nest. The addieif egg, which shouid hdxe hatched bq I M a x h  and was still being incubatd  
b s h e  Chino adults, was rernoved, 7 % ~  C h k o  adtllrs a;ieptt.c! %hi: eaglets. whizh subsequently fledged 
oil I and 3 June. In the interim, tl?? Horse~h(12 ~ i l s t  was at r e s~ r \o i r  Ievei on 28 March, and compieteij 
inrrndatcd on 29 3lar:h 1986 i,&iestd 1986;. 

The 1987 b red ing  seasilc brough",bitili many ihd;..igc% at eikr Chin!-) brreding area. Wixn Chino was 
discovered In 4985 h e  adult femu:e car-rtd a bbazkpa~k frdr-ismrhtzr, acd a VSFM'S band rsn her right 
t a w s .  Assuming al; Xri~i jna origin. her tta;kground u a s  e a r i i ~  traced: & e  nnl! Arizona bald eagles 
radica-tagged prior to 1956 were six 1 1 ~ ~ l l i r l g  telemstered during 1917- 1979 by blaster's smdents under 
Riobefi OIlrraart, ASL, HLldi;zhrari,li ii38: a telerxli.rer+xi tt tn nestIings BIB 1977- TO2 btTSF$VS band 
629-04452 r trcm the T3rt ;tl;Dilarie11 x c t ,  and 'TO1 {17SFP,YS band b2"1-04454) frern: eEle Bastjete breeding 
are&, TO2 d r ~ ~ w n e d  ai12r Srz$k,~:g i : ~  l ~ f :  humerus in an agjgrtisl\7r: 1~kgrazli011 ki th ill: s i h l i ~ g  
tHildebrande 19Si; Tbs-4 suriived uztil 19911, -hen 1: : i a ~  h f 3 ~ 1  .:I I:aigsr>. .lfbertm, C'anaJd i8hnnard: 
19gSj 

In 1978, TWO II~OT.;: rifstiln~.; a" i7:er-,. radio-ta~rzd,  -- one from Qie Hartlet1 bsedirig ares (IJSFWS bmd 
6?9-834f@); snd cne f r o ~ ~ ~  thc Cibe~r,ie nest iUSF6VS band 629-04461). Th; Bartlett eaglet died after 
Bccjgiisg 2nd - e - t . ~  .eaten b;i ;a rna1-8amalia11 pszd;a~a?.r (Hi%debrandt 1481j, TTh: dlibrcue eagizt disappeared 



after laving the n s t ,  b a  wii~  band& on the Iefi Beg so is ml& out as a possible source for the Chino 
fexnde, h 1979, two additictnrtf young were telemeter&, one at rfae Bmlett alest (USFWS batad 629- 

21, m d  anoefier at the Fort McBowell w r r i t i , ~  (U%FQ7S band 6294MCAj, The 1979 Bmiex eaglet 
t a r n &  to Roctsevelt Reemair the next yea, $though its rrilnsrnirter %ii& in July 1988. No data are 
available on the 1979 Farrt McDowell mgli=t {Sell 2982). merefore, the f 985 Chino fende,  baradd QE 
her right msus, would have been six y m s  @Id and from the 1979 B m l e ~  or  Fnrr McDoiiiell nest, 

In D ~ e m b e r  1986, the Chino Eemaji: (idearifid by her trmnaitrer and bmd) md a mgte c~~nstrucred a 
n a t  at the upper end ( n o d e m  share) of A l m a  R%$,semoir, 7.5 km bownstrem of her existing nest 
(Re HA], pers, csmm.), 'fhe tefenetry unit fell off prior lo January 1987, but the female r a a i n d  a 
dorsaf white patch in its Iocation. 

In the interim, a pair of mgls m o v d  inrct the Chino b r d i n g  area md built a new nest (nest 2) in a 
cotanwood snag just upstrt?suM of the exisring nest (nest I). Thus, with Chino attive, the new nesr at 
A f m o  Reervoir w a  n m d  the A imo  breding area (see Section DS. 1). Since the adult maielj at both 
t e r r i t o r i ~  were not banded, several hwo&aes  are possible, 

1 ,  The Chinu pair m o v 4  to Alamo in 1987 and a new pair n o v d  into Chino. 

2. Tfie radio-taggd Ghino female m o v 4  to A l m o  and acquird a new mde, while the Chino male 
remain& and found a new female. 

3. Tfie 1985 and 1986 Chino male died, and the femafe recruit4 a new male at Alarno Resemoir in 
1987 while a new pair moved into Chino, 

All & r e  even& are possible; howe\ler, No. 1 or Ko. 3 is more likely, given our current knowledge of 
bdd a g l e  biology and behavior. Although rnde bdd e a g l s  have been known to b r e d  with two &males 
in the same s m o n  (Section D4.233, switching mates (Number 2)  would be an udikely occurrence and 
h a  not been documented in &e literamre. In 1986, the Ghino pair ".. . utilizd the reservoir on d1 
occaions that observations were made there ..." (Sudx trd Morgm 119861, which lends some suppon 
to the Erst h p t h e s i s .  Also, in the period during 1985-1987, the reservoir reeded from a nof iern  
b u n d a y  u p s t r m  of the Big Sandy md Smta. Maria River confluence, to a point heiow Brown's 
Crossing. Tfre Ghino eagles may have m o v d  to A I m o  in order to be closer to their foraging areas, 
The current Alamo nests rrre witfiin the minimum home rmge described for &:: Chino pair in 1986 Q S u d a  
md Morgan 1986), 

In 1987, 'the new Chinit eaglt?s laid two eggs, which hi14 to hatch, in nest 2 ,  The nesr and supporling 
brmch feli hetween 15 April md 15 May 1987. The Chino breecling area has remained unibccupacd at 
the one h o w n  nest site from 1988--1;998. Nest H ir; still i~ existence 

Data on the nating chronology of the Chin<) eragles is l imi td .  In 1985, eagles fledgw4 on 15 an$ 
I6 May Forbis 1985). Backdating &rough 12 w e e h  in the nest, and the incubation period, 
r~ijults in an egg-laying date of aouad 16 f a n u q ,  m d  a hatch date uf around 20 Febm-uary, fn additio~l, 
incubating adulg were observed on 26 Jmu;lry in 1986 and 27 March in 1987. Thus, it appears that the 
Chino e a g l s  lay eggs in mid-Jmuary, which hatch in lare Febm-inaq, md ycttmg f ldge  in mid-May 
Rattle D4,7-11, 



Y% fncubati~n Date Hatching Date Fldging Date 

* f n d j w h  h c ~ m  &te. Orher &&s lnciude Erst obsewatzons of mcubatmg adulb, nr estl:mtlons based on 35 
&y incuttation perid or the agmg of nstlmgs. 

** Two y o u p  foster& from Hawstrot: b r d m g  area, 
< India- "prior to" 
> Indi~ates "Igbr than  

D4.73 Martalitits 
Tfie Chino b r d i n g  area w~ o d y  r~ccup ld  (at Emown nest locations) from 1985-1987, and there is 
vimafly no data on mortality. In December 1986, tile Chino pair (or fe'emde) moved to Afamo Reservoir, 
and a new pair of agles occupied the Chino b r d i n g  xea. It is possible &at the Chino mde  died in 
1986, and the femrtle found a new mate ar Afamo, However, .;he Chino pair often foragd at Aiarnt~ 
Reservoir, and due to the receding reservoir, may have moved to AImo to nest cioser to their foraging 
am. The new Chino adults have not been seen since 1987. Thus, there are no b o w n  mortalities at 
the Chino tenitory. 

04,7.4 Know% fiumging h e a s  and Fwd Habits 
The Chino eagles were known to forage from Km 62.0 (5,7 km above the Big Sandy and Smta Maria 
River mnfluence) on the Big Sandy River to EOtl 53.3 on Almo Raenroir .  fn 1986, the Chino pair 
". , , uti l izd the resewoir on ail occasions that observariom were made there." The pair also utiiized 
some beaver p a d s  nex the Big Sandy md Sm& M z i a  River confluence (Sudas and Morgan 1986). 
Prey i tem describd by Sudar a d  Sforgan (1886) are present4 in Tabfe D4.7-2, along with prey 
remains eoflected from rfie nest in f986 and 1987. See Section f35.l. 1 for a detailzd anz1ysi.i of pre] 
remains col jwtd in 1986 and 1987. 

D4.7,5 Human Zrnpaee 
Humm drfisturbmlzce was nttt a major problem at the Chino nest site in "486. Sudzr and hf<~rgar.n $891Bbi 
describd low W.;ing hejicoprers, lctw Icvel milimy jets, sonic booms, md ATCs a disa-8lrbancei; en tnie 
eagles. PITC riders close $0 the nest were particularly dismptive tc the Chino pair. 

Fishemen may threaten. the succas of this; Preding ares drie to the agnourar of waste munofil;ment. 
Monofilamef-r~ i s  present in an zbusmdanze OR Alamc Resitn70ir. Each ccat%nnen,ood snag, including Q a i ;  



Table D4.7-2. Prey s p ~ i ; a  obsemd t&en by bald a g l s  or cc>ilwt& from the nesl zt the Chinrr 
b r d i n g  area, 

F~sh Bir& Bfammah Hesprifs 

c q  Unidentifid BIachi l  None fc~iinnnd 
GhmeX catfish waterfowl jachabbit 
Tilapia Xmtoma 
Largemou-t;"1 b a s  
Bf ack b a s  
Crappie 

Afmo n s t  trees, have a prepondermce of mtsnofilarnent, hooh,  and Iures in them, Monotilamens nor 
only kills bald a g f s ,  but many other wildlife specia a welt (see Section C3.3) .  In 1986, 
nonofi'iment, hooks, and bass f u r s  were rernovd Eron &e Chino nest. Simifrv problems occur at the 
n w b y  A l m o  nest site. In 1988 %.he A I m o  agIet  fell from the n a t ,  and when found on the ground it. 
hd a fishing lure fodgd  in its tonpe.  A white-faced ibis, brought to the nestling by the adults, vyas 

hanging fi.om the opposite end of the lure. Eaglets have also died from becoming entangid in 
rnonofif m e n t  at the nest (S-ion D4.22.3). 

m.7.5 Reservoir Efevatiom 
AIamo Reservoir extended n o d  p a s &  the Big Smdy and Smta Maria River conf'luence in 1985 (FXaXt, 
unpublished fidd notes). Currently, the noAern bouadary of rhe resenioir is south of Brown's Crossing. 
Tfiis Lowering of the reservoir is likely what prompted the Chino pair to move to Afamcl in December 
1985. The subsequent loss of aquatic (foraging) habitat fikety contributd to the abandonment of the 
h o w n  nest sites since 1987. 

m.7.7 Wildlife 11nteraet"rons 
Due to the limit& mount  of data on the Chino b r d i n g  zea, the only interspecific interactions recorded 
involve the chaing of great blue herons. turkey vultures, and h a w k  by the eagles. Xor-thern orioliis 
were d s o  observed diving on sag la  at the nmt fSudar md Morgm 1886). Ko intraspecifiz interactions 
have been r x o r d d  at Chino; however, other eagles (one a nw-adult) were o b s w d  on the reservoir 
md flying toward Almo Darn (Sudar astd Margm 1986). T h s e  eagles were likely the f.ie9s Wash pair, 
which were ~ o t  discoyered bq agency personnel until May 1987. 

E)3,7,8 Witrllife Sightiagq 
Ttae Chino brd i rzg  am suppoad  a variety of wildfife spesies, due to the co~xthina~i~n of de.jec, 
riprtrim9 md resenoir habitats existing irn 1985, M ats in t;kte area inctnrde muskrats, besvers, 
racmm, javelins, and ferd buif-us, Herpti'ia include rosy boa sn&es, western diamondback 
ra t r l~n&es,  gifa monsters, and spin3 sof-shell& tfurrlcq. Sudar an3 Morgm (41986) obsesvd golJen 
m g l a ,  Huris' h a w k ,  common mcmrhens, grwn-hack& herons, hlrrr grosbeaks, md great egres at the 
bmver p n d s ,  A gsat blue heron rookeq is locat& tapwrem of the Santa Sfzllaria confluence, on the Rig 
Sandy River. 



I ,  Since a moratorium on gra ing drmdy exists for the upper goaiorn srf A l m ~ c ~  Reservoir rid "$re 
Chiact am, all trapaqs iratQe sh~u1d be rernovd imdlate'iy and kept out sf the ripzirim a r e a ,  
n i s  would give young willows md C O M ~ R W O ~ ~ S  a chmce so grow, "%-he planting of c~tton'~,ood 
pfs may dsn be neces sv  to provide tirrure nest trees and perches, if cattle ;anriot be kept imt u i  
the arm. 

2, Reservoir levels necessary to srtstain the three bald eagfe b r d i n g  area hAHa~ala, Chino, m d  Xs,eqs 
Wash). asociatwf wi& Almn Paescrvnir sfiolrfd be e ~ b l i s h d -  Jf the resewoir were tcs fill to 1985 
md prior levels, it is ptsssihle th;tt: the Gfi-int~ h r d i n g  aea  could becrbme active agairm, Juz io the 
inzrme in aquatic habitat mfsd fc>raging r u a 5 ,  dtfiough it Is not known what Impact higher resen.i)i~ 
levels would have on the AIamo ztnd Ive's Vr ' s f i  e d g l ~ ,  



Date Disa~verd :  25 April 1985 
Drainage: Big Smdy River @r@-flo.z;ing - I~aremitrent) 
Elevation (MSL): 1200 f 
Crtunry: &fahave 
Latitude-hngimde Ten Minute Block: 342-3 133 
Lmd Management: U.S. Burmu of &anad Mmagenrent 

Kinaman Distr~:r 
Disaaciii Frttm Phoenix: Air - I6T.Q Srrn Sorawest 
Distrmee To K m e s t  Breeding Arm Upstream: Besiilss Pisst 

Air - 48.5 I;m 
Dismce Ta N w a t  B r d i n g  A r a  D o w n s t r m :  AIamo - 7 , s  Km 

Air - 7.5 km 
Distance From Bill Williams Rivsr Confluence: 5.0 Km 
Dismce Tct Afarno Reservoir: 8.3 Km 

Air - 7 .8  km 
Home Range: U b o w n .  &own to utilke Almrr Rmervoir fieyuently, 6986 
Quadrangles: Artiffery Peak 15 Minute 

Pdmerita Rmch 7.5 Minute 

N e t  S i t s  
b& Status 

X Cosonwood Live 1985-1986 Existing - Saved from wildfire 25 April 3985 
when found by Tom Gatz and Richard Raurnaxl, 
t:.S Bureau of Reclamation, md Rich Glinski, 
Arizona G m e  a d  Fish DepaEment. 

2 CuEonwoob Snag 1487 Buift 1987 - Brartch broke and nest fell 
April-May, 1987. 

Stattrs F 1 e d ~ d  Comments 

f 985 Stkccash1 2+  2 2 Adult femde band& on right tarsus and 
telemeter& as nestling in 1979 at 
Barzlea or. Fnn hf.i;l;Dc;well breading 
area, by Robex% Ohnsart. 



O i 2 ~  One egg colleztzd, Two young from 
GIiirseshoe b r d i z ~ g  area foster& inlo 
nest and f l d g d .  

0 %ew female or pair, Q);d pair  &mded 
fern&&! moved to A 1 m ~  breding area, 

?*;st R O ~  occupied: in December 1989, 
Nest nor checked during remainder of 
sascrn, 

ToGd 
Y m s  
M a n  



171e Ql~heziaC X?rcc~iing area 1s iui;it& 146 krn east iif, f%fic?enix, along the free $10-ing Szl"iRi~er, heiosi 
 he Higilv,aj 60 hriiige, near Cihecu.3 Creek. 111 &is drea, Salt River 80:is aflrnugh a IlaIi.i)\x canjon. 
iSalt Rk;r C'anya;n< bounded b? idrge prornsn:srJ cIrBs Ci5ccue Creek is a $re&-f1ow;ing peiellglial 
srrzar-il w h ~ h  meanders through a deep chasn; hsundeii by Hargr: d i s h  and enter.; t2ii: Salt River frnm &e 
n u n h ,  Cihe;ue Creek has r-trree ~;slerfa:is ix it. rhz first one, oczurrlng 2-3 ml ups t ram of the S ~ H :  
Rrleg. rc 20-40 rn high. 'g"sai: surra,innnding arca i s  composd of rugged terrain .ixrlbzd ~ i t h  <ar,jms. High 
ah$.\ e rhe rixer, ;zteep sl,>gatt~ bear the rsrnalns of abnnJi.na3 m8nrnt.q and mining trails 



E)4,8*B fIabilzL 
The biratn; zi)amn~lnlt) in d ~ e  Cibecln6 area i s  of &r 'h'pprr S U H I ~ B . ~  Lye Lon," Zii" upinnd klabitcit as 
chrtraitesisti~ itf &-it. Inzzraor Cflaparral Biome md &ihc Great Basin C;mifcr iVitudl2nd Biomr 4x2 S~ctioi:! 
432,. M m ~ n i r a ,  pri~ki:, pear. arid gr&ses griis arnc~mrgst junipers mJ l i k e  oaks can &e m m s  above rile 
~an;;sl~"4~. Ripxian habitdt along the creek and river in the zanyml hortom is a I T I ~ T P ~ C  of ti12 S~~nc~rz11 
Riparian Deziduc-rms Fioresr and %-~lndla~adcd Biornz, tfie Sonitran Wipariara. Sctubla:~ct Biiirne, and th? 
Shtncsrara Intericsr Strands Biome. Ponzionr of &e creek are btlbinded by d i f i  t~al ls ,  aH&c~ngla more ny:cra 
areis suppctre large cotriin1j;oods mJ sy;ami>res. 

?hc frer?-fiii~iing Sde River :i:ntalans adriab%e: Bows, sad dilc ro &e aa;;rri:u :srr>rin, heal.) rsi,ii. 
respecidit; during the spring snitwmriti car1 be rransri~rrr~d iizto a ~ a l H  09esrraiction; during heal :, ra;i.ps 
in mid-hiarch 1985. a 12-foot wat% of warzr came through thc Cibecue are& 

D1.8.2 Reproductive History 
7'fre Cihecue hreding area, discovered in 1473 (Rubink md Podborn> 19761, has had a sporadic histury 
of uccupanct;, success, and failure. The Cibccue eagles havt: laid eggs frctr~ 27 Jaaauar) ro 5 h"iar;f.r, 
hatching young from 3 March to 8 April, and fldging eaglets lfrcrin 13 hla! tu betwzzn 5 and 12 3r:m 
(Table D3.8-I). 

The Cihecue eagles have built a pinnacle nest (11 on Cibecuz Cre& and ~ W D  ~Iiff nests ( 2 ,  3)  irn the Salt 
River. Kest I,  found in 1973, was used by the eagles in 1973, I975 {Rubink and Podborn) 1876i, 1971 
(f-lildebrandt and Ohmart 1978). and 1980 @a> wood and Ohmafl 1981). Nest 2 was found 2 kfarch 
1977 (Rubink, unpublished field notes), and utilized from 1978-1959 and in 1982 (Haywood and Oh~~ia r i  
1983). Nest 2 was used again from 1983-1984 iGrubb er d l ,  1983, Sudar and %%organ 1984), and in 
1986 md 1990. Xes? 3 was built in 1985, and us& by the eagles in 1985, 1987, and 1989. fn  1988, 
the adults rebuilt dl three nzsts, and all three art: still in existence. 

Productivity at Cihecue h a  been sporadic and plagud hy nestling mortaiity. One young fledged from 
the nest in 1973, and again in 19775, hut the site was not c f i e ~ k d  in 1973 (Rubink and Podbornq 1976). 
'The territory was unoccupied a? tmown nest locations in 1976, and hatch& one young in 1977 w h k h  
disagrpearttd li-om the nest Cf-iiidebrandt and Ohmarl. 1978). In 1978, the Gibecue pair bathed thrze 
young, altfrough only two f ldged Mildebrandt 1981). The sire failed in 1979, but hatched three :o'~ng 
xhich died prior to fledging in 1980 tHaywr?od and Ohnlart 1981). The territory was unoccrrpieii ar 
h a w n  nest Itlcatittns in 1981, and fldcfgej one Svslng in 1982 iflat;wood ar3i.i Ohmar; iB83), Th; 
Cibecue pair hatch& seven eaglets, but o d y  fledgdii four, from 1983-1985 iGrubb I986al. f'h;: site a+;:% 
iuccessfiiI, but again Iosc one eaglet in 1986. The Cibclcue nest failed itin 2987, Insing one esylek, 2nd WJA 

i)ct.upid in 1988, rhough app;lrently nr> eggr were laid. One young Bdg&d and one dia: in 1983, dnd 
another d i d  in 1990, 

We rescued ara adrrlt male BAhEtf7) on 21 Nrjvemker 1988 from &,a Sdt River belori nest 2 ,  aa:d 
era~~sportd hi111 t~ the LLibertj Wildliie Rc.hahilitc;xion Pxiliri. -The eagle had broken his rigfic U I H M  ing3 
agl t ~ o  places, t ' p m  capture, ws notized the aduit carried d t'SF!X,S btlsid 1629-04453: rln I;ih 

IZ~BBS The eagle h3d heen bmuzd~d as a nzheling In 1977 ar the B&rtfea br3;ding mrea iHiidr~rdndt  133: I 



Table M.8-8. K s t i n g  chronology of the Cifiecue ' b r d i n g  area, 

Year Incubation Date Hatching Date Fidging Date 

- 
27 f m u a q  
27 Jmuq 
2 Febmarq. 
7 Febmary 
9 February 

- 
5 F e b r u q  
25 February 

- 
< 17 April 

- 
la  March 
12 Mzrch 

- 
I M a c h  

3 Mxcfi* 
8- 1 l March 

f 4 March 
14 March 
- 

13 M a c h  
2-5 April 

- 
>. 27 May 
- 
- 

5; June 
- 

- 
13 May*, 1 June 

30-31 May* 
7 June 

- 
5-12 June 

* hdicatt=s born date. Other data include first obxrvations of incubating dutt?;, or %timations b d  on 35 
day incubion pried or the aging of uestlinps. 

< Xndica* "prior to" 
> India- "later than" 

D4.83 Mt~rblities 
The Gibmue b r d i n g  ;u& h a  experiencd &r: most h o w n  juvenile mod i t i e s  irt Arizona, 13 since 
1977. Of these, tive young died in the nest, four disappwed from the nest, three fell from the nest, ar;d 
one disappwed at'tsr fldging. This number represents a minimum mortality figure, since it is difiicufe 
to keep track of pst-fldging jt~k~eaila, mind most data co l l e~ ion  @y the AREKWP) ceases when the 
a g f e ~ ~  l a v e  the nest, One young d i s a g g m d  fiom the nest i~ 1977, and one fell fpom rhe nest in 1978. 
Anu&er 1978 jrrvenile, which was radio-taggd, disappmot-3. after Bwfging (fiildebrandt 198%). fn 1980. 
df &rw young d i d ,  one disr rgpwd &om the nest, one died in the nest of an intestind ulcer and 
hemorrhage, and the &ird felt earn the nest during a bmding at6empe on 7 May [Hapwood md Qflznart 
49etoj, Two mgle6 disappear& fiorn rhe 11at betweera I1 M a c h  md I3 April ira 1983 (Grubb Pk 628, 

1983). One young died iin tfie nest on 18 April 1985 (DeCmdido 19851, and one eaglee fef: from It-re rnese 
on 17 May I986 (Hein and $;&stcall 19861, 



At t%i: Cibicue aerriwry iin 1987, the mgla died after being ;itrack& by a nea-aiialt bald eagls, 
ABEWF" bic,logis& P, Carroll a d  A. Housser 1st obaarvd ife aduk female on 18 April, being chased 
d o w n s & m  by a supernumerary %ear-aduft male (nbw part of the nesting pair] with brttun fciit;?ers in its 
A i t e  hmd md ai l  (ca, 4 ymrs old). On 19 April, the nm-adult begm interacting with tile tesidene 
AuTt mde: the two mgla entered irnto sever2 aggreqsive aitercatitlm per day, On 29 April, the intrudipig 
mate enter& the n a t  and atBckd the agle t ,  The raideat male return& tto the a m  during the an;l:k 
md drove the Boater adult away from the nest; no obbervations of the: flnaeer male occurred during 
5-8 M a y ,  Carrofl rutd Housser were absmt during 8 md 9 h-Zay, but r e m n d  on f Q  May to find efle 
a g l &  &d in the nest md &e near-dull interacting with the rsident male. Oaiy bones and "icath2:s 
remain4 when tfre netling was tsetrievd on 13 May m i d  a heavy infatatinn of Mexi~an chickern bugs 
(Cimicidm) (see Section C3.4 1. 

h 1989, b r d i n g  activity remain& unknown at the Cibecue hreding area until 5 June, wh2n we 
ohsew& an appruxirnatelj 12 week old juvenile in the n s r .  A wildlife oftker fix the White 
Mc)un&in-f;crs Apache rrihe monitor& Z"Ie n a t  &rough the sea\on and told BioSystems biologists &c$ 
one t j f  the young died around 17 April, at about five w=ks of age. The Cibecue eaglets' death may have 
b e n  link& to high temperaara (see Section C3.4)- although the implication is circun~tanriaf, 

711e 1990 Cibecsre eaglet died oa 14 April, at 1.5 weeks of age. Thc adult female was repofld to carry 
a fuzzy obje~t (likely the dead agfet) away from the n s l  on faat date wershaw and Mehling 1990). 
Two river rafiing gu ids ,  who were J s o  professiond photographers, had photograph4 tfre nest and aduits 
in m I y  March. W e n  The nest watchers arrivd on 13 March, the photogrwhers inform& ABENWP 
personnel th2t the adults were circling the area and vocalizing during filming. On 5 Aprii, on the nest 
watchers day off, the river rafting guide "bfazd a trail" up the backside of the nest cliff, and once again 
photographed the adults md nest. The photographers later infomed ABEXWP persomei that one adult. 
w s  circling and vocdking, whiie the other remained on the nest. On 14 Aprii, after the femaJe 
apparently removd the d a d  eaglet, the nest watchers hiktd up the very noticeable " b l z d  trail," and 
observed the nest ws empty (Kershaw md Mehling 1990). It would appear that the photographer's 
disturbances at a cmcid point in the nsting cycle (just after hatching) may have contributed to tkie 
eaglet's demise. Other possible factors contributing to nstling m o d i t y ,  including monofilament fishing 
fine, nest pgai tes ,  and heat stress rue deQilecf in Section C3.  

There have been three known adult mortdit is  at the Cibecue bredifing area. In 1937, the femaf-e did nor 
rekm after being rRad out of rhe arrd by a near-adult mde bald eagle on 18 Aprif iCturoll and Housser 
1987). It appears highly Iikelq that the near-adult mde ki i ld  the Cihecci: female on elat date. This near- 
adult taler enter& into aggressive dtercatinns wirtri the resident male md even aRazk& the eaglet in the 
nest. A new female occupid t61e Cibezue territory in 1988 hat was replac& by a near-adult fezale in 
19W, 

We rescar& m adult aide <AM071 on 2 1 it'ravember 1988 from afie Salt R i~es  beiow nest 2. The  eagie's 
right wing had heem broken i r ~  two pfaccs, %it& a section broken uut of the urna GIverr the pittlern c l r '  

injury, it is pt3ssi5lc tliaar the wing had beejen broken in m inaggressive Asercaf-ion with another eagf f: or .il ith 
a large fdznn, Peregrins n s r  near Cihezuc Creek, and have been knoww xo attack bdd eagles (see 
5tz;ctions D4.14 and D.h.171. 

We radio-tagged 2A&f07 50 we cc>e;ld ~ o c i t i l r  his movernenhs fc~llowing rehabiiitatlrzn. 011 16 $an:m-y 
1989, we rde.as& AhZOT at the $a;tr,$t? Critek r;i;may h t n  Roosevelr kaeservtair, where he reaaaaj~d for most 



nf janurtry md F e b r u q .  The eagle a p p m d  to be irn excefjenk he&&, with well devebopd breast 
muscle (a m a u r e  sf h d j  mnditionj, when capturd in the PinaiFPinto nesting tzrrilory on 22 February. 
Nowever, AM07 was fouad dertd on 1 l April 1989 near Eess Cznyun, north of Globe, Arizona. The 
eagle" sstare of dsomposition p r ~ l u d d  determinatiora of the cause of deaa ,  but pitisonirzg seeaxed iip 

us the most parsirnctnious explanation, 

m,8,4 Faraging Areas and Fwd Habi& 
The Cibecue a g Z ~  are known to fc~ragr: from Km 177.0 to Knt 186.6 on tire Salt River, md Km 0.0 tit 
Km 3.5 on C i b ~ u e  Gr&k, as .\.re11 as in Salt River Daa% 08a7. 13 May 1987, we sighted an adult flying 
fuw over the water 2-3 km abcjvtt the first waterfafk an Gibecue C r s k .  Most k o w n  foraging has been 
dct~irsnented in &e river below Tfle nests, dti-iouyh the c3;sgl~ were ubsen-& flying to o&er areas and 
r a r n i n g  with prey mildebrandt 1981. Sudar md Morgan 1984, De Cmdicio 1985, Hein md Nhstcrll 
1986, Carrt~lf and Housser f 987, Kershaw and Mehling 19901. Foragirng information was limit& to areas 
observd by ASER'WP and otfier r m a c f i  personnel watching the nest, reslrlting in a bias toward the 
river section below the nest. This sane bias also result& iin small home rmtngks, restricted to river 
sations and a x a q  visible Erom Best obsemation points (Hildebrandr 1981, Gmbb 2986a). Maywitod and 
Ohmart (1980, $981) investig~td foraging sites at G i b ~ u e  by conducting ground searches for white-wash 
m d  castings, bur it should be rernemberd h a t  herons rurd ravens also produce white-wah and that bald 
eagles may nor cast udess feeding on m als or birds, Finalfy, ringtails, raccoon?, and other prdators 
f d i n g  on fish may lmve remains indistinpishable from &ose of bald eagles. 

Sucker spawning occurrd in Cibecue Creek and Salt River Draw from 11-27 Much 1984 (Sudar and 
Morgan 19841, 23 March to 21 Aprif 1985 il)e Candido 19851, and mid-March to w ! y  April 1987 
(Cmolf and Housser 1987). Each of the above sources noted prey deliveries to the nest from upriver 
during incubation and the early natfing period, then shifting to both upstrem and bownstrem use later 
in the nestling period. Tne autitors also noted more prey deliveris from the direction of Cibezue Greek 
during spawning. The shift to downstream foraging Iater in the seaon  may be a response to increased 
river rafting and kayAing, which macentrates in the upstream areas during trip depaflures. 

Prey item dmcribd by R u b i d  mb Podborny (1976), Hildebrandt f1381), Haywood and Ohmm (1981). 
Haywood md Ohmar? (19831, Gmbb (19841, Sudar and Morgan (19841, De Candido (19851, Gmbb 
(1986a), Hein md Nahstott (1986), Garrofl and Housser (19871, and Kershaw and Mehiing (1990) are 
prmentsd in Table D4.8-2, along with prey remains mltected at itle nest from 1986-1989. See 
Section BS.l -7 for a debi ld  malysis of prey species utifized by the Gibecue eagles. In addition, the 
ag lm were observed attempting to capture c o r n o n  mergansers (Surf= and Morgan 1984). 

The Cibecue adults were o h s e n d  steating prey from great blue herons, turkey vuirures, cornmon ravens, 
and r&-tail& h a w k  Cge Candido X985, Cxrctfi md Housser 1987). De Candido (i985j observed :he 
rrduit m d e  pirate a frog or toad frctm a raven, a small manmaf from a red-tail& h ~ k ,  and a woodsar 
iMenmma) from some arktty ru l tu r s .  De Candido (1985) noted the eagle carr id  the pirated neotcprn~n 
in its he&, w h i ~ h  is unusud for raptors, as they normafly c a q  prey in their feet. 

E)4,8,5 Hun~an Inlparrts 
Humm ddisrurbance is a problem at the C'ibecue breding area. This section of the Sale River, from ?vluld 
Htmf Bend to just above Cibecue Creek, is the launching spot for numerous rafiers and kayakers that flitat 
the S d t  River, Be Candido f 1985) reported &at during high vrpfume~ of rafting and kayaking traffic, one 
group p a s d  below the eagle nest at least every ten minutes, Rafters and kay&ifcers were also recorded 
as diswrbmusca by Sudar and Morgm 11984)- arad Carroll and Housssr (B987j. Orher xfisturharr2es 
includd a bulldozer repairing the road belo% nest 2 (Suds and Morgm 1195-4), lol;a level wnijitary jet acd 



Table D4,8-2. Prey sgecias obsend  t a k a  by bald eagles or collected fr~anl the nest a$ the Ctbecue 
b r d i n g  am,  

c q  Watehfu~ 1 @ss~on?aii rabbit 
Channel cag~sh U ni J e ~ t i f i d  Anatidaa; BIazktaii jackrabbit 
%"la&& ccadlsh Unidentifid wate~uw~l  Kwtoma 
B a s  Rock squirrel 
D a e ~  sucker Scrub jay t-nidentititxf Sciuridae 
Sonora sucker tdaidentifia smd% 

m m a a l  
Gmbef's quail 

Unidentified snake 
Enidentified t kad  
fclnidentifrd frog or toad 

helicvpter trafic, vehicles oa the road below the nest, gunshots, md  fishermen in or near foraging areas 
{Sudx i r d  Morgan 1984, De Candido 3985, Rein and Nafistoll 1986, Carroll and Housser 1987, 
Kershaw and Mehling 1990). Dynamite blasts downsrrem of nest 2 were described as disruptive to the 
eagles in 1986 and 1980 (Mein and Nahstoll 1985, Kershaw and Mehling 6990). People camping, 
picnicking, and partying on tfte beach below nest 3, and below nest 2 were &ought to be tfie greatest 
disarbance to the eagfa (Sudar and Morgan 1984, De Candido 1985, Hein and Na;?sroll 1986, Carroil 
and Nousser 1987, Kershaw arnd MehIing 1990). 

As described a b v e ,  two river rafiing guides, who x e  afsu profe5siond photographers, photograph4 i i e  
nest and adulrs in early M a c h  1990. The river rafting guides "blazd a trail" up the backside of the nest 
cliff, and once again photagrapM the adulh and nest on 5 April, when the nest watchers s e r e  on their 
days off. The photogrwhers Iates informed ABEh'NrP personnel that the aduls  were circling and 
vocalizing on mch oitcaion @ershaw and Mehfing 1990). Tne Cihecue eaglet died on 14 April, at 
1,s w ~ b  of age, Photographers hzve been ssociated with nest hilures at two other brediling m a s  in 
Arizona (see Section D4.25 2nd D4.26). We have albo cthservd 3 ,mzrc ia l  rafting fliers that advertised 
"Mike tct rn a g t e  nc9t" as part of rhe paid :rip. 

Also in 1990, an m? heiicop~er flew u ithiaa 204 m of the nnst twice on 24 M ~ c k a ,  and an air force jet 
s c r w h d  past &e nest at a distance of 300 m [la2 27 Mxtrch. Qn H Q  md 8 1 Aprif, air force je",e~ 
wirfiin 4t3Q m of tfie azsn, 81 vehicles passed bsiow the nest, 12 hikers w d k d  below the nest, mtll 
12 rafb float& p a t  the nesr (Kershaw md Mehling 199%. 

D4.8.5 byildlife Interactions 
At Cibecue, bald eagle inreractions %ere oissemed with r&-pail& hawks, peregrine falcons, American 
kestrels, w m o a  ravens, great hirail heros* golden eagles, osprey, and ;rurki;? wlmres, 111 additiaasa, the 



ecigim pirat& prey from arkey \%lrures, ravens, and rd-ai l& hawks (Sattar and Morgan 1984, De 
emdido 2985, Nein md NrthseoIl 19865, Carsol! armd Hc3usser 1987, Kershaw and hqehiing 1990), 

Mmy intera&iuns wirh other bdd a g l a  at Gibecue were aggrssive (Sudz and Morgan 3984, f(;ersh;iw 
md M&ling 1990). As mention& abi~ve, a nw-adult bdd eagle enter& rhe territory o6a 68 April, md 
aaaclsd &e rs ident  female, nrafe, m d  agler over ehe rest of the nsting s a o r a  (Cmoi l  and Housser 
1987). Tke aduft femde was last obsewd on 18 April, being cfias& dowmtream by &e ma-adult ~naie. 
On 18 April, the nf-af--;rdult began interacting ~ i l h  the resident aduft male. The two agies eenterd into 
sever& aggr~ssive dtercations per day, On 29 April, the intruding male enter& the nest and attacked 
the eaglet. Tfie reqident made return& to the arm during the attack and drove ehe floater adult awaj from 
the Bat; no ohsewations of the floater m d e  occurrd from 5 to 8 May. Cmoll md Housser were absent 
during 8 ;md 9 May, but return& on 10 May to find the agfet  bead in the nest and the nex-adult 
interaaing wi& the resident mstfe. On 15 May, the fast daq of observations, the near-aduft was still 
fighting with the r ~ i d e n t  male (Carroll and Housser 1981). 

D4.8.7 Wildlife SSigings 
R e  @i"nue breeding a e a  s u p p a 5  a vaiety of wildlife species, due to the wide range of elevation 
chmge, and a s o c i a t d  habi&&, over a small area. Peregrine Fdwns nest in the Cibecue area and arc 
cogunority sight&, occasionally interacting with the bald agIes. Other raptors observd incirtde red- 
Qil& hawh,  Grwper's hawk,  sharp-shim& hawks, ospreys, golden eagles, Americm kestrels, and 
wne-tailed hawks. Anna's, Cosa's, md  nrfous humingbirds have been sight& in the area, dong ~vith 
vermillion flycatchers, rose-brat& grosbeaks, blue grosb&, lazuli buntings, indigo buntings. purple 
Gnches, verdim. loggerhead shrikes, acorn and ladder-backed woodpeckers, Stelfar's jays, coInmoc: 
crows, hmd& and Scon's orioles. and snowy egrets (De Candido 1985, Kershaw and Mehiing 1990). 
Ringtails and raceoons are cornon  m s .  Eeqtiles of interat include western diamondback 
rattlesnakes, gopher snakes, black-necked g m e r  snakes, and Sonoran mud turcles (Kershaw and Mehiing 
x 990). 

D4.8.8 Management Recsrnmendations 

1, Vaitsus a m  need to be closed, depending where the eagfs  nest. If the eagles are in nest I ,  the 
hiking trail up Gibecue Grlek should be c losd ,  ff the birds use nest 2. the area below the nest 
should he c losd  to slopping ra&ers, kayakers, md  vehicles. In y w s  when the eagles nest at site 
3, $he picnic ground across the river below the nest should be r fosd  to dl entry, including rafters 
md kayalrers, and night par t i s  (Sudar and iailorgan 1984, Dr Candido 1985, Mein and Shstol! 
1985, Carroll and Housser 1987, Kershaw and Mehiing 13901. 

2. Due to the high Ievel of juvenile mortaliry and the mount  of recreation ilt the Cibectlc breeding 
arm, Af3EhX7P personnel should begin coverage at the onset of incubatiiln. This would provide 
protction during early incubation and when the young first h;lr;h, t ~ ~ o  periods when the Rest is t e r j  
susceptible to failure. This scl-b&tnle would also provide mure data on juvenile monslitg at Cibecue, 

3, Comerciaf  river rafting outl?tters cuprently have to app11 for pernits to float the Salt and Verde 
rivers. Most outfitrers know the locatir~ns ot eagle nfi& md pitint them out to their parzies while 
floating Ehe river. This provids a avriiabfe experience and d u c a t s  &e public user abour tiaid 
ag ies ,  However, one of the restsictiom of ehe pernit should be &at ccomercid rand private) 
rafters md IrayAers should not stop near mgle nests, or make c m p  within %he view of  the nest, 
Thwe "So Stop" zones could be placd on river maps (commercia"fly zvailablej which are currently 
used by private md cnmmercid outfits 



Date Disa3verd: 1973 
Drainage: Salt River ; Cibec?.ug Creek b~~re- t~owi~mg f Peremid) 
Elevation (MSL): 3120 - 3.Wg fi 
Gount-4.: Gila 
Latitude-Longitude Ten Minute Block;: 334-1 103 
Lmd Mmagenaent: U,S, 13urau of Indim ARairs 

Fort Apache Indim Cornunity (Kohth of Salr River) 
v.S. Forest Service, Tonto N;Pli~nd Forest, 
Gfohe Rmger District (Sou& of Safe Riusr) 

Distance From Pbctenix: Air - 13Cj.Q km E a t  
Distance To N a r s r  B r d i n g  Are% Upstream: Mule Hoof - 5.9 Kxm 

Air - 6,0 km 
Disance To Smes,s;t Bredibtg Area Downstr Canyrsr; 

Ail* - 13.5 h 
flis&ncr From Grmite Reef D m :  178.2 Km 
Home Range: U h c t w n ,  ECnown to utilize Salt River, and Cibecue 

C r e k .  from 8h.hove first warerfdI eo a3ntIuence. 
Quadrangis: Mule Hoof Bend 7.5 Minute 

Blue House h4ount;tin 15 Minute 

Pinnacle f 973 Existing - Found 1973. 
2 975 Rubi& No. 10. 
1977 
1980 

Cliff 1978-1979 Existirag - Found 2 March 1977. 
1982-1984 

1986 
f 990 
3 985 Existing - Built 1985, 
1987 
1989 
1988 Adul& rebuilt nests 1 B, 2 and 3. 

Young - Colaarnents 



GLBECLX BREEDIKG AREA ( c 1 3 ~ t i ~ t i d )  

Status 

1977 Failed 1 + t 
1978 Successful 3 R 

3 

198 f I,:noccupi& 
f 982 Succastul I +  1 
1983 F a i t d  2-t- b 3 

I984 Successhi 3 3 
1985 Successful 2-1- 2 
1 986 Successful 2-4- 2 
L987 Fail& 1-i- 3 

Young d i sappead  from nest. 
One a g i e t  fell from nest. One: young 
d i s a p p m d  posr-fldging (helemeter&:j,. 

One eaglet ddisappeaed from nest, Orle 
died in n e t  Cintestind ulzer md 
hemorrhage), One yctung feIl during 
bnnding attempt. 

Two young disappexzd from nest, 

One eaglet died in nest. 
Qne young fell fsom nest on 17 &lay. 
Adult ferndie vanished 18 April after 
aggressive interaction with neaf-duit 
male b d d  eagle. Kear-adult continud 
to attack resident male and eaglef. 
Nestling d i d  8-1 1 May. Severe 
Mexican chicken bug infestation in nest. 
New femde. Adults rebuilt nest 1, 2 
and 3. 
Adult male found below nest 2 on 21 
November I988 with broken (in 2 
places) right uina (wing), and taken to 
rehabilitation facility. Male hand& on 
right tarsus as nestling in 1977 at 
Bartlelt breeding area by Robefi 
Ohmm. Injured rnde replac& at nest 
by new male Kov-Dei: 1988. 
Rehahilitat& nlde band& on left tarsus 
with black VIB band and relea& 15 
Januxj  1989 at Tonto esruay on 
Rizosevzlt Reservoir Rehahiiitatd male 
recap-turd 22 2eb I989 un Roose-Lelr 
Rwervoir, naar Sckac)ol House Point, in 
esce$iem ccndition. Wehalsilitatd male 
f ~ u n d  dead I I April 1989 north a i  
Globe n e z  HZSS Cm~faon. One >ornng 
died in nest ar 5 vyeeks of a g s ~  



n'ew fzmde, near-adufa: (ca, 4-5 years 
old), One young died in iaest 
12-14 April. AduBt fende  carried fuzz) 
object, appxenti> the dead eagiet5 away 
&am na-on 14 April. Pho~ograpker 
dismshm;es ran 5 April may have 
contributd. 

7' t td 

Y w s  
Mean 



PART D: HISTORY OF NESTTNG POPCF."~TJON TS-I 1 1 

The Cliff breding area i b  i ~ ~ d t e d  65 k138 ~ ~ ~ f l h ~ ~ 5 2  of Phoenix, di~lig r e ~ i 2 d ~ e d  YB-42 Kii er beltow 
Horseshoe Dam. The silrmunding area is fairly open, with abundant .i ehiclr: dccess points; il~lii ei er, 
some prcmilntiir?; cliffs dt? exist. land c las~s in downstrean as the she r  approashe$ ESarilett 
Resen~oir. Due t t ~  high i e~c l s  of recreariiin pressure, a cBasure was enacted at the Cliff hrezciitlg area 
on 7 February 11385. Tonto Nationd Forest Order 12-58 closed tfie area to A1 encrj from 15 Nt,~&rnber 
r i i  15 J d t ,  l'he! closrrre dates uere rttvisaf in 1887, prohibiting $1 entry f ron~ I December to 30 June 
each year, 

T ) l , Y e l  1i"abitut 
The biotic coxnmulzit> in tfie Cliff area is nf the L w e r  Srirrorrin Life Lone. ITpland habitat is 
characteristic of the Sonuran Desertscmk Biorne. Arizona t'piand Subdivision, wi"t species representing 
the Palctvcrde-Cacti-5.fixcd Scrub Series an3 the C r m s o t e h u s h - G r u c i i i x i o ~ ~ ~ ~ i ~ r ~ ~  Serlzs. The riparian 
habitar is a xnixkirr: of the Sonoran Riparian Deciduous Forest and Woodlands Biomc, t i lz  Sonisran 
Riparian Scmblmd Biorne, and the Sonoran Interior Strands Biorne (see Sectiora 122). 

Piake D2.I. Cliff piraaolz nest 431, containing t ~ o  6.5 tit 7-week-old eaglets: along the repulatd 'i'crdz River, 
April 1985 (pi-iitto b)- D. Draacsilj. 



Below Honi;t,hhite Resewoir, the Vsrdc River suppoias a single line of cotkor-iwoods m d  a a ase il~esqiji;e 
b s q u e  which is u s 4  as a campground. "fie river is braid& in this secrjipn. % a &  several s.sfndH~>w arcas 
offering ft3rding by vehizfe. Access roads have been worn etarough the mesquite brtsques, and rezrearion 
abundr* until large promontory cliffs on the west bank, nelu the USGS gaging station, limit irehick trax t91 

along the river. Sorne fc~ur-whel drive vehicles ford b e  river at this point muad trakei down Lhr e&st 
bmk. 

Tra are scarce dtrwnstreaxn from the nest vidinity ti, Rartlztt Resenoir, and cliffs become marc 
aumercjus, dthttzlgh dry wash&$ still provide vehicle access. dn this section, the river supports some 
emergent vegetation. dong sdagt-erd cutbanks and smdl difZVii, The upper portion of the reservoir conreics 
some Ixge promontory cliffs: however, most: of the resenoir is devciict asf bald cagiz perching habi:at. 
with stcep desert slopes to the east md more open countri to wed ,  

D4-9-2 Reproductive Ziislory 
The Cliff b r d i n g  area appeahs to have productivity problem, In the seven >ears uf its Imt-iwn existence, 
the Cliff territory f i ~  been successfail two years, hiled three years, and zpparentlq did not iaq eggs in 
twrt yeas, The eagles have laid eggs during 2-27 Fcbmxy, fstltchd eaglets from 9 Mack1 t ~ t  5 April, 
and f t d g d  yctung from 27 May ro 8 June (Table F)4.9-L), 

Table D3.9-1. Nesting chronology of the Cliff breding area. 

Incubation Date Hatching Date 

- 

Fldging Date 

1984 26 February 
1985 5 Februaryx 
1985 2 Febmary* 
1987 - 
1988 4 Febmary 
I989 27 Febmary* 
1990 -- 

1 April 
12 Sfarch* 

- 
9 March 
5 April* 

- 
7 ,  8 June* 

- 
27 May" 
- 

* hdicates hottin date* Other &lei; include firat obsrjations of'ancubating adults, or esk171atic)ns based 02 15 
day incubation pserictd or the aging of neqtPLngs, 

The Cliff hredrng area v;a discc>verzrcl on 12 :$psi1 1984 rUodds %984), a:d has ishad fuur knawn nast 
sites, two on cliffs f 1, 21, oni: in a ,ive zorsonstood tree 631, and one on a pini1ac1z (4)- Nests I , 2, araJ 
4 occur 3x1 a ;]iff bvwl diiwnstream of zhi? BJSGS gaging s~2tioil, 'rt'1lile nest 3 is lcacated rxar KA R a n ~ 3 .  
Nest I was built on top of the cliff (basicdiy a griiand nest) and I - ~ S  accessible to humans and predators. 
The eagigle.~ used nest 9. from 8984- 1985, riaen the nest $'ell between 3uiy and Soven~ber 1985 qEakle, ptrs. 
comm.). Nzst 2 is m mifrciji nest cc~mrmctcd by Teryl Gmbb, USFS, in Kovembes 1984, and has riot 
hem used bythe eaglw (Gmhb, pers, comrn.1, Ncs.st 3 was built in Decemhcr 1983 on. lop of a great 
blue heron ntokerj (Forbis, pea,  C O E ~ I ,  i *  Kest 3 %as never used by the eagles, md kli aicrrbg \+ath cle 



supprtirrg branchm betweera June a d  December 1989. The Ciiff pair built nesz 1 in 1986, anad hi"r(e 
used the nest kttm 1f-)86-1990. Keir 4 is I~iifil$ed on top of a free-standiag pinnacle, aad is rne~eiy a ring 
c r a t 4  hy a few sticks, Nests 2 and 4 are still in existence. 

&?]en the Cliff b r d i n g  area was f ~ ~ u n d  in 198.3 two eagle& %ere in &"le:est, however, &e young 
bisappwcxl betwwn 31 hlay and 5 June, Olae mgtet :ta later found dead b e i i t ~  thi: nest ::iff (Grubb 
1984). TE 1985, the pair i i d g d  two eaglets (Gmhb 1'386at. The  eggs failed to hatch in 1986, and rile 
pair zppacntly did nut lay eggs in 1987. Two young flsdgd itom the Cliff nesr in 1988, arad one cagiee 
hatch& in 1'389, hut died witStin a weak Tfie eaglgb aappaentij did not Ia? eggs in 1990. 

When the Cliff nest was enter& to band %he eaglets in 19958, one young (If271 had an eye infectnor-i, R ith 
scabbing over the eye and awes, We tmik phittographs and c l w d  his eyes before leaving r.he nest. We 
capturd the o&er young 0126) for radio-tagging, after she had t l d g d .  Altl-rough JI26 did nut shci-ii. 
signs of eye i n f ~ t i o n  when b m d d  in the nest, she had scabbing md foam aound her eyes uhen  
capmrtrl. Xt was bier detemined that the eye infectionis were prob;ihly avian pox @SFWS 19816, 
K. Ingrm,  pers. comm., E), Gxcelon, pers. cornm.). We c f w d  her eyes, md aiso removal ii fishing 
fimk from "nr toe. Tne hook had been bn~ken off. md the entire upper portion was inside her toe. We: 
collect& some monofilament fine, three Fishing hctoks, and some fishing weights &om the nest when the 
chicks were baaadd" 

B o ~  of the Cfif d u l &  have carr id  USFWS bands, the male on his right tarsus and the female on her 
left msus ,  at I w t  since 1985 ( C m x a  m d  Mo"rzkin 1985). We capmred the Cliff nlde on 8 Jurle 1988, 
for banding and telernetq purposes, and read the U S N S  band (629 7) on his right tarsus. The 
a g f e  w;ls b a d &  as a nailing in 1979 at the Rdmond breeding maywood and Ohman 1983), and 
would have b ~ n  five y w s  old in 1984. 

D4.9.3 MortaIities 
There have been t h r ~  document& juvenile 'odd eagle deaths at the Cliff breding area. Of these, m u  
young disappear& from tfie nest (one later found below nest cliff), and one died in the nest, In 1984, 
the two a g l e a  s u n i v d  to 8-9 wwks ttf age, then disappeared from the nest between 31 May and 
5 lune. A search of the ruea on 6 June ii~und one eaglet dead below the nest cfiff, however the other 
young was aot located (Gmbb 1984). 

At the Cliff nest site in 1990, one eaglet hatch& ou 5 April, but died prior to 12 April. The adults 
wnrinucxl incubating the u h a t c h d  eggs until 15 May. We :limb& the nest on 16 Ma) and c301iected 
one whole egg and two sets of eggshell fragments. The eaglet mat have been a victim of aboic- 
average temperarura during this period (see Section G3.5). Possible hcrors conrribulirrg to nzstii~lg 
mortdity, including mono.filment line, nest paraites, a d  heat stress are detail& in Se:tii?c C3, 

m e  two hand& CiGliff ad.uf& have been at the b r d i n g  area s i x e  at l e m  1985, and no knvun ad:i:t 
miifiditim have c~ccurrd .  

Kuder and Sinor (1989) repofid pmple shooting ;zk the Cliff adrafts rn January 1989. Such a disesrban;e 
(if not f a d )  mulid result in the pair not nst ing,  or abandoning eggs &at have been laid. There h a e  
bwaa numerous repor& of barafire near o r  under the Cliff nest jDodds 1984, hiarrin 1984, Carnara Lar:d 
MoQkin f 985, Cooper 1985, WiZli,ms 6985, h'dnstclll ard PrescoE 1987, Dixun ailif hfaack: 1988, iCcd?r 
and Sinor 1989, MeRling and Kershair; 1990, and S ~ t i o n  B4,71. 



D4,9,4 mown Fusagirng Arms and Fgwd EIabiLs 
Prit~r to BioSystelxz study, most foraging at Cliff h& bee11 d6>cumented ina &bae river bslow the ~ C S : S  

$'b 65-&) and in a pool &3us,J& %> prsmonrorq cliffs at 64.1, dthough rhe eagles %ere o b ~ ~ r ~ ~ d  
flying to other x= and returnmg ~ i t h  prey R3ctdds 1983, hfxtin 3984, Camara md Mcavkin ',"P5, 
Ccwper 3985, Wiflims 1985. Khstclll and P r f i c ~ E  1983, D i x ~ n  and Maack 1988, Kudes and Sinisr 
1989, Mehling md Kesshaw 1990). IE addition to &e laet area. foraging w a  t~87Psesvi:d OR ':EWL~ i ~ c ~ a i ~ ~ n a  
near KA Ranch (Carnara and MoQkin 8985, Meialing and Kesshaw 1990;. 

Camtva md Priotziiin iB985) and Ckmper 119853 observed a trend in &e Cliff eagles' forzgin;: behhvriir. 
Tfie m,ol;es capturd prey below the nest cliff and $so brought prey back fixram distrtna Ic~ia"tions prior ro 
hatching, From 12 Mzch batch date) I s  5 May 1985 the eagles foragd dmctst exciusively below ~ 1 . s ~  
nest. During &is s m e  period, carp were ubsesvd spawning beiow the nest ciiff. After 5 &fa!, f~csraging 
was less luc;lliz&. and prej was taken upstrean1 and dowmtream ctf the nest. (-9x-p were avaiiabie in 
such nun~bers that rhe eagles would wade into the water nnd hop on a fish (Camza and Motzkin 1985, 
Crti5per 1985, Willims 1985). Kuder and Sinor (1989~~ ttlsa obscwd a carp spawn bziou the nest cliff. 
It a p p w s  &at carp are available throughout the year below !he nest zfifi, as .s;.e have a~bsemed carp 
wdlswing in the shaliows with their backs ornt of the water from March to October at Km 65-66, 

The Cliff adult male was capturd md telemeter& on 8 June 1988, and probided int'ormation on foraging 
m d  movernenrs during the 1989 nesting season. k'nfomnatefy the nest fai:Etif& in 1989, foiling the 
nppofiunity to study foraging and hahitat use associatd with feeding eaglets at the nest, The home range 
of the Cliff pair extends from f(m 50.0 on the Bartletr Resenpair, to Km 75.0 on Horseshoe Reszrvili:, 
toMing 25 Km. The GIiff agles  were 0bsen.d interacting with both the Horseshoe and Bartlett eagies, 
which were also telemeter&. 

Prey items dtt,qcrib& by @odds 1981, Martin 1983, Gmbb 1984, Gmara  and Molzkin 1985, Coopar 
3985, WilIiams 1985, Grubb 1986a. ?;;tfistolI bind Prescaff 1987, Bixon and Maack 1988, Xudes an3 
Sinor 1989, Mehling and Gershaw 1990) are presented in Table D4,9-2, along with prey i t e m  obseri.ed 
~ s n  by a g t a  and prey remains coliected &om the nest fiom 1986-1989. See Sections B4.7 and B5.1 .if 
for rft&il& mtnalysis of prey species utilized by the Cliff eaglm. 

The CliE adulb were not obsesvd sreding prey from other species; however, other birds did attempt to 
pirate pre? from the eagles, Cooper (1985) noted n golden eagle umucccsshlly anempting to steal preq 
from the aduft mde. The goldeat stoop& on the male, hut did not acquire the prey, which fell to thr3 
ground, In a scenario iikely oaiy to be periormd by a bird as clever as a Cornid, a raven (which nested 
wie;-din 206t m of the mgles) pirat& prey directly our of the hdd gagies nest, %hen they lo,fi to ;has.=. @2 
a gc~lden eagle. Paodds Q f  985) deai ld the incident as foflows, " .. . "rhe golden esgle came up and bath 
adufz bald eagles were engagiag it, one of ravem went over and ianded in the eagIe" nes"nt", pcckreJ 
at the chick but it was fend& ajff if! the chicks so it pirat& some f~f i td a d  lefi-."' 

I>Jage5 Burnun Empac& 
Mumas, d i s~ rb~wc t .  is a serioub prohiem at the Cliff bl-edilag x c a .  Fishermen, sjzoiiters, zam;.i?ss, 
~llrtiers, md off-road vehicles enrer the olos-errs arc2 and hfismrb she eugles during each bredrnag s=asiin 
(Deaefds 19514, M m ~ n  1984, C m x a  a ~ d  hfc~~zkin 1985, Coiiper 1985, W;'~Iliaaras 1985, Nd~stoli drld 

Pracoff 1987, Dixon md bfaack 1988, fiuder md Sinor 1989. Mehling md fiershaob 10-90:. Mudrs 
Siaor 91989) stared, "We had a comtaa& Bszrage of pwple, jcts, pri$ate aircraft, lan2d i?au;6&:s in (?r 26 tj,; 



TaMe D4.9-2. Prey species observd taken by bdd edgles e>: cai13ac.ted 14em &e nesi a:: the Cliff 
brcding %a. 

CFP 
Chrtnaef catfish 
FBatk4ead catfish 
Largemouh b a s  
Black b a s  
Crwpie 
Sucker 
Shad 
Unidentilid fish 

Ilnidentifid wakdowl 
America 
t'najdenti6d paqsc~ihte 
Camhe13 quail 
%%ite-wing4 d o ~ e  

Unidentified snake 

closure hundary." T%e cable c~ at the ESGS gaging station has become a joy ride tbr public users 
fWilliants 1985, Nhstoli and Pracorr 1987). Dsdds (1984) d s c r i k d  a biker's dog atrempring to get 
at the a g l s  in nest I @asicafly a ground nest). The level of recreation& ::use in tfie nest area was 
qumtit'red by Kuder and Sinor (1985)) who cmped at the closure boundxy upstream of ~ b t :  nest on 
weekends from 10 Mxch to 16 April 2989; h e y  prevented 323 pmple from entering the closure. Dodds 
(1984), C m a r a  m d  Motzkin f1985), md Cooper (1985) noted &at heavy human use limited forsging 
at CIiR, and described changes in h e  eagles behavior on weekends verses week-days. ?'his change was 
also ubsewed by Martin (1984). who star&, "Foraging activity was ofren interrupt& by The nxaily 
disturbmces, &ereby maEcing prey deliveries erratic, specidly on weekends." 

Al&ough low fevet military jets. private a i q i a n a ,  and heficupters were common in the s e a ,  they did 
not disturb the mgls  in most czlsa Dodds 1984, M a i n  1984, Cmara  and Motzkin 1385, Cooper 1985, 
Will ims 1985, N&sto!f md PrescoM 1987, Dixon and Maack 1988, Kuder and Sinor 2989, Mehiing and 
Kershaw 1998). However, W l l l i m  (1985) observej an adult Bushing duritlg a low level aircraft 
disrurbance, and sated the eagles were disturb4 by sonic boi3ms. In one instance, Dixon and hlaark 
(1988) nut& arr incubating eagle huddid over tfie eggs when an air force jet screeched past %it;?in 150 m 
of the n a t ,  md Kuder md Sinor (1989) obsewerf tfiz male f lu sh4  off the eggs once by a Iow Level jet. 

Shooting is ri major problem at the C i i 8  breding area, Krider md Sinor (19891 reporred people camped 
inside The closure, on the gravel bas across from the nest, arad were shooting at rhe adlais irr January 
1989, Pwplt: were &so observed shooting spawning c q  in the river, and shooting swallows %hi& nest 
new the gaging statictn (Williams 198-4). Gunshots were record& aeaa or helow the nsst in ail avrailahir 
sources iDtdds 1984, Manin 1984, Camara and Matzkin 1985, Cooper 1985, WlIiiams 1985, KaSzhtuil 
and Prescog 1987, Dixvn and Maack 1988. Muder and Sinor 1989, Mehli~ag and fiershaan, li390), 

The Cliff territolp. receives much pressure from recreation, Four-wheel-drive lczhizles, fiskrerrrx~a, 
campers, and pmple sht2oring autoz~aric. semi-autombic, md other types of firearms continmail:, fiii.;i 
intct fie nest a r a ,  The Cliff nest site is within a Isgaily designat& B&d Eagic Breeding tireti Ciusui?, 



aithc~ugta h&e closure ha,< not be~n 2nt;ir;ed. Ivrc.spasscss is? ~ h e  <lasure are:$ said ~ h i ? ~  did niit see a 
slorsure sign, while i~thzrs read d ~ e  signa and ernrered r;or,i?;iekeless. Tilt. i:ntter was especiu8By t r w  of repeat 
ksffendcrs, wk~o said h y  had alu-ays igncred rhe ciosure signs and had never beer1 scoppccd (Kuder and 
Siniir I989j. 4 lack i:f ?roper nuad blocks a ~ l d  piwing s!Eo.;r.s cc>n:l~;zai aziess i.2 &e nest z e a  from a12 

nnfdaern hosndary, klehfinp asid Kershair: I!?iIb_! and pers, csr.;lm,j d e s r i h d  numerous accrrur:"r ~ 1 % '  

t;efiicles and mnshot.: within closure i;; Febrrra:) 1390. 1: is possibie gJlar rcici raa~ch distrrrkrrnce in 
January and Febmary deterred rhe eagles frr.om nesting in 1990. Se? &',S. Fish  a d  \j;iiiiliie SCF$:~CC 
iH989) and (B990) for detaii2ii i?ii.oiants :3f disrurbanz? at the Cliff b:edi;;g arcs is: 198% ai:d 1989. 

kishermen aistr threaten ti72 SU:;L"SS 4 b f  i-irecding strza h j  irrebparisibi? Jisposi~g of wage 
moraotiiamerrr !in:. f$ e coliei.f& n~a~lrifiiarnex~:. htscbks, and ~ ~ i g i a r s  from the nest En. 1985, and remian/& 
a hook from one nesti;ng9s toe, h4ilonofil,?iqent ndf; enij kills b d d  ezgles, but man) other wildlife species 
as well (set. Section C3.31 Arrzorx~ ba!d eagiets have died from beaming  exltangbd Ira rnilnofiiament 
at the nes; :Secritm D3 22.31 

Xb;4,9,6 'CVEldIife frtteractioz~s 
At the CliE nest site, :ntera:tions ii I& :orr;m:w raa ens are nuncrixs,  2nd occur dailt b e c a u ~ e  tit: ravens 
nest wid.tin 200 m of the eagle nest, Other spezies interacting usit> rht: eagie5 include red-tailed hawks, 
which also nest nearbq, fiarrls' hariiks, ctsprey, goiden eagles, p~regr ine  falcons, Cooper's habsks, 
Swainson's hawks, tlirkej iuitures, great blue herons, and coyotes SL)odds 1984. Martin 2384, Cmara 
and Motzkin 1985, Cooper 1985, M-iliiarns 1985, Sahstoll and Przs~otr  1957, Uixon and Maack 1988, 
Ktider and Sinor 1989, Mehling and Kershau 1990). fn addition, kingbirds harass& the eagies at a gerch 
tree, suspect4 to be the kingbirds nest tree Williams 1985). 

On 3 March 1988, at 0530 hiturs, i 'cyres :aliing near the nest el~citeci 90 seconds of vocalizations from 
the eagles. The next  day,  at 2145 hours, a pair of great horned owls calling near the nest caused the 
eagies tc vozalize for f i ve  n';lnbites {D~xoT; and hlaz:k 19881. Grear horned ci\tis have been nuspe,-red iff 
kiiling ~es t i l ng  and pijst-tldging eiigirs in Ariruna (see Section D4.15 and D4.173. 

On 10 Febaar)  1985, an immature haid eagle attenpr2d to cilter the Cliff nest. The incubating female 
spread her wings to prote:r the nest and vocalized. She then left the eggs to chase thz intruder awaj 
(Carnara and h%o&kira 1955). Xd-isroli and Prescorr 11'387) observed ssuhadule bald eagle in the nest area 
during 6-22 Fehruarj 1987: the subad~~I t  entered the ncsi on heveral occasion:, and rear raagd  the nest 
material, Even I h o ~ g h  the adults viere in the area, they did nat r2a.x aggressively toward the jounz 
eagle. Other subaduit 2nd near-ad~i'i baid eagies %err: chased Dur GI t i c  ared {Dixcin axid % k a c k  1988, 
Kuder and Smor 1389. 3IehiIng and Kershsti 1990) 

Pd4,9,"71"iifdlife SSiFhrings 
Eerpeiles in the arza inzlude werizr:-i itiamondbaik rattiesnakes, desert :or-ioises. giBa monsters, spin? 
sofrs:riell tl;raies, and silort-!iorned .=lizards. W h i t e - f ~ e d  ibis have be;...:.) sighled, as ~ i e i l  as snowy egrets, 
doub]e-;resred cc;rmoraries, $:anad:: geese, gadwalis, pintails, grxn-wicgei" ted .  c i m l ~ a i ~ i ~ s ~  .;2al, redheads, 
2nd ring-wccked ducks. ,&long ~ i " ,  &z a ~ ~ i a i  deserr raptors. goiden eagles, peregrine falcons, prairie 
falcons, osprey, zone-iaiizd faaui-,~, cornman b!ack haxks, Cc!o;vx's hawks, barn cis. I . ; ,  screech owls, a ~ d  
elf oiq~ls have been sighted. Odles birds &.served in &e area include b!a:k-~ilinned, Ciosra's, Anria's, 
n l f~us ,  and broad-taild hurr.,mingbirds, Inca doves, rsd-naped sapsiickzz.~~ %X~illian-sson'i sapsuckers, 
i,;crnaijiis;in fla,caichers. sage :i?,rashers, ncar~hern 3 r d  fioc~ded orio'aes. hrvnzed :owbirds, pyr.~'%.i\iicsxia~ 

. . 
bfact,-head& gsosbeakr, %;rbzul% bixneings. pine siskins. bridled tihi:rnicr, rnagrsolia warblers, a;id green- 



tailed, nrhuu-sidd,  brown, and Ahen's fowhea dCcapsr 1985, Dixorn md Maazk 1988, ar:d Bii?Syr\:cn-,s 
remrchers 1987-29891, Peregrine fdcitns were sighed on 6 . a ~  occasions in 1985, a&ennpting to 2q::w 2 

s.a.dtc)ws nesting n a  the gaging sutmon ( C m ~ a a  md Sjoekin 1985, Coi)per 1985) 

I ,  The current cfosure is not karctirsnal due to a lack of enforcement, proper posting, and road 1>13:k5 

( a d d s  1984, Mafiin 1984, Carnara and Mo&kin 1385, Cooper 1385, Wiliims 1985, N;tfist~il 2nd 
Prescotr 1987, Diwon and M a c k  1988, Xrrder and Sinor 1989, Mehiing and Kershaw i9983. In 
addition, the closure n d ~  to be enlug& at the nortftern b o u n d q ,  w bIock vehicle access Into 
the nest arm* This enjxgentent should include the coMontaiood grave upstream of the USGS gaging 
station, md block the river ford t l p s t r m  of h e  nest (Camara md Morkin 1985, Cooper 1985, 
Nahstutl and Preswtr X98T DBixon and Slack  1988, Kuder and Sinor f 989, Meh:hling and Kesshaw 
1 990). 

2 ,  The extend4 cfosure zed should h ' i c ~ k  vehicle access at rhe canis guard, Pq l ~ i k i n g  the gltte {kihich 
b alrmdj in place), In addition, a strong cable fence should be piaced at the high gravsl terrace, 
upstrmm of the gaging strition, from the cliff to the river on the west bank. Vehicle trafi2c is 
&ready % m e l d  around the gravel terrace m d  past a swmpy  pool. At this borrleneck; a strong gat.; 
should be placed across the r o d  md lock& ((similar to the Bartlett gate]. The lock would ailow 
rmchers and USFS personnel accas for their operations, but prohibit public users from catering nhe 
n a t  area. A large sign informing public users of the closure, and the fines for illegat entry, should 
be placed on the gate, witfi small plastic closure signs dong the fence Wuder and Sinor 1983, 
Mehling m d  Kershaw f 990). 

AII closure signs should he identifid wwib USFS and USFWS logos. The signs could aiso state tii,i: 
ABEhWP personnel are on duty, and are likely on their way to inform the trespassers of their e:ro; 
If the river is properly post&, no one c m  say they did not see a sign, 

3. A bem should also be placed on the road lading to the nest, off the M z a k d  Wilderness access 
road on the eact b&. A B E m T P  personnel have afrady p lacd  a sign and large boulders here, but 
some "determined" off-road vehicles still gain accas  to the nest area (Kuder a d  Sinor 1989, 
Mehfing and Kershaw 1990). In addition, the southern boundary of the closure shoufd be posted 
and f e n c d .  

4, Signs should be posted at the FS 42 mind FS I61 road mrfl-oflff Cram the main Horseshue road, 
warning public users that h e  xea is closed. Xiuder and Sinor (%989) suggest& posting a iarg:: 
perrnlanent sign at &esc tlbm+jEs, which expiaim the closure boundaries, dates, mJ fines fox sliegai 
entry, The large sign could dsct have a piace to hmg a small "open" or "clssed" sign, sc.i pcu;ie 
atways h o w  the status of she c%osure, even as a glance, In addition, the sign shoildd he used 3. an 
spp~ftuni ty  to d;xtui.~~e the public about the eagles- 

5. Tfie amount of recreation prssure  in the Cliff breding area is incrsasing mnually, The nnes: a;:J 
a g l a  are readib visible .fiturn the gravel bar near the USGS gaging station, Kuder rnnd Sinor a'%Y89; 
set up a small public viewing statbn at &is point in 1989 which was a tremendilus success. Sral~d. 
ABEfa'%?P personnel wilX be present at CGli-Ff dtlring each breding season, it secms advisable tc ~ c a  
up a public viewing station o~ the gravel b a .  The station :oulJ be aJvcrtisd "in the large :Insu:e 



signs at xhfic: t u r n i ~ e s  on FS 161 md FS 42, mtnd also sn closure gzte. Bb ducatnng the g e ~ e r a i  
pcbiiic: akk~mt the Cliff birds, and letting hem a;mdBy see &C eagles (J~IL?; i.llick.51 d1ro:ngh sp&:mg 
swpes, tkae clcrsure's eE~arvcnc%s wuuI4 be great15 in;rea_id. blani, peopie would ~ake it a;13cn 
&emselves to tell violatiors 20 leave arm, or  r~-par: 9: ioiators ti2 Lh2 pre3pcs agea~iics. 

6, As discuss& pre% lous%>, sbtioting is ;a major problem at the Cliff breedirng a z a  Afl ot the a~ai labl ;  
sourca s td td  %hat sh~wflng S ~ O U I ~  he prohibit4 within a 300-m-i butler zi3rae surr:iundii:g thc cli:<ijrc 
{Carnara and Ma%kin 1985, Cooper 1985, WilIjm6 2985, S\j&shdi~~ogil and PI-eszog 1967, Dixi~aa 31119 
Maack 1988, Mudar wcf. Si~por 1989- Mehlinmg mind Ketsfaaw 1898a, 

7 ,  The closure gate on the road ar the n o d e m  b u n d a q  of the BarfleR brzding area effect lvel j  

prevenL9 \v&icla entry to that nest area. Hawever, even this gate w a  broken by a truck ramming 
it in winter 1989. A similar gatire is need& to block roads mtering %r? CIiff bseding area Pj;x 
way to avoid cfasure gates being broken by trucks and t 9 e ~ i ; s  cut F j  Lrespzsserh is I\$ p l a s  large 
bjarlders across stratzgic access boltieneck5. 

8. To prevent disturbmince to incubating &u?iul&, all closure signs, gales, fmces. a11d utia2r barriers sil,>rald 
be in hncticjnd condition by November or December of each year. This task cisuld promote edgic 
productivity, simply by reducing egg morrality due to dishurhance during incubation. 

9. It is appaent tfiat tack of enfrtrrement is rducing the e8ec t iven~s  taf the closure. A U.S. Forest 
Service, U.S. Fish and Wildlife Sentice, or Arizona Game and Fish Depmment represenrative with 
the auChority to write cibtions should he praent at Cliff on weekends to enftjrce closure ialvs. 
However, if the public viewing station is successftll (see recommendation 5) enforcerneni personnel 
may not be necessaq. 

10. Due to the high lwei of recreation& pressure at tfte Cliff breeding area, ABEhWP personnel sho::ld 
begin coverage in fmuary, instead of the normal Februzy start date. 'his would prctvide ~;rore;r;c;n 
prior m egg laying, and during earl) incubation, when the nest is most s~sceptible ru failure. 

I I .  The cable car at the USCS gaging station haq b ~ o m e  a toy for public users v i l l ims  1985, h'al5stoil 
and PrawM 1987). If this device is no longer n e d d ,  it should be removed. 



I h t e  Diswverd: 82 April 1989 
Drainage: Verde River @eyrrlgZ&'i 
Elevation (MSL): 1 8 a  - 2 W  PL 
County: Mttricopa 
Latitude-Longitude Ten Minute Block: 335-1 114 
Land Management: U.S.  Forest Service, Tontin Szaiiond Forest* 

Cave Creek Rmger District 
Closure: Tonttl Nation$ Fora t  Closure 

Order No, 12-58 
Enact& 7 Febmay 1985 
Closed To All E m q  15 P;c~.vemher - 15 July 
Ret7ised 1987 - Cfosd To Ali E n t q  t December - JO June 

Distance From Phoenix: Air - 55.5 ksn S c t ~ e a s t  
Distance To K a r s t  Breeding Arw Upstream: Horseshoe - l 1.2 Km 

Air - 9.0 km 
Disrance To K e a f s t  Breeding Area D o w m t r m :  Bmlea - 30.5 KT 

Air - 15.5 h 
Disbnce From Salt River Crtnf'luence: 65.5 Km 
Dismce  To Horsshoe Resenroir: 4.1 I(nl 

Air - 2-8 km 
Home Rmge: Kraa 50.0 on Verde River (a3aglett Reservoir) to Km 75.0 on Horseshoe 

Resewoir votal = 25.0 Knr) 
Quadrangis: Horseshoe Darn 7.5 Minute 

Utilized Stanls 

f CiiEiGround 1983-1985 Nest found 12 April 1984. Sest Fell J u I j  .. 
Xovernber 1985. 

2 Cliff Existing - Artificid nest constructd by Ter>l 
Grubb, USFS, Kovemher 1984. 

3 Co~onwu6sd Live Built December 1984 on greal blue heron 
rookery. Kest and suppofiing branches fell 
June - Becenbzr 1989, 

4 Pinnacle 1986-1 498 Existing - Burlt 1986. Kest is ciaal: a few salcks. 



Young 

1984 Failed 2 m 
i 0 Two eaglen disappear& frorxn inat 

32 >fay - 5 Ju-sle, One young tr-.i;_r;J 
dead belox nest on 6 Sun?. Borh aduies 
hsmdd, male on right tasus and feinale 
on !eft LTSW. 

2 
0 

2 Eye infections in birth yitualg, g7asse;ibly 
avian pox. Fishing hook rttrnt~i.d from 
nest;ings5 toe, Xdtrft male handed a& 
n5s:lirlg in 1979 at Rdmoni i  br'eediilg 
area by Robert Ohmart, Adult male 
would have been 5 yeas  old in 1984, 
Bla.2 VID band added to left tarsus. 
Young hatch& 5 April, but disappear4 
before 12 April. AduiB incubacd 
unfiatche8 eggs until 4 Mag. One egg 
collected. 
Lots of disturbance and shooring. Near- 
adult m d e  c h a d  resident rnaie trcm 
food, and perched v,ith adult femde. 



The L'oiiliCgr breeding area 1s loiatw I45 L;-tl ~ciutkzast of i'hirenrx, along the regulated &id Rivzr 
8 6 kna beiou C:ooliiigi: Dam. Pour sisl,ne kn-8 eas?. Coolidge ilam crs,ateb Szm Carins Reszl~olr  i$n rhr: 
Gzia River, itith rhc S ~ H  Carlo> Rixer rrllrrrng frerrn the nonh 15.2 km aR,>ee rile dam. "The- .surroundrns 
,area r \  chdr~dteriied b5 st.;ep slizpda and ruggt~1 terran. uirh pramontory clrfts hriunilnig the Gild 81ei0~ 
f$iz dam The  arc& aki>=c the dam is If;ilr:j opn, il,liie~er, ctatbarsks bgaurtii p?rti,,ns of the reses\-cir dnd 
stix-cp 4iipe\ ?xr?ntl to the I T ~ O X ~ T A I ~ ~ S  111 ti12 C;:aid~~t SOU:& dnd ni3rt.h 

Z 3 f , l O , f  Ilabitat 
She blotjc :ilrt?rrrtnili?c an rhr Coolidge aseta is :if ti]: I,iru;er Sonoran Life Zgantt, LylJand tiabirar ns 
;izarai;tcric;r~c trZ rhi3 Scauran DeserZxr~rb Rri>rne, Arizona Cpimd Subtiivisitin. lri.1 specrcs tjpiial o f the  
C:rdosorehuqh C"sucifixion-thm Seriec. 7%; rrparian tiahitat. is 3 mixture ot & e  Sonoran Riparian 
D e i i d i i ~ ~ ~  $-orest and Wniscflarlds Biome, rhc. Sria~~~raia Ripdrihn S:n,hland B~ir~rxe, and the S O I I ~ > T ~ ~ ~  
Y~-;terzo~ Str;inds Iiltrrnt: (bee Se i t i c ,~  133 

?he r ipaian area below Coolidge Darn is lush, and among the best riparian habitat irinahired by bald 
eagies in Ariziina. Hawk Creek flows passeil an old stone ranch house and enters rhe Gila 8.5 km below 

Pfati: D25. i:ooiii!ge cliff ncsr (3j  cS;x?tarninp &;...I eaplees, .%pwl 19@8 (phrjto b) D, Drisc~~li'i. 



b e  d m  The co~-~fiuen=.ed area S U ~ ~ C ~ ~ Z F  a coeti~~ahr>od grove, wath Hiliaws saittered zalorrg ~ % e  bxlks 
This riparian sirrnpc>sition exren~f,a dow~lserlam rrntii ihc river enters a ~ ~ a n y c m ,  kacjunded f?) h:gc 
promontor) ciiffs. 

Desert habitat extends to I he  shoreline ot Sm Cal i>s  Meszrt-oir ~ I B  Srfnle z c a :  hawever, Iargc. cuebn::Ls 
~ ~ 1 s t .  in arenh Large cntron%t,tsd,c Line the 5dn Carlos Rives a: its cc,nfluen;e ah i& the Gila 3563 the 
reservoir. P;umeril~ls small snags and emergent vegetation ~ C C U X  c jaa  the upper resenoir ant! in ~ 3 r n 2  (of 

the b q h .  In Minter, the reservoir hi?IJc; a hirly ldrget piipulatid~n cf ~ldferf;"~;'i  

Lb4,10,2 Reproductis r History 
Be3d eaglcs were first report& o n  the Gila Knber hefob Ccaulr~ige: Dnnt in 197~ iStiimph 2 ~ d  Greighiuaas 
1977), al"iinough the C'ciolibge breding  area w& ~ o t  discnvered bq agents persoanel ann:il hIaq 1485 
{Eakle, pers, comm.). The Coolidge agles have laid eggs Irctm 25 Jantrar! to 2 Fehrtlar), hiitilnd 
eaglets frcsm 3-10 March, and fledged young from 24 hfdv to 2 June (Table D4.10-1). 

Y m  Incubation Date Hatching Dare Fledging Datz 

- 
1 Mxch 
10 March 
5 March 

- 

23 May 
2 June 

< 28 May 

* bdicates known date. Other hies include first ubxmations of incubating adrilts, or estimations based iio 35 
&;ay kcubation period or the aging of nestlings. 

< Indicates ""cior to' 
> Indicates "later thanan" 

The Coolidge eagles have built &rcc kntsun nl3ts. two in live tozgtnviond trees (1,2) 3rd one 03 

clift {3), Xest 1 W ~ S  found ~n hiay 2985 and was used by the cagier from 1385- 1987. Xr2: 2 %as L-luiit 
in 1988, a lbsugh the eagles laid eggs in 2est 3 shdt )tear, The adults refurbish& 3rd  s3t in nzsr 2 in 
1989 and l$.iSO, but apparently no eggs were laid, Nese 3 \a'& found 15 April 1388, on a ;ll'h_' 

dijujnserearn uf Hawk Crezk. The: nest, erad s u p p o ~ i n g  lsdgil, are her) snazall, and ; o c : ~  zarilj be 
mistdken ibr a sd-tailed hawk nzsn. Tile dduin us& nest 3 in 1358: hisueker, 016 eggshell fragzcrstx 
Here found ~n the. nest, suggesting it: was aaisu used prii7rr 80 1$85* Nests 1, 2. dnd 3 sre dIB st$!' .n 
existenx 



In 1985, the Cmjtidge eagles laid tw~n eggs, ~ h i c h  hiled tu hatch (Cnbi? 19ZSriaj. During 1986-1388, 
the aduln f - l d g d  five oetny ,  T h e  Cwdidge breeding am =a%$ occupied cfin 1989 mei 19C30, alr;%ouph n;- 
kniawn eggs were laid. 

When we enter& &t: Ciwlidge eyrie to bmd the eaglets on 2L4pril 1988, the nest had a high infcsratits~l 
of Mexican chicken bugs. Howevi;tr, &e rwti ynilng B&g& succ.;sshIly, axd upon climbing the ncsr tar 
prey remaiai on 24 June, we found no bugs in tke nest, S e e  Sectinn C3.4 f i r  details on Mexican :hickex 
bug infestations in Arizona bald eagie nests" 

8n 13 Jmuarq. 1990, while tracking a 1989 Bmlett juvenile iJ650) on San Czios Reservoir, u e  
observerl two pairs of adult bald a g i m  eon the upper (east] end of fhe zesizsvoir. At this simc, b e  uppcr 
end of the r s e w o i r  wa 3 km below Zhe Sm Cafos River confluence. The two pairs wzre perched 
W m apm,  O Z ~  c u t b m  dong the  no^ shore. The femde of one pair was a nez-adult. 

M.10.3 Martaliti* 
%%en the Ctmlidge breding arm w a  found in 1985, one of the pair w& a near-aduf t (Fiirhis 1985 Z, 
Since adults had been sight4 in the a r a  during the b r d i n g  season prior to agency personnel tint!ing 
the Bat ,  and old eggshell fragments were found in nest 3 in 1988, it is %sum& the breding area uai 
active prior to 1985, This suggests the neru-adult replaced a previous adult in the pair. 

In mother case of mortality, a source who wishes to remain monymous, c la im tu have fcrund i c 4 ~  crirass 
of an adult bald eidggle in a wooden box, under a blue tap, on a knoll n e a  San Carlos Reservoir. Th: 
iiduls wings, feet, and tail were missing, md the crucass had been completely pluck&, although the head 
and beak were not &ken. This. source also told of the buying and selling of bdd eagle fearhers on rile 
resen7ation. Set: Section C3.8 for a discussion of the possibiiity of a black-mxket featller trade in 
Arizona. 

D3.20.4 Foraging Arm and Fwd fIabits 
Data on the foraging ecology of the Coolidge pair is very lirnjted. The Cooiidge eagles a-r: ~ O ~ V I I  to 
forage orr the Gila River below Coolidge D m ,  and also on San Gruios Reservoir. Prey remains coilt;t.zd 
from the nest from 1986-1988 are presented in Table 03.10-2, See Sectioxl R5.1.1 for a dztailed analysis 
of these remains. 

D4.10,5 Human Impacts 
Information on human impacs in the Coolidge b r d i n g  area is virtualI? nonexistent. The road ieadirlg 
from tfie d m  to the Iower river is g;llerl and lock&, pmhibiting u n w a r m t d  vehicle travel, Some 
fishing and hunting may occur &any tfae Gila River below the dam, dthough no data are available on r h i ~  
type of recreation. Sm Carlos Reservoir is a popular fishing spot: however, eht: clnly inf~~rma:ion 
cctnceming fishing impacts on the Cooiidgi: pair involves monofilment line found in the Irest in 19%. 
The San Crulos Resenration is also a popular hunting inearion, riiifiough nrt data are az.ai%ai.le an e-ic 

pi,ssihle iaxapacks of local hunting. A ranchirag operation exists on RLM lasld dong tfne louer GiIa, buf 
the rancher Is awari: (and protective) of the eagles, A vacant old rock rmzh house is located dong. Hair I; 
Creek. 

The replated Gila River below Gcjolidge Baam vat dry on 13 fmirar! and 6 Febsuary lW0. %Ye 20 noc 
know b e  duration of time the river remain4 dry or how fish populations s e r e  afr'ectd. It is possib'i?. 
that the dry river may have hzew a contrib\sting factor teb the :eagles ,cot laying eggs in 1930. 



Table D4 20-2. Prey spec:es ~~bbemed d m  by bald esgle* or cn l l&~ t s J  t r - f ~ n  .$.a5 laeat ,41 the C\);$I 221: 
bretx%ilag arm, 

Esh Birds 

C q  Eared g e b t  
Cknannci cat4ish America~ cool 
Bu1ihad (c&tt;shl Gax-mheiss quail 
Laagemou& bass Greater roadmmer 
Bf ack baqs 
Crappie 
Unidentifid Centrarirchidae 

Itlammak 

Cortisraraii rabbit 
B%a:&ail jackrabbit 
N~t rnmaa  
Ground squirrel. 
Rock sq11irreH 
Deer 

84.10.6 Wildlife Interactions 
Due to the limit& mount of data on the Ca3lidge brediifing area, nu interspecific interactio~ls have btsn 
reeordd. The oniy intraspecifjc interactions known involved voeafizing between two pairs of adck bald 
eagles on San Carlos Reservoir on 13 Januairy 1990. A subadult bald eagle was also sight& ifin the nest 
vicinity on 6 Febmary 1990. 

B4.1Q.7 Wildlife Sightine 
The Coolidge b r d i n g  ara supporn a vxizry of wildlife spscicq, due to the cornhifiation of desert, 
ripxtrim, and reservoir hab ias .  Black havsh nitst: in the a3gonwoods below Coolidge Dan,  and we 
&ways flush& waterfowl Erorn the river whm hiking to the eagle nest. We sight& usprey above azd 
heiou. the dam, and American em&, ear& grebes, mdiards, bumeheads, Cmada geese. double-cresred 
mrmorants, and ring-bill& gulls on the reservoir. An adult peregrine "ialcon was sight& in 3uI>, 1990. 
@&ling n a r  the d m  (T. Gaa,  pers. corn . ) .  

I ,  More data ;ire nc&& on Phe fcsraging ecctiogy of the Cot3lidge eagles in or&; 443 ac:us;ately assess 
their use of S;an Carlos Resemoir, md the egecps of wzer  relescs into ~ $ e  Gila Rit .2~ belox 
Cmlidgc: Dam, 

2. River fl~.orjs md rserv~7ir levels biec~~sary to sustain suiiable ba%d cagle breeding and foraging tz3i::ie 
in Lhe C ~ $ l i d g e  brediasg area shouBJ be established. 



Date D i s c o ~ e r d :  Ma) 1%5, Ftirsf R e j w ~ s  5916 
Drainage: Gila River (fiegul~t&> 
Elevatic~n f-%SLj: 2250 - 3,Cm ft 
County: Pinal iSitu& of Gila River) 

Gila (Nortft of Gila River) 
Latitude-Loragiwde Ten Minute Block: 330-1 f 03 
Land Maraagement: 5 , s .  Burmu of Indian AW~irs 

Sara Czlos fnifim Cornuni ty  (Sotla uf GiBa River) 
U.S. Burau  of Lmd hfmagement f?iogh of R i~e r )  

Disbnce From Phoenix: Air - 145.0 h Sou&east 
Dis&nci: To Nearat  Breding Arm K p s t r m :  Ash - Air - Q1,5 h 
Distance To N a s a t  Breeding Arm f)ov;~x,$trmm: Redmcjnd 

Air - 34-8 km 
Dismce From Gila River i Highway 77 Junction: 23.3 Mm 
Distance To San Carlos Reservoir: 8,6 Km 

Air - 4.0 kna 
Home Range: U&nown. Known ti, utilize Gila River md Sm Carlos Rsemoir. 
Quadrmgls:  ConIidge D m  1.5 Minute 

1 Cottonwwd Live 1985-1987 Existing - Found XIay 1985 
2 Cottonwood Live 1989- 1990 Existing - Built f 988 
3 Cliff 1388 Existing - Found 15 April 3988. i: liSSS? 

Kest used previously, possibly prior to 1985, old eggshell fragments in nest. Nest is iery 
small, on small Idge. 

Comments 

1976 U&rsown ? ? ? Adults present on GiXa River beicaw 
Coolidge D m  during breding szason, 

1 1385 Fail& 2 0 0 New femafe, near-adult (ta, 3 years 
old). 

1986 Succcqskl 2+  t 1 
1987 Stlcia~&;ri 2 1  2 2 
1988 Succmshl 2+ 2 2 Mexican chickera hugs iar nest, 
1989 Occupi& 
1990 Bccupid Two pair of adrnlb s ightd  on Jan 

Cxarli~a Reservijir, belozv Sarl e'ar'!os 
River zonfluence, in 3 anuary. Kear-dui t  
fernde in one pair. 





-fie f)euil's Posl breeding area is iozatd I78 kna nortilwest of f%hi,enlx, alor,g Burro Csech. 'l%e creek 
is a free-flowing perenniai srlsearx wfiicil rnez3dcrs thritugk a deep and wide canyon on ik way Po the B1g 
Sand) River. Francis Creek Boc;s into Burro Creek within the Devil's Post territory, The two canyons 
created by the srrcdrns are 1 ast, spm~ling about '8.5 krnr from r j n ~  to rim. 

D4,I 1,1 E-Zabitat 
The biotic conxrnu~lic> in thc? f4cvil"s Post area is ~f the Upper mind Lower Sonoran Lift Zones. Ypland 
habitat is charaitcrrstic of the Sonoran Descazscruh Biome, Arizcnna l!plmd Subdivisictra, and the interior 
Chaparrd BBiotne. T h e  riparia11 habi6d6 i s  a mixlure of the Sonnran Riparian Deciduous Forest and 
Woodlands Biome, thz Sonclr-;in Riparian Scnrtsland Biiime, and the Sonoran frrtesior Strands Biome 
(see Sdztion 132;. I a g e  cotronvvoods and sycamores grow along the creek huttom, aio~lg willows, red 
alder, anif telvet ash, 

D4,11.2 Reproductive f-fistnry 
Courtship behavior by a pair of adult bald eagles was observed along Burro Creek (in Lbfir: current Llevil's 
Post. breajing area) in M ~ I Z ~ C Z  1987. and again in %inter 1988 iD. and J .  Ne\ilboids, pers. curnm.). Theit. 

Piate D26. D*n,il's Post breeding arts aBiirrp Burro Creek, February IF38 (phsao by T. 'Sibbitts,], 



repi)fl> prompied ctcf a w c h  of ehe vlcinitj, resultii>g in the discover> of the Devl19a Post breeding arc3 02 
23 February 2988, Kebts land eag'ies had dh-edy Reerr sezatrded in this same area in 1977, and in the 
arHy 1970s. In 1990, Jim Higgs B'AGF) jnf~~saraed Tin1 Tlbbitb iL4GFj &:it bald e:igBes mc% R ~ S P S  i i c x  
prsent  at Devil's Post in the w i y  1 9 7 0 ~ ~  %hen Jim worked iE that area t'f. Tibbitts, per::, zonln, i .  Am 
mgje (species xlor specifbd) was observd incubating on 28 February 19'77 i ~ n  a ciiff nest r 1) on EranzL 
f reek, just upstream from tkc Rurra? Creek cctnf3uence. En adcfiaiiin, an adult baid eagle was sighxed 
perched in a s j i m r t r e ,  near an mgie-ske cliff nest 12) c m  Bum, Creek, just downsrrem of the Frmuliis 
Greek confluence (Rubid ,  unpuhlishd field notes, Glinski, anpublish& field notes). Kest 3 f c ~ n d  
in a live syzamorc eree when the breding s e a  was r&iscis.ier& on 23 Fehmary 1988, On &i,r S ~ H E ~ :  

da j ,  the Devil's Post pair was observed huildirlg a nest (4) in a syzamrtre tree oasn. the west slope of th6 
canyon. n e  d u l t s  rekrbished nests 3 and 4 im. 1989, md nest 3 agaira in 1990. With the exceplio~~ of 
the incubating eagle observd in 1977, the Bevi19s Post eagles have nt~t  been known to lay eggs. K ~ S I S  
3 a ~ d  4 are still in existence; however. the status OC nests 1 md 2 are ucknown, 

D4,11,3 Mortalitis 
'There have been nc known murt;AtJities at. rhc Devil's Post breding area, ;aithilugh Llis is likei) dse 80 rhe 
linlitwf m o u n t  of data on the territory. 

D4.11.4 li(no.~irt Faraging h e a s  and Fmd Habits 
S o  data we available on the foraging ecology of the Devil" Post eagles. 

DJ. J 1.5 Human Imyacb 
Although data is l imi t4  on the Devil's Post eagles, two separate pariies reported the same obbervatit!n 
at digerent times in 1990. M. Cross, AGF (pers, co rn , ) ,  r e p o e d  that the adults appeared to have oil 
marks an  their heads md tails. Later in the year, R. Hall, BLM, reporra3 seeing one adrilt that appeilred 
to have greai: smudges on its h e d  and $32. The grease smudge appearance is sometimes visible on 
adults &at have been feeding on (sticking their heads in) large bloody carcasses (Driscoi! 19853. 
However, M. Cross said the soiling did raot appex to be bfood, nor was it reminiscent of the dark patches 
typicat of near-adult piurnage, If tfie Devil's Post eagles are i n d e d  soiling their plumage in oil or greasf: 
f i ~  appears the caw, &e source is unknown, Bald eagles have been known to feed on waterfowl and otfier 
prey that land in open oil pools. Ingesri~rg oil can be directly toxic, and there may be latent effects sgch 
s lung d m a g e  eventually fading to pneumonia CUSFWS Bird Rehabilitation Center, Va lde~ ,  Alaska), 
In addition, oil c m  coat the eggshell, block the pctres, and kill the embryo. 

134.1 1.6 FYIldtife Interactians 
No data are available on wildlife interactions with the Devil's Post eagles, 

D4,Il.T BYildIife Sightings 
K0 data s e  availa'nie ozl svildlife sigiltings in h e  Dei ii 'x Posr breaiirag area. 

D4,1 H -8 Management Reeommrndatisrzs 
13aia a e  nedcd rirn the foraging ezitlsjgg. of rhe Devil's Post eagles that might re\"eal ~h-n,. 3d 
conrdmlnatiora problem, if one exists. If further cjhservarion indicates -that the adults are sornehu\i getting 
intis ;an oil pool, the pair shotlid be caprurd, tefemeterd- md b%ot)d samples taken. Foraging Iseatii-rn.i 
of the pair crun be determiad %Hit; ttzierneiry, and perhaps expdaian x h y  &c pair conhistil~~hly F&~s gi> lay 
eggs, 



r j ~ v  rrd9s POST RR~EQIYG ARE t̂ 
Date I>ir:r?v.xed. 23 F e b r u s ~  1988 Tirst Rcp,arfq 1987 6 19774 (2ai.15 197Cisi 
Drainage: f3urro Creek fFrcc-Bca.n i ~ g  - I'rremi,i'i 
Eie\atictn f>ISX,i 3080 - 3300 ft 
Courmty : f'at apai 
Laittide-f *ongitude ?'en hiiiaute Block: 314-1 43 1 
Land Management: I-. S ,  Burew of Lmd ilianagcme~lt, Kisrgman Hdisrria 
f3istance Friirn Phirenix: Air - 178.0 km Sorthweqt 
Distdlace 7.u Nearest Breeding Area I pstrdml. N41nc 
Distanci: To "u'egest Brzding Area Downhiream: Chino - Aar-48 5 kaaa 
Di.;tar~ct: Y r t m  f3ig Sand> Kiter Ccrrai';z;en:e, 6 0 ~ Q  KIT> 
Home Range- Unknuvir n 
Quadr;lng: cs: Biizanh M e s a  7.5 511nutz - 

Burro Mesa  . .5 X f  incre 
Segro Ed 7.5 Micme 
Plloi\ Knob 7.5 h f i ~ ~ i t i "  

Nest Si t6  
No. 
P 

Vroductivitv 
Year - Status 

Early 1970s Occupid 

1977 Active 

1957 Occupid 
1388 < k c u ~ i t d  
6989 Occupied 
1930 Occupid 

Ciiff ! 377 C n h x ~ o ~ n  - Found 28 Febmary 1977. 
Cliff Unknown Lnk~lown - Found 28 February 5977. 
Live Gnknown Existing - Found 23 Febmary 6958. 
t h e  1988 Existing - Built February 1988, 

1990 
1988 Adults rebuilt Nests 3 and 4, 

Q ? 3 EsiiJ eagfes and nests przsent in early 
1970s. 

9 ? ? Eag'e incubating (species not specifid) 
'-I ~b - Fci- , rn~~y.  Adult bald eagk perched 
i:: tree near rlest 2 on 28 February, 
Cml-$ship btfial iizr by aduIrs. 
AJ:;l:s btliiding nzss 4. 

A4dule.: wcirking o;̂ i 11esi: 4, Both adulb 
i ~ h s s n  ed e x  two separate iiccasi0115 wieh 
grease ur oil irnears on head aacl. tall. 



D4.12 EAST ITKDE BMEEDdSC ARE,% 

The E,ait i'erdc: bredirpg z c a  is Iocar2d 100 krn nort:: i\f Pnozsnix, ai~ing $ 1 : ~  free-flowzng Vzxdc: Rieer 
rmca Eact Verde River confluen>?, "fie East Verdt: Rives draiws hi: hlfigollbirn Rim and ellters ahc 
Verde from the a'a~t I-ossil Creek ir rt free-flniving permniai stream \~h!zh A w s  inlo the t'errie from 
the east, a h t ~ t e  the Emh Vcsde River ci?niIuzn;z. Tr,,: surrounding area I:, ;haraLt~r. i~ed b! n-uggzd terrdm 
wit51 xtzep slopes and zimffs, izithifiaugt.~ Qie ldnd il2zr;s up downstreain ncar HOUSKII: f TC&, The zan:on 
cisszs In agdiiz crt 3 l u l ~  Sink22 R e d  t$> the s ~ J L : ~ ,  

DJ,IZ,1 f labi tat  
The hititic co;limr;r.iirq in the Eabf 1"cnde sea rs of the Bypprr Son,rran L3te Zme. As rhe cc~nBmen;r c ~ b  

the L-erds River i egetatiun is dii erse, rep~scnt&eion of the Great S w n  Conifer Wrrs>diand, 
Interlor Chaparriii, and Semidesert Grassland Biorneb, Thc r i~a r i an  habitat is a rnixmre of the Sezor~q 
Kipa r i a  DcciGuorrs Forest and tVooiilm3s Nioxe, :he Sonosaan Kipari:n Sim3land Binme, aiad the 
Sllnt.irm infnrerLir Strands Bictnne (set Secbiion D2 i ,  

Plate D27, Ease Vzrdc cliff nest c ~ n ~ l r ' i i n g  WC?: seven so eiph:-ii;e&-o8d eag:ets, April 11289 ~ ~ I B C B I I ~ ~  D. 
D~-i-isc~lilL 



Thr Verile R~rr~cr l ' l o ~ s  thra-rugh r u g g d  ciiunrrt ln &e Ezsr 6p'erJil breeding =ere&, batspmdd by size? siiipcs 
md Barge ~ I i f i s  Tile riber 1s lined wwlt? i i i ~ ~ ~ n w r ~ a d s  in Chic Childs area, %laere tfie bilttom as more open, 
however, the c a q i m  closes in da%nsrrc;i,~~"a, Hssiatd cortc~nrtoorls. sycmartls, md ~iBlo.x,s u e  s:atter& 
dong the river from Fossil Creek to the ncst, dl&i?~sgh many are In s? decaying state. The ri7arian f i a b i ~ t  
dong Fossil Creek is lush, with green grass, wiiBorx/s, and enalergerat begetation Just upstrem of the East 
Verde nests there is a ~nequ i l e  bilsqrre cn the e a t  bank with an undergrow& o f  gr=n grass Steep 
slop= md promontoq cliffs hound the river a3 the l'erde continues past the East Vetde River w,nfiuencc 
to Houston Greek, where the river opens up s(omewhaf, A I3ne of large cortonuoods once gre.vY 
downstream of ffoustitn Creek; h u ~ e v e r .  the tree$ were b ~ ~ n e d  in a ~tijebfi~e b e r ~ e e n  f u l ~  md October 
1986* 

The E s r  'Verdt: River drains 320 squ;ise miles u t  the Sliigolion Rinl region of centrd ,%brk~?na, From 
its head at 73UO ft, the East Verde flows 43 mi ro its confluence with the Yerde River at 25W fi (Cason 
19861. The E a t  Verde flows &rough m g g d  terrain- entering narrow cmForn at some points, al&ough 
open arm (such zs LF Ranch) dso exisr where iarge colton%oods mind sycmor&\ pn,IIferate. Since 
1965, the East t'erde River has been supplernentd b j  water irnpitrts from Blue Ridge Raenfctir on East 
Clear Creek. Interminent srrcamilow impor& begal in October 1965 by Phelps Dodge Coporation in 
exchange for using water in their copper mining operations in the upper Gila River drainage. Average 
daily imports from 1968-1981: rangd &om a minimum of 4.5 cr"s in Januasy to a maimurn of 21.1 cfs 
in June. East Verde River mean montfily flows in &is srtrne period ranged from a low of 26.5 cfs in Ju1y 
to a high of 208.3 cfs in February (Carson 1986)- Mem monrfify flows from November 1986 ti] 
June 1989 were similar to those of 1968-1984, ranging from 13-175 cfs. Carson 11986) states that all 
impofid water added at the head of the river is considerd to be available at the moutfi, -with 
evapotranspiration losses in the sul:mer sf less thm 1 cfs. 

D4.12.2 Reproductive =story 
The E a t  Verde breding am, discover& in 1973 mubink and Podborny 1976), is the second most 
successhl bald eagIe nesasite in Arizona, following the Fort McDowell territory. E a t  Verde has b e n  
successhl 14 of the 17 b o w n  pears of occupancy, producing 26 young, resulting in a mem of 
1.5 fledged young per year, The East Verde eagles have laid eggs from 14 fanuxy to 18 Februxy. 
hatch& ifeagiets -from 18 Febnlary to 23 Mach,  and f l&gd  young from prior to "iMay to after 5 June 
(Table D4.12-1). 

The East Verde eagles have huiit seven known nests? fiiur on cliffs (1, 3, 5, 61, zwo in live cononwood 
trees (3, 41, and one in a cotlonwood snag 17). In addition, a histiiris& nest (HZ possibly occurrd in a 
live cottonwood tree at Eagle Yest Gorrd? near the East Verde River confluence, whiztl wa named prior 
to USGS mapping of the area in 1918 (Forhis, pers, c o r n . ) .  Nest I was found in 1973 (Rubink, pers. 
c o r n . ) ,  but fetl In January 19881 when a pajflion of the cliff gave w a y  fGrubb, pers. c o r n ,  ,. Xest 2 
was found on 7 Februxy 1974 at the donflmence of Fossil Creek, bu% h e  nest fell prior to May is74 and 
h e  tree fetl in 1981 iRubi& and Pndbom5 6376, Rubink, pets, zornrn,). Sesr 3 has  found in 1974, 
rapstrem of Fossil Cre& (Rublk,  pers, comma), howeiler., the nest fell priijr :o a sci.~ill i?f h e  rirea In 

198%. 

iz;m 4 v;a f m n d  on 1 Sfarch 1977. 6.5 h up the East 'h'erde Mibz r  pubink ,  p ~ s ,  C U ~ I L ~ ,  althapugh 
this nest had fdlen prior 1c.i a search iif th? area in 1987. Kcsl 5 aisc, found on I Marzh 1974, but 
fej1 prior to 1984 Rubini;, pers. CO~F.SW.. Eaitic, pers. ; o m . ) .  Nest 6 w a  an mificial nest cnrastmct& 
by Tervl Gsuhb, h7SFS, in Januzsy 1581, akcr nest 1 had fafallcn. Sest 6 was pyla2c.d funher upstream, 



Year i W n l ~ -  L u b ~ t i ~ ~ l  Date Earchisag Date FBdgiwg Date 

- 
3 Febmasy 
2 February 

-.-- 

14 Jmuary 
29 Jmuzy 

19-22 f anuay  
17 3 a n u q  
21 January 

< 12 February 
26 3m-2 Feb 
<: 5 Fsbmay 

-- 

23 March 

18 February 
7 hlarach 

22-25 F e b ~ ~ a r ~ *  
21 Febmay" 
25 February* 
< 16 M a c h  
2-9 March 

-- 
> 5 June 

- - 
? Ssnr 
- 

- 
26 May 

16-19 May 
13, 17 May" 

30 May* 
< 7 May 
< 27 May 

* tndi~ates h o u ~  date. Otbzr data  iaclude f rst o b ~ n a t i o n s  of incubatkg adults, or atimtiom b d  on 35 
b y  incubation period or the aging of natlings. 

.i=: I n d i c a ~  "prior to" 
> Indicates "later tbm" 

due to the cliff Palling apart at & e  uid site of nest 1 bG:ukF, pers, csmm.). fl'est 6 wzs b'nlown off &c 
cliff between 27 wd 4 June 1989, &en rebuiir by the eaglzs is, the same location hetwwn July and 
December 1989, Kesf 7 was built in a snag downstrem of Hnustijn Greek in 1982 (Maywood and 
Ohmart 1983,, &though the nest and supporting brmches fell belwcen Jtriy October 1985, Nest 6 
is the ody  known nest still in existence ;at the Ease Yerde breeding area, 

The East Verde breding a ~ e a  uas s u c c ~ s k i  e a ~ h  >car irfrcsm 1973 t~ 1977, f idgrng a total u t  10 j w n g  
from asat 1 (Rub id  and Podbosasp 16336, Na%watnJ and OIara8:rr-t (9831.. The two eggs laid in nwr 1 in 
lft7Ei tailed tc hat& and were collected, 0:1z egg appilered infertile, but the 0L5cr contain4 a par"iid1~ 
develop& embryo ( H a y u ~ ~ d  md Ohmxt 19838. f i e  territory was app:+renti> unoicrrpi& at h i w w  n&k 
I~acations in 11339; however, ncsb 3 and 4 likelj %ere me su~.:eyed since their locarirsns were not widel) 
jt;Ra~wn   hi^&, pers, carnrn., MilJebra-id%, pcrs c o m ~ ,  n .  E2i5'esde ag5Fies f fdged two joung 
from nest 1 iw 1980, and fotsr from nest 7 in 198 1-1982 iklayulotid and O%rr,ar% 1983). 31:: eaglzs used 
ncqt 7 again in a383, although the 3anc eagiet d r d  t4an the m s t  {Graabb e i  a! 8'58.34. The E a t  Verde pair 



fldged &see young rn 1384- 1985 from nest ij iGmhh lef86dj  In 1386 adralu fledged ttuu agiets 
f r c r ~ r ~  nest 7 (Berger minJ B'cm Gcntzr, 1986)- &er, rzturnei nn risil 6, 8e;iging f i ~ c  young Rom 
1987- 1989, '%me rrrgles rrsd ncst 6 again arm 1980, b,lt hi!& 

M,12,3 Mostafitia 
There have been two documented juveniis: b d J  eagir deaths at the East Vrrde breeding arm. One young 
died in Ehrf f l a t  of unknown causa irn 1983 (Grubb 19831 fr, 1987, om eaglet (the second to hatch) 
qparently li.oze while pipping out of &e: egg in a snoBsrorm. The aciclts had h i ~ ~ i % 6 &  A! their attzntion 
m the newly hatch& eaglet, and $ire pipping ;hiA %as left paniaI1-j exposed to the wcaher, 

There have heen no document& in incident^ of adult rncx-tality a"tt1ne E a t  Verde b r d i n g  area. However, 
it is dificult to determine if an aduir has been repl~axd, vnlers the new adult is a nar-adult or subadult 
mgle, or has been "nand&. 

D4,12.4 M ~ I ~ H I I  Foraging h e ; r s  and Food I k b i t s  
Bafd agles  at the East Verde breeding area were 0bsen.d &,raging on the Verde River in the vicinity 
of nesrs 1, 6, and 7 maywood and Ohmart 1980, Haywood md Ohmm 1981, Maywood and Ohmart 
1983, Cmestorp 1984, Gmbb 1984, Frazer and Tischendorf 1985, Crubb 19863, Berger and Von Gonten 
f 985). Al&ough ABEhXrP persomel repond  the eagles delivering prey to r;trr: nest from the direction 
of the East Verde River, no foraging was document& on this drainage (Ganestarp 3984, Gmhh 1984, 
F r s e r  and Tischendorf 1985, Grubb 1986a;i. 

We capturd md telemeterd the East Verde maie on 25 March 1987. We p lacd  a silver (aluminum) 
USFWS bzxd on his left tasus, md a black color anodizd aluminum Visual Identification NID) bmd 
on his right tarsus. Prior to the male's capaure and radio-tagging in 1987, foraging inkmation was 
limited to a r m  observed by ABELW'P and other rmearcfi personnel watching the nest, resulting in a bias 
toward the river section below the nest. This same bias also resulred in smd1 home rangs ,  r s t r i c t d  
to river sections and a r m  visible from nest obsewation poinrs (Haywood artd Ohmart 1981, Haywood 
and Ohmart 1983, Gmbb 1984, Gmbb d986a). 

The East Verde male provided detail& information on %raging and nlovements &roughout 1987 and 
1988. Extensive use of the Verde and Eat. Verde rivers and Fossil Creek was document& by telemetry. 
as wdl as shifts between eke streams c~r resp~nding  lo prey availability, The home range of the East 
Yerde mde extended from Km 123-140 on the Verde River, from Km 0-20 un the East Verde River, 
and from F2-n 0-4 on Fossil Greek, totaling 1 1  I(m, 

Prev itcmq described by Rubini; md Podbomy 11976). Haywitr~d and Ohmm (1980), Maywoad and 
ahman  (1981), Haywood and Ohmart (10831, Cimbb cr ai. (1983), Canestorp (19841, Gmhh (19841, 
Frazer aad Tischendod (1485), Crub"B11986a), and Berger and Yon Gonten iS986') are present& in 
Table D4.12-2, dong with prej items taken by the eagles and prej renlairls collect& at the nest frun.~ 
1986-1989, Sw Ssrtiom BB4 4 and 235.1 6 for a detail& maiysis of prey species utilized by the East 
Verde eagfw, 

Some interesting ei.en;ts have been recorded at eAe E&st gv'erdtt breeding area <aver I j le  years can wen^ 
(19843 obseavd the adult m d e  capmre two catffsla iax one attempt, leaklr.tg ons on h e  st-more and deliversng 
the other (atleast 12 in, long) rra tfae nest. Frazer and 'F~schendarC 11985) ~sirnessed an adult aaempt to 
capture a femde camrnon anerganser in. Bight 2%0 ds;i brbsennd sontz interesting iwteractism between 



Zsh 

Ctlrlai 
Channel c a s ~ s h  
Flahwd catPish 
Lage rnou~  b a s  
Smaltmou& bass 
Black b a s  
iAepr>mis sp. 
Gentrarchid sp, 
Sonora sucker 
I > e s c ~  sucker 

U'drzrfibu I 
f o m o n  rnzrgmser 
Grwn-wingd tcai 
Cimmr>n ted 
146ss2r s2av.p 
An% sp. 
t nidsnt i f id  XA atesfowl 

Passerines 
Jay spa 

Otfier Birds 
Grunbei's quail 
Gila ~foodpecker 
Ladder-back& wocsdpeckcr 
Mourning dove 
Whip-poor-will 

Cottontail rabbit 
B i a c k ~ i i  ja~kra'nbir: 
Ringail  
S h n k  sp 
Smirrroma 
Ground squirrc! 
Rock squirrel 
Chipmunk sp. 
Laiclentifid rildent 
COB 

Spiny sisftshell turtle 
Turtle sp. 
Frog sp, 
Western dimondhack 

ratrlesnake 
Unidentifiitif snake 
Unideratifified lizard 

the r ; i g l ~  arid river otters. On 22 F e b m q  f 985, the aduIt malt: left the nest and ateemptd to pirate a 
fish from a river otter feding on shore. The oner darted forward- dragging the fish back imo the water, 
and travelid upstrem. while the rnde rerilrned to the nest. About 40 minutes later, the female retrrmd 
to the nest. Relievd -;lor" his incubation dcties, the male flew perch to perch dovvnsrrem md apgaeci  
to he searching for rhe otter. ln s simillrt instaqce on 5 Mxch, the adult female flew perch to perch 
following a river otler upstrea1r-i (Frzer  md Tischendorf 1985). fn 1987, we observed an adult capruse 
a sock squirrel a it arremptd to swim across the Verde River, 

The East Verde adults were obsewd steding prey from ospreys maaf great blue herons in 1987. Frze?h- 
mund Tischendosf (1985) tabsend .iie eagles steal a small a8sz81~11ad %om a red-&ild hawk, as ueBI as ~e 
;ifiempt& piraq from a river otter dwcriSed above. 

In d d i ~ i o n  to h e  East i"erde eagles utilizing the Eae Verde River, a number of juvenile, subadult, md 
nea-aduit bald eagles w e  radii)-tagged drasing 198% -1989 alsii adrilrzd ;e9e river, See Sections A4 md C5 
for details 67n t i 5  xmc~s.trnen:s and habitat ~ s a ,  ~ t f  telenaetered non-breeding tsald eagles in Arizona. 



aif,l;P,S f Iufilttn Xmpste;ts 
B ~ a u s e  of Liie remote Irscat~rsn in verj rugged terrain, humm l.idnsri-iarh&lce J ~ r s  nos appeaz tcs he a 
deerimend faator in the E a t  Verde breeding sea TRIS is especia;i> true %1%2~, tfie eagle& aest on the 
cliffs, far a h v e  river tsafi ;  However, uhex the pair nested OD tZlr ~~>t:onwoild snag bntst7) in the rr.ter 
boaom, &ere uere man) dismrhanccs from rafters and cm,?ites t%esger and Von Gonten 198%). fn 1986, 
all river craft disiurbd the adults, causing flights fron the nest vocdizatii-rns, fn crne imtmce, the 
rafters remain& in the  area for over 30 miraur&s,\, deliberatel3 trying to flush m eaglet merger md Yon 
Gonten 1986). Cansrori, (1984) &SCI o h s e n d  rafters (which zm~ped beiitw rhe cliff nest1 deiiberatelj 
gr;ing to tfllrsh the female off ehe nest, even shosaiing g i n s  in the yrozess. 

The most k q u e n t  intrusion into the nest area via lov, flying pfms and helicopters, mthough the air 
rraffic w~ usually ignord bj the eaglzs (Raywood md Ohzar', 1981, Canestorp 1984, F r z e r  md 
Tixchendurf 2985, Berger and Von Gunten 1986;. Hctwever, &ere were several t i m a  when low fljing 
planes and heIiiopters elicited reaction% from the eagles. Canestop (1983) observd a helici~prer flqing 
directly at the nest from upstream. The heii;oprer pui!@d up mif passed about 50 m rsver the nest, 
causing &e female xu crouch ddosn and drvp her wings. Berger and tion Gonren (1986) also r e p ~ ~ n e d  
d u l b  Rushing when helici,pcers p a s &  within 10U rn of the nest In 1987, vie obsemd the malilt. ;and 
femde flush and vocdke twice when p i m a  flew over the nest area. We Aso record& four diFferent 
disturbmca by the s m e  law ent'orcement heiicopter ffD number N310XZj. On 13 May at 1633 hours, 
the heIiwpter nexfp coflidd wi& the aduft femafe, then made a second pass by the nest at 1645 hiurs 
at a b u t  750 f t  AGL, On 14 %May, the s m e  heiicopter made severd IOH? passes by the ncst betwen 
1702 and 1709 hours. Once again the helicopter was in the nest area on 15 May, and on I6 May it 
Imded witfIin 300 m of the nest. See Section B4.4 for details on dishrbmce at E a t  V s d e  in f 987 md 
1988. 

The East Verde eagles were also disp~rbed when ABEhWP personnel were erecting, entering, mutd 
leaving observation blinds h a t  were appxenily too close to the nest or to favorite perches Waywood rind 

Ohmart 1981, G a n e s t o ~  f 984, Frazer md Tischendorf 1985). Each of &we sources describe numerous 
acwunts of adults Bushing, circling, and vocafizing at nest watchers approaching or erecting blinds. 
T h s e  rmctions sometimes Iatd 15-20 minutes (Canestorp 1984). 

Fishermen and hikers have been obsenid in the ara. although they did not appear to dishrb the eagles 
m a y w a d  and Ohmm 1981, Canestoq 13984, F r a e r  and TischendosC 1985, ruad Section Ea4.41, 
Although fishemen occatsionally drive down w Houston Creek, then gain access to the river bottom 
{Cmatorp 19841, the problem h& been all but ellminatd ill a Ixge berm placed in the road at '2;rre 
Wilderness Boundary in t 987, 

One secondary effect oP rishcrmera un bajd eagles is w a r e  monoElm~enr. Wet found monsfllamena md 
fishing weights in the Eae 'k'erde nest mtnS disci~verd a ddad c t s m u n  rshen along the sitea with 
monofilmeat fine protmding from is be&. Monofiiarnent no$ only kills bdd eagles, but many other 
wildlife specis  a well (see SeAion C3.34. Eaglets iml Arizona have also died from becoming enkmgled 
in mc-)mofilmmr at the nest (Section D4.22.3;. 

r)4,12,6 Wildfife Interactialts 
At E a t  Verde, interspecific inreractions Rere ~~bst?m& with red-taijbd $lav+kLs, peregrme falcs,m, d i ? m i b n  

saliens, accipiters, subadult and adult gotden eagles, osprey, gurkey .;uit;rares, alad river otters [Eilefebrandr 
and Ohmart 1977, Haywood md Ohmm 1980, C m e s i c ~ ~  1981, Frxzer and Tischzndorf 1985, Berget 



m d  VOHB Ciaaten 1986, and BioSysi-enx pcrbumei $98'-lii88], Peregrine ral:i?ns nest raea &kir %st 
Vtlrde River confluerace, and gi~Hden esgles nest (In Squari, B:,tte: sda;eh.;./esi i l t  Houstian Crczk- Af&;li:~gh 
no ~ g r ~ 5 s i ~ , e  algtercarivb-ss habe beer1 recbi1.4jeJ ~ ~ t h  the peregrine.\, the E a t  S'erde aJuits tiaxe struck 
golden zagIw ,cn the l;alr I:Frnr,er arid Tns:%lendurf 19651 zil drlrer, h a m  t -s~m thc air, suhsequentlg 
hjgh:ing on ground cBerge: and V I ~  Grnee;: 1386! !% i: dsc) o$se.retxt cic9>r?tes, ravem, md tuskeg 
v~alkres iaa:erd:tis,g with e;ig!cs at carili: :sriasses 

Many inrerairtivns with other bald eagits at East L'erde simpiy I I I V O I V ~  escurairtg the inmder out elf &$ae 

z m ,  d~~nilugh scirne uere aggf-ssiveij chaed  mJ aeaciicd iIlifde2-rmdx md Ohmag 119Y?"7,mfit0~p 
1984, Fzazer and Tisclaendurf 1985, Berper an2 Yon Gozten 1986, md BioSystenas perst3nnel 
1987-1988). In 1986, one a;agIel w a  clear]) doniraant, pkysicdly abusing I ts  snd le r  sibling mQ 
preventing is- from feding on mmy otcasionq merger and Von Gontsn t984j. fn order to erasure that 
the smditter eagtet r e ~ e i k d  enough food, VSFS persomlnel providrid f ~ u r  to five ijsh in a backwater pittd. 

The du l t s  subsequently took all the fish to the nest (Bergzr and "son Gonten 1985). 

D4,I2,7 tt'ifdfife Sigf-rtings 
The East Verd;: bredixg area suppiarts a ixirie;y of a i ldink sptxies, due 1%) a diversir! of hfegetarive 
cormunities and in isolation from human factors. Xumerous sightings of river otters, their scat, and 
dens have been made in the East Verde arsa, frorrr Gfiilds to south of Houston Greek Prazer and 
Tischendod 1985 and BioSystem persnnnel 1987- 1988). Saveiina, vl. hite-&if& deer, mule deer, grey 
fox, coyotes, rin,Qils, coatis, and mountain lions dso  occur in the area. In addition to the natiag 
peregrine fatcons and golden eagles, we have aiso sight& what appear to be common black hawk nests 
in the trees dong Houston Creek, al&ougE, the nests were not occupid.  Herptiies of interest include 
western diamondback rattlesnakes, and black-rail ed ratrlesnakes. 

1. The East Verde River is an irnponanr foraging area o f  the East Verde pair, a$ well as many non- 
b r d i n g  eagles. In the event that water imports from Slue Ridge Resert:oir are ever h d t d ,  a pian 
is a d d  %to ensure the Aows aecessary to sustain biiid etigie firraging habitat dung this streant are 
maintain&. 

2, If the E a t  Verde eagles build a tree nest along the river in the hwre,  ABEhWP persvmei shouid 
be praeni during the h r ~ d i n g  seac3n to prorect the nesl from rafting and cmoeing riismrbances. 



Date B~JL'C~V~T&: 1973 
Drainage: 3'zrtIe Rives : East Verdr R i b  e:. if re:-Gnu ing r 
Elevation ik1SL1: 24-40 - 5800 ft 
County- l'avapai [%"t'st of Verde River) 

GiLa @art of Verde River) 
Latitude-Lr>ngi&cbe T e n  hiinutc Eiozk: 34; - 1 1 13 
kmd Managennent. U.S,  Forest Service, Ton:c~ SdtlonA Forest, 

Cal e Creek Wmger District 
Payson Ranger District (Scauth of Fossil Creek and all of the E a t  Verde River 
=;red 1. 

Distance: From Phoenix: Air - 1W,O k n  YO%$ 
Bismce  To Kmest  Eardirag A r a  Lpsrrsai~: Ladders - 2 1.6 Km 

Air - 47.0 km 
BistaJtce To K w s t  Breding Area Downstrealn: Table Mountain - 9.3 b 

Air - 7,"skm 
Distance From Sal t  River Confluence: 128.1 Krn 
HomeRange: fim 123.0roKm 140.0onf'eriieRiver (Total = 1 7 . 0 m )  

Km 0.0 to Xm 20,0 ox East Yerife (Total = 20.8 k) 
Km 0.0 to fOn 4.6 on Fossil Greek (Tot$ = 4.8 Kan) 
frotd = 41.0 Km) 

Qudrangla:  Wet Bottom Mesa 7.5 Minute 
Verde Hot Springs 7.5 Minute 
Cme Springs Mountain 7.5 Minute 
Cj.press Butte 7.5 Minute 

No. - Species Lftilizd 

Live < 1918? 

Cliff Xl'nkncawn 

Live Urahtowrl 

Cliff t;nl;ntawn 

Status 

Possible historicd nest at Eagle Kest Gorrai in 
1318. 
Kest found 1973 - Rubirirr KO. 23, 
Nest fell in 3anuafq 1981. 
Nest found 7 Febmruy 1974 - Rubink No, 23. 
Nest felf prior to M a y  1973, Tree fell prior to 
1981. 
Sest found 1871 - Rubink Ko, 25. 3 s ~  feli 
prior to 1987. 
lu'z.ia found 1 Mar& 19Y7. Nest fe11 prior tcs 
196'7. 
Kest f;,rrnd 1 March 19977, Sest feXL j11ic7r t i )  
1984. 
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D4,13 FORT F%CDOWEI,I, BREEDIKG AREA 

The Fos~  McDovretB breding area is Ir_i:ated 45 kna nirnhezsl of Pi~nenix, along the regxiat& t'erde 
River, 13.3 km from f t l e  Sait River ci~nf3uen:i. - f i e  s u ~ r o ~ l n d i ~  arrja is ogerl desert. with abrrncfaaat 
vehicle access points to the river botrona, Tns river in &is area is reglalated h) Baftiett Daara, Io;ated ax 
Km 149.3 on the Verde River, 

B4,13,1 Habitat 
The bioti: community in the Fort- XlcDoiseIl arca is r ~ f  the Lower Sonoran Life Zune, t;plmd habitat 
ifi characteristic of the Sonorm Dasijrtssrrib Biomt?, Arizoaa ilpianii Srrhdivision, with speci&s 
repre5enting rhe Paloverde-Cacti-Mixcd Scrub Series. The ripuim hahitrar is a ~rrixture of the: Sonoran 
Riparian Deciduanus Forest and Woodlmds Biome, the Sonoran Riparian Siruhlafid Biome. and the 
Sonorm Interior Strands Biome (see Section D21. 

Through hi: Fort LfcDowell breeding arcs, the regrinled Vzsdz River \upports cotrunwood groves and 
a v a t  mesquite bosque: however, mar,) rf the colton~uods are de:aqing and the mesquite bosques are 
being cur x a rapid rare for fi~e1 u~oitii .A gravel operation occdrs In ~ , :  river bottom at the upper end 

Plate D28. Fort M:Do.;iiell i b > t t ~ l l ~ ~ i K i f  tree zle51 i l l i  a img  be regulatd \-t.~de River, %larch h957. Ncaae tra;tor 
pfowleng field adjacent to nest tree gpimotn by D. Drisioil;, 



or  h e  reservahiura A C C I ( ~ M - C ~ G E C  irrigation cand has &SO i~een c o n s ~ r u c t ~  aa edivere Vesde River water for 
agricultutd purposes. In %tl early 1930s- ~niicfa or the riparian habitat (irmcluding vdst mesquite hosques) 
W~FS buljd~zed t i t  clear the larzif for agricenl:ur-a1 cn~ps.  Crops gross, ow rile resemation vaxb &om ;UTE 

md sorghum ao cottan. Paticides and herbizides xa.e spraled on 'xhe cctrtitn tkelils 

7'he rikes is tasurtIiy shaihwa;, uirh deep piiols s ~ a a ~ r e d  dong t;I~z hanks, al&i)ugh flolss czm cchangi. 
abrupt$) with rcle~seb from Bastleg Barn. X ~ t e s s  roads have heem u u s ~  through ;the mesquite bosques 
all dong the river Some four-whzel4rii.i: i.ef;iilzs ford t k  r i i  er ar various points, dtllough most travel 
is coaiined to &e W Z S ~  ha:-rk Am aLiesb rc id  dst? oca r? ;  on ekc case bmkz  hut is lo:ated aataay from b e  
river bt1t:nm. Therai~sr. iarippocs acme rrn2rg;i;t vegcczrion almg ~;tlalesed small a tbanks  and flat level 
bitE0mlaknd. 

D4.13-2 Reprodudit e fXIstrrfy 
The Fort McDov~ell bredifing area was discover4 in 1968 k j  agency personnel lRubink and Podborny 
i976); however, the rerririjry has heen ociu?icd at Ieasr since h e  1940s @ubirik, pess. cornrn.), and, 
according to former Tribal Chief Haiav; atha HLiod ipers. cornm 1, baid eagles were breeding Zn this area 
prior to tfie arrival of the white man. 

Fort X.f;Dowell is thz lrlost successful bajd eagie nest sire in Arizona, having f ledgd 33 young in 18 of 
&e 21 k n o ~ n  years of occupancy, resulting In a mean of 1.5 fle~ictgeci young per year. Tne Forr 
McDowzll eaglss have laid eggs earlier than any other breeding area in Arizona, from 23 December to 
5 February (excluding a second clutch laid on 9 March in 1988). Fort McDowell has hatch& eaglets 
from 26 January ro 12 March, and f l d g d  young from 1 May to afier 2 June v a b i e  D4.13-1). 

There are no cliffs suit;lble for nesting in the Fort XfcDowell breding area, and dl the known nests have 
been built in trees. This is a slight disadvantage, since tree nests blow out and limbs break in storms, 
where% cliff nests are more permanent (see Szarion C2.2). Tr2e nests dsn  put eagles closer to human 
dishrsbances &an cliffs; however, tree n.;s:s supply more shade (in most cases), rducing heat stress. The 
Fort McDoa~iell eagles have built 13 known nests. l i  in live cogonwood tress, and two (9, 13) in 
coaonwood snags. 

Sest 1 uas  built prior to &e 1950s. and fell in 1973 (Rubink and Podborny 1976), The eagtes rebuilt 
nest i in 1976. but d ~ e  nest fell again after its rrse in tfse 1976 breeding season (Rubink, pers. c o r n , ) .  
Nest 2 was built prior to 1958 and used by d ~ e  adults in 1968, from 1970-1971, and in 3973 (Rubink 
and Podhorny 3976). but had fdfen prior rr: a search of tfie area in 1986. The eagies built nest 3 in 1974 
and used it from 1974-1375, then the nest fell after the 1975 breding s e a o n  (Rubink, pers. comm.). 
n'est 4 w a  built and used idin 1977 (Hiidz5randt 1982, Rubink, psrs, cornm.), but had fdien prior to a 
search of ei5e are,? in 1985. Sirnilxi), nest 5 was built and used bhq the eagles in 1978 rdiidebrmdt 
19811, m d  feii prior tu 3,986, Kzst 6 kturit rn 1979 ir;IilJehrdndt 8981 s -  the only ,rear of its us2. 
Itfiist of this nest had failen prior tu IC386, a1tiiciugi.l t5c ~ S ~ A P  OC %e nest is s~ill present 

The eagles barilk and used nest 7 111 1980 ('?-i;iywc?od anif Bhman 1380j, bur the nest fell prior to 14)86. 
Nest 8 %as buift in 1481 and fell after its usz that b;asi!n Gtsrhis, perf. ;omn~.). Nest 9 was built ir, ,a 

,-ctrtctnwood sr-rag in 8982 (Eakle, par&, corn=.), the only >car of Its use, but the nest and supporting 
brancheb fell during dac winler of 6985, 7 % ~ .  eagles built a d  utilked anst 10 in 1983, and ir fell after 
$hat season (EaMe, pzrs. cornnl;. i s  k;z,it 11 w a  built and used in H984 Eakle,  pers, c o r n  I .  Sest  11 
was $so used frum 1487 39"s 2nd $ 5 1  exists. T h e  eagles brrait nest 12 in 1985, U C ~  it k c ~ m  



Table D4.13-1. S w i n g  ch~c,ni8iogy uf the ?YILDP)u~%I breeding area 

Y m  1n;uhation Date Watching Date Fledging Date 

17 January 
5 February 
28 J anuary 
10 January 

- 
18 January 
18 Januxy 

4- 10 Januay 
5 January 

23 December 
< 24 January 
3 March** 
20 f anuxy 

< 13 January 

22 February 
12 March 
4 M x c h  

21 February 
22 February 

8-14 Febrliary 
9: f l Febmary* 

26 J a n u q *  

- 

2 1-24 February * 
.- 

9-10 May 
11, I5 May" 

12 May 
- 

- 

12 Map 
15 May 

3-9 May* 
3, 5 May* 

1 May* 
- 

* Inblates h u m  date, Other dates include f i r s ~  obxn>at~ons of incuhaimg adults, i t ~  ~st~amsations h a d  on 35 
day incuhatlon pnod or the aging of  nestlings. 

** h d i c s ; ~  second clutch laid on h a w 3  date. 
< f n d i a t a  "pnor to" 
> hdiatrs "later thm" 



1985-1Q86, &en the raesf :ell ira July i9b6 An m~ficid 112s; ute; ;i:n.crril:!rd in the same lo i s ta~s~  (31 the 
s a x e  tree, using &? original nest sd,icfi~, j3j Rc)!?~rt Mssta, I!Sk-'I$YS, 3 r d  1Jan;sl Dssa~oll, BioSysieraas 
Pindysis, f-E;,, on 9 0:tiiher 1987, T i e  ;irtiri;id i i s t  M&T ~rennlorded %ii:h &ire ~nesh at &a: base mnrd stail 
exists. T h e  eagles iiulft nest 13 in a :i%!.i,nwoad silag 111 I988 and used it  that tear: hcrwecer, tile snag 
feIf hettnwn June md December 1989, od!, ness rni8 ee~hl~tir:g at the Fort hTcB)o~ell bredtng xea 
are n s t s  I % a d  12, and the base of n a t  6 71.1:: mesquite busqse surrouniixng nest i I has been baj ldozd 
wi~$in 30 m of the nest tree ifor agriculbrd puqsscs: and is hekg &inn& ae a rapld rat? by fuel-uctod 
euMing. 

Tfie Fort MzDc~weli breeding m a  rzpn~Ted to 3% o;:%ipied prior t ~ )  the xrivai of white men (Hod .  
pea ,  c o r n .  j md &so in the late 1940s (Eabnnk, psrs. c o ~ m . ) .  Tfae breding area wzs first o b s e n d  
by agencj personnel in 1968, when one young fledged. me x e a  was not sumeyed in 1969, but B&g& 
& r e  agle& from 1970-1971 (Rubirk md Podborny 1976, Rubink, pzrs. c o r n . ) .  "311tt territoq wrt,% 
unoccupied at known ncst iucarions rri 1972. From 1873-1879 the Fort McDowell adults fi&g& 
1 1 mgl&s Rubink and Podhornj, 19196. Nildebrandt 1981, Sell 1982, Ofir.n,m and Sell 19801, The eggis) 
fail& to hatch in 1980, when f l o ~  s of 50,000 tct 8 0 , W  cis i\f-fa>uoi-tcf mind Ohmart 3983 j blew through 
the area, subsequently wa\hing out bridges in bowntoun Tempe anJ the Phvenix ;ire& (Salt R i ~ e r  Project 
Archivm). The site was successtiil each year from 1981 to 1987, fldging a total of 36 young (Xaywood 
and Ohmart. 1983, Gmbb 1986a, and Sect i~n C2.5. 

Bald eagles have been known to Iay a se~ond clutch of eggs following removal or early failure of rhe first 
clutch (Scdmasrer 1987). Double-clutching has not been previously recorded for bald eagles in Arizona; 
however, we documented &ref: incidents of second clutches during 1987-1990 Wdtdmond 1987, Fort 
McDuwell 1988, and Barziert 1990). The second record of double-clu:ching occurrd in 1988 at the Fort 
McDowell breeding ara. Robert MesQ, C'SFM'S, witness& incubation in nest 13 on 24 Jmuary. The 
n a t  azempt f 'aild prior to 11 F e b m q .  There was much disturbance from faming activity, wood- 
cuMing below the nest, and vehicle traEc along tht: river, which may have contributed to the initial 
failure, On 9 hlarclr, the pair faid a second clutch of eggs in nest 11 (Fanara et al. 19883, which failed 
prior to 27 April. Kest 13 was not climbed due to its Iocation in tire upper brmches of a decomposing 
snag, so eggsheifs were not collect&. Kest 13 and 13:: snag feII hz:ween June and December 1989. !Ye 
collected one wrhule egg from nest 1 1 following its failure. 

11; 1989, a mew female, carying a USIFkYS hand on her left tarsus, entzrcd the Fort h lcBo~e l1  pair. The 
pair f l d g d  two young, despite h e a q  waocl-cufiing in the mesquite bosrjue below the nest and helicopters 
spraying pesticides and herbicides on a coxon field wit%Iin 50 m of the nest, 

In  1990, the Fort McDuweil eggts) did not hatch, The egg(s1, laid prior ro 13 Smuary, shouid have 
hatch& b y l 7  Fzbmxy. The aduis  continued incubating until 29 Marcia, &en were on and oi't^the egg(si 
until 7 April. We ene~r& the n a ~  011 7 April and colleztd an ~lnijsnsally smdi "runt" egg, The egg 
somewhat round, msausjng 47.0 mm ifen,&] r 40.0 mn1 ( h e a d h i .  The average s h e  for three Arizona 
bald a g l e  eggs coliected in 1977 w;fs 70.5 xllm ~leragth) anJ 53 Q rxnl i27readt.h) (Gnnkb an3 Rubid-  
1978). Minimum size fur 263 bdJ eagle eggs %TOM Fiorida w z  64 4 mmnra (len-@h$ and 48.3 rnm 
@read&), while rhe average size was "2.2 ~nm (Ienght md 55.3 mm @~fireadik) [A. Jenkirw, Gwrge 
hifikch Sunon Avim Research Ceabs,r 8 .  

'This is ahe first abnclrsnd bald eagle egg documented in 4rizona, awd no records of rus,r eggs have b s ~ n  
f o ~ n d  for bald eagles in ~ i e  liferamre, H i , ~ e v e r ,  man eggs have hwn  Jocun~entd ~ P B  another rzptaor 



spccis, the paereglrlne fk^hl;i)xl bf-c;h:i? ir)rrcgr:,r,:si) (ler;iian.\ 13843 Riadlsrcin r i9'? 3 reates &at "rugat eggs, 
v a r i ~ u s l j  cailaf dwar-1, ;G&, w i d ,  O H  %iKh egg\, a;fli e ~ i r e : n ~ j  j  are^'' Runt eggs have been rea~rded 
occussing in the ~ h i i k e n  iGailusi at a freque:ac> a3f b.05 to 8.09 percent (Rornamfi ':an12 Rommcnff $9491. 
In his exanriraation of maturd nesb? Rortastein 11973;) found dxasi eggs of three scrngbird species at 
f i q u e n c i s  of 0.08 to 0.18 percent, He 2onclhidd that "... dwarf eggs seem 2u he causd by t e a n p i r q  
disturhancmv accidents, or infections in the olidstcr and agparenefy d;i noat have a genetic basis," 

a4,133 Mortuiitia 
Tlzere h;ii only been &trap documcned ju~exlile bald cagle mofi-kalitj ar thc Fam 3lcDowell breding area. 
fa 1977, two eaglets f idgri i  frcm the nest. One eaglet r v a  ddispls:ed %I its. sibling at a perch and feIl 
t t ~  the river, b r d i n g  its left humenas. The bn~ken bone inspired water into rhe left lung. drr~wning irle 
=glen mildebrmdr 198 1). 

R e r e  have beea two document& add: replazemen& ax Fort h5ilcIliov;el:. In 1577, the adult male wa, 
replaced by a nw-adult bdd eagle (Mifdebrandt 1981 j, and the female was replaced by a baradd &male 
in 1989, In addititla, the rsiderat pair 8ptpparenrly killed another adult In aggrmsive &teacation in 1985 
when, on 30 April, Morgan md Sudar (1985) otzsewd the Fort MiDowelf aduls diving togeliitr twice 
upstre%m of the nest, The caress of an adulc was found in this sane  area ora 3 May, with maggot- 
infested tacerarions on the right side o"ie head. The autopsq indicated no "foul play," and the wounds 
(estimated to be 4-5 days old] were ahought to be inflict& bj. the resident adults fhfctrgan and Sudar 
1985). 

DJ.13.4 mown Foraging Arm5 and Food Habits, 
Most foraging at Fort McDowell has been obsenped in h e  river heiow the nests. Over the y w s  this data 
has accumulatd, and since the eagles have built n a t s  from Kxn 13-20 on the Verde River, the foraging 
has been recorded in this area (Hildebrmdt and Ohmart 2977, Hiidebrmdt 1981, Sell 1982, Haywood 
and Ohmarl 1980, Haywood and Ohmart t 981, Haywood and Ohman 1983, hfiorgm and Sudx  1985, 
Cmbb 1985a, Collie and h o l I  1985, Collie and Knoll 1987, McLuckie m d  McCar"J-iey 1989). Atthough 
the mgles were observed flying to other xeas  md returning wit$ prey, foraging was not obsewed away 
from the nests (llildebrmdt md Ohmm 1977, Hiidebaandt 1981, Morgan md S u d u  1985, Collie and 
Knoll 1986, Collie and b o l l  1957. McLuckie and MzCarlhey 1939). 

Because these obsen~atiorrs were limited to a r e s  oabsen7d try ABEKM'F and other research persomcl 
watching the nest, tfrsl data cannot he used to estimate the actua: foraging range (F.Xildebrandt 1981, Sell 
1982, Haywood m d  Ohmafl 11980, Haywood and Ohmm 1981, Haywood and Ohmart 1983. Gmbb 
f9SGa). DaQ on the movements of juveniles teiemetered as ncsttings at Fort McDoweIt in 1977, 1978, 
md 1980 showed limited home ranges b ~ a u s e  the young eagles did not forage for &emselra 
mildebrmdt 1981, Seit 1982). Hiidebrmdt and Ohmm (1377) observd eagles of u&own (trigin 
foraging up to 11 mi south of the Fort McDrsweiB nest. 7Aey suspect& these birds were the FOR 
McDowell pair, dthc~ugh tfre eagles were mmore likely th_e Brme aduiis (if active at the time), since the 
area 11 mi sou& of h e  1977 nest (rise 4-Asc the ni>&zrn-rna,sr nest arsa) is ar kfie Salt River 
confluence, where the Orme nests are Incated, 

We obser rd  the adzits on several oxasions perchrng in a snag am Krn 5 ,  jrast upstream ot Qae 
Higbrvray 87 bridge, We dso recorded the Orme aduln urilizing ~ 5 e  Vesiie River up to Km 4 ,  
f h e s t  successdial do\vnsrream forage we ob~g7r;d b j  fhe Ft, XicDsweli pair w a  2;ak Km 12% for an 



~ h o ~ ~ i n  f i ~ h  j f ~ ~ 8 ~ g h :  hi? be a su+:ktrj in l9S7 Chzr cur I imitd i;iperi<,J isf observatlrans, BB: tound %he 
FOG MCDOWZII eagles us~rag rtzc Verde Rib er fxilrn Rm 5-22, a tiit& a3l 11 Km. 

We observed anumzrdus suckers spuwnlng ia 81, Verde River from tbss T-or? hiiDttweli h ~ e d i n g  area tn 
P;tae wnfiuence of the SaSl River 5tn:ksrs viere alil~r~ noted spmning h] Collie and &m!l 14915171 m d  
McEuckie and MzCarrheu ("n089) from Ya 16.5-16.7 in hhaszh. Xn adJirtctn, we c o i % ~ t &  body par& 
md tails of 20 sucklrs fi.onr the afe,it whila banding die eagl~ts  iri 1989, and record& four ctddiaionaj 
whole suckers in Cie nest. See Section E2 fur details sn fibh c~snmm~~ities in &e FOR Mi.Dowsl% area, 

h e y  i t e m  observd taken by e;agles mdi co:lectcd Rvm %he nests iffmbi;lk and Podhorny 1976, 
Hiidebrmcf: 1981, Kapv~ood and Ohmarl 1981, Maywoi~ia and Ohmm 1983, Grubb 1984, Morgan md 
S u d s  1985, Gmhb 1986a, Collie md Kx~L~BI 1986, Collie md lhell 1987, McLuckle and M c C d e y  
1989) are present& in Table D4.13-2, alocg with prey items observd taken b j  eagles and prey remaim 
wilectd from %he nest from 1986-lag.  See Sectictn B5,f .4 for a detailed andqsis of prey specis 
utilized b j  t,!c Fort McUoweil eagizs. Caliic md Kntsli (i986) observed the adults f d i n g  an trout after 
an AGF str~cking operation in 4985, 

T&le D4.13-2, Prey species 0bsert.d takm by bdd  eagles or coiiected from she nest at the Fort 
& I z L f a ~  eSI breding arm. 

Fish 

carp 
G h m e l  catfish 
Bullhad (cagjs'n) 
Lasrgemou& bass 
Black b a s  
Soaora sucker 
Daert sucker 
Trout 

Amer ica  coot 
G r a t  blue heron 

Shrtrp-shinnd hawk 

Passerines 
th'orthern oriole 
Europem ssxiing 
Violet-green swrtllitw 

Birds 
Birds 

Gambe19s quail 
Mourning dove 

a i~msiser Common mtr, Dove sp. 
Green-wing& t d  
Gnidentifid waterfowl 

hlarnmah 
Cottontaii rabbit 
Blackail jackrabbit 
Kmtoma 
Ground squirrel 
Rock squirrel 
Mouse sp. 

XIerptiles 

%one found 

n e  Fort XlcDotveBi aii,ul:s were ~ ~ h s e n d  sstealirrg prej f i c r r ~ r  gredt bluz herons atad ospreys ( M ~ r g m  and 
Suds 11985, Collie 2nd Knc~I1 19561. In addition, 3IB:Luckie iind hIBcCanhe5 @ers, aomm, i u3tnzssd 
a coyote steal a fish from rn adcle bald eagle &at was fzedrng on the shore. 



In %Eze inrefatirag obstlmatl06~~ h0:tl the Ic)86 fledgiings a d  tile one 1987 jra.tcnile were a j b s e r ~ d  
foraging for &cmelt.zs, On 7 hla j  1986 one eaglet cacghta amoust. .nhit.h had heen dug up by a co>~te ,  
while its siatiing captmrd a srxling &hi& perched on the Iimh next to %he eagle on 11 May (ColBie m d  
Knoll 19861. Xn 1987, the eagiet piraeed a carrion, fish fro21 a t ~ ~ r k e j  \rulttirt: CCoUie md b o l l  498;), 

D4,13,5 Human Tmpncb 
Human distrrrbmce is a problem of concern a: the FOR &fcDir~iell breeding area due to the mmy types 
of a c t i v i ~  n w  the tree a s &  Agri;uimrd operatio~c, gravel operations, irrigation casld work, 'HY..& 

cuging, fishermen, shooters, hikers, pa-tiers, river crafi, sv;inamcrs, aft^-road ~ehicles,  ATCs, trail bikes. 
light plrutes, md private and m i l i t q  heliapters create numerous disbrbmceq. Since the Fort McBowell 
a g l ~  nest in tr&f, they zire closer to the disturbances and are often flushed from the nest md perch= 
(Morgiut and S u d a  1985, Collie and Knoii 1986, Collie and h o f l  1487, Farrara el d, 1988, McLuckie 
and McCartPley dc)8g3 Fenske and FIach  1990), 

I'he M s a  offjce of McDonneil Dougls,  fnc., builds military hipa:hem helicopters ,and conducts test 
fiighrs dong the, lower Saft md Verdr rivers. These test flights on nanj o c i a i o ~  bring the hclimprers 
up lhe river at tree Ievei, Bushing adults off the nestst and perckw {Colfir md KnoI1 1986, Collie and 
b o l l  1987, Fenske and Flach 1990). In addition, Fenske md FIesch (1990) obsemd rn ultralight 
aircrafi. fly up the river at tree level, Bushing the adults. 

During 1386-1990, we have observed the mesquite bosques in rhe Fort McDoweII area gradudly 
disappez. Each year more of rhe bosque below nest I I is cut for fuef-wood. We have $so observecS 
l s g e  trucMoads of this wood leaving the reseruation, to he sold in the Phoenix Metropolitan Arm. 
Besides shbilizing the r ipa im soil and providing habitat for many species of wiidiife, the mesquite 
bosquef provide protection to the nest trees, acting as a buFEer between human activitis dong the river 
rtnd the eagles. The mesquite bosque befow nest L I was heavily &inn& by wood cutting in 1989. 

In 1984, the mequite bosque surrounding nest 11 w a  bulldozd to wifhin 50 m of the nest trze, for 
agriculturd puq-poses (Gnthb 19841, and subsqstent Lmd cleaing bas approached to within 30 meters. 
Corn and sorghum were grown in the frelds behind the nest in 1987. We climbed the nest for prep 
remains co l l~ t i on  afier the mglet had fl&g&, m d  found the entire soft inner pofiion of the nest wrts 
l i n d  with, sorghum stdks, heads, and Iaves, and the nest dso  contairied corn cobs and kernels. In 1989, 
cotton was planted ira tfiil faelds ai-ijacent to nest 1 1. Xeficopters spray4 pesticides and herbicides on the 
fields while young were in the nest. There is serious concern for contarnination of rt7ts eggs, young, and 
adufB from herbicides and pesticides. The crop material is brought to lfie nest, corning in direct contact 
with the eggs, young, and adults. Also drifting mi< *Torn spraying likely spreads to the nest and river, 
possibly directl) reaching h e  young. aduits, and pr," popuiario~s. See Section C.1'3 for krfher debils 
on the i m p a c ~ ~  of agriculntre ar Fust McDowell. 

n e r e  axe numerous access roads dc~ng the river, md otfiers have heera Born &rougf.a thc msquite 
h s q u a .  7 1 1 ~ ~  roads c x q  recrationists belo% or very wear nest treeh, causing adul& t i p  flush from %he 
nest rtnd perches (hfurgan and Siidar 1985, Collie and Knoll 1986, Coflie and Kraoll 1987, Fxrara el ul, 
1988, Mcluckie and McGafliaeq. 2989, Fensks m d  Ffescir 19961, It is possible that too much disturbance 
in J m u a q  and February contrihrrtetl TO the nesting failure in 1988. See k,S. Fish and Wildfife Sewice 
(1989) md [%95)0j for detailed accouna of disnarbance at the Fast hlcDaueIl breding area in 1988 md 
6989, 



F~shermzw &so threaten the s~n;cess ut' &87i~ breeding z e d ,  ~;.6lrilugh -$it irr.=spt>nsBtslr disposal ,lo$' WZLG,~ 

monofi!m~sm: lim. M'e solle;de~l ~s~ausno5:TImeni fishing l l ~ l c  dri?na &c Kcat ~ I I  1986, %98?. &id 1989 
hfonofi!amenr nor r ~ n l y  kill? Sdd a a ~ l a ~  b ~ t  n;ar?S OQICT wildi ik  specr2s ;is % b e l l  ( s e e  "s:Secric~n f3,3), 
hrkoraa eagle& hasc died from &;cc:?raling zrltarrgl-.3 :n men2E;anent 31 the nest rSeztinn D4,22 33 

B4,13,6 FYifdfiSe Intesacficinr 
At tilt: F o r t  McDoviell nest  sit^, intcrspezifii ~nteracriorls wlrfn Harris1 h a ~ b ,  bs~tirng atw the a g 1 s ,  
have been h e  most numerous. Ocher spe;i~\ interacting %i& the eagles inziude r&-tail& hawks, ospre), 
golden edgles, turkey >~~l tu res ,  great blue f iern~~\,  md rakers (hlorgan and S u d s  1985, Coflie and KnoHB 
1986, Collie and Knoll 1987, Farrma rt a;. 39888. hlcLtnckie md hfcCarPi.lej 1989, Fenske and F l ~ c h  
19W). In ddition, smfings and phainiipepia harassed the eagics at !.he aest ;Cotlie md finoil 19863. 
Prey was stole11 &om g r w  blue herom and osprey (Mnrgm S u d z  16985, Collie m d  Knoif 1986) 
Also, osprey mind golden mgia ?sere aggraslvelq chased iCeliie and Knoll 19881. In anotlter case, a 
coyote str31e a fish from the eagles (hlvicf,uckie and >f<Ca&~ey, pess. :oms;.). M;luckie mii McC,mheg 
(1989) afso ohseszed iinteraztiom ~ i &  cows, horses, and crcaws. 

On 30 Agrii 1985, the Fort McDowelf eagies apparently jkllled anit~3er aduit bald eagle (h..I~rgan and 
Sudar 1985)ise above]. On 4 Eebmary 1986, a subaduit f a d &  in the nest tree fttelow the n s t )  while 
the adult femaie was incubating. The eagle remain& in the tree fur 20 minutes, al&ough &e femafe 
vocalizd at it (Guilie and b o l l  1986). In 1987, a subadrrlt attempt4 to enter the nest on 19 Febmary. 
but was chased off. A nex-adult, carying a USFWS band on its right leg* was aggrasivejy anacked 
by both adults on 6 April 1987. Also in 1987, one of the aduls  locked tdons with a subadult on 2 May 
(Collie and I(noll 1987)- 

D4.13.7 FYildlife Sigfltings 
Heptiles sighted in the area include western diamondback ratliesn&es, black-?ail& raalesnakes, 
checker& g m e r  snakes, common kingsnakes, glossy snake (being eaten by a kingsnake), coachv+hip, and 
gopher sn&;ttzs. Bmver occur in both the lower Salt and Verde rivers, and a black (cinnamon) bear was 
sight& iin 1889: black b a s  have occasioned the lower S d t  and Verde rivers in the past (R. CLinski, 
pers. corn . ) ,  Snowy egrets, great egrets, black-crowned night herons. g r ~ n - b a c k &  herons, double- 
chat& cormorants, Cmada geese, greater and Isser  yeliowlegs, water pipits, least and s p o 8 d  
smtndpipers, canvasbacks, gadwalls, American ~ i g m n ,  and green-wing& r e d  have been sight& along the 
river. 

In addition ro the usuai desefi raptors, golden eagics, norfhern harriers, ospreg., Cueper's h a w h ,  sharp- 
shim& hawks? American kestrels, merlins, prairie falcons, zone-tailed harvks, ferrugincsus hawks, b a n  
owls, m d  screezh UWIS have been sight&, Other birds obsemd in the area inctude sd-nap& 
sapsuckers, t~ermildion fljcatcfiers, Crissal thrashers, hoodsd orioles, American robins, Iaggerhcad 
shrike,  mrtunrain bluebirds, lark bltntings, grey ~iscus, yellow-brmtd chats, and green-rail&, rufous- 
sided, brown, m d  Abert"s towhes  (XfzLuckie and M c C d i e y  1989, Ferlske a d  Fles:k 1990, md 
BietSystemns persomd 1986- 1990). 

We have sighed ifosprey -bear round in &e Fort hlcDoweil breeding area, and dhsrnph no Iraaiiwn wests 
C~CCUP.  03 the lower Sd t  and 'L'erde rivers, it may be possible &di: these 3irds z-e expanding their range 
Grea:: blue hero2 rocikeria ssxur  upstreml anJ ditwnstrzizz nf eagle nert I I .  Harris' h a n h  nest 
upstream of eagle H I Z S ~  I 1. zad on 1 1 3fdr;f.i b"a7 sighted a Harris' ha)\ k u I& a USFWS band can its 



left msus, We could nlpt read &e %hole band- but thrcaugh a sporting s:c,pe eve read Q$ie iast thaw 
8srmmiaers (224 j. 

1 A closure shcruid he treated a2 :he Fort h3cDo~ell breding area. Since ail the n;s& xet in tree\, 
rke mgia are =iij ilisrurbd h j  humm activif) dang the river bMiirgm and S u d z  1985, Collie 
m d  Knoll 1986, CoIlie and boll 1987, Farrxa rt uf. 1988, hfcluckii: and McCtuzhsy 1989, 
Fenske md F1es:sch t99Q), ft is possible that too much d i s t u r b u ~ e  near and be1o.a the a s 8  
cnntribrxttx;i ti, the failure of the 1%8S nesting attempt. 

2. A strong gate shouid be placed (and locked) at the access r o d  leaving the F m  fields behind nest 
11, preventing recrmtionists and woctd cutters from entering the river bvtrom befuw the nest tree. 

3 We reccjmend the zrjntimuance of a full-time ranger and r c e l a r  parrois of the river. Coliie and 
&olI if"3871 stared ""The presence of a full-time r,ulger md rep12.r ;5atmnls an week-ends has heIp& 
coaqiderably to cut down recreation&-tjye distirrbances to the eagles in cornpaison to 1985." 

4. M a s u r a  need to be taken to prohibit or resrict wood cureing near and below the bald mgfe n a t  
trees, The mesquite bosques which act as a bbiiRer-zone between human activity and at; nest trees 
w e  disappearing at a rapid rate. In 1989, the mesquite bosque below nest I 1  was hsvi ly  ainntxi 
by wood cutting. 

5. Agriculturd activity near nest 11 should be monitor&, and if possible, delayed until after ehe 
agle ts  hatch, The Verde River and fish populations within the river, should be periodicdfy 
sampled for pesticide and herbicide contamination, Crops should nor be sprayed from airplanes or 
helicopters, as &is mebod of application leads to chemicals blowing ontit the nest, and its 
o c c u p m ~ ,  and likely contaminates fne river. 

6. Tke low level taring of Apache" helicopters shouid be m o v d  away from the river in the nest 
vicinity. McDometl DougIas is ptovidd wiih bald eagle nating focation maps annudiy, dthough 
adul& continue to be flushed off the nests from low level helicopters. It should be r ~ o m m e n d d  
to McDomeli Dougla and ehs FAA that low Icvel air rrafik be r~ s t r i c t d  from an area of 1QX. m 
on eiher side of the river. 

7, As discuss& previously, shooting is a prohiem at tthz Fort MeDuueli breecting area. Morgm and 
S u d u  (19851, Collie and b o l l  11986), and Cotlie md Knoll (19X7), sa t& tRar shooting shouid be 
prohibit& ciin the nest area, and the tribal laws (_if &No Shootingn and "No ATd: i Dirt Bike" riding 
along the river shuuid be enft~rced.. 

8, The cortonwond pole planting project along the riser shocid be 6;1~ntinued: h08~t=ver, cstfle md 
$aver  will need to be fencd auk of tibe planting area, The zxclitsure nne&od which may g'racilirahe 
mRonw~od and willow p o l s  could he a barb& wire f e ~ c e ,  with chizken wire 8t the base, 



9. Due t a l  h e  hag& level uf rrcreationd presslrat. at tile F i l ~  MiDilrheXI brzdcting area, anef Egae earl: 
egg lajing d a r s  rw~j rded  for this xte,  ABEXTYP pr3rs~tnneB s h ~ u i d  begsw coverage in Jmmary, 
imtealdi of the n~~rrna ;  Februsr,r:, s t x t  dak ?%is uozii! prcvrde prcitectictn psior tc i  Be3T just akeri egg 
lqiasg, and durrng ear84 iniubatio~l, w k n  &2 nest is mcise sus:ep:ible to failure, 

10, A tlow regime slissuld he established for  the f'erde River heQrlu Btutle9a: Dam to maintain the 
intsgrity of Biz bald eagie brerding area !;u rrili~nd, and to 2m1;re thc exisren:e csf sucker spawXalag 
hahieas an the lower Verde River, 



Date Discover&: 1968. First R e p o ~ q  19%. (PT~OB $0 l~2LXIsj. 
Drainage: Verdr River bfieguiatdrfi 
Elevaticta (MSL): 1430 - 1480 fx 
County: Ivlasimpa 
L8titude-bngisuife Ten Minute Block: 334-1 1 14 
Land Management: U.S. Bureau crf Indian At'e~irs 

Fori SIcDoweli Indim Comm~anir? 
Dismce Frcm Phoenix: Air - 45.0 krn Kinheas1 
BisQnce To N w ~ t  B r d i n g  Arm Upstream: Bmiett - 142  fi 

Air - :f.3 km 
Dismce Tn X a g ~ t  Brewling Arm Bownstrem. Orme - 12-3 Km 

Air - ;2.0 km 
Dismce From S d t  River Confluence: 13.3 Km 
Heme Rage: tlnk.lown. fOlctwn to ctillze t'erdc River from 22.0 to h 5,Q.  Rotid = 17.0 &I. 
Quadrmgls: Granitr? Reef D m  7 , s  33inute 

Fort tt3cDr~well 7.5 3linute 

% 2 Cottonwood 

Live 

Live 

Live 
Live 
Live 

Live 
Live 
Snag 
Live 
Live 

Status 

Nest built prior to 1950s, Nest fell 1973. 
Nest rebuilt 1976. Nest fell after 1976 smon .  
Rubink Xo. 17. 
Nest built pric~r to 1968, 
Sest fell prior to 1985. 
Rubink Nu. 16. 
Kest built 1974 - Ru"D& No. 15. Kest fefell after 
1975 season. 
Nest built 1977. Nest fell prior to 1386. 
K a t  built 1978. Nest fefi prior to 1986. 
Existing - Kest built 1979. Portion of nest fell 
prior to 1986. 
Nest built 1980. Nest klf prior t~ 1986. 
Nest built 1981, Kest fell afier 1981 season, 
Nest huifr 1982. Etxt fell winter 1985. 
Nest built 1983. Tree feil after I983 seastson, 
Existing - Built 1984. 
Gdulrs moved here from nest 13 and laid a 
second clutch of eggs 9 March B988," 
Existing - Buifr 1985, Nest fe'eil JuQ? 1986. 
Artificiai ntst i:r?nstmct& in same focat~ara of 
same tree with origin& nwr sticks b j  Ri3befl 
kfata,  U.S,  Fish and Witdlife Service, md 
Dmiel Driscrlll, BioSystems Andysik, Inz., 
9 Oztsiaes 1987. 
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1088 I1aik.J 2-1- 0 O Adrr1f.s ir,cs,lb3ting in nekt 13 on 11 Jaa. 
1988. 3lu;h distrirbance fi.am farmlag, 
~c$uJ-:ctring, and bekicks. Aduits iaid 
i - eg;;s rn E ~ S :  I3 but failed f 1 Feb, 
On 9 ftfarcka i6388, the adults laid a 
second sir:c<h of eggs in nr;st 11 and 
incubated ur-iril 9 hfiiy, 26 days past the 
norn-iai incubation period nC 35 days,* 
One egg collected. 

f 089 Suj;;es~fui 2-k 2 1 L iieu femaie-bmdd itn ieA farsuz. 
f l ~ a v )  currirlg i n  mesquire hasque below 
:~zs:, I-lelicoptzri spraying a m i n  within 
50 rn of nest, 

1990 F a i i d  I + 0 0 0111 \21j  hrndl: "rrrn~" egg C47 0 x 
40.0 xm) collected. Adults indubaced 
~ n t i i  7 April. 

Total 
Years 
Mean 

< = Prior to 
* Sccirnd documecred iincidence of double-clutching in Arizona bald aagles. 



D4-11 HOXSE 3lESA BREEDISG AREA 

The Mt?irse hZzsa breeding arm is lorat,-d 69 km e a s  of Phoenfa, along kilt. rcgo4latcd Sdlt Rix 21 pee% $en 
Apackrz and Can2t-a sesenoirs. The nest area i> ;n d e p  nxiprcw :an>un. ngcnir.ig up on mdin biid: 
rsE the two res?scn~,irs, fIdgh ah\.= the aiter md res::n~ir\ ,  the snrrniinJrng mesd areas are fairly etjterm 

Cesert, Tfia river flor~isdg into Apache HZeir;r.eo~r is r e g u ' : ~ ' ~ ~ !  i.! 'Ikltodore. Rirtihei7elt ikm, w h i x  Hors; 
Mesa Dam contrc.15 t:oz% mtii ~ m ~ u ~ ~ ~ s ~ x i o i r .  whxim is b:zkd i:p b j  Itftlri?-,,>na Fl,ir Dam 

D3,P4,1 finbitat 
The biotic ;.omm'~~lit! in the EErrr~i: 34ts-i ;sea 2s e h ~  I_ouer Sdna~rar?, LIZ? Z o ~ e .  BIpBa~rcl habit& is 
chxrai.teris:iz of the Sunsran Drserrs:r~l.i Bliime, 4 r i ~ t a a  CpldnJ StibJBvibiun, wrth _ir;pecies representing 
the Paiovzrde-Cacti-&fixed Scrub Serizs and rke Ji~jo3:i-Xlisd Scrub Series, The riparia2 habitat, 
confind to the river-like sections beliivi 1-I::: darns and the streams e~lreriilg lfse reservoirr, 1s of the 
Sonoran Ripz-im f)eciJui_tus fYc?rest and U'oi~illands D;;aor~x [bee Sectii3r-r DZ). 

8-rom Thwdore Roiisevzit Drlln, the r e ~ p i a r d  Salt River fliaws &%rsugh a d c q  narruB c;an>on and qmickl) 
enters Apcfis Kessnoir, Zille upper portion 0; 626 rcssenolr is contal;i>d in the deep canyon, but the arca 
opens up at the main bocly of the 1rs2r~vir .  The reserboir is k~)tin,izd ny large prrlmonrilry cliffs and 

Platti B29. Horse % f e u  pimacle nest ( P i  i;irn~ai:~ing h v e  14%-wz(l-k-o39 eagletsl April $86 (photo by D, $ariscollj, 



steep sBe)pesq with limited acsess fiim the . A l : z ~ i ~ l  Tni% OE the sac& side, S~milari j ,  Canyon Rehentoif- 
flows thrilugim a deep can)@!) t.? h e  marn h ~ d j  02 Git: rrisewois. To r s r a h  s i d  %%st, Canyon Reservoi~ 
i h  h~unilixl hy Iarge prosnonti>ry i t i i i t fs, witk axess lami:& to the sou& shore slang $%e Apaiht; Trail, 
&$my small mr>untain springs are created ff;~lliswing hea.;:, rains, vi. ith run-off failing from the high cliffs 
md mncentrating in nzrow springs as it enters the reservoirs. liege&llon abounds in these side cmynos, 
which $so serve travel corridors for wil*?Iit-'e moving between the rservoirs md &c high mesa .  

Horse Mesa D m  and Mormon Flat Dam hot? have p m p b a z k  capabilities. and &is f ~ a u r . ; ,  wili &SO be 
iaclead& in the n w d i s r z  RooseveBe Dam renm arions, h m p - b a c k  capa5llirizs d l o ~  water tu be p u ~ n p d  
&om the lower rilsemoir, back into the upper reservoir, i73 reversing the trarhines during periods of lou 
ptjwer demand. ?-his cagabiiity creates izrge Au:?datiuns ir, Rarer levels, especially in the narrow 
cmyctns. Rescrvctir levels can fluctuate 5 or 6 ;;t within on:: o r  two hours. 

Fish Creek enters Canyon Reservoir 2.7 km below Horse Mesa Dam. The intermittent strmm flows 
through a deep narrow canyntl, &though Iarge sycanores md cononwoods grow in &G more open rueas, 
The reservoir backs up inlo the creek t%l high water levels and ailvws fish to p a s  into upper poiiis, 

W.14.2 Reproductive =story 
The Horse Mesa hreding area was discovered cfin Decernbcr 1982 by agency personnel (Fcrrbis. pers. 
c o r n . ) ;  hawever, the territory ha been occupied at. least since the 1950s tGihbons, pers, ccsmm. i. The 
Horse Mas eagles have laid eggs during 3-6 January to a period from 13 January to before 3 Febsuxtr), 
with eagle& hatching during 7-10 Febmzy to 18 cebriiary, and young fledging fPvm before 29 April 
to 12 May frable D4.14-I). 

Table D4.14-1. Xesting chronology of the Horse Mesa brettding area. 

Ye% Incubation Date Hatching Date Fidging Date 

< 24 Janumy 
< 3 February 
a: 24 Sanuxj-) 

6 Jttnuary 
13 January 

- 
9: ti Febmary 
3-6 Janurrry 

I O February* 
18 Februxy 
< 16 Mzch 

8 Mag* 
9, 12 May" 
.r: 29 Aprli 

* fnd~dates knob% &iat;l. Other dates m,Iuile ~ P S H  obsernations uf rn-ubatlag d u l t s ,  or esesmazii>ns b;t-led on 35 
daj mcubatlon p e n d  L r l r  the agmg r ~ t  aaestllqs. 

.f hdie;;t&\ *"pw to' 

> Hndra-atcs "later rhan?" 



The H14rse 3 t ~ ~ a  agles h3ve bcnHt tvzit brsinun nrm.  one a ; l ;r '~ (';. m d  onis ~ ? n  13; pi~macle hZ) Iw 
addanion, a passiblc hlst3ri;;pl nest $H: x a y  ? m e  f e n  mnlt tin a d:ff :fb=ioir, fIorse gtdesa Dam prmr tr\ 
the 1980s. This nest aibiis used 5) gsiides, eagih iir, the ed:;? 1980s (Ec?rse Me52  Dan1 persomcI, pers. 
corn . )  md had tdien p r i ~ r  e) :086 Sest 1 uas h i l t  on the- ;Biffs natcrr_fie;i.>t of Hursz Mesa Dam prior 

the H9SQ5, and used hg the eagles frcran the Bl)SOs lqrOs and again i ~ n  f 977 tGrbbons, per& c a m . ) ,  
Nwe 1 ;Id ftilien prior to 1198fiS Kesl 2 &;is huil: hiax a pimacle above Horce hlc\a D m  prior tct the 
19ms, md usex! b j  the eaglm from the 19643s-8 380s (Gi t~br )~ l~ ,  pers. C Q I I ' . , ~ , ~ ,  Seht 1 W I " , ~  d 5 ~ i  used from 
1983--1990 and is still In existence, 

Kest 1 t l&gd  ymrng in &e 1 9 5 0 ~ ~  dthnugh it ns a a c h o ~ ~ ~ ~  it ncsr 2 u& isus& dduring this period. In the 
19cfis, n s 3  1 and 2 i idged young, and golden lagies &so n~b:;;ii, in h e  ~ 2 - 3 ,  The adults and juvenila 
would feed on carp placed -dm fne boat do& above the dm> t?j Morse Mesa Darn persttmei. 2% eagle& 
were not secsl during a 6-7 year period in the lace 1966s mi9 ex14 9 9 7 0 ~ ~  when the b r d i n g  area w a s  
apparentiy unoccupid a: known Ecsr lo:a:ions, Nests I and 2 fidgeci young again from the  
197f)s-198frs, a r ~ d  goiden eagle  were  still nesting in rhe xea .  During this period, Hctrs~ Mwa Dam 
persumel again placed ccap on the boar dit;k above d ~ e  d m  fcir the adults md eagtets {Gibbons, gers. 
cumm. j. Tne nestiring eagics (in nest 1) were repond to agency personnel ir, 1977 b> Phil Cfemens of 
Salt River Project (Stumph and Creighton 1977j, ?he eagies %ere report& again in December 1982 
(at nest 2) by Horse M a 2  D m  personnei. 

During 1983-1955, the Horse hlesa pair !aid at Ieast four eggs: however, the eggs did not hatch (Gnrhb 
1986a). One whole egg was collect4 in 1983, which contain& 4.4 ppm DDE, 1.6 ppm PCB's, and 
0.17 ppm mercury (Grubb et at. 1983). These levels are high for Arizona eggs, excedrd only by the 
1977 Ladders and Horseshoe eggs, the latter of which conbind 274ay-old embryos (see Section C2.3 ) .  

A near-adult femaie, with a brown stripe from her crown to her nape Pr i sco l t  and BucMey 1986) 
repla;& tfie 016 femde in 1986. Tf-ie Horse Mesa adults tledgd five young Eium 1986-1988. We also 
collected one whole egg (which did not hatch) in 1986, con~ining a 26-day-oid embryo. The egg(s) did 
not hatch in 1989, and one whole b u t  cntshd] egg was collected from &e nest. In 1998, two young 
fldged fiom the site. 

D4.I 4.3 Jlortali ties 
No juvenile bald eagle rnsfidities have been recorded at the Harse Mesa breeding area; however, there 
have been ~ V Y O  d ~ i ~ f i l e n t d  adult morr&it,ies. i n  1986, the adult female was rrepiacd hy a nzar-adult bald 
eagle with a browrd stripe from her croun to her nape (Uriszoll and Buckiey 19861. In 1987, the adult 
maie at Horse Mesa died !,the night of I I April. SRP personnel found the eagle below the nest cliff on 
the morning of 12 April, Necropsq revedid ii broken prucoracold ( s h o u l d e r h d  a ruprurd  liver, 
appxentiy received dduring impact S i th  a cliff or powerline, Ncs other abraions or wounds i?:curr&, 
except for scrapti5 on rap of  the eagle's feet It i? possible b a t  the eagle &as heing pursued by a 
peregrine faicon and inadverrentlj seru;k the Aiff CT a posvsrlinr: Peregrine Edbiccim %ere observed 
chasing mif stooping OII the adult eagles in 1986, oc;a~imail% striking the eagle< md hocking them 0% 
perch% \T)riscolf and BucMcle~ 19861, Pcr2grine Pdcoi-1s %ere sighled rt.gulxlj in the Horse %Ie<=ra 
b r d i n g  area in 1986, a;ld a i d c ~ t n  eyrie exists nezfiij (23. Giinski, pers. amm,g, Zlr Horse h k a  
fema6f: raised &ehe eag1i.S alone f ~ r  the r e~a in ing  four weeks, arid bo~$  joung f ldged ~ucce~sfuJf .  The 
mair had been reglaad b! a. ne% male prior to the 1988 hreding season, 



hiiller md SSrn:lif%ie I 198'1 reporred the acfelir nlaie to be ser j  le:hargr;, ralrt assisting mu;h HBL! ~ e , c t  
aaendanze cts pre) elelieeries, but Dris:aBI m$ Buzklej 1980; a;pun?ed the mile  deIivesed 68.6 peri.ez;hn$ 
of tile prey i:el~i, mhiie the. female d:liv3~";.8, 23 3 p r c e n t  tgrnder wlai u n h x ' r ~ ~  in X1X of xhe 
deiiuerla), This cijanpar,rlson raises yzes,iri.)n.-- ;onL?rnrng ~ I C  hcsrlth of ttse adult male prior 10 hzs d a t h  
ina April 1987, 

D3,14,4 mrtw~a Foraging Arms and Fcrlid Ifahits 
Most b t ~ w n  &raging at Horse M e a  has heen di-1;umentd iin ahe reservoir& below the nest c l i f f  (Sheg~herd 
atnd Chadbt3urme 1983, Rueszh and Bcoune 1881, Sudap and hldrgan l985, Gmhb B986a, Dsisatl! a d  
BucMey 1986, Miller and Smiilie 6987, Sfnillie 19671. Since t5z nest oc:urs above Horse Mesa Dam, 
the mgia can easlfy forage in the cairn Barer above tke d m  or in the tailrace below the dam. Alaough 
the eaglcq were ohserved flying to other areas and re:urxin,o with preyv, fitraging wa.5 not o h s e n d  away 
&om the nest area (Shepherd md Chadbourns 1983, Ruescfr and Brow~ze 1984, Sudas and Mcirym 1985, 
Grubb tit86a, Driscali mt?d Buzaey 1986, bfilitrr and Smillie 1987, Slnillie 1987). 

dr is i m p o m t  tu note that ~ i s u a l  furaging informatictw was Ilinrlred to areas o h s e n d  b! ABEXWP and 
o&er rmearck personnel watching the nest, resulting in a bia5 ~roward the river secrion below the nest. 
This  hias was noted by Driscotl and BucUey (19863, who comment4 that, "h4ost for~ging attempts 
observ4 ifo~curred in the immdiate vlcinir! of the d m ,  &&finugh the winding cmtnyon precludcq d i s m t  
observations of the eagles flying at low leveis, and &e cliff wails prevent access to manj  obsenration 
poina along the lakes." 

Driscoll and Btrcdey (1986) observed the eagles corning out of Fish Creek canyon and flying to the nest 
on severd occsions. ;"hey also observed both aaduits perch& 700.-800 m up Fish Greek on 7 April 
1986. Fish Creek varies from d to 2 fc in depth* with mmy large pools rmging from 4 ta 6 .ft deep. 
The only fish o b s e n d  in the upper poflions of the creek were minnows; however, the resewoir backs 
up into the creek near the contluence and &lows carp, rainbow trout, and sunfish. to enter the s t r m .  

R u s c h  and Browne (1983) r e p o ~ d  m adult foraging at Pine Cove on Apache Resemoir in 
F & m q  1984. which they suspect& wrts a Horse Mesa eagle. This cove is located 16.4 Km upstrem 
of the nest, and dtfrough it would not be unreatsonable for the pair to travel this far to forage, the adult 
could have easily been a wintering bird or part of a yet undiscoverd breeding area. Adults have been 
sight& from n e o d o r e  Ronsevelr Dam dnwnstrem to Pine Cove in all season\ of &e year, md is sem 
likely that an unddis:over& Rest site exists in tliis area, Similarly, A,fil"ir and Smiilir (1387) observed 
adults near the Marina on Canyon Reservoir, 

DriscoZt (unpubiished field nares) itbsenrd large schools of shsd "running" the rzsewoir perimeters bath 
above m d  below tile d m  in April 1986, &%en this shad-run c)ccurrdci, rainbow 'snlut wagregard in the 
tailrace befnw the dam, and becanxi: avaii&ie as eagle prey. Trout were not, o b r e m d  &ken as prey in 
other parts of r;?e nesting seaqtslran. On 27 April 1986, Brisci~il md Buck4ey {I9861 report4 the adult 
femde made 13 torage aE-tewap& hetween 1807 and 1900 hours She percfi~ei! <in boulders 3rd madt. Iow 
flights over &h; river below the d m ,  mid on several ociaaions two caprim attempts Here made on one 
flight. These atternpLs Bere &ought to be unsuccesshl, since prey was nut visibie or delivered to &I" 
nest, ailtiough it is possibl:: the ieanaft wah catching skiad and eating theirn on th2 wing 

Driscnll lernpublish%si tdieid notes) also observed large nznnbess of carp, as man4 as 98 BD one S C ~ O O I ,  
swiminng in a linear fashion along tale stlore belaw the dam "nese fish thsrr" ver) visible f~htm the top 



of &e d m ,  3rd a3 she) must ha\? t ~ c  e.y2&i5 visible to the esgIes on the: r . s w  Although the adula 
did take :&i dsrrng L h  sersdn, d k ?  did not iirtzrnpn to cappdre these cxp, &etugh the) appear& readily 
available. 

Preg items ijbservd taken bq eagles a id  col1~a.d fritrn d!e nest iSf~epi.iesd and Chadbcsurlae 1983, Rlaach 
and Brs~wzvne 8984, Sudar and Morgan H985, Gruhll 1986a, Dris~oil a d  B~ucIxieq 1986, Miller and Smiilie 
1987, Smillie 1987) are presenrrxf in Table D4,19-'2, dong with prey remains di2lIecteu  ̂in h e  nest &cim 
1980-1989, See Section f35. H .3 for a derailed aaaljsis ofprzq species uutiiized bj the Horse Mesa eagles, 
In addition, Shepherd and Chadbourne (1983) iikseraed a11 adult attempting to capture a Canada gkwsr;, 

Table 133.14-2. Preg species ohsrna3 &en b j  bald caglcs or collwted ?cidrpa the nest ah the Horse 
Mesa biteding uea .  

Esh Birds 

C = P  
Channel c a ~ s h  
FIatiaad catiish 
B u l l h ~ d  (catfish) 
Yellow b a s  
Black bass 
Bass sp. 
Unidentifid Centrzrchidae 
Sonofa sucker 
Rainbow trout 
Walleye pike 
Black crappie 
Crappie sp. 

None found 

Grebes 
Pi&-bill& grsbe 
Grebe sp. 

Psserines 
Cactus wren 

Lagomoqfi sp. 
Rack squirrel 

Northern cairdind Other 
Western m a d o w l s k  Ff ies 
Unidentifid passerine 

Other Birds 
Greater roadrunner 

Al&ough the Horse Mesa adults were not observd steding prey from other species, a znmmon raven 
unsuccashlly acemptd to pirate a 6-12 in,  carp from the adult male iIlfrisctrIi and Buc&ej 19854. 

la some interesting obsemati<,ns, both adults begm caapterring flies as prey items az:umealtird in the nest 
,is also a&er hatching, This behavior was at;bs~w& Jail] as the adults br~soded L$e young, ruad w.- 

pe&ormd by &e eagie& ,c~ the? grew, The adults md eagl~ts s u c c z d d  iin capr~suring flies i ~ )  mmy 
instaaacw, md swallu.a;& them ft~ilowing several mctvemenrs c r f  tlie beak Oriscoll md Buckley 1986$, 
fn a pssibly rcBat& obser\~ation, on I I occzions the male md female uere seen removing old prey item 
&i>m the nest and embarking on short tlayhes, d~oppirrg thz remains over the rcssnoirs  or cmyom 
m~i~i011 md Bucaey 1986) 



743.14.5 Nunlara Impacts 
Humm ddisturlrminze is not a probiem ai ckc Horse. M e s a  breeding xed The area is closed 90 dl non-Sdr 
River Pr~?ject personae8 a: & I  rimes, dui: III 69121 ilperdtii'ins. L ~ c k e d  gate& at Km 50.0 block eiae r o d  
ss4kf-8 leads to the dm1 from Fish Creek In addition, hnat bzricadex exist at KB'B 50.5 on Can>on 
Reservoir arid at Km 52.5 iln Apache Rc%cmisi;, prevcmting access to the area by water. R e  ns t .  is 
locard 200 m above @&?yon Rsewair  and 75 m ~ e s t  of  rhe dam, which isolates h e  eagim from most 
of the dam activity. Tfie eagles seem to be a:climar& Po normal d m  operations and may watch the 
trucks below, but are not disturb& by bi"iem, Boaters and skiers have tlusfid ile eaglm from perch% 
on Apache Resemoir, rfiough &is docs not appear to be a c o m o n  or serious disturbaxlzi: (Shepherd md 
Chadbotarne 1983, Rucsch md Browne 1984, Suds and Morgan 1985, Driscoll and BucWey 1986, Miller 
and Smillie 1987, Smillie D987). 

Hawever, fo.rrb-level aircraft, apezially heiicoprers, are a problem. AIi available sources repifad 10% 
flying tight planes, miiitxy jets. and helicopters as disturbances, sometimes passing w i a i n  50 rn of the 
nest (Shepherd and Chadhourne 1983, Ruescta and Browne 2984, Sudar and h4organ 1885, Driscoll md 
BucUey 1986, hliiler arld Smiliiz 1987, Smiflie 19871, Of low level aircraft, hziirctpters elicit& the most 
agitatd response from the eagles. Tho incidel~rs invulvd Ciianr~el 12 and Chmnel 10 TV-news 
helicopters hovering near the nest, One of these was serious enough to deserve specid artention. 

The most traumatic disturbance noted during the 1986 brediiing season occurrd on 14 Fefiruzy when 
a Chamel 12 News heiicopter violated title nest xea ,  Tne hzlicopter enter& the area, from the west at 
1243 hours and flew p z s d  the nest at a disrance of ?Om to the norti"l and 20-25m above the nest. The 
aircraft continu& east, over the dm md around the bend in Apache Reservoir at Km 53. At 
1 2 4  hours, the helicopter rebrnej  over Apache Reservoir and flew over the cliffs east of the nest, 
approaching the nest from the south. The helicopter hover4 approximately 15-27 m over the nest far 
about 30 seconds, th"ne n3ew east around the bend in Apache Reservoir at Km 53. The female coverd 
the eaglets in a very low posmre as the aircraft hovered over the nest. Obsen~ations &rough the spotting 
scope showed the feathers on her head and back were roused by the wind from the helia?ptet9s blades. 

At 1251 hours the helicopter remrnd again over Apache Resenoir. At, titlis time, the male had re turn4 
to the ara and s o a d  dong the cliffs east of title nest. Tfie helicopter u rn& in the cove at Km 52.7 m d  
follow& the m d e  around tfre bend at I(m 53 on Apache Resesvoir. At 1253 hours, title heliapter 
r e ~ r n e d  over Apache Resemoir, flying 7-10 m behind and above the male eagle, The heliwpter pursud 
the male into the cove at Km 52.7, turned around, md  follow& the eagle over the cliffs east of the nest. 
The helicopter could still be heard in the area until 1256 hours, totaling 13 minutes of disturbz~ce re the 
a g f m  (Driscrtfl and Buckley 1986). It was assum4 cfe occu,gan"i of &e Channel 12 Dews helicopter 
were filming Z?e eagles during the incident. 

Fishermen &so &reaten the success of &is breding area chnjugh the irresporasible dispcjsd of waste 
monofifment line. In addition, fish ma) break tke line then later die, md are brought to the nest a 
prey, wirfi fish kooks in their stomaihs. 'The first inciJznt brswaa tc-i as involving naonotilamcnt md fish 
hooks in Arizona bald ~ g l s  or nests tsoccrrrreia at the Horse Mesa b r d i n g  area ia 1986. The adult 
femde remrnd trc, &e nest with a fish hook lodgd in her tongue a d  monnfiiment hanging from her 
b&; the hook was our within 24 hours, Later in the seaon  bo31 eaglets had monofiiment protruding 
from their be&, but it absent later h e  same day iDriscc$li and Buckicq 19851. We &SO a)lIect& 
monofalmenr line and fishing hncjks fiom h e  nest in 198: (see Sectitin C3.3 and Section D4.22.31, 



M,14,6 \FVild9iB"t: Xr1ter8ctio~~s 
At the Morse %f&z nzst size. icterspcifi: inter3:tlii;:s I;avf: k e n  r e a r d d  ~ i &  red-tarH~A hawks, galJen 
eagles, ravzm, prregrlne f'alci~ns, m d  C:ioper\ l~lau6.~ iSl ie~hzrd 2nd Chad~ilurne 1983, Rues:b md 
Browrne 1984, Sudar and hforgm uBQW5. D:is~e%l and B,;;Er4q 1.586: Bn addlrisn, hurnminghisds and 
flycatchers buzzed xoun3 the nest, is~casion;a:ij causing kh;;: fcnaaie eagle 60 V O C ~ I Z ~  ~Driscoll md 
BucUeq 1986i., 

Common :averas and pzregrine fdgaom initiazd man! inleractions h j  stooping on Lhe adult eagles~ In one 
irasmce, m adult peregrine Palcon sriiizped on the fern& eagle, knocking her the piaaacie above the. 
n a t  and dislodging fmrIaers fi.atm her back. D e  suhseqrrent sail-chase, in which the peregrine ta~inglq 
remain& just out of reach of the eagle, lasted sevei?. rni~~ures (DriscoBi and BuikIcy 1986). 

Subadult bald eagles were usually i h ~ c ? t %  out csf the area, d&ough twcl interactions in 5986 invcdved 
stooping md ysbysicai contact, On 16 April 1986, a subaduir eagle stiroped on C!e adult female a9 the 
nest, hocking  her off the nest and dislodging fathers frtrrn her back. On 20 April 1986, a subadult 
(thought tc? be the same bird)  as forced ti) the ground b j  bod1 adults, *fie adc i s  perch& above the 
subadult eagle as it wdk& off to thine west (f3riscoil and Buckley 13861. 

DJ.X4,7 FT'ildfife Sighting 
A B E W P  persome! were plagud wit! keeping the sco~iilrts, txarablas, raccrlons, rin,mils, and mice 
out of their tent in 2986. Other ma,mals sighed in the area inciudecf, a bobcat, mufe deer, javeiina, and 
deset.r bighorn sheep. The latter, some of which carrid radio-coilxs around their necks, were observed 
fairly ofren feding on the sfope above tfie north side of the d m .  On one occsion, the sheep were 
observed wdking across the top of tire d m  fDriscoll, unpubiishd fieid notes), 

Great blue herons were seen daily walking along the boat barricade. feeiting on the fish attracted to the 
structure. In an unusual sighting, a pair of white-throat& swifts engag& in mid-air copulation fell 
&rough the sky and landed in the reservoir above the dam. One was rescued with a net: however. the 
other bird swam under the ridge of the darn and drowned @riscoif, unpublishd field notes). 

Birds of interest obsenrd in rhe area includd ppid-billed, hornd,  and eared grebes, herring m d  ring- 
billed gulls, a femafe hood& n e r g m e r  (for about three wee&) amongst h e  mmy commoa mergansers, 
blue-wing4 and green-wing4 teal, a dipper, and bronzerI and brown-head& cowbirds. In addi"iian to 
the usual desert raptors, golden eagies, ctsprej, Cooper's hawks, s h q - s h i m &  hawks, Americm katrels, 
meriins, peregrine falcons (all season), prairie falcons, common black hawks, md zone-&ild hawks "rive 
been sightd,  O~ker birds obsemed in the area include American crows, poor-wiiis, western 
meadou.lxks, ver~niliicarr flycatchers, h , ~ o d d  orioles, verdins, CoIrarnon bushtib, loggerhead shrikes, 
black-rail& m d  blue-grej gnat~atchers, mby-crswned kinglets, csng.un, rock, wd cactus wrera,$:, mfctus- 
crtjwnd, hla~k-throat&, and white-cro~ncd spxrowr,  and yzllrsu vtarbiers [Shepherd arid Chadbolarae 
1983, Draszo;! and Bu2ae;y 1986, md BioSj sterns persomei 1986- 19903. 

Peregrine fdcle>ns were sight& con many occaions near Horsc Mwa Dam, 232 faicoia? were o b s e n d  
foraging ort swditlcrws ~essing dong t ke  d m  strmcture. Falum were &so heard cdling from an 
mphi f i a te r  of cliff3 a n  the n3r1h side of C a n ~ o n  Reservoir, jusc belov* the dttr-rt. OD severs: occa\rons 
peregriaz~ were o h s e n d  tligting in md our 0%' creviies acnjss from Fish %:reek A pair of peregrines 
ilew over ~ l e  d a q  can iirle occaio~n, a.~,rad continued kir Painted Tjiffs. Anothr  pair wa spotted on C m j o n  
Rc~em~I :  \ahere the reserwir enters the n x r o n s  hzdding eo Horse Mesa D m  j u ~ t  ,2~0und the tornel 



&om Momna Flar D ~ E ,  TBc femdi: u:ss exminirag h e  ;liW, while the tiercel c i l ~ ~ d  a g r m p  af 
piraails I t  is likely that three peregrize eyri=s BI;:U~ in b e  H,.rrse Mesa areti. one at r3nr inaxrows off 
Canyon Rservoir, csaae in &e mphith,n,a.rzr belou Hcrscr Mesa Barn, aaad onc csn Pai~lteci. Clift's, The 
mphirfiearea pair nfien chased h e  eagles ha22 ro%:c,i e%,c darn %hen h e  a d u l ~ s  flew, diswmserem S t ) r i s d l  
and BucUej, 1986, Driszoll, unpublistleJ fieid nc:es, and BiiaS5sirms personnel 1956 1990). 

D4,1$,8 Management R~~mmerndations 
The Horse Mzsa breeding area i s  prt?te;rd due to rhe cliosii~a: dreadj existing for d m  etperarii_ans, LOR 
fwel aiz~raft, specidiiiy helicopters shnouiii bc en:oijragd to akisid the dm% arm, except &hen 9neccss;ary 
firr dm operations. 



Drtre Discovizrcli. Desitmiaer 1982. First R i l p ~ i r ~ ~  197': i1950sl. 
Drainage: Sdt Ri-ier ' Apache ~ e s e n i e ~ ~ r  b'anton Relestn~n. 
Elevation $f?llSEj. 166.3 - 2600 fi 
County: ?*lart:i~iaa 
Latimds-hngitlide Ten hfinue2 h31o;ka 333-1 112 
Laad Mmagemece Salt River Psnject ~Pi,>rie Mesa D a n  areal 

%:,S Forest Servix,  Tonrc Nz",ion& F~iresf, 
Toaaro Basin Kangcr HJistri;t (EL\: id darn i 
Mesa Rager District [West of dam) 

Closure: Closed clu dl non-Sdt River Project personneht dl Bnma knm Km 50.5 i.rn Gmyl3ra 
Reentoir to 52.5 on Apac'nc Resenoia, Road c i r ~ s d  at &I 50,0 

Diseance From Phoenix: Air - 59.5 East 
Distance To Kt'ear&$t E r e d i n g  Area Upstream: Pinto - 49.1 KPn 

Air - 33.5 km 
Distanie To Neare\t Breding Area H$i?wnstream: H u e  Point -2S.Q b 

Air - 18,O km 
Disunce From Granite Reef D m :  52.4 E(m 

Home Rmge: Unknown. G o w n  to utilize Apazhe Reservoir, Carlycln Reservoir, md Ka1 0.0 - 2.0 
of Fish Creek. 

Quadrmgla: Mormon Fiat D m  7.5 Minute 
Norse Mesa D m  7.5 Minute 

Ntrst S i te  
KO. - XJlilizd Status 

Cliff Unhoivn Possible histnricd ~ e s t .  Nest built prior I 0  

1980s. Us& by gulden eagles in 1980s. Xesr 
fell prior to 1986. 

Gl iff 1950s-1370s f i s t  built prior to 1950s. 
1977 Nest fell prior to 1986, 

Pinnacle 19E;t3s-188tfs Existing - Buiir prior to 1960s. 
1983-6990 



MORSE 3IES!$ BREEDING AREA i:ontinu,?di 

Rrrductivity 
Young 

Yes 

1977 Occupid ? ? ? 
1982 Occupied ? ? ? 
1483 Fai l4 l-t 8 0 
1984 Fail& 21- 0 0 
1985 Failed 1 + 0 0 
1986 SuccesshI 3 2 2 

1988 Succesduili I + I I 
1989 Failed i i- Q 

9 

0 
iiUW O~a;cessfui i+ 2 1, 

Yocng fledged horn nest 1. X;r&nown 
if nc~b  2 US&* 

Young fledged from nest I and nest 2. 
Adults and young fed on carp p l a c d  on 
boat dock by Horse Mesa D m  
personnel, Golden eagle5 &so nesting in 
area. 

Period of 6-7 years when no bald eagles 
uere sighted at the two known nest 
sites. 

Young fledgd from nest 1 and nest 2. 
Adzits and young fed on carp p laad  oa 
boat dock by Horse Mesa Dam 
personnel. Gotden eagies also nesting in 
area. 
Kest 1 report&. 
Kest 2 reported December 1982. 
One egg collected. 

New female, near-adutt, with brown 
wipe  down nape. Fishing hook lodged 
in adult female's mngue. Hook gone 
wi&in 24 hours. Both young with 
monofilament protruding from beak. 
Monirfilament gone same day. One egg 
co1 ~ected a 

Aduit male died 11 April 1387. uith 
broken procoracoid (shoufderf and 
nrpmiarai liver, Eemds raised young for 
rcrnaining 4 ~ s e k s  on her epwn, 
Pie;+ rr,ate. 

Total 
Years 
%lean 



rJ2~e fiorsesi~oe breeding area is Iocated 72 km n o ~ t I ~  sf ZPhocnbs 84.b2~~ the free,--il:?wirrg Verde RBI er enters 
l~iorseshos Resen;r:iir. The surrounding are2 is fall-1~ open: afth-silugh the rim1 is a%ci;rna"ielt; bourtded fa? 
cliffs ow the east it!' xesx liank ahi3~e th;. reszrvoir.. 

Xd.d,lS,l fIahi&nt 
nt. bic~ti, i'i?ln~:~li;iitj in &c' fiiarsesk~~c area IS r ~ l  the I,u-aer Stjniaran Fife /L?:IC. Upland habitat is 
chara:teristl,: a j f  iriz Sonoran Desensi;?ab Biiirne, z"irisona ip land St-ibdsvisii?n, tr ~ t h  species representing 
the Pa$oi..i.r~e-Ca;tII%1ix4 Szmb Scr iei. ard the ~b~'reoscrtzk>ush-C~:iii~1i~n-T11iii n Series, This ripirii311 
kahitat is a mixture of the Sunoran Riparian 1 3 ~ i J u a u s  Forest and !TotiiiBa~lds Biome, and &a: Solloran 
Riparia11 Szmbland Riome bszz f zzrion D2:. 

'file Verdc. River aboki: Horseshue Kesttr-itsir meanders &ro,:g:", an area alternatel~, hounadd 171 
pronxontorq cliffs. wxh ;ot~onwood~ and rqi;lnsvs gr~tsing o n  the opposite bank. Some emzrgerat 
ccgctatron O<ii;rs along the shalinus of the r::crs open shorelines. The r i t s  flniss pasr largz cottotluouds 
,ii~d \%,tillows w i ~ h  emzrgznr vegetation ainng L?e east bank, and -Jle hard-snag renlains of old ntist frees 
to the west, hefcre turning aiong the Idrge pramantory cliff of Chaik %.faunrain. In this area, which is 
lacustrine at high reservoir levejs and ri52:s zt lov; Ic.~zls, pozkets of qu;cksand are scattered dong the 



?%e reszevi>ir cor:tains sonz  srrlali ii iEii~w 3rd mcsqiadee snags siattesr~! i n  ccives 2nd along ~ I l e  cast shore, 
al&i-?ugi! 11i.h o water Icvels these u c  inund;a*i&. Hisrszshoi: Rzservoir veries from being onil  a river 
:hanrzel di;ring nmaeny siirnmers to a h i r i  large rese:~rair in winiers and s2rings. However, area has 
remained a river i.hmr~nc.i since the suminer v f  1989. Erne-gena \iege?atiiin, grasses, and co:kleRur 
proliferarc at low Ie;.e!s, and warerfhw: ahc;nnd. %-hen the resenx~ir is ful'a. iargem~alli'z bass arrra2t srlany 
fishermen lo Lie arza. 5liist o f  &ie szsen?;oir as de~i~i , !  of bald eagle perching ha5i;ael ivit!! open C C P U : ; ~ ~ ~  

eo ehe east and wzst. 

A single iine i:i iotronwoods g,row a!ir:ng the regulated river heiow Horseshoe damt with promoratory 
cliffs giving way tin iiperl bottomland. A large mesqrrite bcsqus, whi-il I.-- ids  bee^ trrmsf~~rmed into a 
campground, exists iiownstrear-n of die dam, in this section, the river is h r a i d d  arlci siipposis some 
energsrlt vegrtaticin wi& isolated ~~oeronwoi~ds. 

D4.f 5,2 Reproductive History 
EagIes at the Horseshoe breeding area have been dependahie nesters, having laid eggs every year7 
excluding 19431. since tile territory's diszovery in 1935. Hosvever, the Horseshoe pair has been p i a - p d  
by nest inundation, drae to fluctuaring reservoir levels, and falling nest trees. The Horseshoe eagles flare 
faid eggs l'rorn 20 January to 18 Febmary, hatching young from 25 February to 25 March, .*.if3 eaglets 
fledging from 14-17 May to 13 June i,Table D4.15-I). 

' f i e  Horseshoe brediling area was discovered in 1975 pub ink  and Podbornj, f 9761 and the eagles have 
built eight nests, all located on the free-flowing river or upper reservoir (depending on water levels, near 
Chalk Mountain. T R  addition, five artificial nests have been ccrnstructd blil, Teryl Gnibb, t'SFS, due to 
rising reservoir Ieiefs inundating tree nests. 

The Horset,fioe eagles have built two c e s t  on the cliff of Chalk hlouctain (1. X), four in live willo-ti trees 
(2, 4, 5, 91, and two in vyillovs seags (6 ,  '). Nest I vsas found in 1975 iRuSlnk and Podbornj, 1976) and 
used b j  the eagles in 1975, 1976, 19'78 (Rubink and PoJbor r ,~  l9'6, Rtablnk, pers comm I. 1983 
mayvyood and O h m m  1983), 1885 Eakle,  pzrs. c o r n . ) ,  md 1987. Sesr 2 b a s  found in 1q75 iRublnk 
and lJodbornl 1976) :ind used by tlie eagles in 1977. Thr: neb1 tree fell in Fr.bruar> 197- along uith ti-li. 
t u o  eggs. u h x h  !+ere iarer fnurld to cnntdin zmbrjos {Rr:hink, pers. cornm.) An artificid erlpod 
stnacmre was constructed In the iocatlon of nesr 2 in September 1977, and the orlgindl nest stacks us& 
ro conbtmct a neu ~(t , i t  Tfie Horwski~c pair rekrhished ;-ii,t hr"tTipr?d neb1 119 1978, i x a  Batcl !and eggs in 
nest 1 ~Eorkis, pers v ~ l r n r n  

?be eagles used the tripod nest in 1979; however., the tripod was no: built a%,ove the higin water level: 
3rad &e nest was inundated by eiis rising rzsenuir  jf"or.his, Grubb, and EakBe, pcrs, ~ o m . j ,  In 
November 1979, &e rripod was moved ttii a ,faex location on higher ground iiiest 33, The adults 
repdrbislid nest 3 in 1980: horvever, Lie rising rcs;noir again inursdared t h ~  tripod. A suprrsrmctrrire 
was add2.d the tripod and the Horseshoe pair nest& o ~ i  tile addilion. Once agairj  he structure .;.;as nne 
above the high water Isvel, and the nesr was inundated, Tot  aduks r;hrbishsd Ilest .3 in 1951, bra 
appzenriy did rlct Iaq eggs. The tripod fell after die 1981 breeding seasoal (Fs~.bls, Gmbb, and Eakie, 
pzrs, i.iPmrx. j. 



-- 

.3il January 
< 2 Fzbmarq 

- 

1 8 February 
9 E'ebrua:.! 

8 February 
5 February 
20 Januaq 
27 January 
3 February 
28 January 

25 Man& 
t;-8 hlarcf;" 

15 March 
1 : 13 %$arch* 

25 Fzbruary 
1 March 
10 I\/iarch 
4 Mmch 

--- 
-*= 

13 June 
17-21 Ma>* 

13 f m e  
I ,  3 June*" 

16, 20, 21-25 May* 
2 June* 
- 

f 4- 17, 22 May* 

* Indrcates known date. Other dates mclsde frrst o'oxxwtions of mcuhatmg adults, sr estamtruns based on 35 
cia) ~ n ~ u b a i ~ o n  penod or the aglng si nesthngs 

** Two young fledged at Iadders b r e d m g  area m 11982, and C h o  in 1986. 
< ind,cates "prior to" 
> Ind~cates "later than" 

Nest 4 was bjlifr t?;) the eagles in 1982: houeier ,  the nest uas inunda td  and the tree fellI. The two 
eagl&s wer-. r zmovd  prior to inundation &rid *;~stered Into the Ladders breeding area {Hayw~od a d  
Ohmari 1983). An aflificial timer was constmcred tiin & e  samc iiicatiun later that pear rzakle, pers. 
wrnm ); hcuexer, L4e tower %as inunda?", iiia I985 iHri5ler 19851, neker used b! the eagles, an3 fell 
rn hiarch 1986. l i e s t  5 %as built bt thc Morseiiioe panr an 1983, but the tree tell behtse eggs were Isad, 
h e  eagleh tkcn m0\ e ~ i  to neqt I. 

.Art ar:~fiziai nkwer Gas constructed in thehe: lotatroaa 3t nest 5 ialer in 1983 (brzkle, per>, comma), Hnu~ever, 
the ruuer was sa;ndazed sn 1985 iHeislrr ;QX5z, neke; rnscPl b j  Bhe cdgjcs, aaad gel1 in 1989 The eag1r.s 
built ne3r 6 saa ;984 Trie n2Sb bean~a? brlike on 25 54yrlil, and the 82s: arad tsno joi~rag fdB .  4 n  artdic!d 
nest was ionsrn~ctsd imser in ~ R P  snag gin ~e ssme J q ,  axxi the jcsrarag siare placed in the new neil 
{Eakic, perx, ;dmm C'hcrrperulilag and Crani  1984, Sesr 6 2nd b e  snag feii prior 10 1986. 

7'ke adrrlts built nest 7 in a snag in iiSX6, btd! dn;i' sgain rising rcsewoir ieteis inuaadatecf rtle IICST im 
24 ,%fzch m d  tfle ~ ; ~ p p ~ ; . r t i n g  bsza:h~~ h i k e  'The two eaglets. hst:hed cin I I  and 13 hfar~h,  were 



9-tlm(&v~;I to  m r ~  Pkioecia: Loo prnor t13 ncuki?srn:~ rlib=ita 19861 During &L\  sdnx  perwd- bPIe C:ialrn~n nest 
con the Rig Sand) R n e r  libvre Alan:i, Ke3srctlirg h ~ t d  ffiried. The  aJJlrd egg, ~ t r ; h  sikould have hat&& 
b j  f Siarcfi. wis stid1 bring an;;?ubateii b: Qae e"f.,ir~,\ ndclts. On 2"slarr;h tile 1 % ~  Hnrsesk~oe eaglets Rere 
flown a t )  die Chinil breeding area anti p 8 x a l  in the nest, a d  the unhatched Chi~hi? egg removed. ?I%e 
Chino adults axepted  the d a g l ~ : ~ ,  iifii-!I ~uts,ieqt~enxl~ fledged 1 md 3 June fn @ge inrerim, &z 
Hurseshcte nest w& ,it r,?sensir imel or, 28 %lard!:. 3313 ,-arnpieteiy :nundar=ii on 29 Sfarcti 1986 (XImist3 
1486). 

Kesr 8 %ax built betu een 9uI j  and Sepae~bzr 1967. possibly in resp~mse ta a severe int'rtstatiksn of 
Mexican c h r c k c ~  hugs found i:: nest I rubed in 838- B G ~  the oaal! rerrnaifning nes:'~ in Octuber 1987 fiest 
8 w a  used from 1988- 1990. The Horseshoe eagles built nest 9 between I";oafemi?er and December 1989: 
howeker tlze pair n i d  nnesr 8 in the 1930 breellrng sedion. lies& 3 -  8, arid 9 are siiil in existence. 

As mentioned dbuvz, the Horseshoe breedicg area has been piagL,dii b n s t  inundation, due m fluctuating 
reservolr Icvelh, and fdlling nest tree&. In 1975, t u o  eggs -were laid, but f a i i d  to hat& ( R u b i d  and 
Podborny 19761. TVYU ]c)un& tiedged in 1976, and the nest tree (uxCl two eggsf feL1 in 1977 (Rubink, 
pers. coma.). fn 1978, two eggs were Laid, but k i l t x i  to hatch (Forbis, pers. comm. j. In 1979 m d  
1980, the eagles laid eggs in the tripod nests, but the nesh were inundatd Forbis ,  Grubh, and EakIe, 
pers. cc.rmm. i .  Apparenriy. no egg& %ere lard in I98 1 : and, in 4 982, the t u o  young were removed from 
zhe Horseshoe nest (prior to its inundation and fall) and fixxereil intcl t :~e Ladders b red ing  area where 
they fledged successfuIlj (Torbis. Gmbb, and Eakie, pers. comm., Haywood and Ohmart 1983,. The 
two eggs !aid ar Ladder5 in 1982 had failed to hatch, and were collected for analysis Naywood and 
Ohmart 19831. 

In 1983, one young was rescr~ed from the reservoir after premature fledging and was retrim& to the nest. 
later successfirlly f ldg ing  @aae ,  pers. cornm.). Two eaglets fell with the nest in 1%4. but later i'ieciged 
from a r z c o n s t m c ~ d  artificid nest (Chorpeming and Crane 19831. Two young tldtdgd in 1985 
Forb i s  1985), and two young were fostered into the Chino breding  area (where they fledged) prior to 
inundation of the Horseshoe nest in 1986 (h3esta 19861. Three young fledged in 1987 a d  one in 1988. 
One young was killed, apparently by a great horned ow1 in 1989, m d  two young B d g d  in 1990. 

I%e Horseshoe eagles fldgecl rhree young out of nest 1 during 16-25 May 1987. We climbed the eyrie 
on 4 O ~ t e b e r  198- to obtain nest measureinenrs and found a severe infestation of Mexican chicken bugs, 
a blood-sucking parasite. Memwhilz, the Horsestloe aduits had built a new nest <8), between 3u14 and 
Septmmber 1987, further R1est on Chalk Mountain, It is possible that the rleu nest was buift in response 
m rtae p s a i t e  infestation in nest 3 .  We afso document4 a rnuderate infestation of hlexican chicken hugs 
in nest 8 while handing the eaglet: in 2988, hiexican chicken bugs have been suspect& of contrihu"tng 
to ri7e morrdity of Arizona sagiers in &e nest. See Section G3.4 for details rrn parbite infestatinm in 
Arjzona hdid eagle nesls, 

There h a  beell crinsigiierdhl;: discussrora In rh,: past about the" srrr of the ledge area 14% rless I anad zhe: srte 
has heen elcglanded by the us2 od expimivei; In ti?e past {Gmbb. carram.; a ~ l d  hisrtJle9- expaasion of 
tlne iliR area vkds bzing :onsidered in 4986 We 'na~liied tire young in the nest in 1987, and found the 
sire large enough 20; *ree e~gh:  ueek nid eag8ers arid one bioiogi~t %n aadrtron, the nest Idgee continikss 
east and west aniund G?e cliff He~sIer iIQ85a and Becksr arid Mziri r % Y S 7 )  bakh noted thee eaglets m@v& 
east 3rd  Kest aimg the ledge artla f3,: extended periods prior to rleiigirl 



s9~.* , > p  9 was 4.ixiile ir.1 3 dyinz wi%lola ciri th.s c p p s  rresr.Ec,ir during Nov?r;aher and Be:,er;lhfer 1989; 
E>owei.t.r t k e  eagles isid eggs ill ncst 8 ira 1930, The area s u r r ~ u ~ d i n g  nest 9 i> ~ L I P u I ; ~ ~ .  for fishing i~:d 
Rnr~ting. i% wcli us& d ~ i c k  hunting binrid i s  jccated 321:?0--4i)$ ar; sotllll a,is I.;est 9: and arlrsy have precludd 
nesricg in ~ l i s  io~alidii: in 1990. 

Z34,15,3 3fr)rnnlitie 
There .iuni! been 011e dozt~naened jrrverrile bald eiigie dear11 a: the Ht:r~e~iiu;"  breeding ; t ~ m .  IBI 1489, 
&i: 3-23 week old edg:t.e decap;ta;eil in biml nest oK 2 air 2 A;rrij, 4ppa~t; 'niI~ hy a great horned owl 
It 1s t>~~n:d hehaviix ot great ilorned nu;:, to 13~1; the h:c;ds uff &err ?re>, a b&:ai.iair obiera ed e e l w  here 
by BiiiSyseernc. %~c~lr~t,.iscs and m~rSei_t srlp~lrted i.4 poulrrjr 2nd ginae f2rmt;'~s 4 ,aleat horned uv*l was aaBsi1 
cuspecrtd of killing a teier-i~cterd juju.lznilit bald eagle at rhc Ladders h red ing  area which had been out 
itf rJle nest i i i r  OCCB a mon& (see Sccticic C3.2; 

In addition, a Horseshiic eagier nan i id  in 1'387 was round dead in 1990 near the Sdit a11d 5L7cr.Je Rtver 
ct>ritiuence. We i,dnd:d 3013 as a nestling at the Horseshoe %re&hng are:* in 1387 and read his YXD 
t?and (blue H j  on 24 November 198" at tiit; Tonto Creek estcarg on Roosevelt Reservoir, We had Il<B 

itrirer sighting& of J O l l  until I? April 1990 when a wildlife officer for the Salt River Indian Resenatitin 
foulid the three-yea-old eagle dead dong the Salt River, near the Verde River confluen~e.  ' f i e  eagle 
had both wings, tail, md left fee removed. " h e r e  is littie doubt this subadult bald eagle was shot {see 
Section C3 bj, The oEcer who disioi.erzif the eagle said he had also found several shot Harris9 ha&& 
in tiie area. ,4lso. a persan was seen shooting at one of the Ormr aduits in this area In December 1990. 

No adult mortalities have been documentd at the Horseshoe breeding area. Both adults are currenth 
banded* so a replacement may be readiil; dertt~ted should it occur. 

B3.15.4 Knolvn Foraging Arms and Food I-labits 
Beffire h e  BioSystems study, most known f~jljraging at Horseshoe has been document& in Lbt: rive: (or 
upper reservoir dependirag on water levels) heiow the Chdk Mountain nest cliff (Baywood and Ohmart 
1883, Chorpenning and C r m e  1984, Let1 1984, Heisler 1985, Gruhb 1986a, Kein er ai. 1986. Becker 
and Hein 1387, Kenndy  and Richey 1990. Richey 1990). A l ~ o u g h  the eagies were observed flying to 
other areas and rearning with prey, foraging was urJq obxerved ooe time outside the immdcliate nest area 
(Chopenning and Crane 1984). Tne ABESWP personnel noteif h a t ,  al&ough eagles returned with fish 
from the s~uti.,, foraging on thi: main body of the resenoir %as d i f~ku i t  to docl~nient due to the visual 
c~bserucrion of Chaik 3founr:tln (Cr,oqenr,ir,g and Crarte 1984. Len i984, Beisier 1985, Hein, per%, 
eomm.). This c r ea td  a hias in the foraging data, and resulted in small heme range estimates, rzsiricred 
w the river secrlons beiavl fhe iles;. AJu:;s itere nhsened on ifae rivar ktelou Horseshoe Dam; hossever, 
it uik~ uuncer=ain wfretbcr these eagles were the Horsesht>e or: Ciiff pair i cho~enning  and Crane 1384, 
Hein, pers. conrn,) 

% e q X u b e t j  and radio-tagged the i-Ii~r6sshor adult femaic on 30 Xlasch 1387, and the n?a:e isfa 13 Jariuarr, 
1988. We tracked the panr ~ L I T I I I ~  2987 1989 and re;iwAxi ezxtcnsll;c use cir'tile. rese~'.;oir. especiail: &"le 

six>relin: dong &-ar: shaiiow ci?.ves. Ck e dro eshser\:d torages on Lhe :>pen water imr the center of the 
rcsrrvnir. The Horses!me pair usbed the fr2c-flouiny C7erde River. nurth (32 Chalh >lnualtain, to a poirat 
nedr S h e q  BriJgr,  The eagles also urillzcJ ,%ha re_gaiated Vercie Kke:. below H o r s ~ s h ~ ~ ; :  13am The 
h:me range (if  rfie Horseshde dagies i* mb,7z! Lnou n tir ex:cnd fro111 Kn ' i .5 oc t!le repldtec: k crd3 kii. er 
ti, Krn 88 0 .>n &e frse-floaving Verde al~il\,c. :hi. ressr\air, tclt:?llng :b,S Km. The area fif3.s-n Km 71 5 ,  



beii-)u. H;>rseshr~t: Darr,, til Kt. 45.8, cr, Hijrszi;hoc Rzscrv;>is, is 5kar.r.d ivi~h e l ; ~  Cliff eagles which nest 
downsrre;mn~. See SeJioa: A3.5 for. dze3l!s on die foraging ccolog:, LEC~ n:,pi.ernents Hors~shoe $~.sim.. 

Pscj items a3bseri.d iraken &I. eagles INa>b\ona dnd Ohmart B9iil. I:hnrpzr-,~alalg and Crdne 1984, 
Lctp. 1384, tl2is:er 1G885. Gmbb er a:. 3 983, Grubb 19862, Hein er a; 1086. Hezker and Hein 1987* 
Kennd? and Kiihej 1390, Kachej 899903 arl;: przsentcd in 'Tabis D4.15-2, ai:jng prej items observed 
taken by eagles an~ i  pre:, reinslns ci)i!e:red in ti;e nes: rrom 18)146-2989. Sez Seitirtns 84.5 and B5.1,5 
for detail& anal5sis of pre) si3e:ies iliiilzed by the fliirbsshoe eagle$. Ill addirron, the eagies were 
is'hsened attempting ro zdpare slaovelcri CHeisIer 19851 

The Horseshoe adu8ha Bere observed stealing pre! fiorrn gseai hiin5 hzrtlns and dt8s~ scavenging fish 
remairrs lek by fishzrmen i;Becker 2nd Hein 1387, and Se;tior; B3.5. 

114,15.5 Nunlan Impacts 
Human disturbance is not s rnajtlr pnlbiex: at the Horse&il,?e breading arzd, ah lung zs h e  eagles use the 
cliff nests { 1, 81 on Chalk ?tl,~unta~n. Fishernicn, shoori-rs. btami-fers, off-rc~ad vehizlcs, lzght planes, jets, 
heli~optcrs, boars, and hikers utiiizz the tiest area, although are igni~:& hy ehe eagles. Jets, 
helicopters, and planzs habe caused tfae eagles :o flush off the nest and tocalii.e, Qlrtugtl this has nor been 
a commc~n occurrence iChnrpn,nning and Crane 1984. Lett 1984. Helsler 1985, Eein t.r al. 1986, Be~ker  
and Hein 1987, Kenndy and dliichej 1990. Richey 1990). 

However, when the eagles nest in trees or snags aiong the river, thej are susceptible to disarbmce from 
fishermen, canoes, hikers, and shooters CChorpenning and Crane 1984, Lett 1984, Heisler 1985, Hein 
er rtl. 1986). Details on human distilrbance at the Horseshoe hreding area drrring 1987-1983 are 
providd in Section B4.5. 

Another hum= impa.3 at the Horseshoe brewiing area involves the fluchating resenroir levels, whiih 
have resulted in the nests being inundatd in 1979, 1980, 1982, and 1986. Although the nest trees have 
also been completely inundated in other years (f-feisler 1985), "Jle eagles used tke cliffness and were not 
directly affzctd by the high water. The on14 suitable nest tree left on the reservoir contains nest "3 All 
the other nest trees have since fdien, or no longer have enough branches to srrpport a nest. Other trees 
exist upstream of Chalk Mountain and are located on higher ground on the east bank, with main branches 
above the high water level. 'Pne tree housing nest 9 has been inundatd in the past, and if ir is utilized 
by the eagles in the tiiture, it should he m:inirnr& for disturbance and rising water levels. 

Fishermen a!so rhrearen the succ$ss of  hi^ isreding area. iiduils have been flush& off the nest by boars 
apprclaching ti20 close to the nest rrecs, sinother matter of r mi. enviranmental imponmce rx waxe 
monofilamerif-. kfonofilanaenr is pressrlt in an abarndance on Hi.irsi-shoe Reser~oir  Each citttonwirod 
snag, inclradir~g the neb1 trees, ha5e mont:fj'ilamene, hook&, and lures in &ern, illc~n~afilament ~xt; on$> 
kills bald eaglzs, hu",manj ottler wildiite species as we!! (see Section C3.31; edgiets have also died fwnn 
hccoming entangled in mrtra~rH"rl:tment at thz ndsh bSe;rlun D4.22.31, 

D4,15,6 FYildiife Intesactians 
At the Horseslmz ncs: .;itz, iaalcsspecifY; in:era:rioni have been re;orieJ ui th iommorl raicens. wlkey 
vultures. r;id-taiied hawk<, oipre:. prairie hlcons, Cooper's hawks, Xmerlcl.an kestrels, golden eagles and 
great blue herons ickorg~enning a12d Crnnz 6984, Heisler 1965, Kennedy and Rlzhej 6990, and 
f3iiiSyi"ieaaab pzr~;rnrac: r .  Cherpenning and Crane : 19141 observed a E~orsesn~>c. adult lock e d ~ ~ n s  wltb a 
godden eagle, mel Q?p: twtr birds splrali~d d ,~wn  nedr ~ ~ C I I I I I J  i~i 'ei hcf'ore separating, 7141 1990, an 



Esh 

Cagt 
Charnel cazfjxh 
Flahead ilarfisb 
kargemon~i? bass 
liiack bass 
f;nidenrifid Centrar~hidat: Grebzs 
Black crappie Eared grzbe 
Crappie sp. Grchc s;l. 
Desert slicker 
Su:kt.r sp. 
Thrcad5n shad 

Great blue heron 

Passefines 
Cachis wre:~ 

Other Birds 
Gambel's quail 
Kwhern  flicker 

3f armmais 

CoE:>ntail rab5i.r 
Bla;LtiiiI jac7krahFat 
R:a;l: squirrel 
Q;round xquirrel 
Uz~ idenr i f id  Scierridae 

Spin] snRshell anle 
Tjnldentifid snake 
trnidentifid reptile 

immature golden eagle attempt& to Iand in the Horseshoe nest, ;ijf;ilo~fgh the adult male drove the intruder 
oflf ( K e m d y  and Richey 1990). 

During 15- 19 February, Lett il!SE;.l) observed rhe CiiE and Horseshoe pairs interacting over the 
resen~oir.  The Ciifi" pair was building a nest on top of a great blue heron rookerq below Horseshoe Darn 
a$ the time, bur subsequently laid eggs in a cliff nest downs"rrearn, Chorpenning a ~ l d  Grme  11984) 
observed a Horsesiloe adult lock talons i t i &  a subadult bald eag;e, and the two birds fell through the sk] 
10 near ground level before separating. 'i'fiej also record4 rerriroriai display? with %e CIiff pair 
throughout the 4984 season. interdction~ with other haid eagle\ were zlso dccumiti~ted by Meisier (19851 
and- BioSysiems persrsnnel during 1987-1989 

D4, I5,7 FYifdlife S&htings 
Horseshoe is m area kcown 174 >iRE\'KP and B~nSqserms perstrrael rnraati) f,>a lu dippery, muddy 
roads, but Hin;it& siiebs at tlrlmes is re~srd i r rg  in wildlrfe sighrnngs b%eq?tile.; 14f intereat in the area 
ai~ciude desert tunorses, tiestcrn diamnndbac-k ranirsnakss, Inngntvx snakes, red e~achwhip ,  daerr  
~xarihnase sn&ikc* gopher ";miikes. reg31 horned lizards. and shor t -h~md Ilzxds. f new\; and grsar egrets 
havi. been sight&, as w e l h  jAmeri;an a.i.i?:2&, green-bxk6d herons and double-crest& ci,rmorcmb. 
[jrear lacrein rt2cakca.ics dre I,?iat>:! upseream ef C h i 2  %3oun~aaw, d:- %ell behw Horseshoe D m .  
Watdrf6i~g are <onnr;~i.i.e; at high ft3fes. ietels, b:;t are miore nurneros at io% a,-aer ilveis \%%en the 



resemoir w*.as reduced tqc a rive: r;j.;er the lgZ9 w i ~ a t i " ~ ~  f l i ~ k s  of 230 rnriilards and pintails were cilmmon, 
along widl grcrlil-evirzgsd arid c i r ~ n a m ~ ~ n  teal. 

From 1367-19890 we zonrinr:aiiy sighted wi~33 i3u:ks entzrirrg and leaving the ~ e s t  cliff thmugkaous sJt i  
bald eagle bredirig season. h'ood ducks are no: k n o w  to blcs1 in &is area. ilItkorag'i~ Lhese ohsen-atiosas 
suggest that the species may he expanding i s  nesting range. Along wilh &ei B I S L I ~ :  desert raptars, goiden 
eagies. peregrinz f icons. Cooper's hatvks: shs:y-shinnd hawks, nii~&crn harriers, osprey, prairie 
Pd:ons, zond-tailed hawks, md black hawks havr beer: sighted. Other birds of inrerest include solita-y 
virws, yel iow warblers, verdins, Lucy's warblers, hairy woodpeckers, birnt-grey gnatcarchers, nh-~rzf~ern 
and hooded orioles, Steller's jays. yellow-headed blackbirds, bronzd mi9 brown-headd ifx~wbirds, black- 
!read& ifgr&'ne&%, and black-chinned huanmingbjrds (BioSystems perscrnrlei 1987-1989, Kenndy  and 
Richey 1998). In addition, we heard nisuntain lions caliir~g from Chaik hfountain m d  ohsenred their 
tracks along the river and reservoir frorr, 1987---198'3, 

D4,15,8 Bfanagernertt Recommendations 

1 As stated prekidusl:,, Ihel-e has been m u 3  discussion about rhe size of the ledge area at nest 1. 
When handing the eaglets rn 1987, n e  found the nest area to be of suff i~ient  size for rhree eight- 
week-old eaglets sad one biologist. Tne young also axe able to move e a t  and viest dong the ledge, 
and havc done SO prior TC) f ldg ing  in 1385 and 1987, The nest area is suitable as it currenrly exists. 

2 .  If the Horseshoe pair uses nest 9 in the h ture ,  a closure will likely need to be createcl to protect the 
nest. Tne area is used bq bass fisjhermen quite extensiveiy when water levels ate  high, and they 
often tie their boats to  be nest tree. In addition, a warzrfowl hunting blind, which w&c heavily used 
in 1989, is located 300-400 rn socth. This nest tree has been inundatd in previous years and shou'id 
be monitord if reservoir levels ribs and tine eagies use nest 9. 

3. No further artificial nest struztures should be consrmctd at the Horseshoe breeding area. All 
artificial n6sting stmctures in the p a s  have been built beiow the high water level, and subsequenriy 
weri: inunciatd. f n  several years, ~ i h  adverbely affected reprciduztion. Two cliff nests are available 
and appear to he the most desirable lo;ations for &e eagles, keeping them away from human 
disbrbance and flooding. 



Date. Discover&. 1975 
Drainage: Vesde K n  PT / Hors&\hoe R ~ - S Z T V ~ ~ Z I  

iErzr-alovc ing Rebemoir~ 
Elevar~im ihlSI,): ZtX)i> - 2200 ft 
County, Yavapai 
Latltiade-Eonpimde Ten himntrte Biock: 340-2 1 14 
Larid hfafanapernenr: C.S. Forst  Service, Tonel, hationsl Fortst, 

Cave Creek Ranger Dis:n;.i 
Dismce? Frtsrn Phoenix: Air - 72.5 h3 P;iir& 
DisQnee To Kearest  Dyeding A r a  Ilpsrreanx: Tabit: Misuntdia~ 26,- Km 

Air - 165 'm 
f>istrxnce To Netut;sr Bre&ia:g Arm Downstream: Cliff - 15.0 Km 

Air - 9.8 km 
Drctmuzee From Sdtlt, River Confluence: 80.5 Km 
C)isr&mce Erom Horseshoe Dam: 7-1 b - 3  

Air - 6.5 Rrm 
Home Kmge: Krn 71.5 to Km 88.0 on the Verde River 

CKotal = 16.5 Km) 
Quadrangles: Horseshoe Barn 7.5 3iinure 

Chalk %fountain 7.5 Minute 

, F u ' ~ t  Site 
No. - Utilized 

2 Willow Live 1977 

Tripod 1979 

Existing - Built prior to 1975. 
Rubinfc No. 22. 

Severe infestation of Mexican chicken bugs in 
October 1987. 
Ymt found 1975 - Rubirrk No. 21. Nest tres 
fell (with eggs) in 3 977 
Aeificirt: tripod nest consmrctd iin s m e  
location by Teryl Gruhb, X,TSFS, September 
1977. Tripid nest Inuraciatd 11979. Tripod 
moved Xi2vernber 1979 tc~  locatic%n of nesa 3. 



3 Tripod 1980 

4 "ixr'itlow Live 

Tower 

6 Willow Snag 

7 Willow Snag 1986 

8 Cliff 1988-1990 

9 Willow Live 

Adclts bull% i?nri. tr~god nest, but n s t  w a  
i nundard .  8980. A sliperstsuckre wa;s ;iitdr;i4 to 
tripod a d  a d u h  built nest on top of 
seaperstriacrure, which ds in  inundatd. 
Adults rebuilt tripod nest in 1983. Tripd fell 
after 1981 sedson, 
Kest built 1952. Idst inundated and tree fd! in 
1982. Young foster& to Ladders. 
Anificial tower nest wnstruct& in s m e  location 
by Teryl Gmbb, USFS, in 1982, Tower fell 
Mxch 1956. 
Nest buiit 1983. Tree feif 1983. 
Arritlcid rower nest construct& iin same location 
hy Tery; Gruhb, L'SFS in 1983. Adul~5 mov& 
to nest :. Tower feIl 1989. 
Kest built f 984. Nsst branch bmke and nest feff 
(with young) 25 April. Anificiaf nest con- 
struct& lower ixl same snag by Teryl Cmbb, 
USFS, 25 April, and young p lacd  ia nest. 
Snag feII prior to 1386. 
Xest built 1985. Nest inundatd and b r m c h a  
broke 24 Mxch .  Young fostered to Chino. 
Existing - Built 3ull-September 1987. Severe 
infestation of Mexicm inchicken bugs in nest 
f May have indued early nest building. 
Existing - Built Sovember-D~ember 3989. 





Hi.(_.'% $%~asl; h r e ~ d i ; : ~  L. ;~:.<:i is ir!ca:*d 166 i:~: noi-&we.ce sf'PS;~eni:.: ali:~~;,. ti.:? ~.cguiated Biil $\Tigliams 
Rii-::r btilrpw Alamc? Dm: and i,:i Ai-ari2i-3 Rzi;,~:;,i\ir. 2-he Bill iYiijia:n.: River has tilt 8 sr;teg-3 2:tnj.On 
[ ~ o i l n d i ~ !  17.,: Izrgc pron;ozt;?r> :!if& h&tv Alani? Daz1, while are3 s::rr:?unc;ing the res=n,ni r  ii; fz&;i,irie. 
o p n .  ?'h2 h e ' s  LVash pair sharzs the upper r e s z n ~ o i r  wir1-i the AIar~ac cilgies. i4'hictr Rest less thag i>ne 
irln apart ae rhe mt,sti"lz:n end of ;"Slamo Rcs:rv~>ir. Due to retreatiiln pressure ';in ~ h r ;  inpper reser\-oir, a 
clohurs %as c:lacred i?n 6 %larch 1939 by the Arizor:a Garne and Fish Uepartmea:~ and the C.S.  A ~ n l ;  
Curix of Eragi~i~er i ,  T h i , ~  ~ L I S U K ~  marked h j  Il;aci,-.; placed 180 m sur.;k?iinding the n2sr ( 2 )  2nd 
2 satt;l.li,rsc :i:rt-.S.; r a d  :eadil:g EV M7~?od:."4 j_:a7$2. 



k34e36e1 E#a$3iizi 
The bii)";~ cc-:i;trnu;a8r> in th-. ive's iV,i.;h area is E;f 122 l,:,'a;sr Sonc;ran Life Z,c\r:r.. L'pIand Baabitar js 

' . 
<hara;tsi.icri: 1l- i~ Soni:r-an Deserts:aci? Bio;ne, ;-"tri~.o;:a r;pland Sli).:clji.isii:n, ~vjrh ahsosiae~d >,$i.l_i,aa.r 
Deserts:nih r5iom.v s;e:ies. The riparias, iiabitar a ' i~ng  the r2gul~ted BilI R'illiarns River is a mixture of 
&e Si.ir\cra~ Ripai-idn D=:iduc;us Iyorzsr mrid tYoodia;jJs Bi;la*ie a d  the Canoran Riparian ScmhhanJ Biosnre 
;st22 s<LTji;v D2j. 

Beiov; d4iamr; Dam. the h a b i t s  alorrg S i ~ a  rir-er supports wiiiows and mesquites along the hanks. 
j.Jo.n;sreri hsfic,.r h;ive [>een ;u;ting &e tr‘-.~'- ,,>. ~ d u ; i n g  siirn? 3:' nineif p~lcn t ia i  FL>$ rac';t perch 

* ~ 

sites, and off-roacl c:~ici.s haz+-e be?;] ;ra;,,aiinc~. lii - ui? r Lie rbt.21. iP.orn billioin liar!& at lii.;;. rio.a4:s, c;ausing 
;oreapactii>r!, aild zril?i:ii;, arid removing v2g;ra:ii~;:. "l'i~; i.ai:iar; ziases ii.i ahout two krrl heioan ri;i. dam 
and ~ h z  river is iii?minart.d by large prtmonwrj7 ~iii-$5 a5 ir ~oiitiniles dou.nsir.varn li-1 i,inzi?In Rariih, wi.1er.e 
thc area is rnore open. High ahuve rj-ic ris.er; l i~e  upland habitat near the Ive's t't'ash nest i s  riaggzii desert 
~:i!anZrj;. 

(:in u p p r  /\iars,o Keservcjir, the 11abi;ar s~arrou~ding the Ive's Wash and Aiarnil nests is a salt ~ . ada r  
. . 

ji:ngie. ,4iihoxgfl catrie gr:tzlng 1s ni? Ioi:g<~ ~ : r ' r ~ i r t z d  in the upper pozz-tion of Alarno K2se:-voli.. trespass 

cartie are a zol-nmim sight, and there is little regeixratiorz iif wrtc:r:waods and wiiiows. The ZU:~GXIM.OO~ 

snags which supply ncs: and perci; sires are deteriorating, and no Iarg,: live xee.; exist in this area. Sirice 
~ h s  grazing rr,oratorii,ii~~ m i l t  into efl'ect, s ime  smail willows and cottonwoods are beginning to work their 
way aktcw:: the sa'it czdar. f r  will be lza;iy ye.:lrs. h o x e ~ e r ,  ianri! rhese :reex are large zniiugi? to supply 
nesting and ncrihing hahitat for eagies. 

D w  ra, tile shailou. water in the spper (north2rnj portion of the iesen70ir, srrrali inlets harbor various 
species of emergenr; vegetation and suppoz a l x g e  po;iuia:ion of bva1erfou.l and shorebirds through the 
bald eagle breeding ssason, The resenoir  also contains a healthy popuIa?ion of channcl catfish, carp? 
rilapia, and iargeinouth bass, rhi: lai:er drawing many fishermen ti, the nest arza. 

D3,f 6.2 Reproductive History 
The ive's "VVash brezding area was fou:ld on 6 %lay 1987, afier sigiiti~gs of a second pair of adults on 
Al;irnc.i Reservoir ci~iring the 1986 breeding season, Eagles at h e ' s  Wash have been early nesters, 
building nests in So;:ember and Dzczmher. laying eggs frriirn 13-27 January, a r~d  hatching young from 
17 February t s  6 March, which iledge hetween 5 and 14 May (Table D4.16-lj. 

The  Ive's %:ash cagl2s havz huiit twi: known n-;sts, or12 or: a cliff (1 )  high above the rep iared  Biif 
Williaxs River beiow Xizii-t~ii Dam, and mi: in a Iive tilying) cc;tro~:t~li.oo.cl tree (2) at Woody's Cove on  
upper i2ialnij Reszrt-oir, Nest i ivas fo~~nr i  i.iu 6 Slay 1987, and byas used hy the eagles during 
19t;7--13F!:i. Nzst 2 was built 1?4. the Ive's Wash pair irm Novemi:2r 1987, but riot us& r:ntil i99iS~ Bnrh 
n?su arc' st31 in e x i ~ t e n ; ~ .  

The t2Ia;no pair e d g e d  at Ieasr  OR^ vnung in 1387, which x a s  cigh:ed nzar :he nest cpnn its discos;er.y 
(in 6 %lay.  In 1958, thz eaglet fledged ah orljv clays old (lcl;s ~hari :en wezksj but sp,ill survived, 611 

1989, ~wc, eaglets i.ir;r;hzd. althoug5 one :iiecl ivhen it jcmped cifri~rn 1112 112st a t  8.5 wrzks nt'ag?. In 1990, 
~ ' a]?,: :.gg did lint hahi.!s, mc i t  likely d:lr: IG ~ C ' E ~ I I ? Z ~ L  di~tiirhances f l i l i h i n ~  the ;adults oiY the nest. 

Ozr ! , C ) U E ~  lit the T V Z ' S  Pji7iis!"i brecding &. ar2a w:bs rern~ved f r o n  she nest c>c 11 April 1989 affer .-tBEKiVP 
hiol~.gis:; iit~izd ir ci.uld nor swaiio;s: fdi& anti nx:!:rr eater.! in sevrrz.,i days. Ti-12 dahydrar~d  nestlirsg 
was t a k m  iii Liberty Jt'iZ:Ilit:c. Fi~undaiiijil, ;s.herr? Dr. Katilq; lngr.sm removed a 5 4 2  bor:e ispine and 5 n  
rat-si u ,  whi;;2; bad lii2ged in the esophagnh, Ur, Tngr-arn n~irscd tl-ia eaglce ixck  ti> t-lsaki-h, 3nd i:n 1': April 
v;? ~ < f \ i ~ - ~ l i l ~ l  j i  L;i ~h:: 112~t :ir.jicj.e i4 2$JgZd ~~~i:es~.s~$diliji; .  0 1 2  jJ ,lp.3:1,, 



Year Ic~cbatlura Date Hstching Dare Fksdging Dat? 

""" 

1987 - 

1988 2: January 
3.989 ;3 January 
1990 <: 2 1  January 

5-6 May 
14 Ajar/* 
9 May" 

a- 

* indicates hovtrs date. Other dates in-lude: first obsenaiions of inc.i:Sat~ng adultsl or estimtions based on 35 
day incilbirtion period or the agmg of nes:llngs, 

< Iridicates "prior to9' 
> hdicatcs "later than' 

D4,16.3 &%ortaiitie 
There has o d y  been one docurnenreci jirvenile bald eagie death at Cie Iire's Wash b r e d i r ~ g  area. In 1989, 
both s f  the h e ' s  Wash young jumped from the nest on 19 April, at nine weeks of age, during unusually 
high temperatures. One eagiet (the one taken from &e nest on i I April-see above) climb& back to rhe 
nest, while the other remained on a ledge overnight. On 20 April the eaglet j u m p 4  from riie ledge into 
the callyon below the nest. The juvenile was not sighted, nor did tile adults take it food by 22 April, so 
ABENWP biologists and USFWS biologist Robert Mesta searched the canyon bortom for the eaglet. The 
young eagle was found on 23 April, wi& a b r ~ k e n  left radius and ulna (wing) and severely deilydrarzii. 
The juveziie was t ransport4 to Liberty Wildlife Foundation, where it died of dehydration and shock on 
25 April. See Section C3.5 fix further details on nestling morldities i inkd  to heat stress. 

No parasites have been found in the he's Kash  nests. However, Dr.  Kathy fngram. Liberty Wildiife 
Foundation, extracted an unknown worm species from the throat of each h e ' s  Wash eagiet in 1989, one 
while in surgerq. the o h e r  during necropsq. 

One adult death ha< h e n  liocumenrd at the he ' s  %'as11 breeding arza. 111 1988, tile male uac replaced 
b> a near-adult male. 

B4.16.4 Krrown Foraging Arms and Fr~ud Wltbits 
The Ive's M'ash eagles are krrown lo forage an ths r e g ~ l a i ~ d  Biii tViiiiarns Riirer below Alarno Dam and 
on Alarrlo Reseaolr  to Km 52.0 Mose foraging, honever. orair.; on &c upper poriicjn r l t  4lanao 
Reservoir iSuelzer and Moiler 1988. Xeivb~lid and %earbold 1988, itk:ler pi a:. 1989. Thiesteliit ruld 
Idrnikens 1990, Bock dnd 3IcLuckle jbS90: fr: B988* flitw~. on C!e regirlate+l Bill M'illiaras River 
dc.creased frclrn 300 ~ f s  to 50 cfs on 12 klarch. then clown to I0 cfs on 18 March. Foragmg was not 
documented on the river until tiirkis were reduced $to 10 cB, alt-riozgh must foraging still occurred on the 
rescnoir after that point IFnc river ~ 4 %  maintained at li) cfs t.hr;iugh the 1389 breeding season. @nr 
adverse effect o f the  I Q V ~  flou %;aj th? off-:?ad ~cfircdes uhich t r a x ~ l e d  up dhz river from Lincola Kmch 
at Mm 33 tSne iaer  and Moiler 1988, Xlolier c: a!. 19891. 'BE Ive's Was!:. and Alamo eagles shared 
foraging are33 on upper 4Panrpi Ficiser.~ ol: : n l m  man] or the lire'& %$-ah iortptrs ki err3 L % ~ P S ~ I L  ed bbg drz 
AIarnil em: i i a r ~ h e r i  



Prey itmas identic& by hli?l'arr ee db. 41989) &re presented srx Tahr  D4-32 dong with p r r j  irenx coilat& 
at the nwf from 1986-1989. See Sc:r:on B 5 , l ,  i for a d;eailr=i$ ax+sis of pre? r2maia;-s cnllt?cted Rom 
1986-1989.. ?'l?ieqfeidr md LinsMrans :13901 r e p ~ s , A  a i s g e  t i la~ia  die<$% in 1990, ;iHdnc,ragh tBar ti3gBil~ 
were not observed utntllizing this abundant sorarde of carrion i j s h .  

Table D4.16-2. Pre) specks a3bsened 's&eil hy bald eagles or coflecre-d f ~ u m  the aest at t h e  IVP'S 
U ' a h  breding  arm. 

Esh 

GKP 
Chmnef catfish 
Flalflmd ca:t?sh 
BuiIhad (ca81sh) 
Tilapia 
Largemouth bass 
Btack b a s  
Strip& h a s  
Crappie s p .  

Birds 

Green-wlngd teal 
Cinnamon reid 
An% ssp, 
Unidentifid wa:rrfo;l;.wl 

Eared grebe 

American coot 

&%ama2aL5 

Cononrail rawbit 
Skunk sp. 
Rock squirrei 
Ground squirrd 
tlnidentitid Sciurtdae 
Cnidentiiflecf rodent 

HerptiIa 

Eone found 

The h e ' s  Wafr mgles were nut observd steaiing prey &om orher species, hut ravens were recorded 
attempting to steal prep from of the eagle nesr. 

D4.15.5 Human Impacts 
Human impacs at the Xve9s NWah h r d i n g  area include Iight planes, Iow level military jets, oE-road 
vehicla, ATCs, hikers, campers, fishermen, hunters. md boaters, The eagles are relatively well 
protected when they use ncqt I below Almo Darn. However, a: law river flows OR-road vehicles 
venture upstrem from Lirtcoln Rmch at Eirn 34 and make their Bay tct the nest area. In addition, 
military aircrafi on Iow level flight traini2g, as sell as sonic bilams, dsa occur, bur many are ignored 
or simply wat.;hecf by &e eagles, (Sweizer and Moiler 1988, Moiler er al. 1989). 

However, human dis&rhance is a serious problem at tlte he 's  Wash breajing s e a  %hen thg e a g l a  use 
nest 2 at Woody's Cove on A1mo Resewrjir. Fishermen, cmpers, hunters, shctorers, boaters, and off- 
road vehilaicii.,c come within 20 rn of the nest (a road mns down 12 the shore of Alrrnalj Re~ervoir, 28-25 m 
from the nest tree) and set up their c m g s  at FVciitdy's Cave. Man) fishermen p r o c e d d  irmdiatel! 
Selsw the nest, often tieing theis boa& 6 0  the ne\t tree {SweiQes 2nd Mibnller 6988, Newbo%d a ~ d  N ~ K  hold 
1988, hftillzr et duf. 1959, Thiesfeldt and Linskeans 1998, Bock and 3I:Enr;kie 1990). 

The Ive3 W s h  pals laid at least nae egg i za  fxr M'ooG's Cove. tree nest prior tn 2 %  Jmuartsy 1990, 
Disturbmce abi:und& at the site, 7.7 percent due tu "iasherrsrera (neisl'eldt m;ind kinskekes 19faQ1. The adults 
%ere forced off the eggis) ~nmy times k'ly boats 5shcfaing directly brneab h e  nest ('1Theisfeidt mc", Linskens 
1998, Be Bock, pers. comm.f, The eggisa should havr hatched prior to 25 February B354aj in~ulsation 



period). One u h i ~ % e  egg wit< iolleiteii f08luuing abr~n:eii~nirnene b j  the adults. lt is &most certain &at 
dibt~arilsance during incubatior: iaused rtit: death ~ j r  the 1vs's PVash egg. '$taeisfcldr rmd Linskeras ~1"JiSak 
stated this pzl11i d.;'tkihii~e'f>: "The failure of rhis nest is \sn:I~irbtdlq. due ttt~ aumtdrous human 
distenshances." 

Sweieer and Moiler (1988) wrote, "The major potenrli for nesr Fdiluri. at r2lamo (Raervoir, is 
disttlrbmce and fxaaqsrneaat by boa:ers;iishernnzn. On numerous uccix%ions boas were obsenid  
purposehtiy flushing adult eagles caf hi)& the 1: e9s 'sl7ii?h and Alamo nests off perches mid, &en pursuing 
them %urn perch to perch." 

While telling Enhermen and bi1ates.a iic ria) awaj  from &I.az nesf ar2a. AT3ENWP penc~mel were ofiern 
subject& to criticism, argument, and verbal abuse iS~vci&er and Xloller 1988, Theisfildt and tinskens 
1990). Sweitzer and hfolier (1985) beliebed rfiar "'., . a feeling of animosity towuds the eagles ..." 
existed amttng the public and even among some of the AIaralo Rese~voir Park trffjcials. Sweitzer and 
Moffer maintain that without more eRe2rive protection, the nest at tT(~ody's Cove is ".., dor tmd to 
failure due to thc high usage of the area b j  boaters and ctimpers." 5foiler rr ai, (1989j recomn~zndeid 
a closure for "rtle Alamil and Ive*s Wash nests. 

A I m o  resen~uir is manag& by the Army Corps of Engineers, the surroundirlg land b j  BLM, and the 
wildliti: by AGF. Robert MesQ, GSFWS, xld Robert Hall, ELM, began meAsures to erect a closure ar 
the Woody3 Cove area immediately following confimlation of ir~cuhation. Unf~jfiu~lately, the erzctictn 
of the closure was delaqed until 6 March, nine days afier the nest had failed. Even then, The cIosure 
consisted merely of a saw-horse blocking the road into Woody's Cove and buctys p lacd  in a IW-m 
circumference around the nesr tree to deter boats from the area, Theisfeldt and Linskens (1990) felt that 
the closure markers were insuEcient to deter pu"ulii: users from the area; people claim& not to have seen 
the buoys, 

Waterfowl hunting in the immdiare nest vicinity may pose a serious threat to this breeding area. The 
AIamo and Ive's W a h  eagla begin nesr construction in November and lay their eggs in December and 
early Jmuary each year* The period just prior to and including incubrttion is criticd because the birds 
may abmdon ~ e i r  nest or not fay eggs if disturb&, The A l m o  eagles have been steding ducks from 
hunters, taking the duck o f f  the surface before the dog is able to retrieve it, Lead shot has nitt been 
requird u d l  the 1990-1991 waterfi1vy.l sezqon. Thus &ere are possibilities of Iead poisoning or 
shooting. 

Fishermen alsct &rearen the success of these breeding areas. A~lul ts  have fieqilcntly been f lush4  off tfis 
nests by boats approaching roo close to the nest trees. Also there is the maRer of monofiIanrexlt, p r sen t  
in abundance on Afamo Reservoir: mitnofiiament, ilooks, and lures have been found in the Chino, Ive's 
Wash, m d  Alamo nests. AEI the csttonwooiI snags, includialg the nest trees, have mcrnc,liIm~ent, hooks, 
and Iures in  em. Monotilameat: not only kills bald ragles, but many other wildlife species as well (seit 
Suction C3.3). In 1988 the Afarno eagiet feu front &e nest, and %hen fcsund rtaa the ground it had a 
fishing lure todgd in its t o n p e ,  A white-~3ced ibis, brought tip the nestling h> afhe adrals, was hanging 
from the opposite end of the Irtre. Eagiets have also d i d  from becoming entangled in monofilarnsnh at 
Arizona nests (Section X>3.2?,3). 

The problems of iaunran dist;tlrbancz haye been reiterated each >ear 1?j A B E W P  persijmel at the Iue's 
W a h  and Alamo breecl,i~~g areas- Weiss (19873 wrote &at, feel that human disk~rbance is the main 
problem with this nest site: ..." and "Y. , ,  rhe best solucioi.1 fiir eagle managcmcenr is to restrict the 
imed ia te  B C C ~ S S  kd area " P;ewbul;i an4 P;:wbolS 61'3888, Streinzr aaad Rli,ilcr 4B988), &faller rt al, 



(1989;, B,ck and Sfc1,rmckibt 61930) L Z ~  ~ ~ ~ e i i i e 1 J ~  z i L !  Linsksns i19W1 all tc~ixd ~rmilar  apiniimi baed 
CSC  the^ observation> See Y.S. Fish znlad &% p id life 5ertice 61Q89j an1 i LW0) tug a~ :ou~%s of dic&rhm.nce 
at lvz'h %'ash and Ala:co in 1988 and 1939 

D4,16,6 bYEldlife fnreraftiurls 
Inresspecitric interazrions were a daily occsrreaze x itim a pais of ravens d~ac nest across the canyorn (40 m). 
from n a t  1. On 30 April 1988, o m  such intzrxtion laded 6-5 minutei, and o ; ~  1 &fa] mother i;i,%ted 
4.5 minutes. Xn bo% cases, one raven hovered oter  the adult femaie and eaglet in the $lest and a ~ o b b d  
the female, f hilt: L$e o&er ravepl h~tpped ~Vigoririlsiy ari)~rld the edge of the nest. harasing ;the aduit and 
possibly attempting tit steal prey from the nest (Sweitil~r arid Xiisllzr f988). 'interaction\; were alsit 
o h s e n d  with nestitlg r&-tailed hawks, and ~ : t l . P  tur6ej rulrures. guldcn eagles, great egrets, t>sprey, md 
great blue herctw [ S ~ e z n e r  and Mcriler 6388. MoTlzr pi. ttk. 1989. Theisfeldt and Linskens 1990). 

Dtre tci the close proximity of the Ive" %-ash and Aiamo bresding a r e s  ( I  km by air), int-raspccit"ac 
interactions are common, In one instance, the two males Iozked talons in tlighr, and on another occasion 
actrrdly plummeted from a perch into thtlarno Kesemi:ir, serli ioik& together as they !lit the wa-ter', 1x1 
1989, about half of rfre 89 obszmd inrerairlons irivolved the Alarno mind Ive"s Wash, as weii as orher 
bdd eagfa (hloller et at, 1989). In 1990, Bock and tt-lcluckie estimated i I"16ntraspeciilrc interactions 
between the h e ' s  W a h  and A l m o  eagles. which nested within one krn of each other, bur many of these 
interaction& simply invoIvd perching ar territory boundaries and vocalking. 

fn one interesting interaction, the four Ive9s Wash and Aiamo adults teamed up to drive a fifth eagk uue 
izf the area meisfeidt  and tinskens 1990). Swei&er and MolIer (1988) noted the Ive's Wash adult 
male's left eye was swoilen shut on 30 April 1958, and was still closed tiion 13 May. This injury may 
have been carrsed by one of the many altercations with ravens or h e  Alarnt~ eagles. 

D4.16.7 'SVildIife Sightings 
Alr~erican white pelicans are corrrnon winter visitors to AIamo Resewoir, In 1930, adult and immamre 
brown peficans were also present (Bock and SfcLuzkie 1999, Theisfeldt and Linskens 19C)Q). A great 
blue heron rookery is locat& in the fve's Wash area, at the upper ead of Alamo R a e n o i r ,  south [sf 
Brown's Crossing, Double-crest& cormorants &so nest in this rookery. Other species of interest include 
black-crown& nkht  herons, loons, horned grebes, western grebes, great, snowy, and cattle egrets, red- 
breated mergansers, h o o d 4  mergansers, long-bill& curlews, and American avoces. Wate r fo~~l  
ohsens& are mdiards, gadwdl, green-winged, blue-wingd. and cinnamon teal, nortt-iesn shoveiers, 
rdheads, canvasbacks, pintails. lesser scatip, bu&32heads, American wigeon, ring-neck4 ducks, md 
Canada geese, 

M e r  birds of interest include bfazk-chinnd, broad-taild, and Costa's hummingbirds, ladder-back& 
~~oodpeckers,  nlountain bitrebirds, loggerhead anti northern shrikes, and western wood-pesvees. Peregrine 
fdtrjm are sight& throughour the bald eagle sacsting seamn on Alznrt Kesen70ir, and it is like11 an eyrie 
occurs nmrby, Other raptor species of interest irrciude rnerlins, black-shoulder& kite%? nonhem harriers, 
Cctoper9s havrks, shav-shinnd h a w k ,  fef't~rgin~us hawks, Mack hawks, osprej, Harris' hawks, m d  
zone-tail4 hawks. In addition, feral burros md i3eaver occur beiow AIalno D m  (Kewbold and Kewbol4 
1988, Moiler et d. 6989, Bock mid M~Luikic: 3'390, Tbsisfeidr: 2nd Linskcns d99ti), 



1, A ciosure should be enact& for rhe upper portion of A1mo Reszr~osr, which vjouid include the 
Almii mi-: Ive's Wash nest sitm frona 3 Beiember until 30 S u m .  Closure b ~ u n l i a i s  shouid iaclude 
a minimum 2W-R-I buffer on the southern bcrrde~, fr~m tgar nest s i r s  into AIami.8 Reservoir, a d  be 
mark& with floating b u q s .  The northern boundary shouid he ~losed sctuth of Brown's Crossing, 
and the road into Woody's Cove closed i io the earern hordes. A1I tjorders sbouHd be iha r ly  post& 
(see Section D4,1,5 and D4,15,5). 

2, Since a mctrati~rium on grming Armdy exisb for the upper pctrtlon csb Aiarno Raemoir, al1 ara%p&%s 
cattte shouid be r emovd  cfimndiarely md kept out of the ripzian seas. Tkis wou8d give joung 
wiflows and ~Eonwolclds a chmce to grow above tfie salt cedar jungle. The plmting of entroawuud 
poles may also be necmsary to provide flulure ncsr trees md perches, since no large five trees exist 
in tfie area and the existing snags are iBlling apm (see Se2tion D4.2. X md D4,16.1), In addition, 
a pmgram of s d r  cedar eradicaion ma) be necessxy. 

3. Raervcair levels necessarj to susrain L%e three bald eagle brcediiing areas (Airno, Chino, and h e ' s  
Wah) aissr,ciatd ~Ixith Aiarno Resenuir should be esrablishd. 

4, Off-road vehicls  should be prohibit& &om driving up the river bogom frctna Lincoln Rmch.  



Date Discover&: 6 hlzy 6987 
Drainage: Biil Wil l iam Riker i A l m ~  Reszr;;llr tWe~wbdted~Rseliiii11 
Elevatiora (MSL$. 1088 - H2CW .fB 
County: La Pa7. 
Latimde-L2ngitude Ten Minute Block: 341 -1 133 
Land Sfmagemeat: U . S .  Bureau n l  Emd Managemcrat, Kingmm Dist r ic t  

C , S .  A m y  Corps of Engineers 
Arimna & m e  md Fish Depan",ment 

Closure: Aahmna G a r :  a d  Fish Bepmment Clrjaure 
U.S. A m y  Coqs ctf Engineers Closure 
Enact4  6 Cihlarch 1930 
"No Entq" Arm 1100 m surrounding nest 2 
Road block& to Wood3's Cove 

fjistance From Phoenix: ii ir  - I%,@ km Kn&~uctst 
Distmze To Ka'earesr Bredtding A r ~ a  Upsrrem. AI;limo - 0.2 Km 

Air - 1.0 km 
Distmce TQ Nearest Bredifing Area Downstream: Kone 
Dismce  From Golotadti River Confluence: 42.3 Mm 
Home Range: U b o w n .  Kmwn to utilize &fie Bill Williams River and AImo Itesemcrir to Km 52.0 
QuadrmgTs: Artillery Peak 15 Minute 

Alamo D m  15 Minute 

Utilizd Status 

f @f iff 1987-1989 Existing - Found 6 May 1987. 
2 Cottonwoctd Live 1990 Existing - Built Xovember 1987, 

I987 f uccssfmi I + 14- 1 + One fledgling in area 6 May. 
1988 Smccesskl 14- 1 1 Xevs male, nca-adult (ca, 4-5 y e a h  

old). Young prefadgd 114 Ma? 
(69 days aid) and sunr ivd.  



Year 
P 

1989 Successful Z +  2 I On2 y o ~ i n g  semttved from nest on 
1 1 April, after regurgitating fctod for 
3 daqs, and taken to a rcfiahllitatian 
I'diilisy, where a Iargz fxtsh bane (spind 
column nlth fi"nn raysj was excractd 
from its ihriiat. Ein raps had Iodgd in 
s i d a  of esophagus. preventing food 
pxsage. Eaglet n u r s d  to he&& and 
returned to nest 17 April. Both young 
jumped from nesr 19 April (8.5 weeks 
. One eaglet climb& back to the 
nesr, other remained on a I d g e  
overnight, then j u m p 4  into the canyon. 
Young found 23 April with a broken ieft 
radius m d  ulna (wing), artd severely 
dehydratd. Nestling transpofled to a 
rehabilitation facility, but died of 
dehydration and shock 25 April. 
Lots of disturbance from ramping and 
fishing, Fishing boats flusfid adults off 
eggs. CIosure erected 6 M x c h  1990, 
after nesr had failed (eggs laid prior to 
21 January). One egg collected. 

Total 
Years 
Meal 



El.%. l? LADDERS BREEDING AREA 

+I%e Ladders breeding area is located 115 h k a  nor& or" Phoenix along the free-fii,fi,mg YcrJz River beicjvli 
Camp Verde. Sr3;c~ Clear Creek is ;f free-flrjvt.mg perelxniai stream ithich enhers the Verde fiiim the e a t  
20 km south of Camp Verdc Bull Run, Sycamiire, and Chasm Creeks are a'rze-Bowing interm3rteat 
streams which flow into the Verde south of Beasley Flrtt, Fronm Camp "u'6rde tia Heasie? Ciidds the river 
meanders ~ r o u g k  rhtl Verde Valley. a wide 3grcr.iculrurd bozomiand. f3clc.x ReasBq Clifts $hi- 
sitrrounding arm is rsharacterkd bt rugged tlrrain with stitep slopc~ aad prcnaonrc-;r! cliiff~. 

The Ldriers breeding area received its narrri; from a series riS' ladders extending trttnl {hi: trr~rtnrm vf 
Chasm Creek, nsas the Verde River ~unilu=nce, to the upper mesa. The ladders Rere built b> earl] land 
Inanagers. ;tpp;trently to faciiitate access to and from the river. In response tu abundant recreation and 
the close proximity {and visibility) of siirne of the nests at il.+adJers to the upper mesas. closures were 
enacted by the Prescct~t Yatitionai Forest in 3981 and the C:ozorrino Sational Forest in 1982, These 
closure? were combined and ntctditld and 3 BCH clii~stlrt: ~ i a i  enazied on 2 2  3ctohzr 1984. e'cciltn~nil and 
Prescotr National Forest Order 16-52 closdd the area to all entry from 1 Deczmber to 15 June. The 
closure dazes were revised in 1987, to prohibit all enrrj from i December to 30 June 

Piak D32. b~;tdders cliff nest ( 3 :  alo~lg the f~z;.-llorvlng Verde River, Oztobur 1980 {photo by D, Driscnll), 



M.%7,1 f k b i h z  
The biotic cornn.nbnz-ai:t In the LaifJers zea is of the rc'ppzr Sonorm Litr Zonc, with vegefaeion in the 
upland hahiut ch;tracreris:ic of the Sernideser? Grassimd Biome. The: riparian habibt  i s  a rnixtBlre of lfae 
Soanran Riparilua Deciduoui: Foresf and Vr'oodiwds Ebiitrne, the Som~rm Riparian Scmbland Biome, md 
the Sonctran Interior S~rmds Uiomis 45ee Section D2 1 .  

From C m p  Verde ti1 BeaIe! Cliffs, 12):: Verde Riber meander& &rough agricultural b u u o d m d  lined 
with t s g e  cot~univuods. Sevesai large ponds exist on both sides of the river near the conf8uen;e of Waqt 
C l w  Creek. Below the: confluence, promontory cliff:; hi~und some sectiom of &e a e t  bank as the river 
flows south w B e ~ l e j  Cliffs, Sou& ctf Be~s icy  Cliffs %Re Verde River flows fhroelgh m g g d  countq, 
htundixl by steep slopes mind Iruge promontory cliffs. 

M.2 7.2 Reproductive Egistory 
The Ladders breding area uac discisvcrd by ageracy persi~mel in 1972 @ubi& and Podhorny 1976); 
however, Floyd Thompson iGSFtaiSi repofid $he nest site had been active evzry y a r  since 1962 Forhis 
13791. Tfie breeding area has been active in 55 of the 29 years since 14342 171e Ladders eagles have 
faid eggs from 19 January to 2 February, har:h& eagle& from 2U F e h m x j  to 8 March, and fi&gi.ii 
young fi-om 14 May to 9 June Fable D4.17-13. 

?Ire Ladders eagles have built five knowr, nests, ail found in 1972, on cliffs near the confiilences of Bull 
Run Greek (1, 2) and Chasm Creek (3, 4, 55 (Rubink md Podborny 1976. Rubin);, pers. cornm.). E a t  
1 is located on the west cliff at the confluence of Bull Run Creek, and was used by the eagles in 1972 
m u b i d ,  pers. c o r n . ) .  Nest 2 is located on the east cliff upstream of the confluence of Bull Run Creek, 
and was used in 1973 Vubinlr mtnd Podborny 1976, Rubink, pers. corn . ) .  Nest 3, locat& on the west 
cliff at the confluence of C h a m  Creek, was used by the eagles during l"377-1980 mubink, pers. comm., 
Haywood and Ohmitrt 19831, 1985-1987, and in 1989, Nest 4 is locat& on the east cliff u p s t r m  of 
the C h a m  Greek confluence (Rubink, pers. comm.), and was used by the eagles during 1981-1933, and 
in 1985 maywood and O h m m  1983, EdKle, pers. c o r n . ) ,  1988, and 1990. Nest 5 is locat& just south 
of, and above, nest 4 and has only been used in 1984 pubink,  pers. c a m . ,  E a e ,  pers. c o r n . ) .  All 
five nests artre still in existence. Interestingly, in 1989 golden eagles raised young in nest f .  

In addition to the five existing cliff nests, Ffoyd Thompson USFWS) reported a coffonwood tree nest right 
in Camp Verde (Forbis 1983). The exact location of this nest is not known, but the telemeter4 Ladders 
aduks utilizd -&the Verde River up to the Camp Verde bridge jfCrn 157.Qj, m d  we did not see any nests 
large encrugb to be b&d eagle nests in this section of the river. 

The Ladders eggis) failed tct hatch in 1972, but the pair d a d g d  at lest one yvung in 1973. Ti-te Areding 
;rrea was agpruently unoccupid at h o w n  nest locations during 1973 -1975, and eggts'i were laid in 1977, 
bur failed tto hatch Rubink and Podhorn! 1076, Rubink, pers. comm.). The Ladders eagles appairlntiy 
did not lay eggs in 1978, and the eggs failed ifto hatch in 1979 C;"iayv+oud and Olzrnd~ 19836 The eagies 
f l d g d  four young &ring 1980 and 1981, AirZictugh the eggs did not hatch irn 1982, two 10 day 019 
ag'iets were fostered into Ladders from the  nund dated nzst at the Horseshoe breding ased, md 
subsequently fledged (Haywood and Ohmart 19833. Two Ioung e d g e d  in 1983, the eggfs) did not hatch 
in 1984, md two eaglets fldged in 1985 {Grubb 1986a8. Two young fledgd in 1986, and t s i 3  were 
ra i sd  to nine weeks of age in 1987, bur died in thtt nest Four eaglets f l d g d  duri~rg 1988-1989, and 
rhe eggs fail& to harch in 1990 



Table D4.%7-1. Nes:ing chraincriogy 0%' the Ladders bre&ing ~ 2 3 ,  

Y a  Ira:utia:ion Date Har~hing  Data FBdging Date 

- 

3 1 January 
2 E'ebruxy 
27 January 
27 January 
26 Januay  
19 J muary 
30 January 
24 January 

- 
8 March 
- 

27 Feb, i March* 
3, 6 Much* 

1 March* 
20, 21 Februxy* 

6 ,  8 Mach* 

-- . 
- ** 

29 May 
- 

26$ 29 &jay* 
20, 23 May* 

14, 16 May* 
25 May, 9 June* 

* bdicares known h t e .  Other dates include first observations of incubating adults, or cstimtisns based on 35 
day incubation period or l f ie aging of nestlings. 

** Two young fostered from f-forsesfim b r d i n p  area, 
< hdicata  "prior to" 
> fndicaks "later than" 

D4,17,3 Mortalitis 
n e r e  have been three dctcumentd juvenile bald eagie deaths at the %,adders breeding am. Of these, 
two young died iin the nest, and one was kkifid after tledging. In 1987, tvrn ncstfings a: the Ladders 
b r d i n g  area dffJOS and JP&f9) died cfetn 5 and ":Ma!. AEEhxrliP bj~Iogists o b ~ c ~ l i ~  a floater adult 
interacting wi& the resident adults on 4 hfal arad shortly after sighted &i: resident adui"ks and both young 
in the nest. S o  rrest. observati3ns ronik plaze on 5 Mriy On 6 &la>, biialogists sigh54 tune dead eagles; 
in the nssl and the other on a ridge appriaximancly Bh) rat south of the nest (3liirgm m d  Si~dar 1987'$, 
BioSystems md LISFU'S bir~logisrs rerrievd the dead nest i i~~g,  JPOX, oil7 Mziy, but could not locate JPC8 
on the nest cliff. The sane day vie f o ~ c d  prz-tr7dged 5;PN at the Chasm Creek confluznce and relarmd 
the i3;tglet ttgi the nest. -H?lr; nestling a p p m d  en die four minutes adier it was rcrurnd to %he nest. The 
nest climb nn 7 Mgiy and rersieval of JFfm an 8 &la> revealed ct aver> heavj infestari~~n of h2exic.m 
cfaidke~ bugs, which likely causal ppsemattire fledging and ci'inzributed to the eagles demise, Cause of 



dea& could not be derer;nind from nedropsies, A high densit? o:' Msxicm chicken bugs were fr~und in 
$he n&st again in 1989, after the )oung had i:&g& See S~ctiun C3.4 for deklliis ow Mexlzan chnzken 
bugs in Arizttna bald eagle nests. 

The 1988 Ladders .ju%eni'rts fledged on 84 md 16 %fay, at 11, seeks of age. Both of t h s e  yitung had 
hwn telemeter& in the nest and we monitored rhei: pasr-fldging nza.ivements, On 9 func, 4 week8 afaer 
laving the nest, JP22 roosted oon the nest cliff as ~ s u d ,  On the m<tsr,a;lg of 10 June, the juvenile was 
found on the ground heiow the nest cliff. Tine bird had been decapitated and its breast muscle eaten, 
aptppxznrIy hy a raptorid bird. Since the in2ident happen& during the night, a grsae h d r n d  owl was ttae 
suspect4 pprdaror. In addition, it is tygjiid behavior af great horned 0 ~ 1 s  to eat the h a d $  off of their 
prey, This hehaviisr has been obsened by BisS.isrem5 bioiogists un several occaions, and is widely 
repcrnd by poultry and g m e  F~rmers 

Tfiere have been two docu~nentzd incidents of adult mortaiity at the Ladders brepifing area, We capmrd 
a d  telemeter& the Ladders malet. (AM081 on 2 April 1989 and, while tracking the eagle on 3 April, 
BioSystcms biologists obsewd a peregrine falcon stoop on Ah408, striking him in the back of tke head. 
A,VB8"s flight abilities appeared i m d i a t e l y  affect& as he awkwardly flew to, mrl crash fmdd at, the 
nest. AM08 remain& stuggish fur days, not tijraging again unrii 14 April. During this time the adult 
fernde foraged to feed the two eagles. AM08 d i d  6- 10 May 1989, passib13 as a result of brain d m a g e  
from the peregrine attack (see Section G3.7 for a more detail& account). Meanwhile, the Ladders female 
fo ragd  for and successfuily ra isd  the two eaglets for the remaining six to eight weeks until fledging in 
1989, md also foragect for the young after they had lefi the nest. We monitored prey defiveria to the 
nest afrer the male's deatfi, to ensure h e  two eagles would get enough food. N%en prey defiveria were 
lacking, we p lacd  fish on the sand bar below ttse nest during the night, The femaie took all of these flsb 
to the n e t .  

Tfre 1989 Ladders mafe (AM08, see above) was replac& by an adult mde,  with a USFWS bmd on his 
right tarsus, by December, 1989. This new male bdd eagle wa$ found dead in the Verde River, near 
the confluence of West Clear Creek. on "L December 1990. Tfie carcass was very decomposd, m d  not 
ml lec td  by the person who found the eagle, so cause of deat;? remains unknown. However, the USFWS 
band was removd and turn& in to AGF. Tnc 6.5-year-ttfd male 1529-145623 w a  band& as a nestling 
in 1984 at the Horseshoe breding area by Teryl Grubb, USFS, 

D4,f7,4 h o ~ ~ l  Foraging A r m  and Food Habits 
Before the BioSystems study, most foraging by the Ladders eagles was observed on the Verde River in 
the n e t  vicinity near C h a m  Creek. Although the eaglixs were seen flying, and perch4 in other xa, 
littte foraging was recorded away &om the nest (Eaywood md O h m m  1988, Naywood a d  Qfirnm 
1981, Haywood md O h m m  1983, Gmhb el rzl. 1983, Chorpenning and Crme 1984, Poelker and 
Palmiotto 1985, Cmbb 138Sa, Wxriek and Hardwick 2986, Morgm md S u d z  1987, CrlfXie axld Krmoll 
1988, Collie and Knoll 1989, CuIfie 3rd Knoll 1990). This data from nest obsematinn p o i m  raraftd 
in a biaq toward the river section beiow the nest. Pvelker and Pdmir~Eo 819851 and Coliie and b o l l  
(1988) both noted rncisr prey was. deliver& &from upriver of the nest from Fehmary ra April, then the 
eagla brought prel in froxi both downstrem and uphtrem in April mind %lay, 

We capmrd nhe Ladders female on 1 April 1988, k>r bturding and teiemetrq pknqosea, On &is date we 
p i x &  a siXver (aluminum) USFWS bmd on her left tarsus, and a biitck cdor modiztld Aurrainum Visual 
Identification &ID) band on her righe Wsnns, The a d d t  male, tzlessreterd i ~ n  2 April 1988, provided 



little npnformari\>n OF, f a a g i n g  h e r  hi5 ei:ct?unrcr k i ~ &  &e peregr i~r  :see 31CPi3ve;, b ~ :  ~e did observe h i n ~  
vismaiBj during 1988 and earl) 1483 In cimnectlg:, urth tra2king the female We Boernci Qaat ha& birds 
firaged extemiriil) on the t'erde Rli.t.s, from si,ueh (14- Bull RGE Creek- tr, K ~ o T [ . ~  g c t f  the f m p  Yes& 
bridge. faa add i r i~n ,  rilere were sea..on;il "iif~s amiing tkl: dsffe:en$ rive;. seceionb, \Vest C i ~ r  Creek, 
ioc& ponds. T h e  home rmge ofthe LaJdrrs pair extends from f i x  157-187 on the Verde River, totaling 
38 Km. 

Prey items olf)serv& taken by eagles bHa1;v;oiid md Ohr~;aa% 1982. Ra l .*~~od  a14 Ohman 1983, 
Choqennine; aamd Crane 198.1, Poelkzr and P2JrnioZij 1985, bSr~;"rfP IYX6a, Wxri sk  md Hardwick 1986, 
haorgan and S u d x  2987, Collie md Kno'I1 1988, Collie and Knoi! 3989, t'ollle and Knoll 19901 are 
prmentd iin Tabie 84.1'7-2, dong wi th  przy items taken bq b e  eagBes and prey remaim collect& at the 
nest during 1986- 1983, See Sectiom B4.3 ;and B5,1 6 )  fc'rrr a derailed aaldysls of prey species titiHiz& 
by &e Ladders eagles. 

Table P34-17-2. Prey specis obsend  *&era hy h d d  eagles or collected from the nest rab the Ladders 
breding area. 

Carp 
Chminnel catfish 
Flattiead catfish 
Bass sp. 
Unidentified Centraarchidae 
Sonora sucker 
D a e n  sucker 

Birds 

C o m o n  mergmser 
Wood duck 
Unidentified .i?,aterfc.wI 

Grebe sp. 

Passerines 
Great-tail& grackle 
Ameriim robin 
Western meaduu lark 
Blackbird sp. 
E-Liropem ssta-ling 
BI-Lie grosh& 
t'nibentifid ppasserine 

Other Birds 
Woodpecker sp. 
Mourning dove 
Greater roadmmer 

Kwtoma 
Pocket gopher 
Ground squirrel 
Rock squirrel 
f avet ina 
Coyote 
Beer sp, 

Sonoran rnud tUrlle 
Turtle sp. 
Racer sp. 
tinideatifid snake 

Other 

Crayfish sp 



%%~selker 2nd 13dmikitti? 18985i recorded &.=- eagles rerartsvlng uid pre) rernrsizs from the n w ,  3 behavior 
nbsened an orher t~alil eagle breedkg ar23.c ha., .%rutma (6 .g . .  Ml)rse %42sfa, Rumciaad), 

Wuric): and f - i x d ~ i i k  (1986) ilhseh\& the eagle; az2mprlng to catch i;ornxon mergansers, mci on &rce 
occasions, die eagles hover&< over offzrs in the nver helo% rhz nmt. 'Ke Ladders adults were obsemd 
s t d i n g  prey from ospreys md great b l ~ e  herons lCoilie and b o l l  %989, Collie and Knoll 1990, a d  
Bic~Sqstems personnel 3987- 1989). 

In addition to the Ladders eagia, man) wintering brdd eagles rttiBize the Verde River nmr C m p  Verde. 
We r e w r d d  numerous eagles in the Ladders territory, espccia!ly at, Beasley Cliffs, where foraging was 
observd. t't%iie anempting to capture the Ladders n;life, we radio-taggd iive of these suhadult and n a -  
adult eagia  (sect Sections A4 and C51, The Ladders adults Jid nor appear ttn act aggressive11; tc~wxd the 
wintering birds in January and Fcbnsarq 1954. 

D4.f 7.5 Human ImpacLs 
The closure at Ladders effectively reduces disturbance n e z  the nest and &us human impacts do not 
a p p w  to "a a detrirnentd fdctctr. Light planes, heii~opters, rafters, cmoes, hikers, purzsho~, and sonic 
boom5 have been reported at the Ladders breeding area @aqwoud md Ohmart 1981, Poeiker and 
PdmioEo 1985, Warrick and Hardwick 1986, Morgan md Sudar 1987, Collie and Knoll 1988, Crtltie 
;md Knoll 1988, Collie md Knoll 1990). Although most aircraft are ignord by the eagla.  Warrick and 
Hardwick (1986) and Haywood and Ohmm (1981) record& adul& flushed from the nest by helicopters, 
and Collie and Knoll (1989) repond  a disturbance during incubation by an Apache" helicopter. 

Rafters and people in canoes stopping beiow the nest cliffs caused the adults to Bush o E h e  nest, and 311 

some cases, these people were o b s e w d  haassing the eagles. Tne adults would circle and vocdke at 
people which beached rivercraft below the nest cliffs. In addition, hikers m d  vehicles which enter4  the 
closure and venturd above and below the nest cliffs caused similar reactions from the a g i a ,  with ;idults 
Rushing o E & e  nest and perchs (Haywood and Ohmm 1081, Poe'lker md  Palmiotto 1985, Warrick and 
Hadwick 1986, Morgan md Sudx  1987, Collie md fiolf  1988, Collie md 'Knoll 1989, Collie and 
b o l l  1990). See Section B4.3 and U.S. Fish and FVildfife Senice (1989, 1890) for details on 
disrurbance at Ladders in 1988 and 1989. 

It is important to aote thar, $though the closure protects tke eagles near he nest, they teave the closure 
area on a regufar balsis to forage. In 1989, ~ v c  observed a persisrl shooting at the Ladders male outside 
the closure boundary, 

f)4,L7.Q L't'ifdlife lnterscriorls 
Inrsractions witfa other bald eagles (intraspe2ificg md with other species iinterspecificl are com1un mong  
bdd eagles, T ime  interactions can be aggressive, as 6m territorid defense md attemp= tto pirate prey.. 
bur occaiondiy ase not, such as soaring with slther raptors. At Ladders, interspecific intera~tiom were 
o'nservd r~wit2-i rd-taifcrcf hdviks, peregrine hicons, zommon rayens, Cooper's hawks, s b q - s h i m &  
hawks, subadult ;and adult golden eagles, osprey, esrrkey wltures, great horned cowls, American kstreis, 
pinyon jays, ,md a Saj9s sphebe, as %ell a ccows, and rivdr utters r,Xaywood md oh ma^.^. 1980, Haywood 
and 0hrnz-t  3981, Chcj~enrming and Crane 1983. YoeIIicer and Pal~r~iorto 1955, Warrick and Hardtvrck 
1986, Morgam and S u d x  1987, Coizie md Knoll 1988, Collie and Knoll 1989, Collie and Ka~ilH 1990, 
m d  BioSvstens persoraneI 8388-8989). 



In 1485, Poe1kt.r and Palmiorri~ k lCjSSj rcportcd that a su5diile eagle (of :rn:kr~+.tww x~s:lesi aftelrapt& a3 
8md on the Ladders nex: twice i ~ i  une r'i~j~liblle, &en perch& d,)n;~s$rcani 3 % ~  aduh feanzze s p r a d  her 
wings over ek;e eag8ers and vocdizd  nnti) the malc re'iurnd uld drobz tile inrruder  off^ fn ;i ~imi%;fr  
in~iilewt, Warri;k and flxirduick (1986) noted that a. sk&rpsh:nn-4 h a ~ k  Banded i",on t f ic mest md was 
driven off h j  the adtilt male eagk A Say.'r phoebe %as obsc~t.td ifly;at:kirng over the incubarirtg female 
in 1989 fColXia: md Knioll I989B. 

Peregrine Fdcons we sight& maud84. at LLaddzrs and ma: nest neaby ,  hr~uever nte eyrie h a  been found 
ka date. The Ladders eagles Rave been absesved inferactrag with peregri116 in 1986, 1388, '1989, and 
1990 warr ick  and Hzdwick  1986, Collie an9 Knoll lii88, Criflie md E;nol: 1989, Collie md Gall  
1990, md BioSystems persolanel 1988-1989). As dis:ussd previiiusiy, the Ladders male was fatally 
injurd by a peregrirlr f-icon in 1983. Grea: fior~~ed cwis nest IG Chasm Creek, a w618 s casn B e ~ l c y  
CliEs, md have interact& with the eagizs in the p a t  (Goille rtnd K~~oll, 1988, Coilie and f i t s l l  1989, 
CtrIIte and Knoll 1990,. In addition, great horned owls were suspected of killing one of the L,adders 
juveniles in 1988. 

Golden eagles also nest nearby, and n:m> wanrering baid eagles utilize t i e  1-adders areat raufting in 
numerous interactions wi'sfi subadult and aduir bald and golden eagles. Some of rhese eagla were v e q  
aggrasively rtnackd by the Ldders  pair {Haywood and Ohmm 1980, Haywood and Ohmart 1881, 
Cborpenning md Crane 1984, Pnelker mtnd Vdmio~c, 19885, Warrick and Hardwick 1986, Morgm md 
Sudar 1987, Collie and Knoll 1988, Collie and Knoll 1989, Collie and h o l l  1990, and BioSystem 
personnel 1988-19817). Many interactions with other bald eagIes at Ladders simply involved esco~ing 
the intruder out of the area, Collie and Knoll 11990) reported a second pair of adults defending the 
tierde River u p s t r m  of \Nest C i m  Creek. This is an interesting obsenlation, since in the f 950s Floyd 
Thompson KSFWS) repofld a cottonwood tres nest right in C m p  Verde (Forbis 1984). 

In addition, river otters have been sighted at Ladders every year at lest since 1985. The eagles vocdized 
at otters below the nest ciiff, and in 1986 hovered over the otters in the river poelker and PafmioKo 
1985, Warrick and Hzdwick 1986, Morgm and S u d a  1987, Collie and ICnoll 1988, Collie and Xnoll 
1989, Collie and Knoff 1998. and BioSystems personnel 1988-1389). Morgan and Sudar (1987) also 
ahsen& the Ladders eagles vocalizing at zatlie in the river. 

D4.17.7 bYildfifr? Sighting 
fsjunreri\rus sighrings of river otters, scat, and dens have occurred in the Ladders vicinity. f a~el ina ,  white- 
&ii& deer, mule deer, fox, coyotes, rin$ails, and mountain lions a?is\, occur in the area. In addition to 
the peregrine falcons. golden eagles, and great horned 051s nesting ia &e area, we aiso sighed two pairs 
of c o m o n  blazk hawks near the Camp Verife bridge in &farcia, 1990, found numerous pairs nzsting 
almg West CIex Creek. Other raptarb of i~terest  include rnerlins, prairie fdcons, American karrels, 
norhem hariers, Gt>operss h a w k ,  sharp-sfairmd hawksilf, fermginuus hawks, osprey, and zone-rail& 
hawks {Poelker m d  Paln~icttto 1985, Collie and Knoll 1988, Collie and KaoB1 1989, Collie m% Knoll 
3 390, md BioSysrzms persc~mel 1988- 1.3891, fa adctitiisc, Collie and Knoil (1988) sighted a Wsris3hasa.k 
in the area, which is a one of &e most nanhern records for &is spezis.  

W e r  specis  of interest include green-back& ke~.om, grest egrets. mil at:t!e egrets* and a great blue 
iaercln rookery is located at the conr7tren:e of IlTest Ciez Crcek. Wateritiwl abcsund OR ponds in h e  ;urea, 
md hooded mergms.;rs, snflflards, word di,cks, padwa86, green-an awgd arid cinmamen imi9 n i ~ d e r n  
shwelers, rdfseads, pnneails, lesser scaup. zornmm girldeneye, American wigeon, riaag-neck& d u c k ,  
and Cmaria geese has's bee11 sigh:edal, Other birds of mer're~":incfni$e biack-zhimed, broad-tail&, and 



Costa's hunzminghirds, ladder-ba:k& udasd;7e~ke:s, Iijggzrheai! xkirikes, SZ~IE'S and hooded cr301es, blue 
and black-headd grosbeiks, and wcst:rr, hlzehirds Poelker  and Pairiliv~n 1985, Collie and K~olil 8988, 
CoIHie arad KIJH~CIB~ 1989, Collie and Kn,a;i 1990, tuanc! ejlc~S>stems pe:si_rnr:el 1988- 19891. In addition, 
Collie md h o i l  d 19891 made several noeruor:lij obser-xdticir~s of TLvrns k w i k i n g  cliff svtallc3w nests off 
the cliff and carrying a%al the haby s ~ d i o w s ,  

We had several i n t e r ~ t i n g  en2ountt;rs wit;.n rnt~untain lions while attempting to capture the t d d e r s  dulu 
for banding md telemetry purposes* ban i F'ebruxl; X9S9, a Zion visrred our c m p  sire, and a ~ & e n &  
us in our terttS by rustling and snosting; when Re  turned an our Sights. rhe  iion quickly depart&. Upon 
closer inspe~tion rile next day, we found &e lion had e x m i n d  our camp zhoroughly (track A1 over 
cmp j ,  mid dug a depr~5sion undcr on2 rent (near a bioIogislvs hezdd), removing the ground cloth. 
Mountain lions enter& two other cmps  we had in the same arm in J~anuary and Febmzt ,  1989, 
e x m i n d  our presence and gear, then d e p m d .  

114.17.8 &lanagernexat Retlon~rnerldntior~s 
Pmplc have bcen report4 beackiialg river~rafx beluti the nest cliffs each year, Al!, wratercrafr must 
portage around "'fie FalIs" at Krn i65.0, upstream of the nest cliffs. Sign5 stating "No Stopping, Bdd 
Eagle N a t i n g  Area" should be piaced at the MIs and just prior to the nest cliffs. In addition, a sign 
stating "OK Ta Stop A&er This Point" should he p l a e d  downstream of Chasm Creek. If the mgla 
utilize netl; 1 and 2 in the firmre, the "Kc) Stopping" signs should be extend& past the mafiuenct; of Bull 
Run C r e k .  



Date f)lscover&: 1972, Earlleht Records :962 
Drainage: tlerde Rwer (Free-ilo~ ing i 
Ele~atir~n (hiSL,b: 2920 - 3080 ft 
Count3 : Ytsvapai 
Larit~ide-1,nngituJe Ter; 3%*iinu:e Bl~r ik  342-1 1 13 
Land 32 anageclernt: I:, S .  Forest Se~;r~:e. PI escve: .%ar;~tnhi Fiiresx, 

t'erde Rmger District Ot'zs: taC L'erdr River, 

t'.S FCII-~T: Ser+-ice, Coic~nino Nationdl Ftrsrcst, 
Bmves Creek Rmger Distrkt (East of Rlvzr) 

Closure: Coconini~ and Przsrort National Forest Closure 
Order KO, f 6-52 
Enact4 23 October f 984 
Closed To Ail Entry I Dexnber  - I5 franc 
RevissJ 1987 - Closed To All Enfry 1 Dc;ernb&r - 30 June 

Distance From Phoenix: Air - 114.0 km Korth 
Distance To ft'earest Breding Area Upstream: Perkinsvilie-108.2 XOn; A i r - a . 0  k n  
Distance Trt Nearest Breding Area Bownstrearn: East Verdt: -21.11 fCm: Air--1"d.O km 
Distance From Salt River Confluence: 157,9 Km 
Home Rmtnge: Km 157.0 to Km 187.0 on Verde River iTotA = 30.0 ii(mi 

Quadrag la :  Horner Mountain 7-5  %!inutt: 
Camp Verde 7.5 hfinute 

CIiE 1973 
CIiff 1977-1980 

1986-1 987 
4989 

Cliff 1983-1983 
4985 
1988 
1990 

C l i f f  2984 

Existing - Found 1972. Rubink No. 25. Us& 
by golden eagles in 1989. 
Existirig - Found 1972. Rubink No. 27. 
Existing - Found 1972. 
Rubink Xi?. 29, 

Existing - Found 1972. 
Ruhink No. 30, 

Existing - Found 2972. Rnibirnk No. 28. 





1990 Faild a 
A 0 0 K t l ~  md. banded on rigiae ws2i 

, . * i d ~ i i ~  incubated until 24 hiarch, Tuo 
eggs colaz:aed, Second p a r  of adults 
defending =?a upstrmral o f  kya t  C l w  
Creek. haale fisuaxf d s d  ia Verale W i ~ e r ,  
near confluence of Vl'aqt C l w  Creek-, 
on 28 Pfec 1990. MaIe waq bmdd as 
nestling in 3983 at f l ~ r s m h ~ ~ e  ttr&in&r 
area by 'TeryI Grubfi, USFS. 

- 

Tot& 25 -S i i ! 5 8 -  

Y w s  10 i fa 10 
Mean l .d I , ]  0.9 



The B one Pine breeding area is Ictcated 1n3.5 L?"n e w  of Phoilnix. nhnp the Iree-f2cswirrg Stilt Rixer $11 

the remot:: Lountrb near &fit' Black and White River ci,nf2uence. In &is aren r l : ~  Calr Rix er firms ehrougk 
d cartyon Soundeci, h! sleep slopes and Izgc  promonmr.; ciiffs, 'The free-tlowing R l ~ k  anJ \$-hla= riiers 
both meander tjxrough deep, rzarro.ic canyons, rxith vast stmdq 01' ponderosa pin: i ar Itri" mesas high ahot e 
Q B ~  siv~ss.  Cave Creek is an intcrrraiteznr stream rxhich tlosvs through a n:irrou canyon a~ ld  enters the 
Sail Ritt.r two km belzn~ the Black and kf lzate ionfluenie. 'Ihe whits-i*atrr in thia.,s sectii~n ar t h p  Sd;;e 
River is treacherilus, and theis rareiy does anjiane raft gar kayak here, F f i c  rtarritund~ng ic ii>rnpo,ird 
r_rf rugged terrain fiileii .x jrh c;trly~ns 

U4,lti.l f-fabitut 
Thz biotic communirt in the Lixte Pine arza is of the Upper Sonoran Life I r o ~ e .  7 he uplarid habitat is 
charncterisric of the Interior Cfiapzial Biome and the Grzar; Basin Coni5i.r Woodland Biilrnz (see 
Seitiiin 1321. Manzanita, pri2kl) pear. ~ n d  grslsas grow arnung jur:~pcrs and L:te oaks on ti32 mesi5, ti ::h 
~tonderosa and pingion pines scatlertd tiirlrov;gh the area. The riparian habitar in the :anyon Sotmn rc; of 
&e Sonornn Riparian D ~ c i d u c ~ u i  Fcjrect dnJ  t% clodlands Biornz. Por~ions of the r i i  er borron; arc: bounded 
by 2 i iE  walls, alti2ougii more open areas anif side canqons support cotiirn.itin.is. sgcarnorcs, arid plniss 

Paate D43. Lone Pins i l i f f ' g r ~ ~ ~ ~ d  nest (41, cnarzainir,g hk-o 4 4ro 4.3-week-old ea2i.e:~ aIorig free-Bowing Saii- Rixv.er, 
%lay 1988 ~'pgli~o by D. DnscoBl). 



D4,18,2 Reprt8dtnctir 9 Nstorj 
The Lone Pine breeding area m q  have exist& ppai~3r tc 4937 whcn Jcnhq Stevenson (19373, repe~rhi~jg 
c ~ x a  baid eag)6;.; rn Arizisaza. wrc~te, "hiany sight records have beer1 made f o r  e%e,.r'j month of tali= > ~ 3 r ,  a:d 
szizral nests have be2n discrtverd trees dong r;ver% ~3:ikk:rn the XYhlrr hlit~~ntains.'" MOWC\ ef, agen;; 
persiinnel did not tind the nest site until 3 Fetsruxy 1518.1 (Gmbh 138.1) Due tim its re~n~l ie  lo~atiora B::. 
ruggd terrain, data un the Idone Pine territorj 1s iirnired to nest ~ k e c k s  during OM heiicoprcr t1;gi:ts. 
Although the pair has laid ar least eight egg4 in the sshzn >ears of l i r l i a ~  R nxrnpan:~. onlj  three qouatg 
have 'rrarcfad md R d g d  The f-slue Pine eaglits norxn;dl\ hahe niih h id  eggs psioar  ti? :h2 firat  OK4 
flighis in earl5 Fcbmary: finwe-cer, the.; are usually iatcuhatir?;~ br, the second fiighh in mid-%far&. Tfiz 
eagle\ h a ~ e  Iaid eggs from late-Jaauay to mid-hiarch, %tli;h hatch fnlm S X l z ~ h  tt.3 12 April, ~ r : k  
?,lung 8 d g l n g  from 28 May to 6 July (idlest fledging d,at2 or1 T P C O : ~  1 dTdbie D4,3 8-1 i. 

b 4 8 -  Nesting ;hronology of & ~ , s  t onc  Piilr hreedirig area. 

Year Incubation Date Hatching Date FLadging Date 

1983 < 20 Mxch 
I985 < 30 January 
1986 < 29 January 
I987 < 17 Mxch 
1988 8 hlarch 
1989 -- 

1990 < 21 March 

-- 

5 hf arch 
-- 

52 April 
- 

28 May 

* bdicates know date. Other dates include first obsemaiions of incubatmg adults, or estirnaiions based on 35 
day incubation period or the aging of nesf hgs. 

< hdrcates "prittr b" 
> h d i a t s  -later than" 

f.orrr nests have been found ira the Lone Pine breeding area. orle orn a ciifi (A), one in a pirn2ttn pin? s a i l  
( I  j ,  sad two in live pondenisa pine trees 12, 3). Kert 1, found on 3 Febrrrary l984 iGrubh 1963), ha< 
been used by the eagbcs during lo8.i-1986, and in 1990 Nest 2 r v 3 ~  h,rrnd on 3 I;ebni3ry 1984 and 
was used by the Lt~nr: Pine pair in 1987. Nest 3 %as ioirnd on b4 i2prii 1987, about one ksn np~trz~krfl  
sf the Salt Rivzr cilnt'iuence, ctn Cave Creek, aznJ hds not "Den used since its discoiery. Nzht 4, si,unJ 
on 28 April 3988, is sibat& ora tog of a cliff, and is b&i:aIlj a grotind nest The [,one Pine eagles uatd 
nest 4 d ~ r i n g  1988-1989. All four ness are still in ex~stencc, 

The I,c~ne Pine eggs failed to hatcir in 1384. 3985 {Cisuhb 1986ai, and ZfF8"a h c ~ e v z s  the site fledged $>EL- 

young in 1986 md two in 1988. The breeding area was occuplzd in 11959; hu~raews, &c" eagles did not 
;at eggs in an) kni,p;kra nest 1ocati~xih. Eggx were idid in 19983, alhiicieigh it is nct kwokira if Fabung i~drcfied 
,. -, I he eagles se re  in:i:bstlng on 2 ,  Mar;h. and 8122 naa, u;es c:np$) e-+h@n t h t x i ? ~ I  :)n 6 June. 



The P i ~ c  agfes  appmr tr'l have a prcducrivity pri'blem Al&e>ugh t h e  pair Hsa? laid at !eat eight 
eggs in the seven years of knstwr% saciupancl. on13 three a g l e ~ s  have hatch& ruzd f l d g d  Since the pair 
fldgerf young in I986 and 1888, pesticide contminarion, an inferrile adult. or one adult hei2g pas7 of 
aw3nher pair, are likely ruled out as possibie rmons for nest ftiiiure. It is pvssibie that rhe prej b a e  in 
the nest area c m  not support r f ie pair bmugia incubation, itr thc river ccnndrtions in some years a x  su;h 
&at prey is not avaifabie, and the adults muse l a v e  the nest to forage. 

AftPiough d a a  on &e prer, base of tfie Lone Pine krreeaing area is Ilrn;ldY &;?ere ma) be periods uf 
rt;duc& Fish availability due to fast and muddj river tunifiricinr acsiio~ing rains, fn oti~er A H I Z O ~ ~  
breeding a r w ,  sn dim preq are usudfy taken irn periods when fish become unavailable (see Secrivkg 
W);  non-fish prey have been found in the h n e  Pine nest {see Section 04.18,4), It may be possibie &a: 
a lack s f  prey avaifabiliq is limiting probu~t:tiv~ry at Lone Pine; however, \*imally no data exist on the 
foraging m f o a  of the Lone Pine eagles. md more information is n d &  to accuraely detern~ine the 
raqom fur n a t  failure. 

f)4,183 &X~rtal i t i s  
No incidenrs of m o d i c y  have been record& at the Lone Pine breding  area; hov, ever, Q13h ia likely due 
to the limit& mount  of data on the site. 

D4.18.4 K n o e ~  Foraging Arms and Fwd E-fabits 
Virtudly notfiing is known h u t  tfie foraging w l o g y  of tfie t o n e  Pine eagles. The only data on prey 
utilization is limited tn prey i t em observed deliver& to the nest, and prey remain? a~flected in the nest 
during 1986- 1988 Fab le  D4.18-2). The prsence of crappie remains in the nest suggess the Lane Pine 
~ g l s  travel to uplmd lakes (resenoirs and stock ponds) for at ireat some foraging. See Section I35.1.7 
for a detailed andysis of prey remains wllected during 1986-1988. 

T3b;oie D4. f 8-2. Prey species observed taken by bald eagles or collected from the nest at the Lone Pine 
b r d i n g  rum. 

fish Bir& Mammals 

Channel catfish Unidentifid lagitmoph 
Sucker sp, L7nibentifi& A ~ n i d a e  Elk 
Smaf lmouth b a s  Cow 
LJnidentifizd Gentrarchidae 
Crappie sp. 'XIerptila 

%one found 

W,l8.5 Human Impacts 
The remate Iracation of the Lane Pine b r d i n g  snra likely p r e d u d s  human disnrrhmce. Dbi2 to tile 
treacherous white-warer, even rakers md kayakers r a e l j  (if ever) float this section of the Salt River. 
However, a tlshing stringer was found in &e nest ila 1984 dGmhb 1984): the item may have wash& d d o ~  n 
R ~ t m  the %%ire or Black r iver~,  dtfiough nras dab  oa~ fishing actiairy are available for &his area. 



m,tR.6 !Tiidfife Interackiaar,~ 
DUG t0 the !limit& amourat of' data wn zhr ILci.ne Prnd brezJxg~g area, nsa wlldIik i~nterac:i~ia have beer] 
r e c ~ ~ r d d  at this site. 

m,18.7 Wildlife Sigltting 
The Lone Pine breeding area s u p p a \  a \arieQ of  wildlife due lo &e vegzQtion. form, plmt species 

wmv~sieion, and the jack of humm actimp, Conmtlx b l x k  ha%& are often sight& ira hi: area, ;~s ari. 
golden. mgles, md non-f-rreding or ~intering bald eagles. Ospreys nest nn the Black and Arhite rikezs, 
&Ifsough no nests are httwx to occur along Me Salt h great blue heron rookery is 1st:af;d ax the 
m~-fiuen;t: of Cave C r ~ k ,  on the Salt River. Black (2innmon) bears md mounain iiam also occur in 
the as=, mtnd we have abservd their f s a ~ k s  and scar along the river marif nn the m e s a ,  

D4. f 8 3  Management Recommendaticrns 

1 More data are n d d  on the furaging e c ' 3 i o ~  and aaesting acrivili%% i3f the Lone Pine eagles in order 
tct determine why the eggs fdil to hatch in inmost years. 

2. Schdali~fg O U  nigh& on a un:e per mon& basis from Febnray through June ccrutd provide more 
data on egg or nastiing mortality at Lone Pine. 



Elevarion (MSlii: 41 80 - 
Countj: Gila 
Latitimde-bnglhide Ten Mrnute Block: 334-1 101 
P,md Mmutagzment. I; . S .  Burmu of Indim ,4ffa.irs 

Sm Carlos Indian Community 
(South of Salt ar~d Black rivers) 
Fort Apache fadim C o r n u n i t y  
(North of Salt md Black riters) 

Dist;urce From Phaznix: Air - 173.5 irm Ease 
Dismce To Swat B r d i n g  Arm Upsarm:  Kone 
Distance To Nmrest Breeding Area Downstrm: Cedar Basin-14.1 Km 

Air - 11.0 km 
DisQnce Fscim Rlazk and White River Confluence: 2.1 Km 
Distmce From Crmite Reef D m :  241.4 IO-n 
Home Rmge: t:nk.lown 
Quadrangle: Carrlw SE 7.5 Minute 

Popcorn Canyon 7.5 Minute 
Cone Butte 7 . 5  Minute 
Forks Butte 7.5 fLlinrrte 

1 Pinyon Snag 1984-1986 Existing - Fc~und 3 Feb 1984. 
1990 

1 
L. Ponderosa Live 1987 Existing - Found 3 Feb 1883. 
3 Ponderosa Live Zjnfutown Existing - Found 3 4 April 1987, 
4 CliffiGround 1988- 1989 Existing - Found 28 April 1988. 



t.'nknipww 

Fail& 
Fail4 
S U S C ~ S ~ ~  
Failed 
Successfenl 
Occupid 
Fail& 

3 Repons of tree nesraa d u n g  sivcss wihin 
&it White 3lornntaias .i. 

0 
0 
1 
0 
2 

0 Adulb ir~cubatirng on 21 %larch. No 
~csung ira nest an Z June. 



The blult; Hiictf breeding area is Iuca td  '649 km east oi f3hc?znix, dctng the free-tlo'vi.ing Salf River bedi,tr 
&i; Higkwav M bridge, upctreanl of Gibz~ue Creek. In thls area, the S a l ~  River flows L5roragi-n n fiarrciR 
canvon (Salt River Canyon; bounded bj large promontor! :iii"fr. Cibeiue Creek is ii free-tiowing 
perennial stream sshiclz rnemders thri?ugh a deep ckan-i huundgi b j  Idsgt: cilffs and enters the Saix Wiies 
from the nortfl. CitSccu~ Creek has three tnatesfafts on tt, the first one, ~?icurring 2-3 mi upstream ot 
the Salt Rir  er, i b  30 40 m high. f'he surrotrndiiag arc& is compciseif of rugged terrai~a filfed air% cxllons 

Irpsh~ea~fl s)t  the Highu-ay fiCI bridge. the Salt K i ~ e r  Cs~i ton rs jt:iaad b j  5Vainrrt Canyon and F l ~ i n g  fr 
Canyon from Zfie nor&, and Saivmill Can!on .from the south. In the  Xltile Eoof Bend area, Cienega 
f reek. h4ulc Hoof Canyon, and Phillips Ganjun enter from the south, foiiov~ed h> Cet~oti: Cangtrn from 
the ncirth, The high dopes in this section of the Salt R~ver C'anyc~n display the tailirlgs of 3ba1:doned 
mining operations, dnd the trails used t?) miners. 

Plate D34. Mule P f c d  pinnacle nest i l l  xvhich has ~ E ; A H I  presei~t S L I ~ C ~  at I e~~s i  1935, and is ssii'a Jn  good :ondi",a:it, 
May lt9F7 (photo by U. Br-iscoli:). 



D?,19,1 IXabitat 
2 3 2  bioti, crimmunit! iii thc Mule Hoof a r a  13 of 4ic L-pper 5c~norar.1 Ed& Zme. The u p l k ~ ~ ~ P  i~db.zdt i s  
chza:teristic of the Iriterinr ChapzrraB Biomz and ri?e Great Rasia C O Y ~ ~ ~ ~ P X  'Li'oridIand Biome (see Sedlia:i 

D2). Manzanita, prizW1; pear, a d  grasses grow amongst jrnnwers and live oaks on the mesa< above thc 
canyon. Riparilm habitat along the crzeks aard river in the canjirn bottom is a axlixture csf the So~t t ra :~ 
Ripuiara, Deciduous forest and Woodlands Bit>rne, the. Suncar,irn Rigui211 Scnlhiand Bicsmnts, and tk.,= 
Sonorm Interior Stratldb Biume. Portions of ;the C~becue Creek are hounded ii! cliff wails, although 
more \>pen =$as support Ixge cns~mxoods &pic! stctarniares, 

"fhs free flowing Salt: River calntalras variable tlogi, and dub: so the narriov*. c t ~ ~ y i ~ n ,  hziirj rams 
impeciaiiy during spring snowmelt! can be tranaforrnrd into a nail nf dettm:riiira. During heavy rairns 
in mid-Xlarch 1985, a 12-foot wdili of  wafer came through t.h& hiule Ilecoi area, 

I)4.19,2 Keproducri, c! History 
The hiuie E-ic~of hr&edlng area was ddiscoberd b j  agenq pzrsnnnzi in 6'37'4 (Bubink and Podhi,rnq 1976,: 
however, nating acriviry &as reytxteif at tihis site prior tn the 4930s. I h e  nest site u a  isacti~.:: in 3935, 
md Housholder, in Phillips rr a(. (196.i.j, r epond ,  "'This nest said hy frtdians to bavz been r r s d  fix 
nlany years; birds seen again there in 1944 and 19-49.' The only data  in nesting chronology avaiici~le 
for the Mule Hoof eagles are from ORA heli2opter flights on 20 Feb. 1975 mubink: and Podhorny 1976) 
and 3 Feb, 1978 (Rubink, unpuhlishd field notes 1. tt hen adults Rere observed incubaring. Xo dara exist 
on hatching or f ldging dates from the one h o w n  sucies~ful >eat in 1974 @able D4.19-I). 

Two hewn nests have been built by the Mule Hoof eagles, one C ~ E  a rock pinnacle il), and one OD a 
juniper snag (2j 25-30 m west of nest 1. Nest 1 was built prior to the 1930s- and was used by the eagles 
in 1935. 1944, 1949 Phillips el ai. 19@), 1974, 1975 pubink and Podborny 19?6f. 1978 (Rubink, 
unpubiishd fieid notes), I979 (Onraaa and Sell l980), and 1990. Nest 2 was found in 1974 Rub ink  
and Podbvrny 1976 and refurbish4 by the eagles in 1982 (Haywood and Ohmat  1983). Bi>& nests are 
still in existence. 

The Muie Hoof breding area was re2ohted as activz in 1935 Phillips er uI. 19SI1.1, and f l d g e d  two 
young in 1974 (Kubink md Podborny 19761. The Mule Eoof eagies laid eggs in three other years for 
~ h i c h  data is availabli: 11975. 1978, 1979). but f'ail~d, Sest 2 %as rehrb i shd  by &e eagles in 1352 
Maywoctd and Ohmarl 19831 and a pair of adults were ctbserk ed on nest 1 in t 990, 111 the o&<r 1 1 year\ 
since 1974, the territory has remain& unoccupid at known nesr Iozatio~ls, a l ~ u u g i ~  one aciulr tvas sight& 
on nest 1 in 1988~ A pair of adults was bight& in nest 1 on 5 Fshruar) 1990, aif~ough thz Gibecue birds 
{which nest 6 krn downstremj were n t~ t  sezn on that dare. f b  is possible &fie Cihecue pair were perchsd 
in the Mule Hoof Best, althrlugfi is is also possible &e Cibecue eagies uere elsewhere ir% he i r  xerrdtorj. 

The t s o  knr?wn ?*6uIz Hoof nesting losatiuns B eri: uniiccupied during 1976- 197"imd i 980-1989. Tfnzre 
z e  set-esal hpohwls  th;-na8 md4 explain time apparent %%cb asf a,tLuilrinq at the h4de H ~ o f  brledjalg ares. 

, Tag Mule Hoof eagies &we aleernati* ntsts upstream of the Highway 60 bridge 

The hahitat can not srnypon two %;32ld eagle breding areas in &is saction of %pas Sail 
River. CThz Cibecuz zagles nesr is 6 km downstrsam). 



Table 334.39-3. Nesting chsontrltagy of d3i: hlua* $Ja,of breeding G;-ea 

Year Incubation Dtite Haiciling Date Fidginag Date 

" Indicates know date. Other dates iaaclude first obsrvations of incubating adults, or estimtions based oa 35 
day incubation perid or tbe aging of natlings. 

< fndicates "prior to* 
> h b i c a h  "later than" 

Thle Mule Himf and C i b ~ u e  ~ g l e s  =are the same pair. 

The Mule Hoof md Ash eagles itre h e  same pair. 

The third h)yotf-tsis bas been dcbatd iin d ~ e  p a t  arnoalg bioiagists inavolked \ w i t h  bald eagics in ~;Pri7,i2~3, 
md the ft3arrth was presentttd a a papogifsiiity in Gmhb (IgFBCia), 

. In addition to the two h e w n  nesb, the hlufe Hoof pair may have other nest 
sits upriver, &%ite-water raftlag a d  kay&ing hale become populas s~pn the upper Salt Rive?, and &t. 
main launching Location is wit;?in m e  kfff of the Xfule Hoof nests, The  white-water season is also 
ci>rPcurrent wih the bdd i=agfc; breding s a o n .  In addition, a se l f ,  worn trail rQns from the river access 
road tu a p i n t  d i r ~ t % _ v  under the pimacle REX. Ibe  Sd t  River C m y o ~  and side cmyom upstream of 
h e  Highway 50 bridge mntain numerous of cliEs, f t  is possibie &at the h3ule Hcmf pair have Jtera-nare 
nests upriver. awa! from human Bishrbance. However, in an area of such plentifu! potential saestis,g 
lascatiom> finding the pair  ith hour telemerry wiiuld be very dBf5i~iit 



Mule Hitof m3a; be a tzrrlrtary K tsrw rnhrginaai foraging habntat, ~urtiacr 
aggravatd ;$> si=ilrealron pressure and disrurbance Ai&~?ugk Jau on the a u s e  of nest hi lure at fviiaie 
Hmf are limit&* $21:: blule Hoof md Cibea,.zs? mgla hlt; e nut hatched eggs or fledged yF.s:nrng in the s m e  
-*ear The Cibxue breding area ddissoverd idan 1 9 3 ,  dad eyen rhi3ugh early records existed h s  
Muir H o d ,  agencq personnel were not awze of nhc n d s ~  uratxi 1974 @uhi;tk a:rd Podhi,r~y 19763 
Cihecue sucrssfullq fltr;ig& one young ima 19'3, dthi7ugl-s iao data exist iilr MuHc Hoof in 3973 fa 6974, 
Mule Hwf  f l d g 4  two mglefj: howevzr, nt, d a z  t+x!sr for Cibecue in 1974. Ir, 1975, C ibe~ue  pr3G'u;ed 
one young md tfie Mufe Hmf eggs t8ilrxl' to hatch. E)a.rgfi sires were rrnoccupirtcf at hewn nest %i~, ; l t i r ) i l~  

in 1976. 6-n 1977, hide Ktwf remain& unrsccupid, xlikle ar Cnhecue one eagiek efisappmrd from the 
nest, Cibsase ft&g& two young in 1978, when the Mule Ffrwf eggs failed to hatch. Both nEsr sites 
fzlfd in the egg stage in 1979, The bIu3e Hoof hretxiing area has ber t  recorded uunoccupiecl during 
1980-1981,~1nd 1983- 1989. T&t? site was occupi& in 1982, and 1990, but appzentlq no eggs were h i d .  
Cibwue. however, a n t i n u s  to prorfuce young (faubli~k md P d k m y  1976, Haywood mid Qhmart 1983, 
Gmbb f986a, this report), 

The Sdt River  upsrrem of Mule Hitof runs fast through a narro\c imyon. A t  Mule Mouf Bend ZIJ 
dt)wnstrw'~,  r i H s  begin to appear, an3 rhe habitat becorn% more s:iitable for bdd  eagle ibraging \see 
Sst ion A3). BioSyscems' air suweys of river habitat reveded uhat appear& idto be exceptiond eagle 
foraging habiut (super-rimes) in the Mule Hoof vicinity. But, recreation pressure is dso  high. %%he- 
water rafting and kayaking have become populx con the upper Sdilt River, and the main launching location 
is w i ~ i n  one km of the Mule Hoof nests. The white-water sm5on dso  coincida with the 'odd eagle 
b r d i n g  season. In addition, a wdl worn trail runs from the river access road to a point directly under 
the pinnacle nest, 

Although the foraging habitat in the Mule Hoof arm appexs to be suitable to bdd  eagles, it is possible 
&at the n a a r d  hfiabitat, Eurther degradd by r ~ r e a t i u n  pressure, w!LI not supporb. two productive bald 
eagle h r d i n g  rtreas in this section of the Salt River. 

It ha,$ been bebat& in the p a t  that the Cibcue  m d  Mufe Hoof eagles 
(which nest 5 km apm) are the s m e  pair; however, productivity dau  a: each territory effectively rule 
&rut this possibility. In LS175, hrfi pairs laid eggs, and the Cibecus a g k s  f l d g d  one young, while the 
Mule Hmf eggs faiid tto batch. Both sites were unoccupid at known nest locations in f975. In 1978, 
h& pairs were observed incubating on the s m e  Om flight, rtnd the Cibecue t=agles subsequentfy fledged 
two young, while &e Mule Hoof eggs fa i l4  to hatch @ubi&, pers. cornm., Hildebrandt 4981). Eggs 
were laid at both nest s i t s  again in 1979, af&lruugti htfi failed iin the egg sage. 

Gmbb (1986a) present& i fe  possibility &at the Ash eagles may be the Mule 
Mwf pair, which moved Idand. Bath hreding areas h a ~ e  a history of relnlnining unuczupid at known 
nest Incatio~s, ai&oragh exR, pait may have airernate nes% H e  have nilit f t~unJ  ye';. The two Ash W S Y ~ A  

were r e p r t d  as nccupid in f 982 (33, Jackson, pers. c o r n . ) ,  alil~ough the breding area %as fourai! 
by agency persomef urrriB 2 Mag 1984, hitile Mimf xaq &so occupied in 1982 (Hay.ite?od and Ohmart 
19831, d%fiough exact dates of sightifigs a-e unavailable for both sites* Da& on ehs Ash pair is limited, 
since the nc%t was o d y  active for t ~ o  yeas  (1984-19851 21 linown nest Icrcatiom. Even thean, data 
e u l t ~ t i o n  w s  limit& to ~caTt.er& sporadic nest checks in 1985 lDriscoll f985h~. It is possible (due to 
lack of Jatg o~ s c h  site) &at the Mule Hmf anad Ash sit%? ,sHraaj be h e  sane eagles: H.ro.ta;ever, &is is 
unlikely givers our currerPt %cnow)&ge of bald eagles, their nesting md foraging ecnlogj, and nest 



distribution in Ar i~ana ,  h'~i prctii~dtivifb data ex~s l  to support or negare this hygstt.si?i?sis, sincr ba>th 
territ:c>ri& have been trnalccu@i& at knrrws: n a t  io:atias~ms is: reienb ] a h .  

It is inter=ting that the two h o w a  Ash ne&& rtre I 'i .U km ( b j  air) from the Sale River ar Mule Hoof 
Bend (km 191 t arxd 11-5 krn (by air) trom the Salt Rn\er ai Black Mock Rapid txrn 159, jcst b e i o ~  

n Flat). This may seen: Iike a considerable distmce; hiwever, Arizona bald eagies have been 
known to travel 22 Km up tribut&ies to forage (see Section D4.12). Thus, by ratsting inlmd the Ash pair 
d m  e a d y  a c c s s  eirher section of the river, and likely fitioiif the Cihecue m d  Gmyon pairs w h i 3  nesn 
iha bet%?wn. T h e  Mule H m f  h r d i n g  aelt OiCflFS ah F;n1 191 ctn the Sd t  River, mJ if nests i or 2 were 
active, the Mule Haof m g i ~ s  would likely exclude the Ash pair from this area. Currently, the status of 
bath breding apw remains a myster?, and it is not h o w n  where the Ash or hlule Hoof zagks forage, 

E)4. t 9-3 Mortalitirts 
No incidena of mrtafi ty have been r e m r d d  at the Mule Hoof b r d i n g  =a; however, this is likely due 
to the limit& amount of data on the site. 

m.19-4 b o w %  Foraging Arm and Fwd &hits 
No data exist on the foraging ezcliogy or food hahi& of eagles at the Mule Hoof breding xea.  

D4.19.5 Human Impacts 
Human disturbance would be a problem at the h3uie Hoof b r d i n g  area if the site is used in the future. 
This section of the Salt River, from Mule Hoof Bend to just above Gibecue Creek, is the launching spot 
for numerous rafters md kayAers &at float t t e  Salt River. De Candido (1985) repor t4  that during high 
volumes of rafting m d  kayaking trafic, one group p a s d  below the Gibecue eagle nest (6 km 
d o w n s t r m )  at I w t  e v e q  ten minutes. Rafters and kayakers dso  Gongregate at a launch site within O I : ~  

h of the Mule Hoof nest site, and the white-water smon ~ctincides with the bald eagle breding season. 
fn addition, a well worn trait mns from the river access road ro a point directly under the pimacltr nest. 

D4.f 9.6 Wildlife Irmteractiam 
Due to the limit& mount  of data oa the Mule Hoof breeding z e a ,  no wildlife interactions have been 
r m r d d  at t h i s  site. 

M.29.7 Wildfife Sighting 
Peregrine fdcons nest in the Mule Hoof mtnd a e  cornonly  sightd,  occaionally interacting ~ i g h  

the C i b ~ u e  brtld agl&. Orher raptors obsewed include r&-tail& hawks, Cwper's h a w k ,  sharp-shim+d 
hawks, ospreys, golden ertgles. American kestrels. and zone-tail& h a w h .  Ama's, Costa's, and rufous 
hummingbirds have been sight& in the area, along with, vermillion klycatchisrs, rose-breast& ggl.fie&s, 
blue grosbeak, Iruufi buntings, indigo buntings, purple finches, verdins, Iaggerhead shrikes, acorn and 
iatfder-back& w c x d p ~ k e r s ,  Stellar%jjays, ciimmrtn crows, hooded and Scott's orioles, and ssrowj egrets 
@e Cmdido 1985, Kershaw and Mehling 1990). KinBails and raccoani z e  c o r n o n  mz~laasd~ .  
f levti iw of inters1 include %&%tern diamondback rat:iesnakes, gopher snakes, blttck-neckaj g a r w  
sn&a3 =and Soarnrm mud r~ftia Kershaw md MehBing 199hf'l. 

1 .  If the Mule Hmf breeding area is found active iaa the himre, a closure will be necessasy lo protect 
the birds; bowever. wihout a closure disbrbmce may preclude my ozshap~mcy or rast activit?. '1'"he 



large amount of  rwrmrion in @ ~ e  area d the accessihilit> ssa Zae nests are t f e q  pnbsibly rhc reaons 
the site i b  not used" Foraging faahitat ia th"rehU1~ HI)c~I' Bend area app2ag.s v~r~~i l i t a l la l@ $tt hdJ 
e;tgl&q, 

2. A smdy of  filraging ecctliigj t i f  the Cibecuz arid Ash eagles md the prey base in the hfuBe tfhrvf 
mlgfib help tc explain why tfie Mule Hniif fsreeifirlf arm h a  not been active in recent gears, 

T"nls study might dso determine: (1  1 if the Ash c a g l s  uutiike rhe itZule Hoctr" Bend s e a  of the Sa!t 
River; ( 2 )  if the Mule Ncxtf agIw have unS;lav;w ncss $itcarions upstream of  fir: Highway 68 hrirfgc; 
md, $3) if the Gabxue eagles utilize the M u 1 ~  IXioisf Bend area. 



Date Dlsa7verd: 19-74 Eilrllst Wz;urds "193 5il92d,a a4 lQ30si 
Drainage: Saft Rives @re&-flowrngj 
Elevaeiian (%$SL): 3280 - 3480 fi 
County: Giia 
Latitude-Longitudt: Ten Minute Block: 334- 1 903 
Laad Maraagement;: t'.S. Butmu of Indian Afiairs 

Fort Apache Indian Cunurmdnitj 6 3 * ; t ~ ~  of River) 
Sm CX~O?:  fndim Comuna.t) 
(South of Sdt River md West B I ~  Mule Hoot Bead) 
U.S.  Forirst Ser;i;c, Tortti) Natrernal borest, 
Globe Ranger Bisuict 
(Sou& of Salt River md E a t  of hfuie Hoof Bend) 

Distance From Phoenix: Air - 119.5 km East 
Distance To K w s t  B r d i n g  Area LTpstrem: Cedar Basin - 29.6 ICIa 

Air - 14.0 krn 
Distance To N a s t  Breeding A r a  Dcrv;frstri.nam: Cibecue - 7.0 K.m 

Air - 6.0 h 
Distmce From Grmtnite Reef D m :  1639.6 Ktn 
Distance From Highway 60: Air - 0.5 kn 
Home Range: Untrnown 
Quadrangis: Blue House %fountain 15 Minute 

Mule Hoof Bend 7.5 Minute 
Beckes's Burte 7.5 hfinute 

1 Binnacle 1935 Existing - Built prior to 1835, 
1944 Rubink Nri. 8. 
1948 

1974-1975 
3978-1973 

1990 
2 Juniper Snag 1 982 Existing - Found 1974. Rubink En. 9. 
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Occupid  
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Qccupid 
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Fail4 
Fail& 
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,Adult s ight4  ira nest 2. 
0 
64 

Xest 2 rebuilt. 

Adult sight4 in nest I on 3 February. 

Pair of adul@ at nest I. on 5 Fekuary.  



'The Clrrnc br edcling area i:, located 38 lim easr of Phlscnix. at the cun~luerrce c7i tti? Salt and \-?I J e  i j r e c s .  
Tbc Sait Kiter i s  regxl!atcsS h t  Stewart 3founiaira D m ,  wfiile the I-erJe is c?g~ia ted  b] R;i~t;ett "i~aia 
Thc Salt Rrver is havked lip by Gra71re Reef Diversl~rn D m ,  5.5 km helaa rhr ci?nt.iuence of the: i;i.rdc. 
creating a srlldii imltoundmenf (Mmixweli Keiervoarl. Granite Rzei' Dam dlvcfls rhe rai er .ittiter Inrt7 

fcr use ~n the Phoenix hjetropolittin Area md the Sait ravzrhed t$is thus dr! thrurrgh Eht3enlr The 
surrr-lunding x e a  i i  bottonaland riparian anJ ~ B e s e ~ ,  witkt steep siiipes bounding the r ,llle>. nu? ti, the 
large amn~iilt of recreation pressurz on the Salt Rker  below Stewm 3lo.~nk-tin D a n ,  the L~suer 53It Rite! 
Recreation Area C"losurc, Tomo National Forest Order 36 CFR 261. %as sna;r=d i.n 26 Octclhes 1YR5 
This order doses the Inwer Salt Rivar, Ron? Steu,art %lountctir.n D m  to Granite Kecr Dam, t)zineer, sumzt 
and sunrise {except for Cshlng), prilhihits the discharge of firehrmi iexzept I:lr fiunting), &nil alqo 
prohibits glass ;oncainers. 

I)4,20,1 Prdttitat 
The biotic a ~ m r t ~ u n i t )  in thz Ornle area is of .the Lower Sorzocdn Lifz Lone. tTpland I~dbitat  is 
:haxacteristic of the Sonoran Desertscrub B i ~ m e ,  Arizona Upland S~ibdivision, wiG? species represenring 
the Paloverde-Cacti ttfixd Szmb Series. The riparian habitat is a mixtuaz o f  the S~nclran Kiparis~a 

Plate D35. Orn~e piona~.lr: nest {lj containing izlrio 8 ro 8.5-week-old eaglet, hprll i i j Q B  i ; ;a f r~~cc~  by D. IJriscoiii, 



Dei'idui8~3 f airesr m d  ifv't wdiit~'~ds Ricira~e.. ~ h e  S ~ m n l  nr) Ripriridrl Sci"libld:ld B i~mt . ,  i d  the S~nRrjran 
lnizriasr Strands Biorne (3ee S ~ c ~ i o n  B2 B 

?%e rcgdlitid SAX River below Stewan %fountain Dam cnntaii~i: highit t.;ariabie f i m s .  Port~on.; of &2 

rives as9 dry part of the year, viirfi iiobalrd pools in the ~ i ~ e r l w d  trram the dam ti) the Tjrrde River 
citxa:luence, The river remained cctrmpletely efr) (0 c f s i  from 22 January tl;, 5 h?;tr;h 1989, and again in 
the winter and spring itrntil 28 hfsch) of 1990, C'orronuondc nnd mesquite bosques in vari,ius stage, 
of decay are s~attsred aaiong the river. Thz entire cotronvrood gTi:Ve near Etne Blue Point Ranger Staticon 
burned in Sll'izg.embes 1987 Large prutazoniory 2liffs Bulldog I'iifh) exist near the ban, Rdiowed by the 
qmdiiler Rlue Point Cliffs, &ad a sxn&ii set cit'cliff~ rlear Blue Poin: Ranger Station After the J'erdi: River 
sontluenct: the Salt continues to Granite Reef Daraa, ~ h i " r e  it j~ ~fivert?d inti) canals for irrigation as;d the 
Pbocnix Sfetrupoiitan Area. 3laxweil Rzssrvnir, a mal l  1rnporrnJm2:1t created k j  the ditfa;.r"iion d ~ m .  
suppi3rts H aterfuu, i d~roupl? A inter and spring. 

Tttr regulated Vercle Rker  also contains variabk f l o ~ s ,  ;ontroi!ed b) Bartiell. Dam and iiivrtrsians far 
agri~uifiird fields on the Fort h1cfSoweii Kessmatidn, C e j t l t i ~ i ~ < i ~ ~ d  trees dnd scatrered mesiiuitt: bosquei, 
En v;irious staggs of decay, Iine $he lower Verde as it fliitrs to its c~:nEuen:e with the Salt River. The 
Verdt: River in the Orme area has been 'ouiidozd to rnodifj Z ~ L ? F ~ .  

D4,20,2 Reproductive His tory 
T h e  flrme breeding area was discover& by agenc! pzrsonnd ir: 1980; h o u e ~ e r  the site was reports6 
active since the 1970s W7ater Treatment Plant Operators). The Orrne eagles have laid eggs fror-r~ 
30 December to 32-25 Febrzrztry, hatching yourig from 2 Fzbmar) :o 19-22 March, and fledging eagle;s 
from 3 May to 9 June ('Table D3.20-1)- 

Tabie D4.20-1, Nesting chronology of the Orme hrecding area. 

Vzar Incubation Date Hatching Date Fldging Dare 

1 9 80 - - 

1957 30 December 2 Febniart 
1988 18 January 21 Februa:) 
1'189 - - 

1990 12- 15 Fehruar) 19-22 3larc3" 9 June* 

* h d r = a t s  h;nown date. Other dates mclucie fir41 nbstr: aini:ns i t %  ~ncubating ridulrs, or estimations based on 35 
r n c u b a t ~ c ~ ~  pen& s r  rhc agmg of nr;%ti~ngs. 

Thi: Qrirre edgies hake bdkilt three k n t r ~ m  nests. a p i n n ~ i l c  r ~ : ~ " , ! ~  era A.t.izn~nd D m  Batte, a cliff I leSk !3: 
ctn hEounk ?YlcDowe:l, 2nd a rmt  in a sa-lag-my ;ol:ora%toud :re? i Z  I on ldaz rqp!areci Salt Rix*'er beiou d73 

Yerde River confluence, Nest 1 was built praila to the 191;Gr ~C%'aa:r Treatment Plant opera tors^; 
h o ~ e x e ~ ,  the ne,t ~ 3 3  nrst fo'iinsd by ,tgencB per2;snnei until 27 312r.2ln 1987 Neit 1 saic~2seiuily 3eJged 



young in the 197Qs, 1980s, $987, and 19813, Nzst i n;a: hid.;,: dso f lcdgd young in 1986, Kzsr 2  as 
built ~n 1986 on top of a. great blue heron rcrokery; hriwever, ni) eggs were Baid in wcsa 2 &at y w ~ .  A 
jetveaaiie hatd a g l e  was sight4 severd t i m s  at the Vcrde kind 5d;ln River a?-iinfluence in June 1986, 
indicating young likely fldge8 &om nest B nr nest 3 %hi& %ere unknctwn at the time. 

2 feti, dong with tfte supp2fling branch%$, bauteen 3ui4 and November 1987, E a t  3 was found 
on 22 F e b r u q  I398 fM.  Cross, pers, comm,), successkIlq tldging one mglet than year. Hest 3 ma.; 
have &so 'ben used in 6989, whew the a g l ~  were in the zea. but not using n a t  I or 2. As stat& 
previousfy, n a t  3 may have f l d g d  young in 1986, prior to ib disajvery, The remairns of an eaglet were 
found below nest 3 on 13 May 1890, The sbte of decomposition of bone materid rufiraf out the 
possibility of &e t=aglet being from 1989: &erefore the qoung would have fdlen l'rom the nest in I986 
or prior, N s t  3 is v e q  fxge, mmuring 2.9 x 2.4 rn t9,5 x 7 . 8  ft), ski& a cave area behind the n s t ,  
ogering shade most of the y w .  It'ests 1 md 3 are still in existence. 

It i s  w o 6  noting thrtt three tree nc§s mnsiderd to belong ro an adjacent pair ctf a g 2 a  (BIue Point nests 
2, 3, md 4) probably were nesrs of the Orme pair. The nc$ts were locat& o d y  4.5 river Km from the 
confluence of the Salt and Verde rivers, well within the home range of the O m e  mgls. In addition, 
lacd water trwment plant operators aftirmd the Orme a g t a  had fledgd young at Imt si~lce the w i y  
I97Q. However, for &e purpose of convention, and the integrity of w f y  records, we r e p n d  t h a e  
nesB as belonging to the Blue Point pair (see Section D4.4). 

In 1988, we found a paraite on the Orme ~ g l e t s  which was previctusiy anrecord4 on bdd eagl~5. Two 
louseflies (]costa nigra) were coil&%&  om the Orme juvenile during bmding. Tnis parasite, family 
Hippoboscidae, is known from severd other raptor species in Arizona (J. Philfips, pers. co rn . ) .  It is 
a blood-sucking ectspxasite &at fives in bird pfumage. 

m.203 Mortalitim 
There has onfy been one documented juvenile hdd eagle death at the Orme b r d i n g  area, As st2ted 
ahve,  nest 3 was found an 22 F e b m q  1990; however the nest existed prior to its discovery. The 
remains of m ag le t  (not from 1WO) were found helow nest 3 on 13 May 1990. The state of 
decomposition of bone material mi& out the possibility of the eaglet being &om 1989, when the d u l ~  
may have used nest 3. Therefore the a g l &  would have fdlen from the nest In 1986 or prior, since the 
h e  eagles fl&g& young from nest 1 in 1987 and 1988. 

Adult mortaliq may be a serious problem at the Orme breding area, as two h o w n  adult replacernen& 
have occurrd since 1987, The O m e  mde  was replaced between September and Oczober I987 by a very 
dark a=-dutt, likely 3.5 y a r s  old. In 1989, the Orme female was replaced by a nw-adult, Tile 
fern&% in 1990 display& brr~wn rnafkings in her head, dlhough this map have been the same femde a4 
f98Ste 

Shmting may be a serious problem at Orme, T'here is a high rare sf mrni>ver in the Orme and EIue Point 
d u l t  pairs, md a person was sMn shmting at one aaf the Orme aduirs in December, 18130. Although 
witnsscq r e p o n d  xithe adult appear& to fall from irs perch, na zarciz6;s found, Alsca, a juvenile eagle 
may have been shot at Blue Point in 2987 {see Section D4. l ) .  

In addition, a Horseshoe eaglet band& in 2987 was f o ~ n d  dead in 1990 R e a r  the Salt axad Verde River 
wnfluence. We band& .do14 a\ ic, amtling at hiae Morscsino.;: breeding geii in 1987, z ~ d  read his V I D  



hmd (blue HI on 24 Nc~vernbes 1987 at &hie %a?nbd Creek estciarj a)3 Rirtnigv~lt ~ e & e r ~ ~ ! i r ,  We had nlr 
other sighting5 of 3034 until l 7  April 1990, %hen a wildlife i.fGficea: fur the Stdl River Indian Rehervation 
fi~und the &rw-yar-crld eagle dead dong h e  Sdlt R~ver,  a z ~ r  the t'erde River c~~nfiuence, Tht: eagliz 
h& both wings, rail, and letP leg removed. There is imle dni;ht this subadult bald eagle shot, 
p~ssibly for the bfack-mxket father trade is= Sectionn C3,8a. 31% iTGdices who diszjvered the eagi:: said 
fie had also found scsierai shot rXarifit h a w h  in the area 

X)iS.2@,4 f i o ~ n  Fnraging frreaf and F m ~ d   hii is 
Altfrougfa fne CSme adults were not telemeter&, Ine did ohiene them ur i l~ lng  the t'erde River from the 
Highway 87 bridge (Km 4-01 to tfie conflbtence @Cm 0.01, ahad the S&lr River &om Km 7.0 to the Grmitz 
R e f  Diversion D m  (b 0,0), fn 19637, &e fenlait: rzgiar1j Rew d~ iwn  to Maxwell Raenp-voir, near fnz 
diversion d m ,  to ft)rage in the wtr morning, The rnale disc3 frequent& the lower Salt River, but wou1;f 
usudfy fly up the Verdr first, The male had hvoritr citttonwi3daS perches in Km " s u n  the Verde, where 
fie waq mostly hidden from humm sight, bur still had a ciew of &r: river. Ttie male then would typi~diily 
make his way dawn to the confluence, and venture up or dotiin the S d t  River, The male dso sperjt 
~3asiderabie time on &e nest 2 snag in the evening, oi~&ionidi;lj rnt>-isting there. In ilddition, we observed 
the adul~s foraging in a backwater area* created with a huiIdozrr, at the confluence of the Sdt and "tier& 
rivers. 

Fawcest er al. 11980) ohserved the Orme adults flying fufur.ther up the Salt, with one forage rvardwf at 
Km 14.3 RW Blue Point Gfifi's. In 1390, most f~rages  were u b s e w d  on the Salt River, below the 
Verde conffuence. The eagles consistently foragtid off sandbars at b 2 . 9 - 3 . 1  and Km 4. f oa the Salt, 
often fanding and &en jumping on prey in b e  river Fawcett et nl. 3990). PrmcoE and Brashear (1987) 
$so r e p r t d  foraging more on the Salt &an the Verde. 

Although AGF annudly stock trout on tfie lower Sdr a ~ d  t'erde rivers, the Brme eagles were not 
ohsewd using trout in 1987 or 1990. It is iikeiy &at rrout are u t i i i z d  by the Orme eagim, but use 
simply has not been obsemed. The breecfing areas immdiately upstrem on the Salt (BIul: Point) and 
the Verde (Fort McDowell) are reported to use the trout exrensivslj afiet stocking, In fdf 1987, many 
trout were caught by fishermen in the Maxwell Reservoir area, We found no evidence in the prey 
remains of significant use of trout by either the Orme, Blue Point. or Ft. McDoweti pairs; however, even 
In a controlid f d i n g  experiment, trout did not show up in prej remains (see Section B5.1,11), 

The home range of the Orme pair is u h n w n  snnci: the adults have not been telemeter&, However. the 
Orme eagla have been o b s e r j d  utilizing Km 01.0 to Km 13.3 oil the Salt River, and fCrPi 0.0 to ICm 4.0 
i t8  tfte Verde River, toaling 18.3 Km, The area utilized for foraging by the Orms eagles on the Sdt  
River overlaps with the home r a g e  of the Blue Point pair, which use the Sd t  down 10 Km 6 ,  The Fort 
h4cBawell eagtm have been visuafly track& several t h e s  tu a snag perch in Km 5 on the Verde River, 
We obse17jd lfie Ormc eagles in Iim 4 $ 1 ~  G12 Yt-erde, but di3 nil$ r c c ~ r d  &em upst ram of the 
Highway 87 bridge. 

Prey itern &=crib& b j  F a ~ c e t t  er sf. (1990, are preseneed iin Table D4,20-2, alorag wi& prey items 
U e n  bt the m g f ~  m d  prey remains cr,31zzted ah ":iae nest during 1986-1989 See S ~ t i o n  B5.1.6 for a 
deaii& analysis 2f preq s g w i s  utilized b j  the Orme eagles. lal adcfition, the eagles werz observed 
attempting to capture mdlards (Fawcen 19Q0) The Orme adults xerr also ~Sserved steiriiang prej  from 
g r ~ t  blue herons Br&%catt and Brahs i r  I gg-'] 



Table D4-20-2, Prey specis cnbser~d taken tt) hiti~i eagles ijr collected from the $12~1 ax the Oram;e 
brednng areata. 

Rsh 

G q  
Channel cttrfjflsh 
Lagemouh b;tss 
Black bass 
tinideatifid CenQarchidae 
D a e a  sucker 
Sornosa sucker 
Lepornis sp. 

Birds 3gamnak 

Collunlail rabbi[ 
Arna sp, B l a c h i l  jackabhbt 

Ground squinel 
Uraicienrifid Sziurii-iac 

Herptiles 

None found 
W~stern meado.* l x k  
Cnidentiiid paserine 

Gambel's quail 

D4.20.3 Humm Impacts 
Human disturhmce is a serious problem at the Orme breding area, Due to its close proximity to 
Phoenix, the lower Salt and Verde rivers receive much recreation pressure. Tubing on the Salt Rit~er 
extends from March to September each y a r ,  and on weekends in rhe s u m e r  as rnmy as 40,000 people 
are on lfie river (Section B4.2). The tubing "start point" is i m d i a t e l y  across the rives from the Blue 
Point nes&, and the "stop point" is u p s u m  of the Verde confluence; however some tubers mnrinue to 
the confluence area. Tubers do not pose a physical threat to the eagles, but they may internrpt foraging, 
md the Blue Point eagles switch to dtemate foraging locations when tuber numbers increase in the 
s u m e r  md on wekends (Sheman 1983, Ganestoq el ai. 1983, Collie et al. 1985, md Seetion B4.2). 
Tubers dso attempted to cslpture a pre-fl&g& Blue Point mglet which could not yet fly well (Coflie 
PT d, 1985). In addition, FawceE et d, 11990) obsemd the Orme eagles flush& from perches by W'oers 
m d  rafters on the Salt mtnd Verde rivers. 

The lower S d t  Verdc rivers are popular fishing spots. especially fo%Iowfng trout stocking by AGF. 
We obsesdd the adul& ttausht3d .From perchits bj  6shermeil in 1987, as did F a w c e ~  et ul, (1990). 
Fishermen tend to fvse and disclvd mclnofiimenr fishing line. hlunofiizr.~ent has been found ira the Orme 
alest, as well as other bald a g i e  n a g  in Arizitna, a~:d eaglers h 3 ~ e  died fro111 becoming entangld iii 

monofifllment at the nest ( S ~ t S o n  D4.22.3, &so sce Sixliora C3.3). Two oriiiie nests made &most 
entirely of monctfiiarnent were found at rhe confluence 05 fhz Salt and Verdi: rivers. In &is same 
location, M. Cross (AGF) fournd a live Q3mmon mctorhan wI& a hook in its stomach and the anached 
monofilament mglrb mongst  the riparian brush. fn an inctrinie nest similar to the two found at h e  Sail 
and Vesde river confluence, the fetaaaie oricik hung itself in a Bocrp of the miansfilment (Mather 1987), 

The i n c r a i n g  amount of r ~ r e a t i n n d  disturbance on f i e  iower Salt and "v'g.h.de rivrss appears tcl have 
fo rzd  the Ome  and Brut: Point eagles iinhrb less popslated are3s tct nest and possibly to sub-41ptimum nest 



sitw, Nsst  6 gt .Blue f"r.ilnl HS located il 1,6 kraa iniand %i.i~rn Sagtarat Resenoir rasd a cliff in mgg& terrain, 
Sinnilitrfy, nests B and 3 at the Ornx b r d a n g  area zi: Iaic3trJ ! 5 :&$ 3 m  paIsmJ from xhe Sdr Elrver, 
hkgh UP ~ P D  Arboaa Darrl Klittc mid M a ~ ~ n i  3liDi,wt?ll I;1 hl3ti-i casr. tht eagles hav& chasen ti, nect in  
area\ muee typicai of gviden eagle ratsting sittx a ~ a ?  L?e river 'That. absen>atlnns suggest &2 i  

recreations is rendering nsst sites dong &e riter uns:rirdbic Bur breeding But even t16 the renote  nest 
locatictnr, hikers can disturb thtt a;igies~ F a ~ c e r t  er sl, i1990) recorded hikers flushing the eaglm near 
tke nest, md trails in Tfic a r a  receita-4. hem]  ube 

Shrmting may he prohlem at Orme, ~pezirt411 a h i . ~  the aaiulw are tiir;igi~>g d ~ ~ g  the rivers (Prescott and 
B r ~ i s h w  1987, FawceE ~f d?P. 19991, There i s  a high rat? c?f mmovzr in the Orme and Blue Point adult 
pairs and a Blue Pr~int juvenile a g l e  may have been shot in 1387 {see Section 84,4,41. In addition, a 
su'n;ldult eagie, bminded in 1987 at the Norsmhoe breeding area, wa.9 found dead (likely shirt) in &e Orme 
b r d i n g  arm iin 1990 (see the MortaIity section above). Gunshon also caused the Orme adults to flush 
from perch&$ in 1990 [Fawcen er al, 1990). 

Much of the Salt River remains dry during part of ~ 4 e  :ear, x id? iisoiatd pouls occurring from Stewart 
Mountain Darn to tke Verde River confluence. Ti ie  Arizorla bald eagle b red ing  seasors, from nest 
building to the nedging of young, ranges from November to June at most sites. During tfic 198y ,1988, 
1989, and 1990 breeding seasom. the Salt R i v ~ r  Rot\. was terminat& aat the dam. Ttte USGS gaging 
slittion below the dm recorded flows of less than 9 cfs from O~tober 1986 to L Jmuary 1987, and less 
rhm 11 cfs Rom 23 Fdruary to 9 March 1987, In the 1988 season, flows of 9-13 cfs f?i.orn 4 October 
1987 to 21 Febntxy 1988 were rewrded, excluding five days with flows of 14, 15, 17, 18. and 26 cfs. 
Once again, the rivet was shut-off during the 1989 bald eagle breeciing season, witfi flows of 4-7 cfs 
from 17 October to 2 November 1988, and 9-22 November 1988: 3-5 cfs from 29 November 1988 to 
3 fmuruarq. 1989. 6 cfs on 10 Januarq., 4 cfs on I1  and 12 January, and 1-3 cfs from 13-21 f m u z p .  
Thme flows are aftributecf to leaking at the d m ;  however, the d m  was repair& in Janurtry 1989 arid 
i d a g e  ceased. 

Tfirough the 1989 season, with the Bfue Point pair anempting to raise eaglets dong the Salt River, the 
river was completely shut-off (0 cfs) from 22 Januxy to 5 March 1989. During this period even isolated 
jxmls began drying up. The Qrmz territorq; was unoccupid at nests t and 2 in 1989, alehough the agles  
may 'nave been n ~ t i n g  in nest 3, which wtls undiswverd at the time. T n c r w d  disturbance md jack of 
frwaging tsgportunitia in the dry river likely mntributeci to the mandity of the two Blue Point ertgte-rs 
in 1989 [see Sat ion D4.4.3). Tne lower Salt River $so remain& dry during the most of the 1990 hdd  
mgle breeding s m o n ,  with ;;no flow until 28 Mscfr. 

The Salr River below Stewm Mountain D m  supponq a Iargz papiblation of descrt md Sonora suckers, 
In it'ovzmkr t 986, during a period when less &an 0 ;fs leliki'd inro the Iowcr Salt. we corr~~ted 3,67 bedd 
suckers per meter of river from Snewana hf;ountais~ Dam so the if'erdz river confiuence, fr, rzmdornlg 
generarfxf s m p l e  pains,  we count& nnlmy a 3523 dead str:kers pcr 1Ml m sezfion. The eEr""il;ts a x  
sucker populations of the eomplde sfiut-itffs 80 cfsI in 1989 and 1040 are U ~ O W W .  to US, See Sectir~s, 
B4-2 for detaits on fish popwiations rrt Blue Point md Orme, 

Discussing humm hrnpactf at the O m e  hreding  are&, Fre.;i--!iPe mid Brashes g15387), Ferrxz  pr aa', 
(1988), md Fawcetr es d. (1990) ali zhaz IOK 8ex77ei rni1i:a.b-y hciicctpters and private aiacrah weg.~ 
abundarat in the nwt area. Al~c3ugh mnsr aircraft wzrz igniired or simply watched by the gagies, !ow level 



heliajpters, ~ p e c i a i l y  m i l ~ w y  .4pacheW fieli~2pxers, baci;hed :tie aJaPrs on numerous occaiians, SimiBar 
d ~ s m r b m c s  were r e p t n d  ar h e  adjazenr Blus Point Fort hl;Dc%uell breekiialg %a, 

m,2Q,5 Wifdlik Interltclions 
At Orme, intzrspecit2; intera:tir?m were numerous vii:h prairie faiconi which like!) nested nea-bg . Tiae 
mgla &so interact& with red-tail& hav*ks. Harris' h a ~ k s ,  corninon ravens, great blue herons, n;;kc) 
vulturss, and ospreys, Ws te rn  kingbirds h r t r ~ s d  the eagles ar reahin  perches along rfte riven. @%nxa 
et al, 1888, Fawcat et d, 1990 and BioSystems persomsl 1986-1959). fn addition, Fawceri pr i;i. 

(1990) obssrvd the adu%ts diving on, and vo;dizrng at ,t coyole. driving ir from the nest ama. Ai;lse 
interaction5 with uber  bald m g l ~ 5  at Orme simply i n v t i l ~ d  escsilfiing ~e intruder out of the area eTawcer$, 
el" d, 19961. Four adult$ were observd near ffrme nest 3 %her, it was found in 1990 (M. Cross, pers.. 
c o r n  .) . 

D4,20,7 F%'ildlife Sightin@ 
Prairie fafcons, red-&il& hawks, and Cooper's hawks nest dong the rikers, and ospreys have been 
sight& in &most every mon& of the year. Along with the usual desert raptors, golden eagles, nortlrern 
hmiers,  s h a p - s h i m 4  hawks, c o m o n  b l x k  hawk,  and z~jne-tai1.d hawks are s ight4  ozcaisionali). 
Snowy egres, g r a t  egreB, md greater md lesser yeliovrlegr otcc;ir wirh spottd smdpipers, Americm 
avocets, Wilson9s phdaropes, c o m o n  mitorhe,%, and xater pipin on the river. Two grea  blue heron 
roukeria are also locard dong the river. Mawell  Rservoir suppo* waterfowl in winter and spring, 
Some of the species obseweil include maliarits, American wigeon, grwn-wing& md cimarnon teal, 
northern shovelers, and lesser scmp. W e r  birds sight& include verdins, rufous-sidd and Abefi9s 
towhm,  reb-nap4 sapsuckers, ruhy-crown4 kingles, loggerhad shr iks ,  Costa's md Amass  
humingbirds,  Lucy's, yellow, and Wilson's warblers, northern orioles, vermillion flycat~hers, Bell's 
virms, inca doves, black-hmdecf grosbeaks, and yellow-brested chats. Beaver d s o  occur near the Salt 
and Verde River confluence. Herptiles of interat include western diamondback ranIan&ikes. black-tail& 
rart lesnak~, cfa~kered garrer snake,  desert tortoises, and giia ~nonslers (Fawcett el al. 1990, md 
BioSystem personnel 1986- 3989). 

D4.20.8 Management Rwmmendations 

I .  &hen the a g l a  nest on Mount McDuwell, the trail which brings hikers close to the ne;st should be 
c ios4.  In dditictn, signs should be post& informing hikers tihiit a permit is necessxy to hike the 
traits. Also the jeep trail lading to Mount M:Dnweil, should Be closed (Fawcett ef a/. 1990j, 

2, Shmting may be a serious problem at Orme. There is a high rate of mrnover in the Qrme and Blue 
Point aduit pairs and a person was seen shooting at one of the Orrns %dial& in December ;990, 
athaugh it is unknown whe&er the eagle xiis hir (see M<>1?31ity section above). Also, ;a juveniie 
eagle may have been shot at Blue Point in 1957 (see fe:bion D3.4.31, In addition, a subadult eagle, 
bmdd in 19637 at t;?e Morsshoe b r d i n g  was found &ad {like'ij silotl in the Orme breeding 
area (see the M o d i t )  sectictn ;inove), Gunshow caused &e Orme adlaits to flush from perches In 

1990 g);awcea er af. 199Q), The current gun restridion shaiald be enfcjrcd on the Igiweix Salt River, 

3. Due rtt the high level of recreational presserre at the Orrne bseding area, ABEhWV persomei sfioulJ 
begin coverage an lare December, instmd of t j B t  ~ ~ o f ~ n i d  Febrararg stan date. This would provide 
p m t ~ t i n n  prior tci egg laying, mind du~ing early in~ubarior,, when the nest is most suszeptible tii 
failure, 



4. Studies are n 4 ~ 4  ti? determiage if %IQH ~essatios7 h.om ,Stews% hfounlaihn D m  affects foraging 
h a b i ~ s  fur the Orme Pair, 

5. Although large pr i tmonao~ cliffs exist rtn the reservoir and near rhs dma,* perching substrate i:: 
lacking on the lower river. T h e  exlsring t r e a  arc Jzcayicg srld idling apart, md mmy were butnrz-9 
in the Ertvemher 1987 Eire. Cottonwc~d poles cirufd be plmjntd tsn &fit; lower Sale 2nd Vrrde rivers 
to provide kcure perch sites md mainaiain the rzparndx \egr:sriiin on tile river. Due tr9 bwver in. the 
=a, the yourag trim5 may need ro be fenced in. 



Dare Disci3verd: 15386, h l470si 
Drainage: Safe md Verde River Cernfluenze (Xrptaldtud! 
Elevation WSL): 1320 - 2BW3 A 
County: Mx;;.icopa 
Latitrrde-Longinade Ten Minute Bloik: 333- 2 I ; 4 
Lnnd Management: Y+S. Bureau of Indim JBAftairi 

Saft River Indian Gornmrnnirj ~I'u'urth c ~ f  Sdr River 
and south of Km 2.9 on Verde River) 
Fort McDowell I n d i a  C c t m u n i t i  
(No& of Km 2.9 on t'erbe River) 
t',S, Forat  Service, T~tnrci National Forest, 
Mesa Rmtnger District (Sou& of Sd t  R i v ~ r i  

Distance From Phoenix: Air - 38.5 km East 
Distance Tc~ N m a t  Brecsding A r a  Lpstram: Fora Xf;Dov;eH1-12.6 Km 

Air - f2,U km 
Distmce TI;, Near~qt Breeding Arm Downstream: Blue Pclint - 5 -5  Krrn 

Air - 5.8 km 
Dismce From Grmite Reef D m :  2-5 fcim 
Distance To Maxwell Lake: 0.5 Km 
Home Range: U b o w n .  Known to utilize; 

Km 0.0 to Kfn 14.3 on Salt River (Told = 14.3 b) 
Km 0.0 to Km 4.0 on Verde River (Total = 4.0 Mi 

pot& = 118.3 b) 
Quadrangla: Granite Reef D m  7.5 Minute 

Status 

1 Pimacf e 1970s Existing - Built prior to 1970s. 
1980s Young repofied fldging from ntsr 1 at least 

since 1978s. 
3 986? f uvenile b J J eagle perch& at river confluence 

J u ~ e  $986. 
1987-1985 ?;st found 27 March 1987, 

2 Coaonwood Snag-tc~p 4 886 Nest bulk on great blue b c r ~ ; a ~ ~  rookerj ina 1986, 
bur eggs were likely laid ira nest 1 OF 3, hiest 
a~lci bran;Ii~h fell bet.;healr July md Scsvember 
29%: 



Clitf 1990 Existing - Fa>ura$ 22 Feb 2990 
19 Sti? 
H9X9'9 PossibB! si"b of f 986 and 1989 nesti~ag 

Sd&fSi)llS, 

2 1986 R e n ~ a i ~ ~ s  sf .;aglel fcxmif helow n m  on 13 Mraj 
1930. Bone decitmpssition m i d  out 1989 
nestling, therefore eaglet would Save &em from 
1986 or prior. Nest mlrisurs 2*51 x 2 ,4  m 
(9.5 x '7,8 Ita. 

Succc~sful 
Successful 

Occupied 

Yes Yuung fl&g& from n s t  I .  
Yes Youcg fiedgd from nest 1. 

1 + $4- ? Remains of eagfet found below nest 3 on 
13 May 1990. Bone dswmposition ruled 
1989 n&stling, herefore eaglet wouid 
have heen Erom 1985 or prior. 

'? ? ? Juvenile bald eagle perched at river 
:onfluence June 1985. 

24- 2 1; L 

1 + f 1 New mde,  near-adult (ea. 3.5 years 
oid). replac& old male Sept-Oct, 1987. 
New female, nea-aduit (ca. 4 years 
oid). Possibly in nest 3. 

2 1 1 Remaim of eaglet ddating to 1986 or 
prior found below nest. Four adults near 
nest on 22 Febmary, Nw-adult  female 
in pair-possibly same bird a 1988. 



The Perkins: ilk ktrzeding area is 8ocared 160 km north of Phoenix, along the hrce-flow~ng VzrJe River. 
'b%r Verdc teat es a narrow canyorm, where Heli t=:anqon joins the river 11 km xigstream of Perkinsviilc. 
The hotwm upcns up dj t%lz t'erde ,-anriniles  ti^ the Perkifis Rmcb, and the river is f i n d  wit% 
C O ~ ~ U I ~ W O ~ ~ ~ S .  *I%c river snsers 3 decp, ndrrnw canjoal one km bciow tha: n e l  tree, axid ~neandzrs tirrough 
the Marmor, Pockal arpa as if continiies downstream. 

D4.21.1 f-iatzitat 
" h c  t'rii)t;i: corrmul~itj in  rhe 13erkinsvrliz area 1s of rile Lppcr Yorac>raa Liie ZOI-I~. Uplanri hdhirat is 
ci~araitzristi:: of the Great Basin Conifer tVoidtancl Biome and the SemiJeserr Grassfmd Riome. Tile 
riparizin habitat is i?f the Soncjrara Riparian Be;iduous Forest md Woodlands Biome (see Section D2). 
Large cottonwoods line the Verde through Perkinsviile, and ernergear t =getation occurs along the river 
and springs. 

Piat.: D36, Pesiiins~iiie breding area aaiony the he-Bovl i~rg Verde River. June 6989 {phoi-i? b-i; 13, Ilriscoll). 



D4,2 1 -2 Rrpsodwcti%e I%stos?/ 
The Perkinsville bredsfing arm was diszkivesed by ageracj peratti~nel in 19?3: howevcr, h d d  eagles had 
bwm known m mest in the uei at Itilst since the 1960s rRuiair~h and Podbormy J 976 j. Nest I was built 
before the 196(3s, fcli during tfte 19a'As, md was rehuBBt prior ti9 1973 :Rubi& md 130dhornq 1976, 
Rubid ,  pers, c o r n .  i .  K a t  I had faHe;n prior te a search ok the sea ill June 1986" S a t  2 was b ~ i l t  
in 1989, just downstrem of the nest site. Nest 2 !%as f0~ilif 1383 6 J w e  1989 adja~ene to a great biue 
heron rookery, and i s  stiil in existence. 

The Peskinsville territory was occrrpied in rhe i96C)s and 197Qa, a!&iiirgh it is un&notatn if young hatched 
or fldged iRuhink, pers. c o r n . ) ,  50 eagles OI. n i = ~ ~ *  HZTC hund in a search of h e  area in 1986; 
hituever, the territory was occupid again in 1989. Xear-ab~alt feathers w r t .  found in arad belou the nest 
in 1989, bur tfie pair apparent15 did nut 1 % ~ ;  eggs. Xo eggstlell fragments were r e a ~ v e r d  from &e nest, 
and it appear4 cfs tfiough the nest had nut been used since soft rxlatcirial still covered the interior portion 
of the nest- and was not disrurbd. In $980, the \its was o i ~ u p i e d  by a pair of near-adults, anal the fma i e  
:arri& a USFWS band on her right. tarsus. 

incubation was nor observed at Pzrkinsville in 1990, and apparently no eggs were laid. Fawcett and 
Staab (1990) noted the female rzmairrd in the nest area and defended it from other eagles; however, the 
male was only observd on five occlasiitns, averaging eight dajs  betwezn visits. This behavior has been 
obsenid at a breejing area where the male simultaneously courts, copulates, and builds nests with two 
females, but then only assists with incubation at one site (see Sections D4.22 and D4.23). It is possible 
&at the Perkinqville male may be part of mother pair, at an undiscuverrd breding area, Fawcett and 
Staab (1990) reported thar the male zdwajs departzd downstream into &e canyon. 

No known eggs have beerr laid at "rhe Perkinsviile breding area since its discovery, thus no nesting 
chronology dates exist on this site (Table D4.21-1'1. Although the closest known active breding area to 
Perkinsville is Ladders, 108 Km downstream, historical brezdiag area occur both tfp- and downriver, 
Thc Heil Point nest sire is locatd 113 Km upstream, near HeII Canyon, and the Tower site is located 
25 E=m dowmtrearn. near S y i m o r e  Creek Canyon, Kests uzre still present at rhese historical sirzs in 
1986, and each showed signs of r ean t  activity. 

D4,2 I ,3 3Iortalitis 
There have heen nrt known rnofidities at the Perkinsviiie breeJi;;g 3 x 2 ,  di&oilgft this is likely due to &e 
limirtxc 2amount of data avaifrtble on the terr'itur! 

D4,Zt ..I &own Foraging Areas and Fwd Habits 
Data on the ft7raging ccc,lt>gy of the P;.rkirna~:IIe eagies are li1ni;:J ri. pre:~ Items cciilectd below the -.lest 
b t  Ttm G a u  ifieclarnaxii-tn) on 6 June 19889. all$ pi,-] ~crr;a311s i3u:lri:ed in the mst  by BieSjstems 
biologisrs r m  21 June 1989. In additlatn, ohseri 4 fos,ig~s b! F A  iat and Slarib i139ffj, rnitst of uhizh 
occurred ifin the river near glze nest, included 2ight- $;?rag25 fb: 5sd; tune %as a sucker), and one capttnr.2 
of an Americm wigson or green-u ing& teal. Ths f~ rna l e  eai;.:r mzde dl 2~ 3bse:t ed forag&s, ;lfthough 
the male brought her a fish once, f m  di: waterft i~l  captxre, t f , ~  f ~ m a l ?  flen ~ m u g h  a f l w k  ~i duzks, 
driving one ti4 &e ground. 



Year 1nzuba:ion Date Harching Dare Fldging Dace 

I* hdicates known date. Other dates incitide first ubsenxitinns of inceibatiq a d ~ l t s ,  nr estirmtioss tssd on 35 
day  inzui~atior~ period or the aging c f  nestiings, 

Prey items described hq Fawctttr and Srarib (1990) are pr.ese::ted in T'abte D3.21-2, dong tiith prey items 
taken bq the eagles and pre? remains collected at the nest in 1989 See Section R5. I .d for a detail& 
anafysis of prey species utilizd by %e Perkinsviiic eagles. Although the Perkinsville adults ne re  not 
observed stealing prey from other s;_le:ies, a subadult bald eagle did attempt to pirate a fish from the adult 
female V a w c e ~  and Srsab 1990). 

Table D4.21-2. Preq species observed :akeii h j  bald esgles or calfected from the nest at the 
Perkinsville breeding area. 

Fish Birds 

Cattksh sp. Waterfowl 
Unidentified d~taiuridae America11 wigeon 01 

Snnora sucker green-wing& teal 
f uzker sp. Gadivall 

Mammals 

None found 

D4,21 .S IIumart fzmpacts 
Xltilough data is limited nn the Perlrihisvi%ie eagles, hikers were cbserced pr,jceix<ing di?rvn the river from 
&s Perkinsvilla bridge camping ar ta  and wdking below the rxsr tree, Gunsho"i fluslnzd female frozr~ 
perches on severai occasiorns, and ri railr:~a;f crew worked fbr seven days nra a derailed tssin im n&e area. 
'Tile female ignored aai~ivity arnd vehizles at the PerkinsvIile Ranch: and trains u-bich passed by twice a 
day (Fawieg and Sraab 1'990). 



D4,21,6 U'ifdlife InCeraaier~~s 
Incerspe;~P'ri ictrrdctaons \$err reciud2d % vrQ1 r?d-~:-ldi;i%i i irl 'ri l,q, ~ L ~ B ~ ; ' , I T Z , ~ ~  rdt ZIIS, ahlit gre&t blue hzrorn 
iFdv*cett a d  Ssdah 1990). Mos6 ifiteraifli>ns uirt r~lshner b:Jd e;igI?~ at P c l k i n ~ ~ i l l e  sin-;:pH> in\-,:li7sd 
csc~rring the rntmder out of tfie area iFawc2n izrnai Staab 19901. A reiemererd smb,adh;lr bald eagle 
weariaag a red bmd %as oLt8k,zreed at Perklns\llle nn 4 33~311 !W;B ('11; Beiaft;t., pzrs, zumn ), Xais 
suhdul t  wa, one of the five mgks capt~re3 b: B;r,S:;drma biol?gisb in the wtinazr L B ~  1989, ~ C X  tile 
Ladders breding area. 

D4.2.f ,a iYilr4fife Sigfttirtgs 
Since Perkinsville is iocztd c?n %he upper Yzriia K i ~ w ,  ln gra.sslanL$ habitdt, pronghorn anteli~ge occur 
in the area, as dtr beaver, dei;r. ax~d javelins, fa additii~n, a srnsil, long-tailed cat %as ohsaned in the 
;anyon helrm Perkinsviile in 1986. T h e  cat ill;eIj u a  a ssn.i:rll rnL>unmix1 i i m ;  ilc?uever, ir \anlshed iirlto 
the trees before piisitivr: idenxiticatinn was nmaile. Prazrre f2i~on.%, red-:aiied i-iawks, Ct3opt.r'~ hauks, 
s t~arp-shinad basks, commor, black hauks,  ferrug~ntirrs hawks, 2nd American kestrels have been sight& 
along h e  river, In 1986, gcdcfen eagIes nested in thi? Zanjon heiow Perkinsvilie, and d peregrine faicon 
eyrie wa dso found. A greal blue heron rocikery is io~arcd zdjacent to tire eagle rresr, and in an 
inrerating incident. a green-back4 heron w a s  rt7usficd from a ncst in a cot~tt-onwnod tree across the river 
from the g r a t  blue heron rookery in 1986. Raterfowl sighred dong the river include mallards. 
Americm wigwn, green-wing4 teal, gadwdl, an6 Canada geesz. Ot;tler birds sight& incluJe Steller's 
jays, mby-~rownwf kinglets, water pipits, and belled kingfishers uhizh have been seen at apparent nest 
holes in the bank (Torn Ga&, pers. c o r n . ,  F a w a t t  and Sraab ((i99O), and Driscoll, unpublished field 
nots j .  

D4.2 1.8 Management Reeommendatiuns 

I .  If the Perkinsville eagles lay eggs in the ft~ture, a closure mey be necessary to protect the birds. In 
1990, hikers venrured downstrean from the c&mping area ac rhe PerkinsviIle bridge and wdk& 
below the nest tree iFawceE and S t a b  1990) 

2. f i e  Perkinsville eagles should be monirord iin thc fdmre. 10 resolve rfie mysteries surrounding the 
maiz's inc;rmireent appezmce in the area. If the msie ;nn:inues to disappear downstream in the 
fumre, the xza shouSd he survey& for a pnssibir: enciiis~overe,! riesling territory in the canyorl below 
Perkiasvif Ie. 



%zERF;rus>:xI_I1-E BREEDXNC; , z g ~ ~  
Date Discovereil: 1973 Efaliest Kezo9.3.; 19t?0~ 
Drainage: Verde Rive: {Free-flow ingj 
E l e ~  ation (MSLj: 3820 ft 
County: Yavapai 
Latitude-1,ongitulla: Ten Mirsure B l e ~ k :  145- 1 12 1 
Emd Mmutagement: Private Land, Perkins Kmch 

1',S, Forest Sen7i;e, f)rs:b?tt N i i ' ~ i ~ ) ~ ~ a i  f ~3rcst, 
Chino t'alley Rmger District (Surroundirag Lamf'l 

Dlitance Frctrn Yhoeni-?; Air - iGO.0 k.m Norlh 
Disrm~t! To Xearess Breding Area Gpstrem: Sons 
Distance Tct N c a r s t  Breafing Area Downstream: LadJea5 - 108.2 Km 

Air - 50.0 knl 
Distance From Salt River Confluence: 3 1 , 1  Km 
H a n e  Range: t-nkraown 
Quabrz1gfc3: Pcrkinsville 7.5 Minure 

Sat Sit6 -- 
Ko. - Ijeiiized Status 

I Gottonu osd Live 1360s hest built in or prior to 1960s. Nest fell in 
19GOs, 

i973 Ycst r e k i l t  before 1973. Kesr i'ctund 1W7.1. 
Rubirlk No, 3 1. Sest fell before June 1986. 

2 Corionwood Live 1989- I990 Existing - Built 1989. Xest found 6 June 1989. 

f roductivitv 
Year - Stattrs Yozag Fledzed Cornmerats 

39tas Occupisf ? I ? Bald cagies nesring in nest I .  
1970s Occupid ? <? ? Nest i rebuilt prior to 1973, 
1973 Unknown *a Neci 1 fisualb, 1 

1989 Occupied Nest 2 i3u;lt. Near-adult tcatka~rs found 
i;i a112 be1o.n nest. 

1990 Occupi& Near-adult i-nale and fexale 1 2 3  4-5 
qearr clld;, Fzsa~~da balded c>ri right 
trlrsiis, 



D4,22 PIX"4l. SXtEEI)T"'i(i AREA 

T1.r~ Pinal "meedtr~g z-62 1s io;.ated 193 krr, cahr i ~ f  Phi~exlrx, ~ i i m g  t : ? ~  t'a.ee-f3owing Salt Ki i e r  ,ulJ 
R o ~ \ e s , ~ i r  Rewrtoir Tilt arc2 upstream iif R c ~ ~ s c ~ c ; ~  Reservrjir 1% char3;terlzr;td b) sieep ~Br jpe~  anil 
prornnpl:or> ;Llb'fs. a i t n ~ u g h  the lnnd npznh uf do% 51 i ~ e r  the Sdit l l l ) ~ s  iz,itl the ie ien PIT. Pmal ,%r12h 
i~ d tree ??cu.;r?p pzr2nnlal hlr-cam .if*ni:h fc'i.ll:iu.; H i g h ~ a q  88 our of Gishu. catering a nmarsoQ ;anyam 
afkr paasin$ Hicks Cn~ssrng. The creek then t ~ r a  north. l-lts.ning li\ro:igka a dxg ,  nasr\l.l;i canqirn, 
br3unJed b! larg? prcarloileiilj. cliffs ,i. ia 2g?prnaihc"> tire Salr River. 



W,22,1 &bitat 
T h e  bloti: c i > m u n i t j  in  the P~nal  area 15 of the Loiier Srmoran Lire Zone. Lrpiar,t$ hakitah is 
characteristic of the Soi-~orm D&yemcmt. Biornz, Arizona Lplmd S~bdiv i s ron ,  ~ i t h  specia representing 
the P~aioverbe-Cacti -Mxxd Scrub Series the joiirba-%liked 5;njb Series. The ripariim habius is a 
mixlure cif the Sonorm RRiparim Deciduous Foresr anad Woodlandi: Blame, the Senoran Riparian 
Scmbiand Biorne, and the Sonorm Interior Srrmds Biome (see Seainn D2 1. 

Ai&;-lough the upper Sal t  River is a fast. whste-water sirem. the Salt slows down after Nors~%hi>b: Rend 
as the terrain opens up and, the srsrmm gracli2nt beccirnts losuer &an in the upper canycsa%, The river, 
howevw, is still hunde;f by large priisnonrory cliffs on one side isr the cahar as is m m d e r s  wBr, csiiena 
with flats opposite the cliffs. The Sd t  flows p&$tss& Rdmond  Fiat (h 124-127), where Cmn and Chalk 
Crm'as enter from the north at ,t 124. The Sd t  River closes In a5 it passes Rdmond Mountain to the 
mu&, a d  Black hlma to the nortfi, then Bows into an " S "  curve bound& b! cliffs and large pinnacles 
at h l13-124. Pin$ C r ~ k  flows out crf &e PinA Mounraias and enters tfie Salt at Km 112.7, dhough  
b e  water is taint& by tailings from copper mines in the Giohe area The river open$ up into Tonro Bmsin 
as it p a s =  &the Sait River hfountains md Kfondike hlotintair, to tile sau:h. The SaJt flovis under the State 
R o d  288 bridge at Km 112.2, over the Rooseve'it Diversion Dam a m  Km 110.8, and into the Mddler 
Point area, lush wirfi cottonwood groves. 

River tlows are vuiable in the Pind rrrea, with m a  monthly flows in the Salt at h e  288 bridge ESGS 
gaging sation ranging from 114-2585 cfs between November 1986 md June f 989, The river manders 
over sfidlow smdy flaB, hunded by "Red GliRsn to the no&, and marshy shdiows with cottonwood 
grovls and emergent vegetation to the south, after leaving Mddler Point. At high reservoir fevels this 
sea  is inundatetl, but at normal levels the Saft River enters Roosevelt Resenpoir around Cougx Point 
(KE-I-3 101). 

Rvosevelt Raervoir is createri by meudore Roosevelt Darn at Km 73.1,  holding water from Tonto Creek 
g o n t o  Arm) to the n o d  and the Salt River (Sdt Arm) to xhs e a t .  Or, the Sdt Arm, Pints Creek i f o w  
into tfie reservoir from h e  sou& at Cmpaign Bay (Km 10Qj, a large shrillow basin east of School House 
Point. Draining tfie Sierra A n c h ~  to rfie n o h ,  Armer Gulch enters the reservoir a"im 89.9, and 
Sdome Creek flows into Sdome Bay at f(m 87.5, nor& of Windy Hill. Some cortonwoud trees exist in 
Sdome Bay and n m  Grrtpevine Point, d&ough most of the shoreline is cnmposed of d a e s  vegetation 
and wckleburs. 'Promontory cliffs b u n d  the water in sonre areas and g r a s s  grow an  the occalsionally 
inundatd fiats. Preferred bdd eagfe perch= are largely lacking on rhe resenpoir and eagles utilize very 
smdl m s q u i t s ,  low curb&$, md s a s a r o  cactus. 

B4.22,2 Reproductive fgstorj. 
The Pinal breding s e a  was disa>.veri;d in 1978 and h a  successairllq fl&geEH young an, aim sf  the 
12 y m s  crf &own occtipmcy. The Ping eagles have laid eggs frcm 24 January to 66 Febmary, hatching 
young from 28 February to 23 hfxch, md Edging eaglet5 Dom 20 May to IQ June (Table D3,22-I,, 

flfrz Pinal i fgia have built three knc3rx.n riesB, two cliff nesw (I, 28 anraid a pinnacle nest (33 sin P%nA 
Greek, K a t s  f md 2 were found in 2978, 0.5 km up Pin& Creek. Sest 2 is fotatd above md south 
af nest 3, on the same cliff. Since its. dismverq, nest 1 fa&% tunly been used in 1988, while nest 2 h a  
been US& from 1978- 1985 (QhmM md Sell 1980, Haywood ar:d Ohmafi 1QX3, EaUe, p a s ,  cornm,) 
md in 1383, Xest 3 was ft>und in 1988, 3.5 h up Pin& Creek, and uas US& in 1988 %vtd 1998. aid 
eggshefi fragmentfi were r s o v e r d  from nest 3 in 1988, indi2atj::g i t  M as ~ B S O  US& i~ 1986 or prior. One 



- -- 

Table D4.22-I. N ~ t r n g  c%na"c?rsi>log) c: f  &e H31nA bl-;.scding a ~ i  

Incubation Date 

- 
27 J m u a ~  
30 3anuxy 
18 February 

-- 

26 January 
- 

7 >far& 
< 16 n a ~ ~ i n  

23 March 
12, 13 M ~ i i i *  

- 
- ** 

30 May 
23 May 
10 June 
- 

25. 29 $ha:,.* 
- 

30 May* 
2, 3 3une* 

+ Indirlats h o r n  date. O%er dates include first obemations of' incubatmg adults, or estixaations b a d  on 35 
day incubation period or the agmg of nestlings. 

** One young fos&recf from 76 b r d i n g  area. 
< Indicates "prior to" 
> hbica& "later &m" 

d u f s  was consistently sight& on the nesr 1 and 2 cliff in 1986 @riscotl, unpubiishd field ~ o t s ) ,  and 
the pair likely nested in nest 3 which was undiscovwd at that time. RII three nests are still in existence. 

Whea the Pin& nest ws fou~ld ira I378 one juvenile was isin the nest vicinity. md an addition& two e:lc& 
tledgd in 1979 (Ohmm md Sell 1980). Tne eggs failed to totr;itch in 1980, arad two young hatched in 
1981, but one died in the nest Maywoc,d and Ohmxt 19831. In 1982, one eaglet hatch&, but 
disappear& cffrorn the nest. In this same perictd, the adult ferr,aie at the "76* breding arm d i s ~ p p e a r d  
following m aggressive interaction with a golden ea~ ie .  The eaglet was removed from h e  "'76" nesr and 
fosrerd into h e  Pii-id nest {Forhis 19851; this eaglet jun.,pd from the wsr during a bandizg attempt, hut 
w a  return& to the nesa- and later fl&g& {Rayuood arid Qhaaiarl 19833. From %983-1985, one young 
Ct&;fg& each y a r  iGrubi~ 198Ga). The Pin& bret~ling ;ireit appeared ro be un:dccupii=d ic 1986, hu-5 
discuss& previtzusly, the eagla pprobah%> nested bn nest 3. Tu.9 ji_iumg fIcJlfgd in 1987, md 0122 ba t ch4  
in 1988, bur died in the nest, Twi: eaglets hatched in 1989. i n l~ l i~ugh  one d i d  ;in the nest, Two eaglea 
f l d g d  from Pin& in 1990. 

%%en v+e beg= studying the Pin& ?air in winter 1986- 1987, u c nl~ticcd the adult male had a white patch 
on the center of fais back, just below the naps A similar white pzi<h was o'nsemd on tile Chinr~ 'A%mo 
dulk  female, in the location of her trmsmit-ter, afier ii %ell c~rt ?see Section D4.1). Mike Loskhafi, 



L!SNyS (per&. ;rtmm.), h a  &also observd these white pa:che,c, tin =pi& afier their trans~nitters Fdl t~f2'. 
Tefnnics transmlftess were piacd on bald wgies in Arizona in par  >ears, and these radios we housed 
in m aluminurn (silver) caing,  Discussing ths topic %i& itl. Lockhm r;;b:SEWSi and A. H m a r a  
iGrmtcr Yellowstone Ecosystem BdJ Eagie TProj!jeit) He enterraznd the gctssibility &at the rransnriuer 
package may &-we (in cold climats) or burn (in hot climates) z i? .~  fzather foliicies benmth, causing time 
white patches to persist afier the &r&?smirter has fdlen off. Xik 'n:,po&i-ies~s ga in4  more credibility iw 
Xovernber, 1987, when we sightiid a LSFM'S band on the mafe's right tarsus. 

The only Arezilna bald aglcs  rditt-trtggd prior to :984 (BloSqsrerns study] were six nwtlings 
tdemererd from 13V-1979; these were ta.gg& h'ra., Mater"  ssludenls under Robefi Ohmast, ASV. 
Hildebrandt 11981) tderneterrd two nstiings in 1957, TO2 fllSFVI.S band 614W52)  frtm the Fort 
McBowell nest, md TW W S W S  band 6 2 9 W 5 4 )  from h e  RartieE b r d i n g  am. T02 drown& after 
breaking its left humems in an aggressive interaction with it,$ sibling jl-liidebrmdt 1981). TO4 sunrivd 
until 1980 when it w;is shot in Calgairy, Ailsem, Canada (Ohma? 1985). m u  more nestlings 
were radio-~ggtxt, one from the ett breding %<a (USE'WS hand 62 ), md one tiom the 
Gibecue nest (t:SFWS band 629 1). The Banlert eagiet d i d  after fittcfging and wa eaten b) a 

afian prdator (Hiidebrand ), The Cibecue eaglet disappeariid after laving the nest, but was 
banded on the lefr leg so is ruled out as a possible so\ir;e for the Pinal male, if by chance tfie eaglet 
survivd. 

In 1978, two 3dditiond yooug were telernetered, one at the BartieE nest &ISFWS band 629 
mother at the Fort McDowell tenitorq. RTSFWS band 629434a).  The 1979 'f3;trtleff eagld returned to 
Roosevelt Resemoir the next ye=> although its transmitter failed in July 1980. Ko dab are available on 
the 1979 Fort McDowelf ~ g l e t  (Sell 1982). Therefore, if the Pinal male was telerndered, he would have 
been from the 1978 Bartleff or Fort McDowelf nest. In addition, tfie ChiactiAlmo fernafe was also 
banded on her right tarsus and carried a backpack trmsmitrer, and would have been from the 1979 
f3aIett or Fort hfcDoweI1 nest. 

D4.22,3 Martali ties 
m e r e  have been four documenred juvenile bdd  a g l e  deaths at the Pind bredrfing area. Of these, three 
young d i d  in the nest, and one disappeared from the nest. One young at Pin2 died in the nest in 1981 
md waf cmnibafizd by its sibling maywood and Ohmm 1982). In 1982, the single Pin& eaglet 
disrtppmd from the nest; however, the "75" eaglet was foster& into the Pinal fiest and f l d g d  (the 
"75" arlult female disappear& a&er an aggrssive interaction wit5 a golden eagle)@aywood anif Ohmrut 
1983, Forhis 19115). 

During a n a t  chwk at the P i n J  breding area on f 3 April 1988, BiiaSjstenzs biologists notic& the eaglet, 
which had hatch& prior ro 16 Msch,  appear& to be dead and iag st the back of the nest, We c l imbd 
the pinnacle on 25 April, md found that the eaglet had beciimt: entd~agid in monofilamenr fishing line 
md had d i d  a abt,ue two weeks of' age, I%e nesbling"s feet ~ c r e  u ~ u s ~ a i f y  small, which 1& xro zhz 
zsumptiun that the monlcfila~nent had cuz off sircularir,n to efle legs set eral days betore the eaglet a~t~al-Hy 
d i d  fK.  fngsrtm, pcrs, cttnm.3. See Sectiiln C3.3 for more dctails ura monoijiameraz in Arkiina bald 
a g l e  a sk%.  

At the Pind aest site i~ 1989, the remaim ot a 4-1 day ($id eaglet %ere found in the nest while bmding 
tbi: suwiving juvenile, The young had hatch& on 23 h i x ~ h ;  t i~exfore t?e cstimatd the nestling dizd 
abut: 27-30 Mgch .  m e  remaining juvenili. fledeigd S U C C G S ~ ~ L ~ ~ T ; ,  T30ssible f ~ c t ~ r ~  zantributing l a 2  



9tailing ma,rblXty, i ~ l ~ l u d i ~ t g  monufiida~ent fisiling Bmc, neqt p ; i~s i tes .  and heat SEHE~SS zre dewiid in 
Sxtion C3, Eo adult mortalitia hare been d t~~urnca l td  ln kite Pin& b r a l i n g  xea .  

M.22,rl Mno&% Furaging Arcrts and Ftmd llabiks 
Before the EJ~tlSystems sPdrb.i, bald mgies ah the Find bcsedi~g  area were ktacbwn to forage on die  Salt 
River, from the bend u p s t r m  of the: n w  iKm 114) t i l  the ci~ffs a c t  of Cetugx Point iI;m 1021 
(f-laywor,d and Ohman 1982, Haywood and Okna 19883, LaVaiiq md LaVaBley 1983, Grubb tif d, 
1983, Browne er d. 1984, Gmbb 1984, Secnnda 1985. M i c s  1(1&5, Grub5 1986a, B e h ~  and VonGonten 
1987, Day md Bond L989j. The ~ g l a  Here repoh~d soaring ctter Rooseveir Rservnir and the w&h& 
on the xc)& shore of .the raervoir IEatr'dley and Laydie? "183, Browne ea ab, 1984, SecunJa 1985, 
Myers 1985, Behn md VonGonten 198'7, Day and Bond 1989): f io~ever ,  oniy one forage was. c>bsem& 
on the raservoir, dong the shore n w  School House Point KaVdi7ey and LaValley 1983). 

Although ABEhWrP persvnnel n o i d  the eagles flying to the resenoir, they usually lost sight uf.the birds. 
so most abservd foraging wis locat43 an tfir river. This b i a  resulted in snail home ranga and f%~raging 
tucatiom retriztt=if to a r m  visible from nest izbsrnation poinrs, Prior to the female's radio-tagging in 
Dgember 1986, it w s  generdly beiievd that the eagles rare11 used &e r sewoi r  maywood and Ohmm 
t 982, Haywmd and Ohm= 1983, Gmbb e: ai, 1983, Grubb 1984, Grtibh 1480-a). 

In wntrast to other yeas, Latra3bey and Lat'afieg (1983) repond  mostfy m m m d  prey and upland 
forags. Severat observers notic& a shift to use of the river ugstrem of Pind Creek after the beginning 
of May (Haywood and Ohmm 1983, Browne el  al. 1984, Behn md VonGonten 1987). This shift 
mincida with lower flows on the Sdt, which we noted exposing r i f i l s  below the promontory cliffs and 
pimacles in IOll 114, 

The Pin& female (AFB f ) was capturd and radio-raggd on 13 December 1985; however, her t rmmiger  
fell off on 6 May 1987 when the coEon &tad stitch in the teflon ribbon used to atlach the telemetry %nit 
iitpparentfy bri2ke (as was intend&], We r ~ a p k r d  AFOL on 13 June 1987 md replaced her trmnsmiffer. 
No signs of abrasion or wear were found from the transmitter or bands. The Pin& femde provided 
debi ld infomation on foraging and movements tfiroughout 1987 and 1958. In addition, we found it 
exceptionally easy to visuaily track the Pinal maie iThlOi), 

Much more extensive use of the raewoir w a  document& by talemetry, as wejetl zs season$ shifts 
bawwn the river and reservoir, The home range of the PinaP pair is now known to extend -from 
3h-i 89.0 on Rooseveft Rmewoir (Windy Hill) to fOn 126.0 on &e Salt River (Rdmond Fiat), rotding 
37 h, See S ~ t i o n  B4.6 for more de&ils on the foraging ew!ogy and movements nf the Piad ag!es. 

We caprured mother adult femafe (AFQ3) on Rcltoseveit Rzszrt.i>ir ora 17 December 1987, AF03 carried 
a I:SF?WS band (629a3.172) on her right tarsus, md hzd been Baailded aq a nesrling in 1981 sti the Bmiett 
br&ing za maywood and f3fimm 19831, At first BE: did not h o w  if AF03 nested wear Roctseirclt 
Wcservoir or if she ~ o u l d  I s v e  with ttie winteririg &i,p'izs in the spring. H~awevcs, the Final mdr: ~ : m n  
begm a~pulating and building a nest with AF03 ar fi 4832.5 oaa &:: Salt River, just above Rooszvelt 
R&\,iesl;oir, B&d eagls were betievd to Re nesting here,, n e x  the confluence sf Pinto Creek, in 1986, 
riirfiougfn nn nlsr was Somad an a search of the area ikn Julj 11386. The Pinto femde (AF03) perched md 
foragd wi& the Pind male, md he spent much time on &Red CHiffsF a:ross the r~ver  from her nm:, 



HE 1987, tlne Pin$ rnde md female 1.e@Ia1> foraged .i%n the r e h c n ~ i r ,  h;mever, i ~ i  IQS8 @IC Psnal 
fema!a%e% home range changd after entering inti? asl agyrssrve dadtzrcatnow vaida the Pinto female in 
F e b m q  1988, T h e  P ~ n d  femde did not venture tc) rhe rzsew~i r  $0 iorage aAer &at @inn, T h e  Pimi 
femde did xjar down to the upper raervciir o~clisinnailv, to enti~i: &c" Pind mde  to aelasrn his a,rigin,tl 
aamt arm. The Pin$ m d e  proceed4 to copulate md refurbish nest.\ ,.Hi& hKi fern&&";. The Pinto fem;iie 
qparentfy did rx,t lay eggs in 1988, and the PinA male inzuttard %iah and %rag& for the Pinrtl female 
md aglet .  AS repTt& above, the 1988 Binal eaglet d i d  prior to 13 April. 

During the 1988 b r d i n g  s a o n ,  the Pin& female lust a Ixge ponicin $tf her home range to the Pinto 
female. Fmm Ja~inuaq to Mag 1988, ahe Pind femda utili2,d tie Sdt  River f r c m  Km 109 (helow the 
diversion d m )  to Knz 126 at Recfmond Flat, On 3 January l988, she s i w e d  several km upstrem ofthe 
C h e q  Creek confluence- CKnt 1381, weli into the terrltor:, s f  the Rdctmond pair. The Pinto femie  
disrylgwd in May, dong wi& ovtfier radio-bgg& xlubadufb aad near-aduib,\, and apparentiy migratd, 
After the Pinto female depart&, the Pin& femde once again uti1ii.e.d fhe r senr t i r  during the s u m e r .  
Rowever, the Pinto female retun& afieer s u m e r  and once again discouragd the Pin&: female from using 
Wcwsevett Raervoir and much of the Sd t  River %om Mddler Point to the rmervtsir, The Pinal male's 
home range was not d t e r d  by the presence or absence of the Pirirct fernde, 

The Pind male again copulatd with both t'emdes in the 1989 breeding season, md help& the Pinto 
female build a new nest. mt;.r fentala laid eggs; however, the Pin& maie did not assist the Pinto fernrile 
wi& incubation duties. The Pinto eggs failed to hatch, as the fsmale had to leave the eggs to forage. 
The Pin& nGst hatched two young in 1989, Edging one eagler. 

Prey items dmcribed by Haywood and Qhmm (1881), Haywood and Ohmarl (19821, Haywood aad 
Ohmm (19831, LaVdIe-y and LaVdley (19831, Browne et ul. (19841, md Gmbb (1986a), are present& 
in Table W.22-2 ,  dong with prey i t e m  Qken by the eagles mind prey remains c o l l e t d  at fne nitst from 
1986-1989. See S ~ t i o n s  B4-6 md BS.1.5 for detail& anaiysis of prey species utilized by the Pind 
eagfes. 

The Pin$ adults were observd s t d i n g  a smdl rn ai from a rd-tailed hawk (I-laywood and Ohmart 
1982), md pirating American cwts from norihern harriers near Cougar. Point, carrion from comaon 
ravens, and fish from grmt bfue herom (Section B3.6). 

m.22.5 Human Impact,% 
Human disturbance is not a serious problem at the Pin$ breeding arm. Afthougt-i the Highway 288 
bridge is o d y  8.4 km below the Pind Creek conflueace, the Pinal neljts a-re in che creek cmyon, and 
p ra twtd  rfom the disturbancc3 d o w n s t r m  by Illondike Butte. Aztivitis at the bridge are mmy, 
including fishing, s w i m i n g ,  shlx3ting (often at the cliffs or river uiitl zutom;itic ~ifies), pafiying, md 
amping. Shuoting may he a priihlem, since tile eagles coenlri be an easy taget, Shctoting from the 
bridge lirm has been report& as a disturbmce hg ABEN'LVP gjesstmnel each year {LaVdley and LaValley 
1983, Brswne eh yl. 1984, f ecunda 1985, hfyers 1985, Behn 3rd '%'onGo~mtera 1987, Da j  and Bond 19891, 

"fhe most frequent disturbmie reenrdd each year involved 10% ;eve:': ~lzilitary jets. Eight planes, 
helimpters, sonic h m s ,  rafters, kay&ers have also been reporttd, dthomgh mest are ignord by 
the mgic$ (LVaifey a d  Eat'dtey 1983, B n ~ u w e  er LLd. 1984, S ~ r u n J a  1985, Myers 1955, Behn and 
VonConten 1987, Day md &>nd 19891, The most traumatic disair'nmce kc) the eagles noted resulted from 
hikers a h v e  %he nest cliff* which causd Bights md ~ocdha t ion  h j  the adults, In each instance. the 



Fish 

Carp 
Buffzit1 SP, 

C h m e l  catijsh 
FIarheud ca:fisR 
Largemouth baqs 
BlaA bass 
Bass sp. 
U nidentifiea! Cenrrarih idae 
l,cp~,rnis sp. 
Desert s t i~kcr  
Sr'inora sucker 
Rzorbazk swcker 
Black crappie 
Crappie sp. 

C;ieS?s 
Errred grebe 
Westerr, grzbe 
Grebe sp. 

Xadine Birds 
American coo: 
Great egret 

Western screech owl 

Pxqserinei 
Rd-nap& sapsucker 

Otfier Birds 
Camhej's quail 
Common (gild&) flicker 
Mourning dove 

itlammab 

Cononrail rabbi; 
Blacktail jazkabhit 
Neott.irns 
Harris9 ground squirrel 
Xurna asltelope ground 

si;z;irrel 
Ground squirrel 
Roik iquirrel 
Squirrel sp. 
Perirrnyszus sp. 
Perogalathus sp, 

pocket  mouse) 
Mouse sp. 

Sonoran mud turtle 
tJnidentifrd snake 
Unidentifid iizard 
tinidentified reptile 

hikers Rere also shaoting p n s ,  and nr: OW occasion kikers were roiling houiders clfLf ?he nzsr cliff 
i)-Iay~oo3 and Oi~rnilrt 1382. LaVallea, and LaVali=r 19831 See k' S Fish and Wildlife Servi2-e (1990) 
for details on disrijr'rar~ct. ar the Pinal brxding are4 in 1989, 

Fishermen corzgsega:? below the diiersiijn dam in iarge ~iumbers,  ca:;h~ng man) catfish. BCIlw also Btrn 

t r s m  the r e a s i i ~ i r  up the river and are h l t x k d  Ir) the diversion Jam During sprfng and summer caq? 
are ubxer\etf trjing tir j u ~ q )  i'vef- t i le  i i i ' u ~ r ~ 1 , ~ n  dan: The f~shsrmen (&en $;Her their catch wear lrhe river 
a~ad lsave th:: carzacs behind, Often nhen carp :Ire caught, tile whole 5sla 1% lek behir:J. The eagies 
subsequentl:? f ~ r s g s  en the remairis V Y ~ ~ Z T ~  fish;rmen Izave, AHihongh this ma! \eem like a benefit to the 
eagles, ni acti;dlip; car: be h t u ~ d o u s  Caehh are notorious for s l ~ a l f i i ~ i n g  the bait and hook, 2x3 mmy 
6shermi;m simply cut h e  line uhen 26s o2;aars. Ym additinn iarge catfish often break the line. and ha i e  
mnnitGlarneiat 2nd hunks ira their sliln~achi, 'The eagles Inrrsge :an the :a1 :asses, and often d21i1 er thena 
tit &fie nesL &is~o!l i "1985) observe; che R z J ~ i w n d  eag,cs dz ln  erlng large biliea2d catEh;I., ca'rca~ses ti? 

gf-ii; aa=st $% e bic,und rs:,.snhrf'ala:nent* h ~ ~ ~ k s ,  i::;es. and fishing \\e~ghfs in the Pan33 nsst eazh >ear from 
188'- 1990 Ic aiddi:aori, Bile 1988 nr\~,ii~.,g d i d  aRe; b~;n11:;;:g entazg'ee! ;TI m~gir>tila:~~cn: at the nest, 



Mux3fii;unent fishing line not odw%g kills bald eag.gla, hut m a y  ocher wildlife specia ;u well (see 
Section C3,3). 

Fishemen and hazers  o:casiitndll; flushed the agX& ffrcrr~a perches on Rewsevelt, R%\,icnia3lis, but 
disturbmce did not appedr to be a prv'ofem See Sestir~n B4 6 for dzrails on disQrbrzslce at tile Pind 
b r d i n g  t t s a  t l t k n a  1987- 1989, 

me Rrwsevelt Diversion D m  h a  been blocking the upstrtlam migration of reseninir fish% since beftjre 
Rcxtsevelt Reservoir w a  israt&. When T h d o r e  Rooseveff Darn nrudifitatioat5 are mmplete, high water 
levels would &low Esh access to the apper Salt Rifer {Risoseveit Site Maps in U.S.  Bureau of 
Rwlmation 1983). We have sampld I s g e  Bathead carfish, up ta 35 pounds, in the Horsehue Bend 
=a, JtS.Iough &e number of large fish WOUIJ iikelj indreaqe if riae current fish barrier (diversion d m ) ,  
was inundztd by high reservoir levds. Some very large carp aisil exist in the raenroir, and we 
observd up to 30 p u n d  carp snaggd by fishermen below the diversion darn. If 1xge fish are $low& 
intr3 the upper Salt River, it mat adversely impact sucker pvpuialior~s in the Pin$ and Rdifmonaf breeding 
a r m .  

M.22.6 WTildIife Znteractiom 
At Pin&, interspecific interactiom were numerous with rd-tail& hawks which nest& nearby. The mgfc?s 
&so interact& wwi& m m o a  ravens, Cuoper" hawk§, n o d e r n  harriers, great blue herons, merlins, 
peregrine fafcsns, Americm kestrels, osprey. turkey nltures, and golden eagfs waywood and Ohmart 
1982, LaValley and LaVdley 1983, Browne er al. 1984, Secunda 1985, Myers 1985, Behn and 
VonGonten 1987, Day and Eland 1989, Armstrong 1990, and BioSystem personnel 1986-1989)- 
Peregrines were obsenzd chasing &ad attacking the eagles on several occasions in 1990 ( A m t r o n g  
1 9 0 ) .  A group of ravens mobbed the nest in 1985, causing the adult at the nest "r spread its wings and 
vocalize (Secunda 1985). On one occasion, the Pind femde locked talons with a re3-tail& hawk and 
fell &rough the sky before sepaating (Myers 1985). 

fntrapwific interactions usudfy involve pursuit, escorting the eagle out of the terrirory, or aggressive 
altercations. Mmy interactions witft other bald eagles at Pind simply involved eswrting the intruder out 
s f  the xa, &though some dtercatfons were aggressive Maywood and Ohmm 1982, Browne ef al. 1984, 
Secunda 1985, Behn and Yonconten 1987). In 5985, a third adult was obsemed fighting with the 
rcsident mde. The two eagles lock4  sons and fell through the skq before separating (Secunda 1985). 
Kumerous bdd a g f e  utilize Rmsevelt Rservoir  i1-1 the winter, &though thz Pinal adults usudiy are not 
rtggressive toward these birds. 

D4.22.Wiildlife Sighting 
Rmsevelt Raervoir ahunds wi& waterfclwl inn tke winter, espedidiiiy in Cmpaign Bay md on the river 
beswwn the Highway 288 bridge md rhe raervolr. Wated?>wl sight& include Canada geese, SnnilW 

g m e ,  white-front& geese, Ross' geese, mdIsds ,  pinaiis, American wigectn, nortften shovelers, 
r d a d s ,  cmvsbacks, common go%deneya. ruddj ducks, bk;fRchcads, ring-neck4 &ducks, lesser md 
gra te r  scaup, oldsquaw, wood ducks, md green-wing&, blue-wing&, and c immttn  ted fa addition, 
Large r a h  of em& greba,  western grebes- md American coots w i ~ t e r  on the resewuir, along wit& pi&- 
bill& greba  and occ3siitnal horn& grebes. fsr Fzbmxy 1988, axe obsened a r d - n e c k 4  grebe iw 
Sdoxne Bray, md in December 1987 we sighrd Tdndra s w m  on the r e ~ e m ~ i r ,  Numerous galls were 
ohsemd on the rwemoir, including herring, ringhilltjag, and Bow3pzBt~'s p1!5, F ~ ~ T s ~ ~ T ' s  terns were dsn 



a I ; ; ; ' ~ o H B  sighe, raatd several Ck5pia1~ t e rm Rere recorkfed 9111 OR? o i ~ a ~ , ~ i o ~ ~ ,  U E :  0b~er'i~x1 23 while 
p e l i c a ~  i~ Cdlrspaign Ba) in April 

We observd adult peregrtne fdcons on the raeworr each > e x ' .  ad 3 m  6 hlaj 1987, rt juvenile peregrine 
was ,sight& an Km 4 14, ugstrmm of Final Creek, 'The juvenife flew up The river vocdking, and 6 1 1 ~  Pin& 
female pursuerd tfic F d a n  md dmve it into a pinnacle. T h e  f d a n  was s6ill perch& whm we Iehi tfie 
arm an hour fater- Amtrong (19901 &so observd peregrines up Pinal Creek, Wi& Lhe numemu5 
sighrings, it is pssibfe that peregrin= nest in the Pin$ arm. Golden m g l a  nest up Pintci Greek, up 
Sdorrre Creek, and on %Stack &$&a, As l a s t  r s t ?  pairs of Hxirris9hawIcs n s t  on. h e  ptwerline towers 
south of Ror3seveft R ~ % e m ~ l r .  Rd-%;ail& hawks and ravens also nmt on the towers, as welI as &roughout 
h e  Pinaf One redtail n&%t is locared ola Sond ike  Butte, near Pinaf Creek. Americm kestrels n w t d  
In a s a p z u  cactus n a r  Cougar Point in 1988 and 1989 We sight& several shi t r t -wd owls ~;ruund 
the reservoir in Fefsm;irq., 19138. Oefier raywrs sigtttd in the area include meriins, prairie faiwns, 
northern gnsfiawh, Cmper's hawks, sharp-shim& hawks, ospreys, nr~rtfiern harriers, zone-tail& hawks, 
ferruginous h a w h ,  and wmrncin black hawks, Irz Jmuary, 1889, we photograph& a nne-]egg& black 
hawk which v;a sting cmion n m  Cougar Point. Armsrrozg {!390i a h  sight& :s black-shouldered 
kite in the Pin& am. 

Sn(3wy egr-, w m a n  egrets, white-Fdcecl- ibis, American avuceis, blask-neck& stilts, greater and lesser 
yellowtegs, cc tmon snipe, grwn-backed herons, and water pipits were sighted along h e  river. Two 
g r a t  blue heron roc3keries are locat& dong the resemoir, one r ,ez the Salt River inflow and mo&er 
upstrmm of tfie Tonro Creek inflow. In June 1985, nulnerous bisck-crowned night herons were observd 
flyislg down Sdome Creek, and a rookery may exist upstream of A-Cross road @riswll, u~publish& 
frdd notes), Bfack-crc)wned night herom also utilized the Campaign Bay arm, and a dozen or more were 
sighted &ere on numerous occasions. Other birds of interest at Pin& include weszem and mountain 
bluebirds, verdins, vemiliion flycltrchers, h m d d  and Scolt's orioles, and loggerhead shs!kail. 

We obsemed haver ,  ringtails, bob~;~ts ,  mountain liom, mule deer, whitetail deer, and javelina dong the 
river and resewoir. Werpti 'r~ of interest include western diamondback rrrtttesn&es, black-Qild 
raaesnatres, and gila monsters. Flatfread ca@sh grow to very large sizes in the resewoir, md 
30-4  p u n d  f7a&eads axe cornonly caught off School House Point. Qn 21 March 1989, we found a 
flathead catfish weighing about 30 pounds dead along the no& shore near Griffon W s h .  We cut open 
the fish to look for possible m o d i t y  Fdctors and found an eared grebe in its belly. 

1, The Pin& mgla seem to he doing fairfy well, dt9ough shooting near 2hz nest may be a potentid 
problem. frte l u g e  amount of shnuting from &e Highway 288 bridge area may wxrant  posting 
"So Shmting" signs in the prirbirag a m  oa both sides of the bridge. 

2. As discuss& previctusly, mal~~ifilmene fishing line, hooks, aasd Irsra* are a serious problem at the 
Pin& b r d i n g  arm, The 19853 Pin& ag le t  d i d  after kec~ming entiutgld in moaoillment at the 
nest. In ddition, monofTirrmenr, books, 2~re-s~ and tjshing weights have been faun8 in the Pin$ ;lest 
each y w  from 1987-1990. Fishermeat. congregatz belosx the dlkersion d m  ctn &e river, md at 
Scfiwl House Point on the racrvclir, and trash barrels are lt,cattd in th&\,ht: x e a .  Sigm should be 
pst& on both sides af the river below thz diversion dmP. a*rd oi.8 School House Pcinr, that inkmr 
fishermen of the h z g d s  involk*& in the i~apomiBB1e displsd ukBf monafilmen~ line, Signs could 



stare "Moni~f i%a"~t~nt  Frsking line ;a11 he hma~disus to urldiiie, Birds u.ie it  to build ness, ar~d cm 
dxr tkrrm becr,mtny esrtmgld i n  the line. Hrlt?k~ isr fist] s t s ~ r n a ~ h ~  2312 also h x n ~  wiid8ife that feed 
on fish remains, Please dispose o: d1 watt 1'riont3fijmenr, iine in Bdac: r r a h  b:mels,= 

3. Although large promontory :lit% exke on Gie river, per;f:ia~g substrat? is lacking on she reservoir 
shere  a g l a  perch or% very smdi  mesquites, iolr zu t$a~ks ,  arid saguaro zacnab. Co;toaatl.oods at &a 
n o d  end of Salonle Bay, and one in Campaigs, Ba), arsrr: idling apart, Both Salorne aind Campaign 
Bays are hmvify used by eagfa~ in winter Several adulb of u h o w n  territoq also us& Sd13me 
Baj . As lin experiment, a few phone gcties wv;i cross-xtrr~s couid he ifrcfppd by heliajptzr into ihe 
shdfsw am? of Cmpaigaa and Sdome Bays to provide perching habitat. C o t t n n w d  pclfes could 
also be plant& dong &e raenpuir to provide f u t ~ r e  per& sires for wintering a g l c ~  using RooseveIt 
Rwewoir, 

4. A study should he conduct& to determine possible impacts r~qervoir fishes could have on the fish 
cornmunitis uupstrm of &e Rmseveit Diversion D m .  

5 .  A sttldg of the water quality of Pin2 Creek should be: conduct&, since s l r m  contm~inancs could 
ativersely eE=t prey populatiom in the Pin& and Pinrn brediling areas. 



Dare f)isa~vzr&: 1978 
Drainage: Salt 'Ra~rn: ' Pin& Creek QFre-flctu ing Pereitrlrid 1 

Eletatioa (MSL): 2ZIXB - 3008 A 
Count!: Gfia 
Latitude-longitude Ten Minute Block. 333-1 185 
Land Mm~lagement: U.S.  Forest Senfi:e, Ti~nto Ssriond forest, 

Tonto B a i n  Ranger District fWst of Pin& Creek, 
Globe Ranger DrsQia (tiat (of Pinal Cr$.ck> 

Distmce From Phoenix: Air - I@>,@ ken E a t  
Dis&nce To N a a t  B r d i n g  Arm L'pstrm: Red~nond -16.0 Km 

Air - 9.0 km 
Dismce Ts & e a s t  Breeding Arm Dawnstrma: Pinto - 11.2 t i n 1  

Air - 8 U km 
Distrmire Fmm Granite Rwf Dam: 112.7 Km 
Dismce To Rvosevetr Raervoir: 10.7 Mm 

Air - 7 .3  km 
Efonle Rmge: I(rrr 89.0 an Roosevelt Resebvoir to Km 126.0 on Sdt River 

[Tad = 37,O Kin,! 
Quadraxlgla: Windy Hill 7.5 Minute 

Sdt River f"& 7.5 Minute 
Mddler  Wstsh 7.5 Minute 
Dagger P& 7.5 &finate 

Status 

Cf iff 1989 Existing - Found 1978. 
Cliff 1978-1985 Existing - Found f 978. 

1987 
Pinnacle f 988 Existing - Found F e b r u q  1988. 

18 86? I t ' s 5  used pr~\~iously, possibly 1986 smon, 
1990 old eggshell fragmenrs found in nest in 1988. 



PIK:ZL BREEDING AREA (continu8~i'1 

t 978 Successiirl I + I -t- 
1979 SuccessfuI 2-1- 2 
6980 Fail& 2 4  0 
1981 Successful 24- 3 - 

Cine juvenile ssigbred near nest. 

One j3oung died io nest rind &;is 

c:in%?ibalrzitil b j  siblihmg. 
Eaglet disappear& from nest. One 
Young fko~s~ "76' brdixng area f(>ster& 
into ni?sr and t i u l g d  Eaglet j u m p 4  
dilrizg handing attempt and was returned 
t t ~  XIesL 

hlssicdra chicken bugs in nest after 
young t;2dgedcf. 
Possibly in nest 3, 016 eggshell 
fragments found in 1988. Only one 
adult sigtltd at '(my one timi: near nest I 
arid 2. Adult female banded on ieft 
tarsub and black VID band placed rtn 
right tarsus, Dec 1986. 
Adult male band& ton right tarsus. Band 
sigh:xi Nov 1987. 
Young died prior to 13 April. Eaglet 
became entangled in monofilament 
.n,hizh cut off its circulation. 
Onc young died in nest at 3-7 days of 
age. 



1)4,23 PINTO BfgEES)1STr ,mE::4 

Pinti, hre&jing area is locari.ii 102 hm rzir i b f  Pbomir. dung tlie Rei-fio~rin:: Salt River and 
R;tiareyejt Kejervoir. ?fit. arza upstrmln of Rooiexc?it Kascr.\~ajr. is ~ h l i l . d i t ~ r ~ a 1  b) $PC%p S ~ C J ~ ~ S  kid 

proinontory c i iE~.  aithiwgh mu land open\ up dounriuar as @is Sdr floua iato tile resenroii, i'irito Creek 
is 3 small. hec-fiii\~ing intermi~ent  stream nhich  enrers Ruoseveii Rcae~f i i i  from die south at Campaign 

Piitie D3e, Pinto i:otton;vood t ~ e e  Rest i.2, aa~ov;>. heiiit on top of a great blue herc~a  elit it. BIB s c o ~ l d z d l ~  brm;hes. 
June ",S <phone? by D. LBa+szoli): 



W,B,1 glrtbitnt 
The bmti; glnzmunif> in the Pinw area is ci.i the L t a c r  Sunoran Life Zone. Ilpland habitar 1s 
charactenstic itf the Sonoran Daemcrub Biorne, Arizona Upland SuMivision, with specia reprsenting 
the B&overde-C.acti-X1ixd Scrub Series md the Jojoha-Mix& S:xb Series. ' b e  raparim hahitar is a 
mixture of the Sonoran Riparian Deiidui~us Forest arid WctoJlmdi, Blorne, the Sonoran Ripa im 
Scmhfand Bir~me, md the Srjnosm Interior Strands Biume (see Se;tlon D2j. 

T h e  Srtlr River opens up into Tonto Brisin as ir passes the Sdt  River Mounuim axfd Mondike Mornnbirs 
to the sou&, The Salt $lows under the State Road 288 bridge at Km 4 12.2, over  he Rooseveft Diversion 
D m  at Km f 10,8, and irptea the Me;ldlm Poirnt arm, lush fr.i$ih i"olli)nwoi>d gro'ia. R i ~ e r  flows st: 
variable in tfie Pinto area, wi& m a n  monthly flows in the Sdt at the 288 bridge USGS gaging station 
ranging from 114-2685 cfs betwen Il'ovember 1986 and June 15384. The river meanders over shallow 
sandy flats, hound& by "R& Cliffs" to the north, md mzirshy sfidlows with cr~tt~nwooci g rova  and 
emergent vegetation to the sou&, after leaving bfddler Point. A; high raervoir levels this area is 
inundar@d, but at nnomal levels tfte Salt River er,rers Rzivsevelt Rescwoir zound Couga Pcslnt fOl ) .  

Rosseveit Rsemoir  is c r a t d  by n e > d o r e  Roasevelt Dam at Km 79.1, holding water from Tonto Creek 
ff'onto A m )  to tfte north and the Sd t  River (Salt Arm) to the east. On the Salr Arm, Pinm Creek flows 
intil the raervoir from the sou& at Cmpaign Bay (Km IOffj, a large sfidlow basin ea$t of School House 
Point. Draining tfie Sierra Ancha  to the north, Armer Gulch enters the resemoir at Kn.; 89-9, m d  
Sdome Creek Bows into Salorne Bay at Km 87.5, no& of Windy Hiif. Some cottonwood trees exist in 
Safirrne Bay and near Grapevine Point, altfrough most of the shoreline is cumposd of desert vegetation 
and wckleburs. Promontory cliEs bound the water in same xeas a d  grasses grow on the occasionally 
intrndatd flats. Badd mgle perches are largely lacking on Ifit: reservois, and mgles have h e m  o b s e n f d  
perchiag on very smdl mesquites. fow cutbanirs. and sap3I.o caclus. 

D3.23.2 Reproductive History 
The Pinto breeding area was discovered in December, 1887, altiivugh bald eagles were report& nesting 
in the area in 1985. Bent (1937) described bald eagles nesting on the Salt River Bird Reservation, which 
was inundated by Rmsevelt Resen7oir in 194; 1. m r e e  known nests have b s n  built at the Pinto breding 
a r a ,  dl locat& in jive cottonwood trees near the Pinto Creek confluence. Kest 1 was found in 1986 by 
an employe of Tonto Kationd Monument, who reported adult b&d a g l s  feeding young in &e nest. 
We swch td  Ifie rtrm in July, 1985, dthaugh the nest couId not be dis t inpishd from the many grmt 
blue hzron nests; the source stated the nest had fallen. Kest 2 was built on top of a great blue heron 
tookey irt D ~ e n b e r  1987, and us& by the mgls  in 3988 and 1089. Nest 3 w a  built between Jufy md 
December 1989, md used in 3990, k'ests 2 and 3 xire stiil in existenze. 

An intersting scenxia has been underway at least since lare t 1387 ar the Pinto breedirrg area, Tke Pinto 
femde copulats and builds n&s& wi& the Isind n:afe. However, the Pinid male also copulats and builds 
n s t s  with the Pinal female, When eggs a-e laid, the Pinal male assists in incubation duties at &fie Pin21 
nest site, but does nor heip the Pinto femde ~ncuhate. TRerzfc'i,re, the P~nto female must I a v e  the eggs 
to f e d .  Ira 1988, the Pinto female laid al least one egg that did not hatch, Since Plae Pinto femde 
defends the b r d i n g  area against &!I mgizs exzept the Pind male, this b r d i n g  sea may not be 
suczssfuf until the Pinal mde d i a ~  -if his  trio s e p z a : ~  inro two pairs in the future, the home range af 
the Pin$ a g l a  will iikely he r d u c d ,  



The Pinti2 Eemde md Piad male copulatd 2nd vtarkd tusa mcst 2 in 1988, hart a~~pxentla,  nu eggs were 
laid, The Pink  femde md Pin$ mde 2upulatt;il again in 1989, aa~J r.gg(sb Rere laid in nest 2 prior ti) 
28 Eebmary flabfa M.23-l b.  However, the Pirad and:: did not assst  in Incubatrnn duties, and the eggs 
did not hatch since %hi: Pinto femde hid to $leave the nest to forage. 

Table D4.23-1. Nssing chronoloa tsf the Biwli~ breeding area. 

Year Incubation Date Hatching Date Fldging Dare 

* India& knows &be Other dates include first obgrvatioes of iucilbatmg adulb, or wtimtions based on 35 
day incubittian pt?riod or tfie aging of nst lbgs.  

< Indiwtcs "prior to" 
> t n d i a h  "later than" 

me Pind m d e  and Pitato fentde copulatd rtnd built n a t  3 in 1930, but 2pparentty no eggs were faid, 
Tn an interesting observation, Richey 11990) repofid the Pinto f e n d e  sat on the nest oecasiondfy from 
12-15 Febmarq., then from 16- t 8 Februazg she spent most of the day on the nest. The rCemde was on 
the nest $I day exeegt for 56 minutes on 15 Februasy, 28 ninures on 17 Februarq., and 69 minutes on 
18 February. It is possible the Pinto fernaje laid egg(s) in 1990, alhough if eggs were laid, the fernale 
should have incubatd longer a m  one week. 

M.233 Mortalities 
Tfie Pinto breeding arm ha\ not experienced any known adult or juvenile mortdit is  since 1988, 
However, the site w~ reported active in 1986, hut we did not observe m y  adults in the area during 
intensive telernaq tracking of the Pin& pair during the f 987 t - i rd ing  sa5on. Qbviously, Pinto was nor 
occupieci at cle known nest tocations in 1987, or the pair (or sicgle adult) would have defend& cle sea. 
from the Pin& agles ,  The fate of nfre 1986 Pinto eagles remains a mystery, The Pinto agles may have 
nest sites up Piatu Crwk, or idand from the reservr~ir. A large: cliff nest is iozatd  dong Pinto Greek, 
belou the Highway 88 bridge, bus the n s t  appears to be to a g01Jdn rjagie eyric, 

m,23.4 X;now~t Foraging ha arld Food Hattikc 
We capturd the Pinto female rAF03~ on Rot>seveit R&sewctir on 17 Dezenabcrr 1987, m d  found she 
c m i d  a ESWS band 1629W72) on her right w s u s .  The Pinrv female had heen band& a a natllng 
in 1981 at the BmfeM b r d i n g  xea ltJay%cx>ci and Ohmm "1883). At; first we did not h o w  if AF03 
natrtcj. iw Arizijna or wczuld leave wib the winteri~g eagles iri in5e spring, However, tfre Pin& male scsm 
begm copularing arsd building a nzst wt& hFO3  at Km 102.5 on the Sdt  River, j u ~ e  ah?'i;e R c ~ ~ ~ e v e l t  



Raemolir Pixntrl fsma4e tAFB3) per2$1& and forapd with die Pi:ad mdz ,  but Ast? spent mu& ttme 
on "RtxJ. Cliffs* airctss the rrver from her nest, and In ehe Mddiz r  Poirrl areaa, We track& the Piatea 
femde ;tf fas west as Wind) Hiti, md she f ceq3en~d  Sdurne Edy ixl 1388, fn %9W, we obsen.4 her 
hunting helow the diversion dm on the Sair River, The home r a g e  of rhe Pinro femiite extends from 
Km 87 "0 on Rm>sevelt Ra%i;svi~ir iincluding Salome Bay) to Km 110.0 on the Sdf River (Diversion Da~m), 
tabling 23 Km. Om ohae itccaclion, we observ&3 dle IZintir temiidr 6:iari~g n e ; ~  BIaik M a a  (Km 117) wefl 
into &e Pinal femaie" trerriroq. S e e  S~t:tion 134.6 for more derails on the foraging ecc~10gy and 
movemeats of ine Pinttm and Pinai eagla,  

fn 2987, telemet-gr a d  visual d a b  show4 eh3k the Pinal mdfz md fernde remlx1.p. fortngd on the 
rsemoir; however, in 1988 the Pin& femde9s home range changd, The Pinti, md Pind ferndes enter4 
intis an aggraslve aftercation in FeCl ru~  1988, after which the Find femde did not venmre ;tr3 the 
rmervoir to forage. The Pind femaie did soar down to the upper raervuir occaionafly, to succasfully 
entice the Pind rnde to return his origind nest arm. Tke Pirtd msie capulatd and rekrbish ns& with 
k)a fernda, bat would not help with incuhatictn or provision d ~ e  incubating Pinto femde. in surnmay, 
&fie Piad femde Ivst a large pc~nion of her home range to rtiz Pinto female. 

The Pinto female disappeared in May. and after her depr-uture, the Pinaf female once again utilized the 
resenroir. However, the Pinto femaie return4 after s u m e r  and the females' t en i to r i s  once again 
b g m e  exclusive. The Pinai male's home range was isnot d r e r d  by the presence or absence s f  the Pinto 
female. 

Prey atilization at the Pinto breeding area is limited to observed foragm wt-iiie tracking the femde in 1988 
and 1989 @able B4.23-2). S e e  Section B4.5 for a detail& analysis of prey specia utiiizwf by the Pinto 
femde. The Pinto femde was also observed stealing a fish from a subadult bald eagle in 1990 W e n n d y  
a d  Richey 1990, Richey 1990). 

Table D4.23-2. Prey s p ~ i e s  ohsew& taken by bdd eagles or collect& from the nest at the Pinti:, 
b r d i n g  a r a ,  

FIsh 

ca;-p 
Largernou& h a s  
B a s  sp, 
Slack crappie 

Bir&s 

Waterr-owl 
Gren-wing& fed 

American 

Mammals 

Kone found 

Merpiifs 

None found 

D4,Z.S Nurnan X~npacts 
Hum= dismrhance is a problem at the Pinro breeding area. A dins road exits Roosevelt Lake Es t a t a  mcnif 
$lows veiricfe aczcqs to the Camp"gn Bay area aa:ld the Ptnro cotronwood grove, The road runs 
2W-250 m sou& of the nest 3 tree, which is visible from &at poinr, Kemzify and Richey (t89Qf, and 
Rickey 41990), rep~rted dismrbancr~ from Eshizg, camping, shcyaticg, and wood cuRing at Gmpaign 



Ba!, Pwple Bere alsc a3hsere.d cutting down live 01f;l~~nv;&2d tree:& md szmding snsgs in the Prnein 
cc-t#onwuc$ grove, wpruently for r'tnel-wad, Hikers Aso enter& tile i ~ ~ t ~ n w ~ P i i  grove. 

Fishemen wngregate below the diversion d m  in Iuge numbers, catching nlmy catgsh. C q  dsu mn 
from the rcsemoir up the river and are blctckd 17> the diversii~n d m ;  we have observed carp trying tei 

jrrmp over tffe diversaon d m  in spring, The fishermen irften tjiiet tiheir catch near the river m d  leave 
tfie carcas b&ind: when carp are caught, the whoie fish is ohzn ief: behind. The agI&q subsquently 
forage OE the remains when fishermen l a v e .  Although this may seem of henetle to the eagla,  &ere axe 
hazards. Catfish are notorious for swailouing rkte bait and hook, 3rd rrlany fibhermen s i m p l ~  cut the line 
when t h i s  ~fcciprs, fa &ifition large catfish rlfxzn break rfie line, mini% &US are svlimming arsund with 
ntatnofilment md hookti in their stomachs. The eagles thein forage on the carcass, md often deliver 
the prey to the nest, Driswll (19851 ohservd && Rdxfmc~nd eagla deliveriaag Iwge fillatxi carfish 
carcases to the nest. We found ntonofilament. hmks, lures, and fishing wr;ighLs in the n w b y  Pinsil n a t  
each y m  during 1987-1990. In addition, the 1988 final nestling d i d  after becoming entangid iin 
monofilment at the nest (see S ~ t i o m  DD3.22 and 63.3).  

Fishermen and ha te r s  occasionally f ushd  the eagles from perches on Rtxtsevelt Resemctir, but did not 
a p p w  to be a problem. S e e  Sst ion 84.6 for details on disturbance at the Pintrt and PinaJ bredifing a - a s  
during 1987-1989. 

D4.W.6 WiidIife Interactions 
At Pinto, interspecific interactions were recorded with w m o n  ra\$ens, rd-tail& hawks, nctfiem 
harriers, great blue herons, peregrine fdcons, American kstrels. osprey, turkey wlturls, and golden 
eagles (Kennedy m d  Richey 1990, Richey 1990. and BioSystem personnel 1986-1989). 

Many interactions with other bdd eagIa at, Pinto simply involvd scoa ing  the intruder out of the =a, 
&though some aitercations were aggrassive Wennedy and Richey 1990, Richey 1990, and BioSystem 
persomd 1986-1989). Numerous bald eagles utilized Roosevelt Rmemoir in the winter, glthougfi the 
Pinto fernale usudiy was not aggressive toward these birds, she did enter into dtercatiom in Sdome Bay 
and Campaign Bay, 

D4.23.7 Wildfife Sighting 
Rooseveit Raewoir abt,unds wi& waterfciwl in the winter, especiaiiy in Cmpaign Bay and on the river 
betwen &e Highway 288 bridge md the r~semoir.  Waterfoul sighted include Canada gese, snow 
pme ,  white-front& g e s e ,  Ross' geese, malIards, pintails, American wigwn, n o h e r n  shovelers, 
r d a d s ,  cmua~ba~k,  common gofrfeneya, ruddy ducks, buffleheds, ring-ne;kt;d duck,  lesser and 
greater scaup, ofdsyuaw, whx-Kf duck$, md gr~n-wing&,  htue-uingd, and cimmorm t d ,  fn ddition, 
farge rafts of eared grebe,  uistern g r & ~ ,  and Americm ccisotr; winter on the raeluoir, dong with pied- 
b i l i d  g rebs  and occrtsiond horn& grebs .  fn E-ebruay 1988, we ohsew& c f  a&-neck& grebe in 
Sdome Bay, md in Dmember 1987 we sighted tundra swans on the resen7oir. Numerous mbls were 
observd on the s&~ervhtir, including herring* ring-billed, z ~ d  Bonapme" ~ G S .  Fitrster9s terns were &so 
a c o m o n  sight, and several Capian terns were recorded. 021 orla occasion. vYe observd 83 whirs: 
peticms in Cmpaign Bay in April, 

We nsbsenrd peregrine falcons on tfie rservrsir ex ta  md gobden zagles, anst up Pinto Creek, Salome 
Grek, mif etxa Black M a a ,  At Imr Wti pain of Maris' h a ~ k s  nesr on tfie pa~werline towers soanah of 
Rm>seve%t Rbnsemc~ir Rd-tail& h a w h  md rau-.ns dsd nest on thrwers, we11 & r a ~ u g b ~ a ~ t  the 



Pin&% and Pind area Amerizm Laatrzil, ilttseellB in a h a g m u  c a c m  Bear Cokiger Poi~4t in 1988 and 1989* 
We sight& sever& s h o r t e r &  owls around &e rwznorr hn F2bmx4 1988. Other raptors sight& in the 
arm incfude meriins, prairie falcom, nortfiem gosh&% ks, CcmperSs Aa~l ks, shq - sh im& hav;ks, ospreys. 
nor;thern hmiers,  a?ne-Qil& hawk,  femginrtus hauks, md cvmmrin black hawks, fn Jmnzaq 3989 we 
phatc)grqh& a one-leggcx?- black hawk which was. aiaeinp cazrrlon nzaa Cougar Point. A m E o n g  (1990) 
J s o  sight& a bfack-shoulder& kite ira the am. 

Snow3 egress c o m u n  egrzrs, white-facd ibis, Amerizm avoceo, black-neckd stil&, grertzer arad laser  
yellowl-egs, ccintnlitn snipe, green-ba;k& Rerum, and warsr pi2ic.s Kcre sighred aafong tfie r i x r .  Two 
g r a t  blue hernl-8 t-ookeria kcare fosatd along the. rzser-.irsir, one near tile SSa River ina-lo~ p in to  
c o ~ o n w t - d  grove) and atlo&er upsrseasn of tZle Tnnro Creek inflaw, Ira June 1986, nuxlaerous bfack- 
crown& night heron5 were ohsend flying dilun Sdorne Creek, and a rookery may exist vpstreann of 
A-Cross mad ifrismlf, unpublished fieid not&). Black-crown& night h e n m  dso utifizd the Cmpaign 
Bay am, rtnd a dozen or more were sight& here  on numereus occaiom. m e r  birds of' interest at 
Pinto include western and mounrain bluebirds, verdinrs, vemilli<lm "h'lvcaichers. hooded and Swtr's e~riuies, 
md  loggerhad s h r i k ~ ,  

Alrother pair of adult bald a g l s  have bwn sighted on nurnezc)us accaions &roughout &e yeitr at 
'fhacxfore Ra3sevett Dam fSRP Darn Persomei), and likely nest in the area. The historic& Rock Creek 
n s t  site is also in tfie d m  xa. oE the Tonto Arm c i f  the reservoir. We record& a pair of adults on 
Windy Hill on severa3 occasions, as wdI  as in Sdome Bay. In Fsbmary 3988, we o"new& an adufr 
ride [which consistently perch& and foragd In Sdome Bay) capmre a fish and crrrry the prey no&, 
tawxds upper Armer Gulch. These observations and reports suggsr the existence of an unbown 
br&ing pair which utilize the western portion of the Salt Arm, md the Tonto Arm of the reservoir. 
cfhis pair may nest off the rservoir, or in the canyon below ?%%)dore Roosevelt D m .  

I .  A closure is need& at Pinto in order to protect the nest area before and during incubation. The road 
wnning south of and entering the Pinto cotlonwood grove should be closed and gat&. If people 
wntinue to enter the cortonwuod grove. a fence may need to be comtruad surrounding the area. 
Xf ttre r a i d e n s  in Roosevelt Lake EsQtes are aware of the eagle nest, they will likely abide by, and 
acsist in enforcing, the dosure. 

2, t t ' t d  caging should be prohibit& at ail times in thc Pinto cottonwood grove, ?'he u n d e r g r o h  and 
standing snags help c r a t e  a harrier &at can protect tile nest fnrm some disturbances, fa addirion, 
standing snags provide nst ing h a h i m  tbr other specie of wildlife. Signs sbting "Ic'o Wood 
Cutting" should be p s r d  around the cottonwood grave, 

3. As discuss& previously, mc~ncrfilment; fishing line, hook, and I u r a ,  are a serious problem at the 
Pinto md Pind b r d i n g  area, Fishermera congregate below rfie dilrersion dam on the river, and 
at Schml House Point on &e r&$emoir, and trash hxszls x e  %ocated iin these area. Sigazs should 
be pt~snd c?o h& s i d ~ \  of the river beiots. &e diverslola darn, and on School House Point, tihat 
infom Eshermen of the h m d s  ins701vecf in &e irresponsihie disposal of mctno6iarnent line. Sigm 
could snte "Monofilment Fishing line can be haardous tu .x?ildllfe= Birds use it trt build nests, and 
rn die from becoming en6mgii;b in h e  l im. Hwh irs Sish stiima:hs caa &so h a m  wildlife that 
feed fish remains. Plae,e daspse of di w&te ~n~~nofildrnz~lt;  ii~lta in &e trash barrels." 



4, Al&ough iasge promontory cliffs exlsi: on Biae river, pcrzhinlg sul-as;rhrz is lacking on the reservoir, 
Eagl&s have heen o b s e r ~ d  perchirag on very smdl mayuires, leu, c u t b m k ,  and saguaro caaus, 
The existing "drown& ifcutrunwd" tree in C;un?aign R d j  is decajing and Pd'alltng apart, and is the 
unt? perch in tfie bay. Ca;rronwwds at the nor& end of Sziilorne Bay are a4so fflfling apan, RctrfB 
Sdome and Cmpaign Bays are hmvilq used by ftagls In winter, ;ts wclf as the Pind a d  Pinto pair. 
Sever& daltults of u h o w n  territory dm used Sal:tme Bzg. Phone poles axild be droppl4;q t?iy 
helicopter into the shallow a r a  of Campaign and Sdomi: Bays w provide perching frahibt. 
CoEonwood poles a2utd also be plmtd dong the reservoir to provide Euture perch sires. 



Date Diswa;t\ier&. Daernber 1987. Flat Reporis 1986. [ I 3 1  1). 
Drainage: Salt River , Rctr~seveit Resemosr [Free-flowing , K~%srvu ia  ; 
Elevation (MSL): 2 180 - 2 150 ft 
County: Gila 
Lari~dit-Longitude Ten '?*linute SHrjck* 333-1 105 
Lmd Man;igenent: X1.S. Fnregt Servlde, Tcnto Nationd F~orsn, 

Tcrnttl B a i n  Ranger District 
Bismee From Phoenix: Air - 102.5 h E a t  
Disunce To Nttltrst B r d i n g  ,4rm Zipstram: EPinal - 11.2 Km 

Air - 8,0 km 
Distance Tu %west B r d i n g  A r a  Downstrzdm: Piorae % h a  39.1 Km 

Air - 35.0 h 
Dismce  From Grmite Reef Darn: 101.5 Km 
Dismze  To Thfxxaore Rtmseveft D m :  22.4 Krr-a 

Air - 18.13 km 
Home Rmge: 87.0 on Roosevelt Rcsenoir (including Sadljrne Bay) to 

Km 110.0 on Salt River (Total = 23.0 Km). 
Quadrmgis: WindyHilf 7.5 Minute 

Mecidler W a k  '7.5 Minute 
Salr River Peak 7.5 Minute 

1 C o t t u n w d  Live 1986 Nest built psior to 1986. Adults reporid 
f d i n g  young in nest. Nest and tree fell prior 
to July 1986. 

2 GoMonwd Live 2988-1989 Existing - Built on top of great blue heron 
rookery in December 1987. 

3 Cof fonwd  Live 1990 Existing - Built July-Dec 1989. 

Fled ~ & f  

91911 k c u p i d  ? "I Bdd eagfes repofid ~nzsting at 5 4 ~  
River Bird Rssewrstion (,now Rot3sevelt 
diaemoir B prior to 19 1 1, 

1986 Succssful "B s> 3 Adark\ rewrte;l feeding young in nest 'i 
b.; empiojee of Trrraro Nation& 
Xloniranent, Site check& July 1986 with 
sourx ,  Kest could not be d i s t i n p i s h d  
Rom great blue heron nests, md was 
reponed zv have kdlerm. 



I987 I~&EOW.C~ 
1988 Qccupld Pinro femdile mpularing and building 

n ~ s t  uith Pin& male, Pinto female 
h a n d 4  on right msus a,s n~3tling in 
1981 at Bartieft b r d i n g  s e a  by Robert 
Ohmm, Eaiack \'ID hand pIac4 on left 
tarsus. 

1889 Fai l4  4 1 0 0 Pinu3 femaitt copulating with Plnd male. 
Nzsi failed prior to 13 M a c h  when the 
female left eggs to forage. Pinai rnde 
did not assist in incubation. 

1990 Occupid Pinto femde copulating and building 
nest 3 with Pinal mde. Em-adult m d e  
perching with Pinto femde in F e b m q .  

TotaI 
Years 
Mean 

< = Prior to 



DJa24 PLEASASX' BREEDING AREA 

Xle PIeasatlt brcedltlg area ~c 1~1:atcd 53 km n.xt,riw~st of f%uenif*: ali~ng thr. tree-tlnwing inrermittc~e 
A p a  kria River and Pleasant Reservoir. '1-he area 117~.tri'arn O E  Tqieaan~, Resemnir is ch~acter ized  bq 
steep slopes and prtrmomorj cliffs* aihough the I:tild opens up as thc Agua Frra f l e n v h  intt) the resenoir. 
Due ro ttis high lei 21 of s~creariljn FrJvsierrz at Pleasant Reservrlir and on the river Felov, &t: nest cliff 
ejrrring &bite bass SpaRns, a closure n& crdated to pnjtact the nest are;? from dismrbance, Tfic Mariiscipa 
Count) Parks aad Rzcreahi~3n Department C io~ure ,  ena~ t td  on I8 Decanher '6385, prohibited :ti1 entrg 
~ i t h i n  on:: square mile of the nzsr from 15 December ti> $5 June. Tfic cfilsiare w&s eextenAe~3 t;, r w ~ ?  
square nulei on 25 Jdnuar: 1986, and in 198' r i x  dstes were revised tto prohibit all entry $?om 
1 Deccmh~; to 30 Jral~e in addnioxl to ctirrently prohibiting entrq into the nest area bj  land, the closure 
will be enhanxd 10 protect h e  nestcclift from boaters foliowing tfie completion of Ncw Waddell Dam 
iT, Garz, perk. zcxnrn. ) .  

1)4,24.1 Habitat 
Tfhz biotic cilrnmunit-j in the Pleasant area is i f  rhe Lower Sonorai: Life Ztrne. t'planii habitat is 
,-haractcrisai; of the Sonoran Dererrscmh Biome. Arizona Galand Subdivision, with species representing 
the Grajsotebush- Crucifixion-thorn Series. Tne riilarian habitat is a mixture i-lf the So~~orarz Riparian 

Piare D39, Pkasant nczl i % ~ t f  alorlg tlr= Agua 1 n d  R ~ a e r ,  October l ? i b i ~  ipI~oko b~ 9. D~ISLUI%I.  



Deciduo~ns Forest lind Wnodlanck EBiome, ttw Sorn~rm Miparim ScruIa8and Riome, and &a Si~noraa 
latterlor Ssrawlfs Biirrne (see Scctirts, D2 1 ,  

The Agra Pria opms up into m valXe~). ;as i r  enters Piiiasarra Reservtrir, crested "@ W~aJdell D m  at 
Km 57.0 on the r i ter  ?Irie Kew R i ~ e r  enter< rrh? ,%giia Fr13 b d n ~  tkne resc-rvoir, then the Agia  Fria 
ctjntinues to rhe Gila River %at rtf Phoenix. JAe t%pa Frza and ia;e;.u rivers are intermittent streams, 
portiom 02' them renlaining dry during par1 o f  b e  ysar. N ~ H  M-aiidcll Dan2 is currentiy undel 
constructiofi 0.8 km below Waddell D ~ I ,  and %hen cijmpleted the reservoir wilE inundate 3ae Pleasmt 
agle"s tree nest ( I )  at high satttet Ievele, md 13ise &e water level tit A i&ira 1 86 of the cliff nest (2) 
dRet7f amation l982b). 

Isolated cntttcnwoods md wiflclws exist dnrly the A p a  Fria mind near i r e  reservoir inflow, and salt cedifar 
is abundzint, Most of the reservoir shoreline is mmpi,s& of desert xegetation, afii7ough shallow hays 
(such as Humbug Bay and Coles tt'ash) contain emergent veye:aii~n. T'hzse bays antact a mrtltitude of 
waterri~wi during winter. Isromi~ntor~ cliffs bound rhe water in some areas and grasses gmw on the 
occaqionaiig inund3td flats, 

D4.24.2 Reproductive History 
The Pleasmt breeding area was discover& in 1979: houever, it was not known to be active until 1884. 
N s t  1 was found in 3979, in a live corsonwood tree along the A g ~ a  Fria River, upstrean of the  reservoir 
(Rubink, pers. c o r n . ) ,  dlfiough it has nut been used by the eagies since its discut'ery, Xo hreding 
activity was recorded at Pia5ant until f 3 3facfi  1984, when nest 2 was discovered (Reclamation 1984h). 
Nest 2 was built on an old raven or r d - t a i l 4  hawk nest (R. Mesta, pers. cornm.) and used by the eagles 
during 1984-1985 (Reclamation 1984b, Berger and Brozge 1985), and again in 1990. Bo& nesls are still 
in existence. alhough nest 1 wilf be inundated when the reserviiir fills after completion of Xew Waddell 
D m .  

The Pieasat  pair. a h1I adult female and a near-adult male, iaid eggs ir: 1984 and 1985. which failed 
tts hdch Reclmation 1983b, Berger and Droege 1985). The two known nests were unoccupied in 1986, 
although one adult was in the nest area during January and February (Berger et al. 1986). A pair of 
,?dults were observd near the nest cliffs on 25 f'u'ovember 1986 (Waichuk 19861, and a pair was perched 
near nest 2 on 2 June 1987 CX'. Gatz, pers. comm.) indicating Ihe pair may have nested ir, an unknown 
location in 1987. The two known n a t s  were unoccupied in 1988; however, four adults were sighted in 
the nest area during a carp spawn in hfafch iT. Gatz, pers. comm.). Adults Rere sighted in the area in 
1989, ai-howgh nu nest activity occurred. In 1990, a neu pair occupied the cliff nest, a near-adult male 
ica. 4 years old), m d  a female with a CSF"ttr;S band on her left tarsus ifv";. Cross, pers. cornm.), Xt is 
possibie lhi: Pteaqant eagle3 are raising young in unknowll nest lo;atiil;ls. due to their sporadic appearance 
in the area, but. in such a case. it ~ o u i d  seem iikeij, the) -~+.i.i~ulcf fbragc re-aiarly on the reservoir. The 
two h t t w n  nest sites have been unoccupied for s e w n  of the 13 4ea-s .\i.~ have known about the breding 
area, and (to our h o w t d g e )  the pair bifs n g ~ e r  bzefl suc;essf~'lii. Thai; PIerisanf. eagles have laid eggs 
during 19 -21 J m u u y  and prior tip 33 >.-2ar:h, ~l though the eggs did not hatch (Table D4.24-1). 

I>JsZJ,3 Blortalities 
The Pleamt hredtng area h is  not experien:ed any howsa juvenile mortalities, since nn young arc 
h n u n  to have harcfid. However. two aJulf, ~ ~ ~ o n a i i b i s  &en rz~orded,  A nez-adufr male and a 
full adair fcrndt occupid the territory in 1981, aleilough eag:es kad not heem doctrmentd at Plea~ant 
prior Bra thzt year, fn 1990, brtth a&&l%s H ~ T G  r tp l acd -  the mdl? b t  a $rear-adult, and the femala by aa 
eagle wi-Jx t-SFiYS bar13 OW it5 6e& t m ~ i 5 .  



PP&T D' HISTORY QF I t ' ~ ~ ~ 1 9 ' 6  PQPL:LAR~K D-245 

T&le 84.24-"; %st ing  chronology of &r; Pleaa~l t  hrwding a r a .  

Year Incubation Date Haecilibag Date 

-- 

FBdging Date 

.< 13 March 
19-2 1 1 rxnuq  

+ Xndicates h o w  date. Other dates incIude first obsenrations of iacubting adults, or stimtions on 35 
day incubation period or the aging of nestfirags, 

< Indicates "prior to" 
> Indim&$ "later h" 

D4.24.4 m o m  Peraging Arar  and Food Ilabits 
D a b  on tfie foraging ecology of the Piwant pair is limit&. since the b r d i n g  area has only been h o w n  
active in two yars .  However, obsemations indicate tfts ~ g l a  use the A e a  Fria river, from nest 1 to 
the raervoir, and the no&em portion of Bleasmtnt Rsemoir, especially Cola  Wash and Humbug Bay 
(Reclmatisn 1981b, Berger and Droegf: 1985, Berger et d. 1986). Calm Wafi  anrf Humbug Bay are 
frtrge shallow w v s ,  with emergent vege&rian. The eagles appez to forage maidy on the reservoir early 
in the g w ,  &en shift to the river heiow the nest cliffs during the white bass and carp spawns 
(Recimation 1984h, Berger and Droege 1985). The white bass spawning m s  begin ia rhe Agurt Fria 
as m l y  as 221 Februasy, hding out in early h d ~ i f i  when the c x p  hegin spawning. Carp have been 
0tasen.d spawning in t6ie river below the nest cliffs from 5-26 Mxsh iBerger and Drr>ege 1385). The 
P i a m t  a g l a  are hctwn tct utilize fCrn 63.0 on PIeasmJlt Ksen7oir to Xrn 75.0 on the Akwa Fria River, 
ttzding 12.0 h. In dd i t iun ,  the Plwant eagles have beeha ohservd perching at Bifldmcd Rock on 
numerous occasions, 

Prey uti iktion at the Plmmt bre&ia?g =@a is linmird to observd f o r a g ~  and prey remaim collect& 
&on the n a t  in 1984 m d  1985, Prey item descrittd by Reclarnatio~a b%Y84b), Gmbb (19fg4), Bsrger 
a& Druege (1985), and Gmbb Q1986;a) are provided in Table D4.24-2. 



Table D4.24-P,, Prey spxi& ,cohse~v& taken by h d d  eagles or ciii%e~l;td ki lm the nest at the Pl=miflt 
b r d i n g  arm. 

C q  
Carf"~sh sp, 
m i t e  bass 
Crqpif: sp. American coot 

Mamma& 

Slack-tail& jackrabbit 
Eagomowh sp. 

D4.24=5 Hurnaln lmpacg 
Human dismrtiance is not a serious problem ar Lie Pleasant breding arza, due to the closure, However, 
dirt bikes, ATCs, and off-road vehicl6 still proceed down the Agua Fria r iverbd at periods of low or 
no flow, gaining access to the nest area. This situation likely prevents the eagles from using nest I ,  since 
disturbance is c o m n  near the nest tree [Bergsr and Droege 1985). Other dlsturbanc6 r w r d d  include 
Iight plan=, helicopters, low level military jets, hikers, boats, fishemen, znd shuoting, Hikers. shooting, 
v d i c l a ,  and helicopters all caused the eagles to flush from the nest and perch=, &though shooting 
appmed the worst dis&rbance for the eagles Perger and Droege 1985). 

D4.24.6 M7ildlife Interactions 
At Piwant ,  interactions were numerous with red-tailed hawks, which nest on a cliff dowmtrem of the 
eagles. The eagles also interact& with c o m o n  ravens, prairie falcons, act great blue herons Perger 
and Droege 1985)' Many wintering and subadult eagles use Pleasmt Reservoir, some were ignord  by 
the Pleasant adults, atthough others were chased out of the area. 

W.2.1.7 Wildlife Sighting 
Umy birds use P lwan t  Reservoir in the winter. We have observd numerous waterfowl (specially in 
Humbug Bay md Goits Wash), including Canada geese, ndlards, pintails, American wigmn, n o ~ e r n  
shovelers, rdheads, crtnvasbach, ruddy ducks, bufilehads, ring-neck& ducks, wrxd ducks, m d  green- 
wing&, and blue-winged teal. In dditii>n, eared grebes md western greba winter on the rmefvoir, 
along wi& pid id-h i l id  nfreb~s , s a n d  American c ~ % s ,  We have also observd white pelic= on the 
resewoir. Raptors sight& iin tfie ara i~clude prairie falcons, Ccxrper's hawks, ospreys. and nortfiern 
hmiers.  C o r n o n  egrets, white-fac& ibis, common snipe, purple gdl inuls ,  and green-h;lsckwl herons 
were sighred dong the river and in Humbug Baj. A great blue hewn md black-crown& night heron 
r ~ ~ k e p  Is IocatttQ downsEem of the eagle nest ~Hiffs, 

1. The P l a m t  tsreding area ha.\ been unocuupid at the two knawn nesting locations seven of ehe 
12 y w s  since the b r d i n g  area was diszoverd in 1979, However, in some y m s  aduls a s  
8tbsel-k.A in the arm, but not nating in the t%o b o w n  nests, I z  is p3ssibie tfna~ &a: P i a s m r  mgla 
ahr nesting in an unhcbwn nmt I~~;a$l(m u h x h  could bt. fo.bilnJ b j  capturing and radio-tagging one 



2, New W;iifdell Darn is cusrenely under c ~ ~ t n n c t l o n  a,-% mi below M7ddell D m *  and when 
mmpl&&, the ri=sea.oir &ill inundate &e Pleasant eagle" tree nest (1) during high water levels, mind 
raise the water level to w ;&in f 16 fz uf the i11fr REE~ 125 (RzcB~marir?.n 1982h). hft=acuas shr~uld be 
&ken tct ensure &at the nest tree is not: f1ocxfe.d i f  eagle5 xe i n c u h t i n g  eggs ctr raising ycterng in 
nest 1 .  A similar situation occurs at tfie Horseshoe brwding area, m d  nest inuadatiol-8 h a  adversely 
eRect& producsiviry at Ht3rseshoe in the past {see Section D4 $51, 



Date D i s a v e r d ,  1979 
Drainage: Agua Frla Raver?"Z&e Pi=&t~t iFree-fl~~y,~ngfWfie~oir) 
Elevation ( M S L ] :  1fifXf - 18QO fa 
County: Marialpa [East of A~wa Fria River) 

Vavapai [Waf of Agua Fria R i t  err 
Latiwde-kongimde Ten Minute Block. 335-1 12 1 
Lmd Mandgemenf- h f ~ i c o p a  County Parks and  Re;reati~tn kSepal-ts8-senr 

Lake Plea3anr Regional Park 
Clohurer Marieopa County Parks and Rcrcation Deparerne~t Closure 

Enact& 18 Beember 1985 (1 square mile, 
Extend& 25 January 1986 12 square miles i 
Closd To All Entry 15 D ~ e m b e r  - 15 June 
Revis& 1987 - Closed To Ali Entry 1 D ~ e m b e r  - 30 June 

Distance From Phoenix: Air - 53.5 km Norg;?webt 
Distmcs To Nelirest Breding  Area Upstream: Hass~shoe 

Air - 48.5 km 
Disrance To K a r a t  Breeding Arm Dowmtream: Cliff - Air-51 .Q km 
Dismce From Gila River Confluence: 65.9 Km 
Distance To New Waddelf Dam: 12.0 Km 

Air - 7.5 h 
Home Rmge: Unlmown. Known to utilize ICrn 53.0 on Lake Pleasant (including Bdmc& Rock, Cores 
Wash, and Humbug Bay) to Km 75.0 on the A p a  Fria Rivzr (Total = 12'0 Knt). 
Quadrmgles: Governor's P& 9.5 Minute 

Kev; River 7.5 Minute 

Vtiiizttd Status 

I Coaonwood Live U h o w n  Existing - Found 1979. 
2 Cliff 1984-1985 Existing - Found 13 March 1984. 

I990 Built on old raven ctr rdtail  hawk nest. 

1979 Vnocdupid 
f 988 Unoccupid 
l98 3: Umoccupi& 
1982 t!noccupi& 
1883 trnaccupirtif 
1984 Fai l4  I + 0 0 Xzar-adult m d e  ica. 4 y w s  old,. 
f 985 Fail& I + 0 0 Near-aderir male-possibly same as male 

1984. 



1986 t;ncrc~repied One &Ails in t~e=.t area from Januaq- 
E ebnadl> . 

1987 C>c:upied 'B 'la z j  Tuo adulrs near- nest 2 on 25 XQ'L 1C386 
TWO abiclt~ perched new ties", 2 . i ~ ;  June, 
1987 Y3ossi'nl> neslud in un&g.,rwi.irB 
~i~c:3tlon" 

2988 Lnioccupred Four ijdujt~ b i g 8 ~ d  kdraring March c q  
spas n. 

1089 Occupi&f 
1990 0c:upid Xe-it p a r .  Near-aduit male (cd. 4 ?cars 

oid'i, ft:rn<ilz banded on Ief~ tarsus, 

Tutai 
Years 
:Vem 



D-250 ECOI.GGY b;iF ?;ES?'IF;T; B . 4 ~ 2  E,~:;I.F.s: I?: ,&RIZON!~ 
~ , - , ~ ~ - - . . - , . ~ "  " 

~ Y x L ?  Rc_?dnli)nd bleeding arz,2 is i i xa td  I 1' km east i f Phoenix in &e remore rxlgged terrdin a;ali.iny the 
zrw-flus iny Sail: Rr s cfr The drea iz eh;aracteriza"; h) sleep slope5 an; priirni.wtetrq cliffs. Cherr3 Creek 
is a frce-f l i ,~ing yrhsennisi atlearn %hi& drains "ic Sierra -4nchak and flour into the Salt River upstream 
;)F Ilorszihr2r: SeitJ. Zlu:: ti; dlsturbailxs cau3zd bq rafters :inif kdyakers camping m a s  the K;;eimonJ 
nests, a reiornrmendfi! ii6Xo Stop'' zdnz B A S  ena,t.xi bj  Tent:, Nariowal Forest in 1986. T116 ;losure 
prei.er.rts rii ercrsif~ f x i i rn l  Fr.aa'hlng b2cw:eh: Kraa 126.7 3:ld 123.8 ,ili>ng thz SAT R / i  cr trcam 1 December 
to 363 .funs 

D4,25,1 Nabitat 
The hioric iomrnunity In chi: KednimonJ alza is o"r'hr" i l p p ~ ~  Sonorall aniI Lower Si~nctsar> 1-ifc Zones, 
1 pfand h a b ~ r a ~  is chsrac~errstrz of th2 Sonoran Deserlscmb Siorne. Arizona Upland Subdivision, witit 
zpecles represeniing the Bafoverde-Cacti Mihkcsi Scrub Series and the Jojoba- Mixed Sxuh  Series, On 

higi-+ mehas. habrrnt 2s 13: the lnlzriiir r h a p r r a l  Siomz. Tit: sip,irlala habitat is a i~~ixxlirc 0f the 
tcinorari Riparisn Deciduttus Furest and \$ ooJldnci5 Bioine, the Sibnoran Kirifrian S;rut?la~~t? Riume, and 
the Sonoran Inferior Strands Biiimz ~se; Seiiiifc D2j. 



S&a River is a fast white-water  sum^ a? it f l w  ,a out of Lfie W'a2it.b" hjipkantralls In the R d m o n d  arm, 
&e Safr eEters Jump-Qfl Cmyctn ah Km 147, flows past hlcfiee hft-loun&i:s (ec the nirfi) ,  &en ope= up 
a: t;?e @heny C r ~ k  mnfluence 837.9). Cherry Csmk drains the Mogollon Rim md &t Sierra 
Amachaz;, Bowing into the Sd t  ~ c t m  the  no^, The r i ~ e f -  imediaie'ig enters mnedaer cmyon, which opem 
up at Horseshoe Bend 132-1351, Hcrrslshoc: Bend suppored a Ixge maquite  RQsqme a islate as 
1985: however, the land h a  nnil~ been c l a r ed  for cattie grzing,  

The S J t  River sltlws down after Horseshoe Rend as the terrain opens up md the s t r m  gradient b a f r n ~  
lower &an in $tie upper canyons. 'Ibe nver, however, is still hound& by h g t .  promontory cliffs on one 
side or kt: ~ t h e r  as iih rntf;tnders w%%t, often with flats opposite the cliffs. The Salt 2 2 0 ~ s  f ra t  Xdmrtnd 
Flat (Km 124-127), where Ctmn, Dry? md Chalk Creeks enter from the north at h 124. The  Sdt 
River closes in as it. p a s s  Rdmond Mt~unrain to the south, and Black ?*-fesa to the no&, then flows in@ 
m "S" curve h u n d d  by cliffs and latge pimaclcs at Km 113-1 14. Pinal Creek flows out of rhe Pin& 
Mountaim and enters the Sdt at Km 2 12-7, although the water is taint& by ailings horn copper mincq 
in the Globe arm. The river opens up intct Tonto Ba in  as ir passes the Salt River MounQins md 
Xlondike MounQin rct the south (in the Bind b r d i n g  zea l  and flc~ws into Rcx3seveft Resewoir, 

The free-Bowing Salt River contains variable tlows, and due to the narrow cmyon, hmvy rains 
(especidly in spring, when snow is on the mountains) can cause viitlent Boods. During hmvy rains in 
mid-March 1985, a 12-foot-wad1 of water pssed Gibecue Creek, which &inned to 4-6 fi as it pa s& 
Horseshoe Bend in the Rdmond territory. Such a volume of water sent large bulders  smahing against 
one ano&er, wi& a sound resembling p m h o t s  echoing off the cliffs for several days as the water 
remained at high levels. 

Dry Creek Bows into ChJk  Creek w s t  of Redmond Flat, then Chriik wntinues east, wi& a waterpdi 
dropping off a large cliff near the Salt River mnfluence. B0ti.I are intermittent strearns. Goon Grwk $so 
Bows i n b  the Sdt ffom the w a t ,  dthough it is a peremid s s t r m  which wnta ind  many pcafs 2-4 ft 
in dep& in June 3985. The c r e h  suppczrt isolated coaonwmds as they flow to the Sdt ,  wi& smafl 
groves af large m t t o n w d s  and sycamores at their confluences. Cherry Creek is a perennial s t r w  with 
isolatd large cottonwotds and sycmores dong the bitllks, and mesquite Oosques in some areas. Portions 
of the creek are open, while orf7ers are bunded by promontory cliffs, Water levels in Cherry Creek 
ranged from 2-6 ft in dep& at the end of May 3985, wit;? a vziety of pools, mns, and rimes over rock. 
sand, and gravel substrates @riscoll 1985). 

D4.253 Reproductive %story 
The Redmond b r d i n g  iua was discover& in 1974, md the eagles have laid eggs in 15 of the f 7 years 
of known occupancy. The Rdmoad a g l a  are mc,n,o the ia',es,ft nesters of all the Arizona hdd  eagle 
b r d i n g  =a%. However, they artre not duays the last pair to lay eggs in my given year (see 
Swtion C2.1). She Redmclnd agies have laid eggs from 31 3ant;xy tii 17 M a r ~ h ,  hatching young fium 
5 M a c h  to 20 Aprif, m d  Edging agfm from 12-18 M a )  to 19 June flabie B4.25-If. In 3978, tfie 
RexIrnond pair faid eggs f l 7  Mrirch), hatch& eaglets (20 April), a;nd tledj'gd young (19 Juae)MildeRr;md"i 
198t), %he fatest d a t s  on reclrtrd, excluding a 6 July fledge date at Lone Pine. Iaterstingly, eves tfiougb 
19 funs is the second latest f ldging date, h a t  eagier Izft the n2s: 3t 60 days r>f age i ody  8,s wwks), the 
6=arli&3r E d g i n g  age on record; however, this eagirt died 1-2 da>s after t ldging {Grubh 1986a), Zzn the 
s m e  yea-, a Fofi 3lrDuwell caglet fldged at GCt i98y";Of age and sum-vived {Xildebrandt 198 1 ), 



Table D4.25-1. Kat ing chronology ot the RdcimoniI hreding ax%. 

Y m  Incubation Date Hatching Date FIdging Date 

- 
97 March 
6 M a c h  
- 

3 F e b m q  
6 Februaq 
f Q  F e b m q  

4 March 
9, 12 February* 

16 F&mxy 
< 13 F e b m q  

13 F e b n r q  
31 Jmuary 

20 February 
2 f February 

- 
< 23 April 

- 
20 $*pril 
10 April 
- 

I0 >,$ifarch. 
I3 Mxch  
15 M a c h  

8, I I  April* 
18, 19 Machr  

23 Mxirch* 
- 

18 March 
5 March 
27 March 

28-29 Mach* 

- 
28 May, 5 dune 

2 June 
6 ,  9 June 
- 

5-8 fune* 
3 7 fune 
- 

> 6 May** 
12-18 May* 

6 June* 

* f i d i a h  h o w  date. Other rlate,~ include first obsemations af incubrtting du l t s ,  or estilnations on 35 
day ineubrrtion pnod or &e aging of nestffrtgs. 

*f fndiop- d clutch &tP. 
< Xndicalefi "prior to" 
> fidi~ates "later than" 

The Rfdmond m g l ~  have buitt six b o w n  nests, four cIiE nests (1, 2, 3, 6 )  and two pinnacle Rests (4, 5)  
on the Salt River sunounding Rdnrorad Flat, in addition, a possible historic& nest may havie been built 
on tfie cfiffis nrr&e;lst of Redrnond Flat (Forbis, pers. c o r n . ) ,  dthough no nest was found at the site in 
1985. % s t  1 was found in 1974 (Rubink and Podhmy 1976) and is now merety a remant .  The mgla 
have not us& nkqz 1 since its dismvery, ti3&ough the birds perch ;it ti-rc slte fieqnttenrfy, & s t  2 was found 
h 31976 near ftre Ctwn Creek mnfluence @ubi&, pers. a>mm,), but had Fdlen prior to 1985, and w a  
nor b o w n  to be US& by tfre a g l s ,  Hest 3 found tn I988 upst rsm of the Redmond pimacia ,  ,and 
has not been used by the mgis  since its disci>very, 

bZmt 4 wzs found in July 1986, while rarieving prey remains from a ledge on the north face of the ~ e s t  
5 pimacie, Kkst 5 i~ locat& on top of a free semding pinnacle, aaad due ao the curvtahare of &e pinna~le, 
nest 4 is locat4 n w t p  below aaat 5. h ' s h  4 is surround& by rock, cradled hetwwn a small pimacle 
& the ni~fth hct: of the large nest 5 pimacle. Nc5t 4 is diEkul"bto see from the air car grournd, md 



while sitting asn &c nc-%t, h e  eagle h& a I!mrrd 6 : k w  upstrctm, soxi@: d more expmsivp: vie% Bi~wmtrmzn 
EO Rcid~nond. Flat. The nwt 5 plnndcIe b&,\isa-lli, f o r m  r9 rol1i over ales: 4, precluding m y  azri& 5 few, 
In addftirtn, it a p p a r s  nest 4 would he shad& .i~m;js:, nf no$ id!, or the day,  rrze~sing Jib-ecr sun exdg in 
&e first, f e ~  hours of dajllght, 

We atlfei~txl old eggsheil Oagmenrs t i . e b n n  nsst I in 1386, landizating rfie eagies had used the nest prior 
ttt &at y e a .  Tfie Rdmond pair h a  been acmmrrre3 for in dl tears exceps 1974 and hefore, so unless 
&e wglc\ double-clutch& during 1975-1986, the f fagmen~ v;ouid have been from 15$74 ar prior. AH 
eggshdi fragxnents m d  prey remains were remctvd from nest 4 ir, 19%. We rappelid to nest 4 again 
adier tke 1987 h r d i n g  s w o n  to obain n s t  mauremeraes. When we rached the nest, we found 
egstiell +agmen& on top of the nest. The eggshells w r e  from 1987, since &fie? still r-inixl their bluish 
tim and ail eggshell fragments and prey remains had been removd from deep in nest 4 in 1986, 
However, in 1987 the dul ts  laid at iwt two eggs aid raiscd two young in nest 5. %erefore, the 
Rdmond mglc5 must have double-clutch4 iha 2987, laying at Iea\til o m  egg in nest 4, then subsquentiy 
laying eggs and raising young in nest 5. The fragmenh vriiere sent r i b  Lloyd KiR, Weqrern Foundation 
of Veftebrate Zmlogy, and confim& as bald eagle eggshells, %is reprLsena the first document& 
incidence of double-clutching in Arizona bald eagles. 

Kest 5 ,  locard on top of a free standing pinnacle east of Rdmond Flat, was found in 1974 @ahink and 
Podbomy 1975). Kest 5 h i s  been us& by the eagles during 1975 -1976 @ubink and Podborny 1976, 
R u b i k ,  pers. corn . ) ,  1878-1987 (Ifildebrmdr 1981, Otirnm and Sell 1980, Haywood md Qhmart 
1983, Gmbb 1985a, this report), and 1988-1990, appexing to be the most preferred nest in the territory. 
Nest 6 was built and used by the Redmond pair in 1988, on a cliff east of Rdmond Flat. Nests 1, 3, 
4, 5 ,  and 6 are still in existence. 

Prey remains a d  nest sticks cornonly ?dl from nest 5 to Id-dges on the nortft and a c t  face of the 
pinnacle. Tfiese sticks have been repofid as nests in the past Wildebrandt 1981, Ohmart and Sell 1980, 
H a y w d  and Ohmart 1980, Haywood md Ohmart 1983); however, we exmined &em in 1986 and 
found tfiey are only piles of faIIen s t i c b  from nest 5, with no form or arrangement. 

%%en the Rdmond nest wa? found in 1974 the adu l s  were in &e area, but it was unf;nown if eggs were 
laid (Rubink ruxd P o d k r n y  1975). 1% itis possible the eagles laid eggs h a t  year in nest 4 which is not 
visible &om the air or ground. In 1975, one eaglet hatched, but d i d  in the nest Rubink and Podbczmy 
1976). Productivity data in 1976 vary between sources. Ohmm and Seli 13980) and Naywaod and 
Ohrnrtrt (1983) staxe &at one young fldgdil; however, Forbis (1985), Forbis (1985), Forbis (per§. 
wmm.3 and Rubink hers. c o r n . )  all indizatd thai IWU young fledged. In 1977, h e  site was occupid 
by a new pair, a subadult mde  md near-adu;t feniale, and apparer:t!y no eggs were laid mildebrmdt 
1981), 

Similarly, pritdractivity data for 1978 va-5 between s~furca .  Ohmart muad Sell (1 980) md Mayrsoocf and 
antart  (1 983) state that h& young d i d  when the> fell from the nest, resulting in n a t  failure; however, 
FIild&randt i198fj, Farbis (1985), Forbis (f9861, Forbis pers. wmm.) and Gmbb (1986a) di indicatd 
&at one young f l d g d  to a ledge below &e nest. but died 9-2 daqs later. Two ~ g f e t s  hatch4 in 1979, 
but one fell from rhe nest, md the eggs did rtvt hatch in 11280 (Ok;mm and Sell 1980, Haywood md 
Ohmm 1983). Two ?.dung E d g d  each yeas d~r i r ig  1981-2983 (Haywood md Ohmm 1983, Gmbb 
el d. 19833, Two agleats hatch& ifin 2984, b ~ e  died in the nest OVeber 1984, Kufilsdorf md Boyce 
1984'1. Two young f 3 d g d  in 1985 ~sisc'oli  l985j, md 6711:: Edged iisn 1986 PTE~CQB PB al, 19861, 



As discuss& a h h ~ e ,  at Bast ctne egg !lad in nest 4 in 1987 %hack did not hatch. The &uf& Bkaeka laid 
a swjrnd clutch of eggs in nest 5 ,  fldging two young. Two eagle& hharchd In 1988, but one died in the 
nest, m d  bxh youxlg died in the n a t  in 1489. One nestling hanchd add bl&g& ia 1990 

The Rdmond nest site is intercqting fcsr ABESM'P persumel, since observations can be made from a 
mounQin to dlt: sou&, providing an unctbstruct& view inlo the nest. IC f 385, Drisa~l l  (1985) a,malIy 
w i t n a s d  the eggs being laid and &so obsemd hatching, The first egg was laid at 1502 hrlurs on 
9 F e b m q ,  Tne female exhibit& normai behavior &rough the morning, sad rt;tum& w the nest at 
1254 hours, She %sum4 a sitting p s & r e  and remain& in that position until 141 1 Routs, when she 
s m d  up. f i r :  md,: r a m &  tn the n s t  at 1437 hours, md both birds r w r m g d  nest materid until 
1441 hours. At tSW hours the femde crouch& over and field her wings down to her side, but remained 
smding a h v e  the nest, At 1501 hours she faid &e first egg. and begm incubating at 1503 hours. Tho7 
second egg w a  laid at night, b a w e n  lSOO hours on 12 Fi:bruary and 07W hnurs on 13 February 
(Ilriscoli 4 985). 

The first obserjation of pipping occurr& xfat 1152 hours on 18 Starch. The femde rose from an 
incubation p s w r e ,  exposing a small egg chip laying in the nest. Exmination of &t: eggs reveal& a hole 
in the end of one egg and a longirudinal crack on the top. The female ruse again at 1212 hours, m d  the 
hole had been pipit open sfightly lager, but she rsumed incubation. The femafe assum& a brooding 
posture at 1242, partidly exposing the pipit open egg, The femafe remain& at the nest untii 1529 hours, 
when the mde returned to the nest. At this time, the mgfet had worked itself half-way out of the 
eggshell. The m d e  began b r d i n g  at 1532 hours, sitting higher on the eggs &an &e female had been. 
The mde  rose up from the eggs at 1647 hours. and at 1548 hours he pulled the remainder of the shell 
ofY the eaglet. The male then took the shell to the east rim of the nest, crumbled it, md scartered the 
fragments. The male pushed the other egg into the nest cup, while the eaglet st& ar his breast. The 
sg le r  lI&& its head to the mafe's throat, then laid down on the nest. At 1539 hours, the ma3e began 
b r d i n g  again @riscoll 1985). 

The first observation of pipping in the s m n d  egg occurrd at 1603 hours on f 9 March, when a hole had 
b e n  pipping in one end of the egg. The hole had been pipping open slightly larger at 1754 hours. The 
egg had not hatched by 1801 hours on 19 March. At 0700 hours on 20 March, eggshell fragments were 
observd in the n a t ,  idicating possible hatching of the sect3nd egg. The femde rose from a brooding 
wsntre at 0802 hours, revealing the s m n d  eaglet in the nest @riscoll 1985). 

Assuming &at the first egg faid hatched first, incubation time for the first egg. .from 1501 hours on 
9 Februarj to 1658 hours on f 8 March, totaled 37 days, 1 hour, and 47 minutm, fncuhation time for 
the s a n d  egg, from between l8OO hours on 12 Eebmary and 0700 hours on 13 Februxy, to between 
t8W hours on 19 Mach  and 0700 hours on 20 hiarch, tr,&f& 35 days Driscoll 19S5), 

1)4,253 R%~staliCies 
The R d r n c t d  b r d i n g  has expzrlencd ten juvenile r n o ~ d i s i s  sin:e 1975, m&lng it uBae of the 
higficst natJing nwmliry sites in A r h n a ,  second odq  $0 t i e  Cikecue b r d i n g  which has had 
13 r m r d e d  dabs. M' the ten dmrfis at R&m;rnd, six young d i d  iin rhe nest, two fell from the nml, 
& two died pst-ffdging.  

In 1975, the single mylet died in the neqr: af gnhhibpnown czlises i%~bikal: a d  Podbii~ay 1976) Okaanm and 
Sell 61980) and Havuotd and QhmM f1983) 5 ~ e e :  &at bcfh j i ~ u ~ a g  died when &ley feII from the nest, 



%suiting in nitst failure; h3wevi"r, Hildebrmdt (198lg, Forbis 449851, Forhis (1986,, Forbis @ers 
cstmm,) Gmbb (X986a) &I indicald tfibtr one >t)ung f l d g d  a) a, ledge below the nest, bur died 
1-2 days later. This egie t  .;*.as 60 days (8.5 weeks1 old. fn 1979, one of the mgieb fell &om the nest 
again iHild&randr 198Tj, In wiu bought &at &.ie 1978 md 1979 ya,ung fid fallen while swking shade, 
due to ha i t  sums mildebrand: 198'1, Ohmart mi3 SeBB 1980, Haywooif md O h m a  f9Sl1, 

In 1984, a photographer w a  station& in a blind south of the nest p i m a c i s ,  with cmera boxes rrm the 
n e t ,  The -eras were mntroflad kitm the biind. The R d m o n d  eagles faid eggs on 4 M a c h  in 1984, 
ancl two mglet,~ hatch& on 8 and f !, April, bur one died irn rhe nest on 18 April and the other on 
12-16 &lay, ft was &ought that the photographer" blind and activitia causerl the agle5 to jay late and 
wntributd to the n s t  failure (Grubb 1984, Fsrbis 1985, Forbis 1986, Gmbb t 98681.): however, a severe 
infaration of M e x i m  chicken bugs was found in rhe nest an 15 May (Grubb 1984, Gmbb 198&a, Eab-ie, 
pers. comm.), 

Carnera 'toox= h d  been cantouflaged and piaced 60 QO from the nest prior tct I f  Jmuary 1983, S C ~  &is 
likely would nor disturb the birds, $though the blind and photographers activitia z;m have caused the 
agIes to lay fate (4 March), However, the Rebmond eagles laid eggs on 6 M z c h  in 1979, and 17 March 
in 5918. In addition, the Cibecue eagles laid eggs on 5 M a c h  in f 980, and the t o n e  Pine pair faid eggs 
on 8 March in 1988. We have document& Mexican chicken hugs zs a contributing factor in nestling 
m o d i t i a  at Redmond mb ot;rter breeding areas during 1987-1989, md this Iikely cantribut@rl to tfie 
mortaiiry of the Rdmond juveniIes in 1985. See Section C3.4 .for deails on Mexicm chicken bugs in 
A r h n a  bald agle  nests. 

Tfre Redrnond eagles rrtised two ycrung in a new n s t  (6)  on a wat-facing cIiE on the w t  side of 
Redmond Ffat in 1988. We climbed the n a t  to band the 10-wak-old eagle& on 12 May. Both young 
were perched on the n o ~ e m  most end of &e nest Iedtdge, approximately 2 m away from rhe nest, as we 
approach& the cliff. The west-facing cliff was hot to the touch and the sun's heat was noticeably burning 
the climbers drt3;tdy ed skin, U p n  entering the nest, Mexican chicken bugs dashed up the cfimbers 
legs, n e  bugs were noted crossing the bare rock ledge to access the perched eagles. By 19 May, borh 
young had d i d ,  one in the nest and one after f ldging to the d u s  slope 50 m west of tfie nest. Nest 
parsites and h a t  stress likely mntributd trt the dealh of h& 1988 nestlings. f imilarfy, two eagles died 
at the Redmond br&ing area on 5-7 April f 989, at f .5 weeks of age, during a pericd of unusually high 
temperaarm. A low demity of Mexicm chicken bugs was found in the nest when climb& an 13 April. 
Tfie a b v e  averqe  h a t  and the n a t  parasits likely contributd M rhe deatfi of b& 1989 juveniles. See 
S ~ t i o n  C3 for deails on n s t  pparaits a d  'near stress at Arizona hafd eagle b r d l n g  u e a .  

The Redrnond b r d i n g  area has experieracd Etmr h o w n  adult mnrtaiirim since 1974, BorPl adults were 
repfaced in 1977, the m&e by a subadult ica. 3 years old) ruld fne f e ~ ~ a i e  by a near-aduit tea, 4 yeBs old) 
WIfdrJbrianctt and Ohman 3977, Hifdebrmdt 1981), Tire maie had debrelop& near-aduft plumage by 197 8, 
dtfiough the female had been replaced by mother near-adult miidcbrmdt 19811. The skuff of xi adult 
W~FS found below the pinnacle a a t  in 1948, &ought to be from one of tfie 1976 or 1977 adults 
(i3ildebrartdt 1981)- The nlde was replac4 by a nw-adult  (c-a, 4-5 ymrs old) ia 1988. 

Tkere is a amccuning prtjblen of nest infestation wi& Mexicm chicken bugs 
at ehe Rdntond breding =ail. The p a s i t e  has been found in nest 5 in 1984, I987, m d  1984, m d  ira 
ne3t 6 iaz 1988, and has probably cms& or rontributd 80 the mt~rtdtiity of six mglt:~ at Rdmonif ,  



The Mexicm chicken hug is a bicxdsuzking s ropaaa i t e  of the Cin~iclifae f.m~lj, s imi lx  &n a bed bug, 
The bugs live in the n e t  fining, emerge to feed on the young, then drop back anto the n a r  material 
gli'singer 1%). 7211s p a s i r e  was first found at the Rdcimr~nd bredin8 area in 1981 (nest 53 {Gmbb 
ti)S3), and likely caused or cuntributd etr the dm& of both eaglets that pear. 

We obssrvd chidken bugs in low density at the Rdmitnd bret?jir:g area iin 1987 &hen two young 
fnast 5). Ira 9388, the parasire ocsurrd in high densit) in a new nest if;), 1.5 krr1 no& of the pinnacEe 
nest (5).  When approached for banding, mgle~q were perch& ifon a ledge away from the nest, and 
we rroted the bugs crossing the rock to reach the young a g l ~ 3 .  We saw no eaglac in the Best  from a 
helia3pter on 19 May, A subsquent s m c h  of the area rev&& ctne ytjung d a d  in the nest and the other 
d d  50 an w s t  of the Eat .  We enter& the n w  in July, two mon&s later, md naticcxl onfy a few of 
the p a r ~ i t a ~  In 1989, a low densiq of chicken bugs \sa found in nest 5, where two a g l &  hiid d i d  
at 1.5 week? @of age, 

Heat stress has been debat& as a possible mcrnaiiry fxtcjr at &the Rdxlmand b r d i n g  
since intensive r a m c h  on Arizona bald eagles begm inin 1977 (Hiideisrmdt 1981, Ohmm and Sell 1980, 
H a y w d  md Ohntafi 1982, Haywatd and Ohm& 1983, Smhb er a/. 1983, Gmbh 1884, Grubb 1986aj, 
Since 1978, heat s t ras  may have contributed to the dea&s of nine eaglets at Rdmond. 

Two eaglets d i d  ;it Rdmctnd in 1978, orre in the nest, md one 1-2 days after Recfging. Two agiets 
hatch4 in 1979, but one fell from the nest. It was &ought that the 1978 md 1979 young had fallen 
while s ~ k i n g  shade, due to heat stress (I-fildebrmdt 1981, Ohmm and Se11 1980, Haywovd md Ohmart 
1981). A shade stmchtre was erected at the Rdmond nest in the first week of May 1979. The 
remaining eaglet used the shade extensively, Iaving it oniy to f e d  (Ohmart and Sell 2980). The 
stmcture wa;~ still in place in 1981, when two young f f d g d  maywood and Ohmart 1 9821, but fell afier 
the f 981 season (Grubb 1986a). 

A new shade stmcture was e r s t &  on 23 April 1982. m e  two eagles used the s h d e  extensively, leaving 
it only to feed md exercise, until 6 May. After 6 May, only one eaglet could fit in the shade of the 
s t rumre at a time, and after 13 May b t h  young were t m  big to use the shade (Firchow 1982). The two 
1982 nestlings Bedgd succmsklly maywood and Qhmm 19831, md the shade structure fell after the 
1982 season (Gmbb. pers. c o r n . ,  Gmbb 198Sa). Two young again fldged in 1983, without the benefit 
of mificid shade (Grubb 19863). The two =glees at Redmond died in 1984, bat their rnomlities were 
a month qm, and likely due to nest pruaites or other fzctoss, dhough h a t  stress may have 
eomp>und& these problem (see swtion on bfexican Chicken Bug above). An artit:cid shade stmcture 
w a  ,cmtmct& of s t ick  prior ta the 1985 breding seaon. dhough h e  adults bismantfd the structure 
while rehrbishlng dne nest (Gnrhb f98Sai. 7%e twit I985 eagle& fledged without the benetlt of aeificiai 
shade fDriscnit 1985), Three young also f l rdgd f~mxl, 3986- 1987 witi~out artiiicial shade. 

fn 1988, the rwo Rdmorad juvenila died fkrm 12-19 hifay, when temperamre r m c h d  109°F in 
Phoenix. The 1988 nest was on a wat-facing cliff in a position directly expttsd ro Intense solar heat. 
During bmding, the climber not& the nest cliff was unustrafip hot, However, the Rdmiand a g l a  were 
&so e x p s d  to f.;iexicm chicken bugs, which would have exacerbat& the condition of heat s t r e &  or 
wulb have beera the sofe cause of death. In 1989, the two eaglets died on 5-7 April, at 1.5 ~ e e h  of age, 
when temperature r m c h d  104°F in Phoenix, It appeas that the urriicaonably intense heat matribute;% 
to the haatlings demise, &though a low density of iifisxizm chicken bugs was also found in she nest, 



Gmbb (1986d) feud that Rwimond (nat  5 )  receivd yend amounb of sun (full) mirad shade (fulH md 
pmiall thrr3ugb the nsting s a o n ,  with other hr&i~lg Horse Meba (nest 2) and Blue Point (nest 1) 
el-aduring m r e  full sun, yet succasfully fltdging young. Driscoll (19851 pnlvidd dmiid information 
on stjIar exFsure  ;tt Rdmond in 1985, when two young fliidgiaxf successfualy. On days when the nest 
was ajntinudlj wittchd ifrom dawn to dztsk (4 of every I O  days) in 1985, fu l l  sun a c c u n d  on the nest 
45.4 percent of tfne time, %bile pmid shde  somprisd 7.4  percent, and full shade 47.2 percent, ,"*'st 
5 enter& full sun ;it 0945 hours from 9-13 Fehfuar:, . &en graduaiig exirf ies throughout rhe seacon, until 
the nest enter& fuff sun ;is 0723 hours front 1-5 June, just prior to Bdifging, Fuji shade feff on the nest 
at qapproximatety ltjr30 hours warsistently &rough the s a o n  (Driscoll 19851. It is important to note that 
;Ifhr')ugh the n s t  w a  in full sun on93 hdf of the time over the S ~ O D ,  tihis period atverMX the hogst  
portion of the day, from 0723-1W hours in f une. 

B e  Rtxfmond d u l t s  gruvidd shade to the eagim during periods of 5alk sun, until the young could seek 
shade on heir own. T h e  angle of the sun on the p imadls  above fmd west of) the n a t ,  ;ks weil as base  
on the .wu& rim, c r m t d  s h d e  aound the south and west porrions of tfie nest during pm ct f  &e baj. 
In late May a d  func, an outcrop below the nest, on the sou& f z e  of tihe pinnacle, providd shade eas1y 
in the afternoon. The eagles would climb down to this area a r~d  perch, rerurning to the nest when the 
adults delivered grey. The eagle& utilizd the available naturstf shade, bur also chose to perch in the sun 
when partid or h;t111 shade occuncxf on the nest fDriscoli 1985). Hiidebrandt (1981) &so ni>r& the 
Rdxlmond ei3glels perch& in &Lllf sun when shade was availabIe on pan  of the nest. 

Afrer the adult shading the eaigtets w~ reiievd by its mate, the eagle would often fly down to a sandbu 
west of the nest to d r i d  and ba&e. On two occasions the male d u k e d  his entire M y ,  including Read, 
under the water, &en m a &  his fa&ers and repeated the process for up to 10 minutes. The eagle& 2x3 
d r d  from the river after fldging @riscofl 1985). 

A number of factors ectntribute to patentid high temperabres in Arizona h d d  eagle a=&. Depending 
on the degrw of shading, na t s  c m  be exposed to direct and reflected solar radiation. The high 
mnductivity of the rock substrate and surroundings of mmy nests may contribute to high temperalures 
ei&er dire~tly through conduction or indirgtly through re-radiation of so fz  energy. Duriag 1989-1990, 
BioSystem r m r d e d  four temperatures at cliff n&st,$: (1 j arnbienc ((2) on the nest surface; (32 in the nest 
interior (10-32 cm below nest surface); md,  (4) on a neartty surface (out of tfie nest) expos& to direct 
sunlight, af&ougR low nest success Iirnitwi sarnple size to seven nests. Temperamres (Celsius) on the n a t  
surface averaged 8.4" frmge 1-16.5) a h v e  ambient (n = 7), while those in the aest interior averaged 
3-1" (range +2 to -10') below mbient (n = 51, and temperattrrs on exwsed rock averaged 4.9" (range 
1-9.5) a h v e  mbient  (rr = 7 ) -  fn all s a p l a  h e  of highs[  heat wac the n a t  surf'ace, excluding 
Rfxlmond, where expus& cliff sudace w a  9" hotter thm mbicnt, md 7" hotter &m thefie nest sudace 
(nest 5)- 

Even the best p ro ta%d aaestf rrre slahjst to the high mbient tzmperaQres netted in sweat nat ing s m o ~ s  
(122°F at Phoenix in June 1990). It sem raqonable &at wi&aut adults in aEendance, &e eggs or 
nesdings wwld sqiytidly be h a t &  kc8 well a h v e  mbient temperrtturcs* A number of proteins denature 
at qproxisrately 106-108"F, mb cm Jamme permanently inazti~e even if only slightly denamrd 
@r, L. 3. C d c i w ,  pers, co rn . ) ,  



E39,25,4 Rnum Foraging A r a f  and Ft~)d I-%abifs 
Bdb eag la  the RFxixnod b r d i n g  ;rra have been h o w  to torage on the Salt River, from the a?:, 
side of Rcximnd Elas fKrn 1243 to the bend in the river below the nest [Km 128) mildebranlfr 1981, 
Firchow 1982, H r t y w d  and 0hnral.a 1883, Cmbb et d. 1983, Xuhlbd~r f  md b y c e  1984, Gmbb B84, 
Drism.311 1985, Gmhb 198Qa, Pr~scott 1986, &me and XYpti7.n 19981, In ddition, Driscc~lT (19851 
r e p t a d  p~ssihle fr~ritging a6 Rtxfmond WetB Wa.s,ih {KRI 1231, md hf. Crctss @ers. connna.) o b s e w d  t l e  
agles  f d i n g  on cmion at Horsafioe Bend il;m 133) 

The a g f a  were r e p t a d  mairing fiighs up a cangon north of Rdmond Flat on nunlerous occasions 
Firchow 1982, Drisa l l  14851, ofien r~sslting in fe11,~g soaring over tAt: Cherry Creek arm (DriscetlH 
1985). This canyon l a d s  dirwtly to h 3 on Cherrj f reek (near Dagger Ranch), so the a g l s  likely 
use the c r e k  more exremively thm has been document&. DriscoX1 (1985) obsepied numerous carp in 
schmfs of up to 30 fish (up tit 2.5 ft in !en@) in the c r ~ k  in iate May 1985, when spawning ma] have 

occurring. DriscoII (1985) dso r e p n d  skeletal remaim of Eahead md ckimef catfish up to 2 f t  

in fen& along sandbas in the creek. A sighting of the Rdmond male, and two subadult a g l a ,  at the 
Cherq Crwk mind Sdt River ccjnfluence (un 27 April) by f)ris:oil (1985) lends credibidity to riais 
fijpthesis. In addition, adult bald eagls  have been sight& fc~raging ;ir, the Cberq Greek confluence 
during sucker spau7nc in Aprif 1985 and 1986 iM. Cross, pers, cornm.), 

T%e Rdxfmond eagles also made Bights up Coon and Chalk Creeks (Firchow 1982, Kuhlsdorf md Boyce 
1984, Driswll 1985) and sorued over a vast area. DriscoIf (1985) observed the estgIes soaring as far 
u p s t r m  a the Km 148 area on the Sd t  River, md downstrerun to the Km 120 area. To the nortfiwst, 
the a g l a  were observd soaring over the Cougar Canyon area. The adults appear& to travel fatthest 
to the north, soaring to the upper Cmn Csek  s m  (above Bill Lee Springs) md the upper Cherq  G r e k  
area near Montagrle Springs. Tne eagles did not venture far into the deer t  aea south of the nest, and 
were ody observd as far wt a% Storm Canyon iDriscoll 1985). 

We capturd and radio-tagged the Redrnond mde at the end sf the 1988 breeding s m o n  (21 May); 
however, his transminer failed prior to the 1989 nesting season. This early failure of transmitter barreria 
prevented us from obtaining data on the home rmge of the Rdmond eagles. The extemive soaring 
tsbserved by Brismll (19851, and the similarity of the R d m n d  and Eaqt Verde habibia& and tributaries 
may indicate long-rmge foraging as BioSystem documented at the E a t  Verde breeding ara (see Section 
M,4 fur details on the foraging ecology mind movemen& of the East Verde mglm]. The full extent of 
the horne range of the Redmond pair is u h o w n ,  &though the eagles have been observed on Cherry 
C r e k ,  as well as the Saft River from k;nl 122.0 to f(n, 139.0, totaling 17 f(m (Driscoll 1485). 

The horne rmge of the adjacent Pind eagles ((see Section D4.22) os~erfapped with ;?at of the Rdmond 
pair, From J m u q  60 Mag 1988, the Pin2 female usiiized tke Salt River from Km 109 @elow the 
diversittn d m )  .tit Km 126 at RdmoniS Fiat. On 3 January 14815, she soared several km upstrem of rhe 
Chessq Creek confiuence (Km 3381, well into the territory of the Rdn lond  pair, See Sectinn B4.5 for 
det;tils on the foraging eiolog~ a d  mt,vemcn& ,sf the Pind eagles. 

Large Coiordo River squaw5sh were stili faken from the S d t  River at the turn of the cenhsq, a 
evidenced by the phom on &e first page of hIincUey {1973r, Alrbougb the squawfish (up xu 30 pourads) 
$%crib& by Davis (1982) are now gone, catfish of similar size still inhabit the Salt sad Verde rtvers, 
At the locari~trn of the pfiotc_t i-w Minzkiey (11373). betwzen Rzdmond Flat md Cherry Creek on the Salt 
Rnver, during 1985-1989 we sampld fl2tBzad catlpnsh rmgsng from 3-35 p ~ u n d s ,  mmy ir% the 8--$5-pm~nIi 



size, md sever& tn.eigh;rng 25, 3, 28 and 35 pounds We have 31~0 san%;16& ihmmel c r t~ jsh  weighing 
b a w @ ~  I anif IS p u n d s  in t%nz Sdt  River n w  h e  R&nmi>md raest, a,\ well iiit orae weighing 25 w;unds 
from b e  Verde Rib ex. 

Rmtback  suckers have been reirntrt>iluc& kj the Salt River tn the Hcrrseshoe Rend area by AGF. Thae 
releacs have apparently bwn somewhat successhl, sini;r raorha2k sucker& wcse taken s prey f7) &-ne 
Kdmisnd and Pin& eagles during I"3&1989. One razilrha~k reieae was x a d u c r d  in mid-March 1985, 
just prior ts, the E l r , d  &at jm, which like!) w a h d  $1 the 14.1 down to Ritoseveit; Rc;ffr;?ni~ir, 

Prek item3 d s c r i b d  by Wildebrande (ti98I;b, Mayw61od imd O'rs;nrut (1961:, Firchow (19821, H a y w t d  
md O h m a  (1982), Haywctoii and Ohmm f1983), Gmhb pr d, f1983), Weber il3E;4), Kohfsdorf and 
m y c e  (1984), Gmbb (1St841, Driscctii (fSSX5), and f;ntbh [198Ca), are prrtsentd in Tahfe D4.25-2, dong 
with prey item sea by the agles  md prey remains c s l l c t d  at the nest during 19%-1389, S e e  
S ~ t i o n  B5.1-7 for a derail& cfandilysis of prey spec;& uuriiizd by fnc. Rdmond eagles. 

Table D4.25-2. Prey s p w i s  obsewecf tafrem by bald eagies or wllectd from &r: nest at h e  Rdnrond 
breeding arm. 

C w  
Buffalo sp. 
Channel c a ~ s h  
FLa&& a ~ s h  
Blue catfish 
Largemouh bass 
Smdlmou& bass 
Bfack bass 
Unidentified Centrarchidae 
Desert sucker 
Sonora sucker 
Rmrback  sucker 
Crappie sp. 

Kone found 

Grebe sp. 

American coot 
Crerit blue heron 

Gila w d p e c k e r  
Gredtster rodrunner 
Mourning dove 
Unidentifid 

Caprimulgidae 

G o ~ o n ~ i l  rabbit 
Blacktail jackrabbit 
Neotoma 
Rock squirrel 
Unidentifid Sciuridae 
Rinmif 
Hogaase skunk: 
Bave t  
Jravelina 
Beer sp. 
Mounain lion 
Hereford cow 
Cow sp. 
Domestic s h ~ p  

Sonoran mud turtle 
'b"nidentiEc=d sn&e 
LTnidentifad lizard 
t;raidentifiedi reptile 



We m l i w t d  the lttwer j a ~  of a dram at^; sheep fri3rn h e  Rdmofid nest in 183%6, along wifh three trash 
bags &If of f l a t h d  catfish md channel csiish shiulis mtnb other: prey pxL5 Stlrne of &&se catiish SLTUS 
were of jmitme size, mb the fish wouid he much tam1 h a v j  for the mgl& tto c m - y  tc the nest wheile. 
Driscltft (1985) 0bsen.d the Rfdrnond mgis f d r n g  on flil8ete.J catfish carcases w h i ~ h  wash& up onto 
a sandbar near nest 5, md delivering t h a e  carcassm ti? the young in the nest. The Rdmoncf d u f &  were 
&so obsem& capturing catfish, carp. md suckers sv Izge the m g l s  h d  to svr im fusing their wings) out 
of efte rives arid drag the fish m shore. 'The d u l t s  &en fk i  on ihe head, and usually tore &e fish in hdf ,  
before delivering the prey tat tfie nest jr)riscoil 1985, Driscoll, unpubiishd field not%$). In addition, the 
ertgla fed on a hereford calf carcass which w ~ h d  up n w  the nest fufiillowing a flood in mid-March 
1985, and a femde mnunhin livrn shot at Hitrs~shitz Bend by a lit2al rsnzher iid 1986 (Driscoll 1985, 
M. Cross, pers. cornm.). 

In some intersting obser;atk,ns, htlr dutrs  began capkring ilia as prey items accumtliat& in the agst 
after hatching. This behavior was rtbsehvetf daily as the adults broudd the young, m d  &SO 

pedttrmed- by tfie eagle& as they agedxl, Tne AuI& and aglens s u c c d d  in capturing flies in many 
insmces, and swdfowed &em following severd movement5 of the beak CIl)riscolf 19851. In a possibfy 
relatr3d behaviord ohsewation, the mde  and femde were seen removing old prey i t e m  from the n a t  artd 
embarking on short flights, dropping h e  remains over the river or surrounding desert area @risalt 
1985). 

Riffles became exposed near the Rerimond nest (5)  and srrrrounding Rdmond  Flat, as flows in &e S J t  
d ~ r e a q e  in late spring and s u m e r .  The eagles used these riffles extensively to capture carp and suckers 
in 1985, often foraging right off the nest (Driscoll 1985, Driscoll, unpublishd field notes]. On 9 May 
1982, the aduis delivered five fish to the nest within a 2.5 hour period from the river near the nmt 5 
pinnacle (Firchow 1982). W%en flows b s r m e  in late spring and summer, the Horseshoe Bend area 
b m m e s  braided, with rock b a s  separiseing the s t r m  s a i o n s ,  which may c r a t e  similar foraging 
habitat. The Rdmond adults also were observetf s t d i n g  cxrion t'rorn turkey wttures Firehow 1982, 
Drismlf, unpublished field notes). 

E)i5.25.5 Human Impacts 
Due to its remote location, humm disrurisance is not a serious prohiem at the Redrnond b r d i n g  arm. 
Fishemen can access the area at Horseshoe Bend, and Rdmond Well Wash, Jthough tfie promontory 
cIifFs h m p e r  accas  to the nest area, However, Kime a d  Upton (1990) did observe a fisherman flush 
the d u l t  femde from a perch. A photographer chmging film in cmera  boxes near the nest caused the 
Iufufts to circle and vocalize w & e r  3984). CM-ier disturbances recorded involvd Iow ffying militrtrq.jels, 
fight p i m a ,  and helicopters, sonic &1m, pnsho&, rak4, kay&. and Ganoes (Firchow 1982, Weber 
1984, Kohfsdod md h y c e  f 984, Brismll 1985, P r a w n  ef d. 1986). Helicopters causd  xi:ffie a g f s  
to flush from perch6 on sever& occasiom, sometima approaching wi&in 20 rn of the n a t  (Firchow 
1982, Driscrtll 1985, P r s w a  e l  ai, 1986), During fiord ~tnd i t iom in atid-March 1985, Bepmnena. o i  
h b l i c  Saf&y hdieopters were racuing rafters fiorn the r i ~ e r ,  On 12 and 13 MxcEa, 15 hef iccrpters tlew 
at low tevets through the nest area, wmi: approa~hing uirhira 58 nz ofthe nest. In one incident, the adult 
femaie (soasing in the Rectmond Weii W;tsh area) was nearly s:ru:k by a hti.licsprer, mJ resort& 10 

evaive acrics (erratic flight) trs avoid &it" aircraft, wbich passed v;i&Piin 10 m of her df4riscull 8982). 

Cu;reahors cmsrxt the eagles to Rush from 'Sic west mind perches on several ilz;aiom, esp~ia i ly  %hen the 
p f z s  were fired fitsm rrakq md cmoes pasing hzlow fir: nest pirnr?a;i&s Weber 1984, KohlsJorf and 
&yce 1984). The Hnissr serirtur, d i s t u r b m ~ ~ q  at feednl~trad resulted from rafters, kmyaers, m d  ~ifnc>erf; 



smpging on rhe h a c h  across frslna &e azBr pajreftaclkq to picglic sgy. ~ m p .  especirsiiy durirng nnctbb3tion 
Firchow $982, Rcthlsdorf md &3yce 1984, Drisall 29851, 1st orrr insmlze. the incubating femde left 
the eggs, d both d u l ~ q  ]left &_he arw when rafters tind kaykers s t i ~ p p d  tcm camp un the bath (DriswctlH 
19851, fn a severe dishrrbmrmce, Firchow (1  982) H i rnasd  a kkay&er climbing t X t  nest pislnacle on 3 May 
f 982. Fircllnw (1982) r w r b d  330 rafts pasing f3210~ the n s t  cta I f April 1982, mil Driswll (1 985) 
obsewfd 65 rivercraft floating pass& the nest from 2.0-24 April 1985. The ra&ing s a o n  extends &urn 
Febnr~ify ts July in most yms;  however, fnr peak s e n 5  tn be from Mdrcbr to June, A littd of 30if 
rivercraft pars& &e RExfmond nest on 36 sample bays ti.nm Febrlazy to dune in 1985, with weekend 
trafic being the h a v i a t  (Drlsmll f 985). 

Fishermen a;.cess the Rdmond area at Horst?,ihoe Bend a ~ d  Rd:nond %'eli W a h ,  wmmitnly filleting 
$heir a t ch  and lmving the C ~ C S S  behind or &f;ro~iing it in the river The a=agl%\ ssuhsyuently forage on 
the rttrnains when fishemen l a v e  (Driswll 1985). This pra~tice may he hzardous ts the a y l a  if frooh 
and fine remain in the fish [see the Pind se:tionj, DriszolI (19851 obsetvtti the Redmand mgts 
defivering I z g e  FIlletrrl catftsh carcasses to the nest, and we have found monofifment and fishing 
stringers in the Redrnond nest. In dditiun, at &e adjacent Find bredjding the 1988 natling died 
a&er hmrn ing  entaslgled in monofiLment at the nest (see Section C3.3). 

The Ruosevelt Diversion D m  (ditwnstram near Rooseve'lt Resemoiri has been biocking tiae u p s u w  
migration of reservoir fishes since Rmseveit Resemoir was creattrb, b%en T%mdore Rb30sevelt D m  
mdificatiom are wmplete, high water levels will dlow fish access to the upper S&t River Booseveit 
Site Mags in U.S. Bureau of Ralmat ion 1983)- We have sampld large fiathead catt'lsh, up to 
35 punds ,  in the Horseshoe Bend area, atthough the number of large fish would likely increase if the 
current fish barrier (diversion dm) wa inundated by high resen70ir fevds, Some v e q  large carp also 
exist in the reservoir, and we observed up to 30 pound carp snaggd by fishermen below the diversion 
d m .  If the large reservoir fish are allowed into the upper S d t  River, ir may adversely impact prey 
specie (suckers) in the Pin& md Rdmond breeding areas. 

M-25.5 Wildlife Interactions 
At Redmond, interspaific interactions were numerous with red-ail& h a w k  which nested n m b y ,  and 
turkey w l t u r s  which rmsted in I age  numbers on a cliff sou& of the eagle nest (5)  @risco21 1985)- The 
eagls dm interact& wifn cornon  rakSens, great blue herons, mtnd golden eagles Firchow 1982, 
Kohlsdorf m d  &yce 1984, Drisa3il 1985. Pracott d ale 1986, Mime ai?d Cpton 1990). In tsne insmce, 
the adults chased a zone-tail& hawk out of rhe nest area ((Firchow 1982). In an in te r~ t ing  obselvatinn. 
Driscoli (1985) w i m a s d  a ad-tailed hawk land on the nesr pinnacle and attempt to enter the nest while 
the adult rnafe was brooding. The male ailctwd the hawk to rtppmuach wirhin two f r  of the nest before 
sprwding his wings md flushing the intrubzr, In addition. white-throat4 swih o&en whizz& by the 
n a t ,  causing tfie adults to duck their bads .  Numing'uirds J s o  b~azed  around the aduls md young at 
the sat, md Say's phoeb= and water8 kingbirds were ubservd iflycatching aver the naf  (Driswll 
1985). The adufb s(,z& noo-aggr~sivety wi& gcsiden eagle  on severaf occaqisns in 1985, md adult 
md subridufr golden eagics were obsen~d  perching on the butte southeat of ncst 5 on many acc&siirns 
ipriscotf 1985, Driscolf, unpublishd Geld notes). 

fnreractiom with ather bdd ag les  were ofteal aygrefsive. Driszuil ti9851 noted sbot,ping, locking t h m ,  
wwheef ing,  a d  vocai,lization$ until she birds tkew our of sight. In one instanze, the male and femde 
drove a subdult  into the ground, where it szurried under a pdoverde rrtx tcs acaphtime wrd& of gbas 
WEdmktnd dulL% (Driscoli, unpuhllsftd field R ~ ~ B G s I  



D4*25,7 WEfdiiPe Sighting 
Vr'axedowI sight& in the Kdmund a r a  iraciuJe Canadla gear, mallads, huftPehads, md 13~mmoa 
mergansers. In ddition, pied-hil%d grehcq, Americm ctwts, double-crest& wmiarmts, kiIfdwr, 
s p t t d ,  solimy, westem, md f m t  smdpipers, Wilson's p f i a i a r i - ~ p ~ ~ ~  black-neck& stilts, g ra te r  and 
isser  yellowlcgs, gren-back& herom. and great hiuc herons occur along tfie river. Raptors sighrd iin 
the arm include grmt horn& ctwls, elf ttlxls, warern scrwlm rli\i;fs, meriins, prairie f&am, American 
kestrels, Cmper's h a w k ,  sharp-shinned hawk, osprsq, zone-&iit;d hawks, Sv;aia%onqs hawks, Harris' 

n black hawks, and golden eagles [DrismlI 1085, Drisall,  unpubllishrd field rrotkq). One 
osprey was sighted at Rdnzond in Juwe 1987, dhcsbigh we ~omn~rdy savr osprey in .dl sasilns dong 
the Satt and Vesde rivers during 1987-";990. 

W e r  birds of inter~st  at Rdmond include bmJ-tail& pigeons, rock doves, mourning and white-uingrtl 
doves, pac-ir-wills, whip-pmr-wills, c o r n o n  and lesser nigh&awks, Ama9s, black-chimed, Costa's, and 
hrtrad-~iird hummingbirds, belt4 kingfishers, common &ildi=d aad red-shafted) flickers, Gila, awrn, 
Lewis', and ladder-back& w o d p ~ k e r s ,  scrub, Sreller's, and pinyon jaqs, American crows, western and 
C;zssin9s kkingbirbs, Say's and black phoebs7 Keid's crated, ail-throald, western, olivacmus, willow 
and vemilfion flycatchers, and western wmd pewees. Bank, barn, c:iE> rough-winged, tree, and violet- 
green swdfows were obsewed, but barn swdlows o d y  on sevzrd occaions. 

In addition, Bewick's, cactus, canyon, and rock wrens were record&, dong with cume-bifld and CrissA 
thrashers, American robins. Townsend's solitairs, western and mounrain bluebirds, verdins, hoodad, 
norttiern. and SWE's orioles, loggerhead shrikes, blue-gray and black-tailed gnatcatchers, phainopeplas, 
cardinds, pyrrhuloxias, gray vireos, Virginia's, Lucy's. yellow, and yellow-rump& warblers, brown- 
h a d 4  cowbirds, western mertdowlarks, hepatic. summer, and warern tanagers, yellow-billed cuckoos, 
house, Cassin's, and purple fincfis?,~, American and lesser goldfinches, rufous-sidd, brown, green-taiI4, 
and Abert's rowhees, lazuli buntings, black-headed g r o s b d s ,  black-throated, chipping, and white- 
crowned sparrows, and dxk-ey& juncos @rismll 1985, DriscoIl, unpu"nlshed field nor=>. 

2 s  sighted in the Reitrnond area include bmver, rinaaiis. bobcats, mountain lions, m l e  deer, 
whitetail deer, javelins, wyores, grey fox, cliff chipmunks, and Yuma antelope squinets. On severaf 
occasions very I z g e  bats (&e size of a dove or robin) of a species unfrnown tr, us, which tche Iocd 
rmchers calied "cow bats", were a b s e w d  dong the river, Scorpiurrs, tarantulas, and giant centipctdes 
were dsil rsorded. Herptiies of interest include u estsm diamondback raElmn&a, black-&il& 
rartlsnakes, mojave razlesnaks, Arizona cord snakes, kingsnakzs. Mexican g m e r  snakes, wetern 
black-necked garter snakes, Sonora gopher snakes, and western ground snaks ,  chuckwdlaq, gila 
monsters, md collard, desert spiny, molmt-din shon-horn&, and regd horned lizards, toads. and Sonoran 
mud mrtla~ On one nccac;ion, a wstern diamondback rattlesnake wrtr obsemd s w i m i n g  across the 
river (ariscolf 1985, Briscoll, unpuhiishd field notes). 

1, T h e  W d m n d  b r d l n g  area suffers a high rate of  juvcniie mortdity tit which Mexicm chicken bugs 
rue a mntributing factor. The eagles haye five nesrs to choose from, dhough  they appesr to prefer 
t f ie  pinnacle nest i n a t  51, using it in 14 tsi  &r 15 known ye;?rs when eggs have been laid. Nestling 
m o d i t ]  maobe r d u c d  by dusting &at nesr iXo. 5'8 wit25 pyrehrics, natur;i9lyi,ccurring piant- 
derivzd imecticida which are non-toxic ~ r 9  veslzbrates. Pqrzthrin appiicaticrns might d s o  wipe out 
beneficid invertebrates, thus &lowing popularions uf hannhrl paraites a chance to rapidly inbW the 



nest. A study of hi4 inve~febrate comnauni:ic~ ,sPiii21jli~1 Arizona bdd eagle EZS& sSiadsuId be c o ~ d u ; t d  
to priipzrlx addr&ss t h i s  issue, If pyrerPlrix: appliiatiirbls are u ~ r a n l d ~  west 5 (-At: mdst cnrmamodj 
used site] shr~ulb be dust& prior to ~ncrrbation iYovennbera an3 during barnding climbs, since tlae 
pza~1itg swms to be zbie to infest the n a t s  over a shitrt period iaf time. 

2,  fa addition to nest px&$its ,  heat s~scss dsia appeus to be a cctrnerihrsring factor to the high rlire of 
juvenile m o d i t y  at Rdmund, As stated above, the eagies ai3pm to prefer the pinnacle nest (51, 
even tkough nest 4 pmvids more shade, Shade stru~turw have hen erect& at Rdmond in the 
past, mrf the eagle& have us& the mificid shliiie in each case. However, iwtaffing a permmerent 
sbzde may prevent the a g l m  from using &is favor& n a t  site. AfiiEriaH shade is an issue of much 
debare in Arizona, and, in the :end, ffte Sou~wesfern Bald Eagle Mmagernent Cornmitt% should 
decide if a shade stfucture Is w z r a n t d  at Kdmond ,  If miliciA shade is erect&, c x e  should be 
 en to use a namrd cotor so as not to call anenrion ro the nest. Possibly a natural-mltfor& adobe 
a ~ u l d  be used to create a shade wall o~ the sourhast section of the nest pinnacle, 

3, Due to ddismrbmce~ caused 'try rafters md kayders cmping near h e  Kdmond nests, a 
r m m e n d d  "No Stop" zone was enact4  by Tontu Natlrionai Forest in 1986. Tite closure prevents 
rivercrafr from baching belrween Km 126.7 and 129.8 dong the Sal t  River from 1 December to 
30 June. This closure should be print& on the wrixnercidly available river snaps, which the rafters 
use as a w i d e  to h a a d s  on l f ie  white-water s t rem.  In addition, mmerci r t l  rafiing operators 
should be inhrmed of the closure and pm of their permit wsditions should include not stopping in 
the closure area, 

4. Activitia such a photographers in blinds near Arizona baid eagle nests should be prohibitd, unless 
there is some scientific basis for rhe human prsence. 

5. A study should be conduct& rs deternine possible impacts r e e n a i r  fishes cuuad have on the fish 
cornunities u p s t r m  of the Rmsevelt Diversion D m .  



Dare Discover&: 1974 
Drainage: Salt River (Frr=;;-ilctu ing) 
Elevation (MSLI: 22320 - 280U ft 
County: Gila 
Latitude-hngitutlt: Tea Minute Block: 333-1 104 
Land Management: U.S,  Forest Senice, Tonto Sa'aeiijnd Fa~rest, 

Globe Ranger Disrrict 
Closure: Tontc~ K";ariun;li Forest Clrisure 

R~rtmaaendd "XLI Stop" Zdne 
Enact4 1986 
Closerf Tn Stupping River f rafi I December - 30 Jtdnc 
Closed from Km 126.7 to Knl 129,8 on Salt River 

Distance From Phoenix: Air - 1173  h East 
Distance To Nearr;st B r d i n g  Arm ZJpstrm: Cibecue - 4.95 E;m 

Air - 32.5 km 
Distance To N w s t  B r d i n g  A r a  Dowmtrm:  Pin$ - f 6.0 Knz 

Air - 9.0 km 
Dismce From Crmite Reef D m :  128.7 Iirn 
Distance To Rmsevelt Resentair: 25.7 Kin 

Air - 15.0 frnt 
Home Range: Unknown. &own to utilize Km 122.0 to h 139.0 on the Sdt  River, md C h e q  

Creek. 
f r o a  = 17.0 Km) 

Quadtmgla : Bagger Peak 7.5 Minute 
MrxSdler Wash 3.5 Minute 
Salt River P& 7-5 Minute 

Cliff U h o w n  Possibli: fiistoricd nest site. No nest found in 
1985. 

CliE U h o w n  Exisring - Remnant. Found 19'74, Rubink 
KO, 12. 

GI iff u h ~ ~  n Found 1976. Eel3 prior to 1985 
Ciiff U&fit~a Existing - Found 1988. 



Pinnacle < 1986 Exisring - Fourad 1986, inrmdiately 
1987 below n&st 5 ,  on north %ce of pinnacle 

f 975 ? All prey remains and old eggshcfi fsagmexnts 
collect& in July 1986, Eggis) laid in n s r  i~ 
1987, bur adults Iater laid eggs and ra l sd  young 
in nest 5 

Binnacf G 1 Y 75- 1 915 Exisring - Found :974. R u b i d  No. 11, 
1975-11387 Nest on top of pinnacle. 
1989- 1990 

Cliff 1988 Existing - Built 1988~  

&cupid 
Fail& 
Successfuf 
Occupied 

? Unhou7n if eggs were laid. 
0 Young died in nest. 
2 

Sew pair, subaduft male (ca. 3 yr old) 
and near-adult femde (ca. 4 yr old). 

1 New female, nes-adult tca. 4 yr old). 
Male now nw-adult (ca, 4 yr old). 
One young fell from n a t ,  One nest1 ing 
.f"idgd to a ledge betitw nest, but d i d  
t -2 days later. Adult shlf found below 
nest pinnacle, possibly &om 1975 or 
1977 adult. 

1 811s young fell .ti-om nest. Shade 
slmcrure erected at n a t  in first wezk of 
Ma) Fy Roberr Ohmart. Shade used by 
nestlings. 

8 Shade srructure ira piace. 
2 ShaJe fe11 aitites 1981 scam.  
"3 
L Shade structure erected at nmt on 

23 April by Rt.therl Ohmafi, S h d e  used 
by nestlings, Shade f d l  after 1982 
sesi3n. 



1983 Succwsalul 2-1- * 2 '3 

1984 Faiaed 2-4- 2 0 Phiitugrap14er in blind n a r  nest may 
have indued iate laying. Two young 
died i ~ n  nest, one on f 8 April i l week 
old) 31;Ilt.i orne un 12-16 May (4 w e l a  
old], Mexicm chicken bugs in nest. 

1985 Succcsskl AfiificirJ shade ci,nsmct& uE sticks by 
Teqi Gru'nb prior tct n s t ing  season. 
Aiiults dismantled shade while 
rehrbishing nest, Hatching at 37 days, 
1 hour, and 47 minuts  for Erst egg. 
Seand  egg laid and hatch& at night, at 
35 days. 

1988 Successful 

Eggs (1 +) laid in nest 4, but adults later 
laid eggs (2-k)  and ra i sd  young in nest 
5.* Mexican chicken bugs in nest 5. 
New mde, n w - d u l t  (ca. 4-5 yr old. 
Bo& vvoung died 12-39 May. 1 eaglet 
died in nest. I young died post-fledging, 
Severe Mexican chicken bug infatation 
in nest. Adult male banded on tefi 
tarsus and black VID band placed on 
right Wsus, 

1989 Fail& 2 2 6 Two young d i d  in nest 6-1 April, at 
7-10 days of age. Mexican chicken 
bugs in nest. 

1 w  Successfui l i  1 3 

< - Prior eo 
* First slmumn& tnc~dence {of duubie-~siu~fung m A+rawm ha13 e-;agl&. Eggshell fragrr~eaks ct.nfim& a baid 

eagle b) Lloyd Gff, Watem Foura&ttna of Veaitrate 2mIogy. 



The "76'" breeding are& is li~cated 99 km nortl~e&\,st ~ i '  PBIO~I;I\ &:1~g the free-flowing Tonro Creek. 
Tonro Creek flows out uf  a narrou ciir~ja)n ['.The Xai-sons": ar Km 65 and enxzrs ara cpen bacin. 'i%e 
creek flows pa%sai ifthe rown of  Ciiscla and eritcr:, 3 small n:ii.rcu cm>on [ 'The  Roxm"Ba% Krn 58.2. ?"he 
scream exib 321s Box at K I ~  57.8, 3 h 3hi>ve the "70" nests. 23-12 arzi  surrorindirzg the nesrs as fairlj 
open. with isolated cc taonwraods and sg carnorer sccatceraj gong !ha: 2s ezA. K j e  Creek, rn iintt.,mmitieaat 
s t r a m ,  enters T O B ~ ~ B  Creek nedr ""6" Ra~?ch 'Tonto Crceh ei"icrb ~li'ailthe~ i81li.011 at &E 50, lxio%v 
"76" Ra~ach. The stream is bounrlcd by steep qIo2es md promomor3 siiffq as it meanders to rhe cmyons 
exit at Km 4.4 am~d opens up inti, Tonto Basin. flue to thc' largc k i~~ount  ctf rttcrzdtion center& aarctund 
rhe nest trees, a closure was enact& at &e ""6' breeding drca on IS October 1987. Toratto Sation& 
For&-r Order 1245-R, closed the area tk? d111 entr) from t D~ccmher to 30 June. 

D4-26.1 IIabitat 
Ihz biotic communirq in tlile "'76" area is o: rhe L ppea Srarloran a i d  I _o~ i . s  Sonoran Life Zones. hipiand 
iaabitat is characteristic cil bhe Sernidesirt Grassld:lJ Ciimc anJ tii,: Sunoran P)?sertsc-rub Biorne, Arizona 
Upland Subdivision, ~ i r h ,  species reprehznting f ie  Pdioverde-Cazti->fix& Scrub Series and the 
Jcqoba-hfixed Scmb Series. The riparian habitat is a mixtrlre of the Scmsran Ripxian Decibuc>us Iit,rest 



ant WaindlanJs Birtane, the Sol-siirrt:~ R i p x : ~ n  Scrraialal-~d Riumi., anJ the Sor2nr;m I~lter~or Strmds Blcarne" 
{see Section 332). 

?'onto Creek is perennial, wick deep pool% scattered zamlsngi:: suss o\ cr a rock: substrate. Btrrtirins (1%' 

the creek arc bound& by pritnontor) cliffs, lpu~ rnosk of the area ii; open, .ii.~tb scaRered cortor,vroods arzd 
sy:amnres dong the hank%. and a ,mall grov;: in th? neck vicirr:t) However, the x e d  i 4  if~tensively 
g r a d ,  2nd h e r e  i:, a noticeabis lack nlf :oung rrzes I D  eiic x e : ~ .  - 
Df ,26.2 Rrpsodr~ctis e EGstorg 
'T"Re U751 breeding arza uas discovered Py agd,act prssorinel in 1q8l. al&ilugh local ranchers h e w  the 
eagles hdQ beera hrealing in the xea since the 1970s ?%e "'76" breeding area has been successful in 
eight ttf the ten years since iL% discocyery by man,igement agexizs,  fldcfging 11 joung. The "76" eagles 
have laid eggs from 36 fmuxury tt7 15 f ehruxy, fidtcfii~ag young from 20-22 Fehruar., lo "s hfxch,  and 
tldging eaglets fsorn 19 M a j  to 18 June (Tab1c D4.20-1). 

Table D4.25-i. Xesting chro~ology :,f the 76 breedirag arca, 

Year Incubation Date Matching Bate Fledgirag Date 

- 
8 Febnruy 
1 February 
16 January 
25 January 

< 23 Febmar) 
10 February" 

- 
15 February* 

- 

14 March 
8 March 

20-32 February 
28 February 

- 

17 Atarcti" 
- 

21 Mzch" 

- 

- * * 
31 May 

29 May, 1-4 June* 
19 h4ay 

20 %fay" 
- 

10- 13 June* 
- 

1 8 J une 

" Iadlcam b o r n  date. Other dabs include first obsenattons of rts~ubat:ng adults, or astirnatjons based on 35 
day kcubat~un pen& or the agmg of nestiings 

** One young fostered rato Prnal Freedin area. 
< Ind~cata  "pnor to* 
> Iaclicatrii '2ldcr than' 

The "'76" eagles have buiit three known nests allirlg Tr>nto Creek, 6pnc claff nest t % B belo% ''Sf," Ranch, 
arlJ a fwrj nest.% in live cottnnwt3ob trees (2, 3) Dear Bee f'snyora. Sest 1 v*as built paior to &e 19765~, 
and used by the eagles up tr) 6974. Xest 1 tell, aIct~ig w ~ t h  a realon t,t the cliff. prior to Januarj 1977. 
Nest 2 H% AilJI t  prior to $975, and US& b> ?he eagles durlrag 19'5-2954 (7-r'a>~rtjod and Ohmag 1983, 
Forbis, pers. comm.). Nest 3 was built ~ B B  1985 iFtarbis 1 9 8  i,  just- upstream baf nest 2 ,  but fell bi=tween 
15-25 June 1988, An artifkid neir was conjtnceed in the h;dms location of rhe same tree, with the 



ssrigiraal nest sticks, om 8 &%~>iPber 6988 b j  R4~Pen h.II~%t.a, USF%% A ~ l r e  mesh reinf-c~rcernznt uas 
placd at the b a t :  of &e nes;sr, to secure h e  ptmt itn the branzta. ']he "76- pair used n a r  3 during 
1985-18"36, Lldging young from the a~tificial r aa t  in 6990, Kcs& "rand 3 are snii1 in existence 

Ai&dugh ffie U76" b r d i n g  area W B  ddifiic>kerd by agent] persowel in 1981, the site h a  heen occupid 
by a&cfuia since the 197k,  The "76" a g l a  f l d g d  twc yowng in 198 t . The pair hatch& one mglet in 
1982; however, the aduft fernde d~s%ppear& failowing rua aggr&%sive altercation with a gisiden mgie, 
In the s m e  time frame, ahe 5oung had d i sappwd Ernm %he nest in the nearby Pind b r d i a g  area, The 
3.5 week old "76" eaglet was removerl kiln1 the nest and fosrerbd mtci the Piad nest. The a g l e t  jumpd  
from the nmt during a handing a%empt, but vras r e a n d  to the nzsl m d  later t 3 d g d  {Baywood and 
Ohmm f983), A new aduft female occupid the site in 1983, and two young hatch&, bur one was kilfw3 
by i w  sibling fan 13 April iGrubb el sI, t983), Two aglets  hatch& in 1984. One feII from the aaest on 
24 April, hut w a  return& and later fiedgeci (hVlilley a d  LaValley 1984). One aglet  fledgd each y e a  
fn 1985 and I986 (Grubb f986a, Foabis 29&fi), 

Illree eggs were laid in 1987, bur -r;?e adulif %ere flush& if&' the eggs driify by twin p h u a g r ~ h e r s  who 
erect& a bblind less &m 30 rn fiorn the nest, at nest level. The adults ahmdoned the nest on 13 March 
and there is lirtie doubt thar the photographers activitifi caused the failure. After the d u l &  abandoned 
the nest, we recovered two eggs with the tops crushed and a separate set of eggshell fragments (3 eggs), 
ft is iikely that the dismrbmce from the photographers presence callsed tkae adults to move excessively 
on the n a t .  In addition, the photographers Bush& the adults off the nest daily &roughour incubation, 
which may have resulted in egg b r d a g e ,  See the M u d i t y  Section betow for details on  the 1987 nest 
f&iluxem 

The "76" mde w;ls replac& in 1988 by a maltt with a U S m r S  bmd on its left tarsus. "The eagles 
fl&g& two young in 1988, but not wi&out incident. One young was blown out of the nest on 21 May. 
The adults did not appmr to be feeciing the eaglet on the ground, so we return& the eaglet to the nest 
on 25 May. Tfie same ag le l  fell again on 28 hiay, when the no&easr pol?ion of the nest collapsd, 
We return4 the eagIet to the nest on 29 May, and both siblings later f l d g d .  

The "76" breding area was occupid in 1989, but appzently no eggs were laid. One young was hatch& 
and fledged in 1990. ft is intersting that a third adult was often seen sos ing  fnon-aggrasiveiy) with 
the "76" pair in 1989 (hfoller and Phiflips 1989). This s m e  behavior w a  o b s e m d  in 1884 Caaidtlley 
and Lavatley 1983), Pr is pss ib te  &at m inndiscover& tenitory exists u p s t r m  of "75," and the a g i m  
horne rmge overlaps. The adult may have aiso h e n  one of the eagles from the S h e p  trreebing am, 
which was occupiecl in 1984 and 1989, but apprve~ltly the birds did not Iay eggs. The S h e p  nest is 
located 21 krn downstrzan of the "75" n s & ;  h n ~ e v e r ,  it is likely that the home rmge of the "76" and 
S h q  eag l s  overlaps. B a t t y  and Nousser (13888 ubsen~rd 812 "76" eagles as PK south as the canyon 
entrmce at Xrn 51, md the adults likely range farther sou& Oasa uas obszrvedtf. Wr crbsers-& h e  S h e p  
e g l a  rts far north a? Km 4% where the canyon juhich hegins at X h  501, operls up inso Tnnto Basin. 
We observed large pools lover six t'r dzzp), a well a shdlovb runs, iaa &e calyon on 18 iMxch 1990, 
In addition, there i b  a l z g e  free staradiny pinnacle at Km 45, which appears to bi: ;ln I J d  bald eagle n s e  
site, and is paint& white with mute on ;thi; tit?. Kc have for;nt; civerlappil~g horne ranges :,rat many 
adjacent Ariulna brezding studid with the aid of tdcmetry (Orme and Blue Point; Horsmhse, 
Cliff9 and Bmlea; Pintcr, Piiraaj, md Rtxirnt1nd8, 



M A 6 3  MorbIitEs 
There h a  onfy heen one document& jamveniie fidd eagle rnofidity at the *7f14 hreding s e a ,  In 1983, 
one eagf& -ta faitid by its sibling at four ~ e e h  of age. The larger chick more aggrasiua a~ad 
f equently a m c k d  md hit the younger eaglet. 

. %%en viable eggs are losr due to k ~ l r ~ s n  hunm disturetruace &e loss to the 
pctpulaxion is q u A  to juvenile m o d i r j  rnlm.Js the "nantraim death rate between the ws fife-histoq 
sag&$. T h r s  eggs were laid at the "76" brzticling area in 1987, but ftle adults were flush& off the eggs 
daily by two photographers uha  erected a bttiii~d less than 30 m f ~ i m  tile nest at nest levei. $IBEh;M.'P 
personnel disccj\p,.*.er& photographer Wiliim E, Bdrtens near the "76" nest on 4 Mxch f 987, and be 
inft~rm& &em of his pmner WiIl lm L. W a r ,  TI-re foilowing is m utexcespr from N&stcrli and Pr~scort 
( 1  987): 

Of particrr'ias interat, was a  visit on 03-04 t t ~  the nest area by a wildlife photographer, Bill 
Bzcus. He approached us on a  Dawn tit Dusk sunyey day where we were at the scope, 
irnm&liately showing interat in tfie nating birds activity, He s e m &  Pdmiiiar wi& the site 
saying that he had been &ere the year before shooting photographs of the "76" pair. He had 
met the nest watchers in &e area at that time. He told us this y m  he had built himself a blind 
near the nest, as close to rhe edge of the mesa approaching the nest tree as one could get; so 
close you muid see rhe bird's pupils. He and a  friend had devised a  system of approaching the 
blind, regulxtrlp Aushing the birds, which dlowed one of the photographers to remain in the 
blind. As the two would qproach the nest and Bush the birds, one person would l a v e  the aru 
and "because the birds can't count", would return to the tree. Bareus said that he had hung a 
tin can lid from a branch near the blind to create a w n s m t  movement in the area so the birds 
would get used to his movement in the area. He felt &at by this time the female wa used to 
his presence. f SO photographs had drertdy been laken so it can be a s u r n 4  that he had spent 
a g c d  d d  of time in the area. Me exgrased interest in the chicks a d  said he would be back 
to get photographs of them. We w a n &  him of how sensitive taae birds were during this part 
of rhe nesting perivd and &at flushing was not good for the security of the nest, He z k e d  if 
there was any law against the type of thing he was doing. SVe informed him of the Endmgerd  
Species Act m d  our job in conjunctiori with it, He asked what our supervisors might &id of 
his acrivities. W e n  warned of the general concern he said he u7as nevertheless going to 
mntinue a he had p f m d ,  saying &at he would reltIrn at the end of the men&. We thought 
we had made it c f a  that we were in the area to prevent ocdurrencs of &is nature but he 
claim& &at this was "the year of the eagle" in which he would coliect as many photographs 

p3ssibfe. A&sr we discaver& &at the aduirs had abandon4 the nest we found what we 
hefievd tr, be the arm where be had erected his blind apprtiximatety 50' from the nest tree. 

Tne photographer return& to the nest area ct t l  12 or 13 hflxch, al&ough nhe nest had been abmdond  
by this lime. 

The adult on the nest, In photos confistat& bbg. USFWS, a p p e x d  very brreised and was Iuokitzg at the 
catnera and vocdizing in most incidents. 736s long disturbm:~ at s ~ c h  a crucial perivd in the nseing 
cycfe f m l y  incubation) no doubt causd Lie nest fdilure. APler &e aduls  abmdond  the nest, we 
r m v e r d  two e a s  with the tops cmst-id mi% d separate set of eggshell f ~ a g r n e a ~  (93 eggs). The 
disrurbarnce %om the photographers caused the adulls 10 flush off Bfie nest, and, at other times, eo move 



The: "75" h r d i n g  has experiencd c;;~~to k ~ o w n  adslt mdmlitlt=s. Xn 1982, the adult female 
dis l tppmd fvlfowing m aggressive dtercation %iti"t a golden eagle, and she w s  replac& by a new 
female prior tct the 1983 s=on. A male a 'BJSFK'S bmJ on his Iefk m s u s  rcplacd the original male 
prior to the t 988 breding season 

D3,26,J Known Foraging Arw aald Fwd Habits 
Bdd a g l s  at tfie "76" b r d i n g  area hav= h e n  k n 5 j . 1 ~ ~  eu fivage: ut~.  Tonto Creek, from, "336:  Box" 
ups&mrn of the nest (Krrt 58) to tfie zmyon ifour&srream of the nest JKm 5 %  1 @ e a ~ y  md Housser 1988), 
However, most abservd foraging has beea recorded in the n s t  vicinit) (Gmhh c33 d. 1883, LaValley 
;and LaVdley 1984, Gruhtt 1984, Marion and Bel~aul 1%5, Gmbb 3986a, Oehler and Vma 3986, 
fl'&tlstctll and P r s w i t  1987, Beang md Housser 1388, Pierson aid Cdvin 19901, Alhough the agltjs 
were ohsew& ffying u p s t r m  aid downstream, and returning with prey, no foraging h a  been 
document& away from the nest area (Gmhb er al. 1383, LaValley and LaVafiey 3984, Gmbh f984, 
Maion and Devauf 2985, Gmbb 1986a, Oehler mind Vma 1986, NAstoli and Presmtl. 1987, B s ~ y  md 
Housser 1988, Pierson and Gdvin 1990). 

Foraging information at "76" is fimited to axeas o b s e n d  by ABENWP and olher resmch personnel 
watching creek sections near the nest and other areas visible from nest observation poinrs (Grubb 1384, 
Grubb 1986a). Allfiough we did not radio-tag the "76" eagles. based on data we wlfectd at b r d i n g  
area5 w i b  telemeter4 adults, the "76" pair Iikety forage over a much more extensive range than has 
bees document&, S e e  S~t io tas  A3 a d  B4 for details on the foraging ecology and movements of Arizona 
bafd eagles. 

Prey item dacribed by H a y d  mind Ohmarl (19831, Gmbb er d. (39831, LaValley and LaValley 
(t984j, Kohfdorfer d. f1984), Gmbb (f984), Maion aid Devauf (1985). Gmbb (198Sa), Oehler and 
Vma (19861, and BeaEy md Housser (1988) are present& in Table D4.26-2, along wi& prey i t e m  trtken 
by the eagles and prey remains collected at the nest during 1986-1989. See Section f35.1.8 fhr a detail& 
analysis of prey species utilized by the "76" eagles. In addition, R. Mesra @ers. c o r n . )  collect& an 
osprey foot and feabers from the n e t  in 1990, dong with a frog. In contrast to o&er breeding areas 
in Arizona, h e  "76" mgla ulifize a large mlounr of m dim prey, up to 30 percent of afie observed 
prey deliveris (Gmbb 1984, Marion and Dsvaui 1885, Gmbh 998Ga, Oehler md Vma 1986, Bearty and 
Housser 1988). A "75" adult was obsemd stealing a small mammal f r t~m a rd-tailed hawk (ZaVdiey 
and LaVaifey 1984) and carrictl the prey in its beak to the nest. It is interesting that the adult carried the 
prey in its b&, as raptors trsudly c z r y  prey in their feet. 

M.26.5 Human Impacts 
Human disturbance is a serious problem at &e "76" breding area, me "T6"  nests z=e locat& 5 h 
sou& of the town of Gisela, and hiking. hunting, ATCs, 6ublr,g, rafirzg, kayaking, and cmping near and 
under the nests have causd problenrs over the years, Other disturbarrcs include vetlicles, low level 
nxilitas,t jets, fight glm;n@s, helicopters, sonic hooans, p n s h ~ ~ t s ,  photographers, an3 rm~h ing  activitim 
asoc ia td  wi& %he n a b y  "76" Ranch, i taridley and La'v'aiieg 1984, Kohlsiforf'el a/, 1984, Mxion 
md Devaui 1985, &Rler lind Vma 1986, it'&ihsto;l md Prescotr 1987, Bearty ~ind Mvusser 1988, Molter 
md Phillips 1989, Pierson and Gduin 1W88?, 



Table 1)4-26-2. Pse? spwia ubservd d e n  fi! haid ~ g l w  (Br wlleied from &e nest at &r "Xi6" 
b r d i n g  area, 

Fgsh 

C q  
Cfimei: catfish 
Buffhad fcarf̂ lsfa) 
Uaidentifid Ibc~uriifae 
Btack h a s  
Deserr: sucker 
Sonora sucker 

G r a t  blue heron 

Rock squirref 
Squirrel s p ,  
Striped sku& 
Javelina 
Hereford calf 

Osprey 
Hwptifes 

eadowf ark Sonorm mud turtle 
Ksrtfiern mockingbird Sofr shelf& turtle 
Gonunon raven Frog sp, 

Unidentified reptile 
Ganbei's quail 
N o d e r n  flicker 
Greater roadmmer 

The javelins hunting smon occurs during the bdd ag Ie  nesting seaqon. rtnd the "76" area is popular for 
hunting peccaries. Gumhott; and hunters rtssociatd witfi the javelin2 season caused the adults to flush 
&om the nest md perches during incubation (LaVJley and ~ a ~ a l l e ~  1984, BeaEy and Housser 1888). 
On 4 March I984, a javelina hunter on an ATC stoppedl belo% ?.he n a t ,  flushing the adult off the eggs 
for 65 minutes. AT Cs were r a r d e d  under the n e t  again on 31 April 1984. In addition, two fishemen 
camp& below the nest tree on 8 April 1984, which kept h e  d u l s  from semrning to the nest GaVdley 
md LaValley 3984). Molier and Phillips (1989) $so reported cmpers  below the nest tree. On 27 Aprir 
1987, two off-rod veh i c l s  drove down Bee Canyon, and below the nest tree, The tfucks gar stuck and 
kept the du l t s  away from the n s t  for three hours (hixion arid Dsvaui 1485). 

Rafiers, kayakers, md tubers floating p a s &  the nest arm caused &the a g l m  to flush from the nest and 
perch= on &most id1 r ~ o r d e d  instances Wxion and Devaul 1985, Oehler ;mJ Vma 1986). Nelicaptess 
dm flushed thi: eagle from the n s t  md perches (Mxi,n m d  Devau8 1985, B a t t y  and Housser 1988). 
Hikers were r e p a d  as the most numeritus t9irrurbamz:e in 1985 {Marion and Devauf 1985). 

Actitlitis at the n w b y  "'76" RmcR, da~d the asoz ia td  zattle operarictn, have been record& as 
disnarbmca in severat yeus  &ohlsdorf es ul. 3984, Beatty and Fiousser 9 988, Pierson and Gdvin  39901, 
Bat ty  and Mousser 11988) rcpofld &at act i~~ir ies  sso;iar& vtith the "75" Raaach were the biggest 
disturbancg5 iof the smon.  In one imtmce, a)R 218 Februarj 1988, the ranch crew wa$ ga&er&d 250 m 



from tSle n a t  t a b  f ix a ~ indmi l l  in %HI view of eagies wd rnlast, BeaEj a~mJ He~usser (19881 stat& cot 
h e  incident, "The work party  citnsisterd of ruo t ruck ,  one ATV, two horse\, Cive dogs, md ten pmple, 
They wnrkixi. play&, picnick&, and rcde &z A n  and horses ,c;uound AI afiiiernmn. T h e  a g l a  were 
ratl%qr; md d i s t r s s d  while the area was occupid, but neither bird s h o w 4  intentiom of l a v i n g  the 
xm." The rmchers were dsit r e a ~ r d d  riding horse  uunder &:: nest tree fXohlsdoffet d* 1984, B e a ~ y  
antl Housser: 1988). Plersttn md Gdvin (1990) noted &at gumfio8, heavy mathiney, and dynmiring 
in the "76" Rmcb ;trw disturb& the eagles, In addition, Oehler an3 Vma (1386) r e p ~ d  a rmzher was 
pfming  to bulldoze a dm irr the creek near the am;  however, he cfianyd his pfarrs when they noid him 
a b u t  tfte e g i s ,  

ABENWP persome! entering md imving blinds near the nest caused the eagies to Bush from rfie nest 
anif perch&\ in 1984 md 1985 &aV&ley and Lab'allej 1984, Marit3n and Dewd 1985%. Alhough tfte 
blinds were not us& during incubation, when the nest is most suscepribit: to failure, erecting, entering, 
and laving the blinds in daylight hours disturb& the eagle,?, 

The wurst dishrbanrace r x u r d d  clt the "76' hreding area involvd two ptlomgsaphcrs who built a blind 
within 30 nr of the nc$t, at nest level. mree eggs were laid in f 387, but the adulrs were flushed off the 
eggs daily by the two photographers, and the adults abandon& the nest on 13 X?fasch. There is tirtle 
doubt that &e phowgraptrers activitim carrsd nest faifure. See the M o d i q  Swtion clk~ve for details 
on the 1987 nist failure. 

In rrjtdition to humm aactivities directly impacting h e  eagles, cattle grazing is preventing the regeneration 
of comnwaods and sycamores along Tonto Creek. Ti;le trees dong the creek are all older large trees, 
mind there is aa obvious lack of young grow&. %'hen tfie old trees begin decaying and falling apaht, bere  
will be w perching or nst ing substrate in the area. 

B4.26.6 W7iidtife Interactiom 
At "76," interspeeific interactions were numerous with r&-tail& hawks, Americm kkestrels, and c o m o n  
ravew which nested nearby. The ea,nlm afso interacted c t w i t t r  Americm cmws, Gtwperqs hawks, great 
blue herons, merlins, osprey, and golden eagles (LaVAf ey and LaValley 1984, Kohlsdorf et d. 1984, 
Muion and Devauf 1985, Qehler md Vma 1986, Beatry and Housser 1988, Moller md Phillips 1989, 
Pierson mind Gdvin f 980). 

&%any interactions wi& other bdd a g l a  at "76" sinpfy involval escorting ;the ~ntmder out oP tl-re a r a ,  
d&ough some aftercation< were aggrasive (LaValley and LaVaiiey 1984, Marion and Devauf 1985, 
%hfea and Vana 1986, BmBj and Housser 3958, Moiler and Pl2iiiips 1983, Pierson md Galvia 1990). 
Tfie "76" adufts were often observd soaring (non-aggressivefy) with a afiird adult in 1989 (Moller and 
Phillips 1989) m d  in 6984 (Lat'aJley and LaVaZiey 1984). As mention&, this aduft may be from m 
uadiszcnver&l tenitory upsr rwf  of "76," tsr may be one of the Shwp aduls* The Shwp eagles 
apgaismffy did mt fay e g s  in I984 a d  1989, md their home range may overlap witP, that of the U%6" 
a g l s *  

D4.26-7 Wildlife Sigtll-in@ 
Watedt~wl sight& in the "76" am include Cmada geese, m d i x d s ,  rdhedifs,  cianmna, t d ,  md 
cornon mergansers, In addition, kijldeer, spotid smdpipers, grcen-back& !herom, and grdac blue 
herctzs occur dcarmg the river. Raptcsrs sighrzd in the ats indude greax horned =dwls, elf awls, watem 
screch owls, ham OWIS, s g~ j t t d  owis, merlinas, American kehtrelis, Cooper's h a w k ,  shasg3-shinnd 



hawks, osprej, zo~e-tail& hawk&, Hdrris' ~ J M ; ~ c ,  ~ ~ ~ r n ~ ~ l a i  k i~cb;  h a u l ,  and gulden eagles (Beaftg md 
Mousser 19538, Moiler md Phillips 89, ffierson and GaBvira 1998j. A pdx  of osprej Rere sight& at iiJ6n 
in 1881 (Kohlsdorf er oI. 1984 ). 

Ot.ier birds of interst  at "76" include pixlr-uiiis, whip-poor-niii~ lesser n ighaawh,  Ansaa's, black- 
chimfxl, and Costa's humingbirds, beltd L~ngfishers, noAern flickers, Gila and Iadderbackd 
wcxjdp~kers, rscfutr and Stellar's jays, American irows, Say" and black phoeta~5~ ah-tfiroatd and 
vermiffion flycatchers, fn &digion, cuwe-bilid aand Bendire's &rashers. American robins, Townqend's 
soliaairs, western bluebirds, verdins, h t M d ,  nof iem,  and Scott's orioles, black-tail& gnarcatchers, 
phainopepfiis, csdinais, pylmhuloxia, Virginia's, Lucyes, >ellow, hermit, ,Ma;Gitlivray's, Wilson's, and 
yellow-rump& warhless, brown-hsdd ccovti4rds, western madowlarks, s u m e r  tanagers, brown 
towhees, black-&roar&. vesper, f u k ,  and rdfifilas-crovr.neb spgrnws, and ruby-crown& kingles i f3sa~y 
and Housser 1988, Molter and Philfips 89, Pierson and Gdvin 1990). 

Mammals sighted in tfte "75" area include beaver, raccuons, bobcars, mounQin from, muie deer, 
wfiitetair deer. javelins, coyijtes, bannernil kx~gxoo  raw, and Yuna antelope squirrels. Herfltifs of 
interat include western dimondback ratlianakes, Sonoran ~"nipsnalre, gopher snafcs. roundtail4 horn& 
lizards, regal horned lizasrds, canyon tree frogs, sot2 shelled &flies, and Sonnrm pimud fu f l l a  @ j f 3 q  md 
Nousser 1988, Moiler and Phillips 89, Pierson and CAvin 1990). 

M.26.8 b9anagement Recommendations 

Each of the available sources stated &at the "75" breding area needs to be e losd to javelina 
hunting, hiking, and tubers, raaers, and fray* (LaVdley and LaVriiley 1984, Kohlsdsrf er al. 
1984. Mation and Devaul 1985, Oehler and Vma 1986. BeaEy and Housser 1988, Sfoller and 
Phillips 1989. Pierson and Gdvin 1990). The closure enacted by Tonto National F o r a t  in I987 has 
grmtly redue4 disturbance in the "76" area; however, BeatTy and Eousser (19881, Mollet and 
Phillips (f989), and Pierson and Gdvin (1990) df maintain that more signs need to be placed on the 
fences md at the closure h u n d a r i a .  Pierson and Grilvin (1 998) d s o  noted the closure fenca  were 
in disrepair. 

2. Cattle grazing in the ripafian area of Tonro Creek is preventing the regeneration of mttonwoods md 
sycmores dong the creek, The trees along the creek are a'ii older large trees, and there is an 
obvious jack of young gro'ib*. %%en the old t r ea  begin decaying and falling apan. there will be 
no perching or nesting substrate in the area. Cottonwood poles could be planted along the creek to 
provide &are  perch and nesting sites, dtfi,iugh in the Bong run, cattie need to be rernnvd from (or 
Er=ne& out ut) the ripatrim haI-tiQt. 

3 ,  The "76" Ranch personnel are a w a e  of h e  nest site, but cunrlnue trt cause disturbmces to tfie 
agfes, The personnel shoufd bc tt-nx3uraged %us stay away &am &e nest sea during incubation md 
the a r f y  nailing p e r i d  md should not be al low4 to adversely impacr the r ips;= tnhabiQt dong 
Tonto Creek. 



Date DiswvertxB: 198 1 ,  (%9"isI. 
Draiaage: Tunto Creek Free-t?o.s;ing - Pereaanid I 

Elevatiirn (MSL): 27m - 2888 ft 
County: Gila 
Latitude-hngitude Ten Minute Block: 340-1 11 1 
Lmd Management- I!.S. Fors t  Service, Tonto hational Forest, 

Tonto Basin Rmges District 
Cbsure: Tonto Kationd Farat Closure 

Order ## t  265-R 
Enacrd 15 October 1987 
Closd To All Envy 1 Dwember - 30 June 

Distace Fram Phoenix: Air - 99.8 h Z";or+&t?ast 
Dis&nce To N m e s t  Breeding A r a  Gpstrmm: None 
Dismce To Mmest  'Brd ing  Arm Dawnstream: Sheep - 21.4 Krrn 

Air - 17.0 h 
Dismce From Sdt River Confluence: 55.2 Km 
Horns Range: Unknown. Known to utilize Km 5 1.0 to Km 58.0 on Tonts Crwk. 
Quadrangfes: Gisefa 725 Minute 

I CliE 1970s Kest built prior to 1971)s. 
< 1874 Eagtgls report& nnesting on cliff up to 1974, 

Cfiff gave way and nest fell prior to fmuruxy 
1977. 

2 Gononwd  Live 1975- 1984 Existing - Built prior to 1975 Eagla reported 
nesting in nest 2 begiginning in 1975. 

3 Cottonwood Live 1985- 1990 Existing - Built 1995, Nest fell 15-25 June 
1988. ArtificiJ nest built in s m e  location of 
same tree* with origind nest stick, on 
8 October 1988 by Robert MmQ, U,S .  Fish md 
Wildiife Semite. Nest built up by agles in 
1989, 



1985 Succasful 1 + I 
1986 Successful 1 + 1 
1987 Failed 3 0 

1989 Occupid 
1990 Successful f + 1 

Adult female disqylpmd foliowing 
aggressive interaction with goolden eagle, 
Young fostered into Pin& b r d i n g  arm 
and flwlgixf. 
Sew adult femde. 
O m  young kill& by sibling 13 April 
(4 weeks old). 
One young fell from nest 24 April, but 
was  remrnd to nest and Rdged. 

Photographers in blind n m  nest may 
have caused egg bre&age, 
Eggs cnrsiad from top, 
New adult mde-banded on left tarsus. 
One young fell from nest 21 May. 
Ret'ilrnd eagld to nest 25 May. S m e  
young fell Eiorn nest 28 May, witft, 
norlhml portion of nest. 
Rebrned eaglet to nest 29 May. 
Three adults in area. 

Total 
V a r s  
fvim 



D4,27 Sf IEEP RREE1)fNG ARE.%, 

' f ie Sheep hr.jeding area rs located 87 km nimhea4 r s i  Phoenix, aiong she free-flowis~g Tontc Creek. 
Tonto Creek elatcrs n cznrow ar f i ~  SO, belo% 'T7tt Rmch, and is bounded by steeg slopes and 
promontclxy clifi-s as i t   meander^ tn the cdnyon~ ex11 at IOn 44,  r~pening up into Tonto Basin. Tilnto 
Creek meartders through Ihc operl burtomlmii a5 Lsie passes Punkin Csnter ar Km 29, and crzters Roosevelt 
Rescrboir an fClra I t ,  when rja t  rest'rvijir i~ 31 high levels, 

D4,27,1 H3bit;an - the  b ~ ~ j t i i  cornmunit? in the Sheep ;ires is  if the L o ~ e r  Snaoram Life Zone, Upland klabiaat is 
characteristic of the Sc,noran Di3sert;S;rub Biiime, sZ~iz i )~a  trlfianilld irubdi! ision, u irh species represebatilrg 
the Paluverdtt.-Ga:ti-%1ixd S ~ r u b  Sesits and the fojoba-hlix~i Scruh Series. ?%a ripaian habitat is a 
mixure of the Sonoran Ripariaii D z ~ i d u ~ ~ u s  Forest and Uoodianbs Biome. the Sonclran Riparian 
fcrubland Biome, arzd the Sorloran Ii;krior StrdraJ~ Rlomt: (s2.j Seaiori 133) 

?'onto Crzch 1s a Tree-flnwing perennial stream, with deep pools scatera< amongst runs over a rr>cky 
substrate, From the Sheep area "I> Roi~szveit Rzservoir the creek $lows &rough open bottomland. witin 
isolatd cotton.~;oods and s j  camorcs along the banks and small groves in some areas. A large cottonwoud 
grove exists at the Tonto Creek estuar). where the strearn enter< Roosc.vi.it Resemoir. 



D-278 ECQLOGY or' SE-VING BALD EAGLES ah A w 7 . o ~ ~  

However, the ~~3ttt~nw.rttrds along Tdmto Creek arc t i l ~ 2  and in various s t a g s  of decay, esyeiialiy near rfse 
Sheep nest. and there are few young trees iin rhe area. Three o8ler i d r g ~  trees exist in the ~ e s t  vicinity, 
Roxiever, these (dtlng with the nest tree) ar? rapiillj falling apart. Thz od:, avaiiable cliff ns t ing 
strbstsate occurs, along v;i& tft~ther suitable trzss, in the Gun Crzek area (16 E=m nclrti~), Tr, the south, 
scattered trees e x i ~ t  near the grc t~ing residential areas at, 21x3 downsrream of, Pur~kir~ Center. There are 
ntany targe tress at the Rooseveft Meservrlia :crr~l-lu~n:i: 117 Km southj; however, nii know11 eag'lit nesb 
occur there. 

This bottomland hahitat is in no ~ a j  lush v, ith vcget&ion, excluding the esmara, at RB)os~v~I$  Reservois. 
Cattle are imeasively g r a d  dong B e  creak. as well as in tile uplands, and have succashllj; raped the 
ripaian area of my ccutzonwoiid, willuu, r)i. ~ycam~)rt :  rzgeneralion. The b o t t o d m d  is maidy rock, 
smd, m d  sdt cedar. Edch y w  during 1986-1990; more bra~-iiI~es had failen off the few isolated 
cottttnwoods in the Sheep area, including r l a ~  nest tree. In contrat to oeher Arkonra bald eagle breding 
s e a s ,  Sheep has no known alternate nests. The current nest tree is rapiiffy i'al'ling apart, and appears to 
lack suicable future support. W%en the nest brii;i<il hmke and the nest fell ('or the second tirnct) in 1988, 
the onlj location stable enough to rezcir-lstlu~t th;. nest nas rnardh I O R S  in the tree. The Sl-ieep eagles 
h w e  not laid eggs since their nest fcII in 14S8, and this breeding area is in serious jmpardy of loss, as 
there appears to be a Lack of suitable nestll~g hahirat fbr I hz  f'ira~re. 1x1 short, the riparian habitat along 
Tonto Creek is dying. 

D4.27.2 Reproductive astory 
The Sheep breeding area was discovered in May 1982, when a pair of adults was observect perch& 
together in a tree conraining a huteo nest. The adults built heir  only known nest ( I )  on top uf the buteu 
nest in a snag-top cottonwood that year, and have used the nest during 1982-1990. The supposing 
branch broke and %he nest fell between July and Anpst  1983, bur the eagles rebuilr rhe nest in the same 
tree in 1984 Forbis, pers. comm., Eaklt. pers. comm.). The supporring branch broke again in October 
1988 and the nest felf. An afiificid nest was consrructd iin the same tree, using the origin4 nest sticks, 
on 12 Kovember 1988 by Robert Mesta, USFWS, and Daniel Driszoll, BioSysterns. The nest trse lacked 
a strong enough location in the upper branches; thus the nest had to be placed lower in the tree. 

?"ne Sheep breding area has not been successiiil since its discovery, The territory was occupid in 1982, 
but apparently no eggs were hid,  In 1983, two eggs were laid, but fail& to hatch, Adults pe rch4  in 
the nest tree in 1984 and 1985, but did not lay any knosvn eggs (Forbis 1985, Forbis. pers, comm.), 
Two young hazched in 1956, but died at I 2 daqs of age, in a heat;! rain storm. The pair laid at least 
three eggs &om 1987-1988, but the eggs did not hatch. Adults %ere s igh t4  in the nest tree md 
surrounding area in 1989 and 1990. but apparcntl:, did not lay eggs in the known nest location. The 
Sheep eagles have Laid eggs from 1 or 2 Frbmary to 25 February. ha t  hztched young oniy one year, on 
13-9 March {Table D4.27- I. I .  Xo eaglets i i a k  t: i ; ~ d g z ~ i  froin thz krwun nest at Sheep since its discovery. 

A BTSFL%-S halad was sighted on the aduir f6mdie i:r Kovember i Y 8 7 *  Tile female w a  not kmwn tc! be 
band4 previously, but obsert ations ha\ e bcen li:~~i?lil& dtre to prc ~des;tlvit? problems, Ttie female laid two 
eggs, and incubation prtigresswf nctsmailj urrtil 26 %larch- whea the bdulf male Jisa~~pcarr:d. ?"he female 
coniinuej to incubate the eggs done. ieaiing h e  nest onlj to &rink (Knreger al'. 19883. By Aprif 2, 
&e femnlr: had not fed fc~r the seven days since the ~ ~ ~ i l l t :  disappeared. Concern& that she might become 
rna inour i~hd~  Re supplid aABENW;P personnel uith fish mJ jackrabbits ti3 place out for the tema9e. 
The first food was p laxd anear the fa;st t r ~ z  OW 2 April, Th2  faxsle did not feed until rhe Rexr day when 
a ierbadule eagBz t~soii <me of the ~klppli2J f i b h ,  C ; ~ I  r i d  ik  to a d:wnstreax perch and beg:m feding,  The 



Table D4.27-1 l, Nesting zhaianol~gj of the Stn2c.p breeding zri.3, 

- 

Fidging Date 

- 
2fle"ctruarq- 

- 
1 --2 Februa~  
< 17 M a c h  
28 February 

- 
- 

* Indime binawn date. Other dates iuelude first ob.wwations of' incubatkg adults, or sstimtions h a d  on 35 
day &cubation perid or h e  aging of nestlings. 

<I Xndicates "prior to" 
> h d i a r e s  "later thm" 

fenrde left the nest and pirat& the fish from the subadult. The femde continu& to utilke the supp i id  
fwd until 7 April when she abandon& the nest W e g e r  et al, 1988). 

On 4 April, a near-adult rnde eagigle which czrried a USFWS band (6. Beatty, pers. comm.j entered h e  
nest area a d  fed on one of the suppiid fish, The male remained near the nest, mind the female did not 
act aggr~sively  towxd the eagle. On 6 April, h e  Sheep female and the near-aduft mde  were flying 
rogetfier u p s t r m .  The near-adult male remain& in the area for the extent of crbservations Krueger 
ei aE. 1988), 

The Sheep eagles a p p m  to have a productivits probicm. The 1986 eaglets that died are the on1y young 
h o w n  to hatchfi, out of at im5t seven eggs laid in four years at Sheep. In addition, h e  eagles apparentiy 
bid nor lay eggs i~ five other years. Tt-rere are six possible h j ~ o t f i e s c ~  &at might explain the productivity 
prilbizms at Shwp: ( 1 ,  f n e  adults used mother nest in m unknown Iocat-ion in y a r s  when no eg,. 0% were 
&ought so have been laid; (2) Oae of the adults i s  infeniie: ( 2 )  Tfic prej bas:: in i t lc Sheep breeding area 
cannot support the eagles thrtrugh iniutsaticn, (4: The Sheep nlde is in~oHs, ed in a poiygynous relationship 
with a ffemdr: at m unknown b r d i n g  area. a 3  docs not cornplerel: assist the Skieep fernde ia.~ iaacubation 
duties (s* PPina"l;l)inti?i; (5'1 One or both of the adulrs i s  conim~nared with pestiiida; or, (6) Human 
disr~rrbmce during incubation keeps the adults awaj frum tire e g g ,  r su l t ing  in nest failure, 

f r  is possible that the adults have an u n b n % n  nesl location {hy?~thesis 1)- but th is dock nno8 appear to be 
the case, since both adults are shses ;d  in the known nest trtx dduring 2fae bred i~ lg  s w o n .  Fertilitj in 
the adiluftc bh>~ohaPsic: 2) is ma: like!! a problm,  s i n e  b e  eggs did hats in 1986, The "76- Sheep 
eagles use more n ~ ~ - f k h  pre) &m asother Arszilaaa bdld eag'8e ptilrs, and ;I lack of p r q  ag.ailaba:~ta/ ~a-tap 



be h a p e r l a g  w s t  success (b>yt_nhsis 3): hc~wr%;r, %e: hdic  ohsend  suckers, carp, and channel satfish 
in p i s  within bat& b r d i n g  arm. T%e Sheep md "76" eagles were not raillo-taggd, sil dasa ;ma the 
fi~raglng ezctiogy of the Tonto Creek eat;igis ?;is i im; td  tc. xisurii uhaz~a.;ikr~,n> m d  prej rensasns ;i.,baecred 
at the nest. 

St is &so possible &at I he  Sheep male i s  part o l  m;itb%ar.r breeding p a r ,  mJ invc,lv& iin a polygyncaens 
relatrrinsh~p ihjpoehfiis 41. ABE51Y1' pzrsonr~zl noted ndrmd in~cbation and nest exchanges %ra )cars 
uhen eggs uere faid (Chadbourne 1983, N h r t u i :  and ti ebsirr 3986, 'f-ozzca and Brahe= 1987, Eisrmegzr 
er trl. 198&), which rzducs the likelho3b nt this s a n m o .  Xrnodier possihilitq involves paticids 
wsntminatiarn d t h e  a d d &  &ypo&als 5) ,  hhiis e i  er, the egghheil &ickrz&s i>t the Sheep eggs in 1988 wax 
wi&in the rmge of other Arizona bdd mgie nesB iSection E5). Hurtlan disturbance during incubation 
wuld &so cause nest failure &qpoQaals tSj, ;al&ough ABEiCWP personnel have report& a a i m d  I a ~ k  
of h u m a  activity near the nest (Chadixjurne 198.3, Srahsaisll mJ "Sr'ebster 1986, Toico and Brashmr 
3987, Krueger rr a f .  1488). T%us, at this point it appears more dsra is needed on the foraging ecolctg) 
of the Sheep eagles, prey availabilitj, habitat qcaiicy, and reiations?iigs, if an?, uith other pairs. 

D4-27.3 Morbfitit."~: 
There have heen two document& juvenile bald eagle mortalities a: the Sheep breding area. TWO young 
hatch& in 1986, but d i d  at 1-2 days of age in a heavy raimtorm, The 1956 eaglets are the ordy young 
known to hatch, out of at least seven eggs iaid in four years at Sheep. in addition, the eag l s  aappaently 
did not lay eggs in Rve other years. 

The She,  breeding area has experieneecf one known adult momlity. In 1988, the adult male bisagpeared 
on 26 March during incubation. A near-adult bmded maie enter& the nest area on 4 ApriZ and was 
observrd interacting with the adult female. T f ~ e  femaie show& no aggression toward the young m d e  md 
he remain& in the arm &rough the extent of ohsenrations ( h e g e r  er ui. 1988). A USFWS hand was 
sighted on rhe adult female" sight tarsus in Sovember 1987, aihough ohservatioas in previous y e a s  
were limit& due to nest failure, so it is not known if &e female %as banded prior to 1981. 

D4.27.4 Known Foraging Afw and Food Habits 
Bald eagles at &e Sheep breeding area have only been recordd foraging on Tonto Creek a d  the upland 
habiat in the i m d i a t e  nest vicinity (Chadbourne 1983, tiafistoil md Webster 1986, Krueger et ai. 
19881, Foraging information at S h ~ p  is Iimitzd to tireas obseraed by A4BEh"vi'P personnel watching ehe 
n s t ,  rsulting in a bias toward tfie crwk sections near i r e  nest. Although we did not radio-rag &e S h e p  
sg les ,  we did observe them a. fa south as h 330 inear h n k i n  Center) and as far no& a &TI 43 (Gun 
C r e k ) .  Ba\d  on data we coIlect& at breding arcas with tdemetercd adults, the Sheep pair most Iikelq 
fctr;ige over a much mare extensive range &an has heen docurnenr&. S e e  Sectiom A3 and B4 for details 
an the foraging ecoiogy 2nd movemen& of oC~-.s Arizona bald eagles, 

2312 adjacent "76" breding area stas oi;upid in 1989, hut appadenrly no eggs s e r e  laid. It is interesting 
&at a third adult w a  often seen soaring (nun-aggriissivew H;L% the Y"7- pair in f 989 (3sidtlller ;iqd 
Phiilips 1989). This sdrrle behavior w a  oubserr,e& at &76" in l984 (Lai:dlleq and Lat'a4ie.i 1984~. It is 
pssibfe fltar m inndiscclverd territo~j? exists i;ps;rzm oi "76," an3 the eaglss home range nverlaps. T h e  
adult may have dso been one of the eagles hen: h e  Sheep breeding arw, thhich uas ooccupled in 1984 
md 1989, but apparzntl) no eggs were laid, The Sheep nest i s  located 21 h do%nstrtsam of the "'76" 
nsL\;  houever, it HS Bikei? +&at the home sacgci ,if dme "76" mid, Sheep eagles overlap, Beat:) md 
Hnusser 119881 obsewed the "76** eag8es far axluel: as the ;dn)ttn? enesmce at 51, &ad the adulw 



like1j rmge frsBBher south &an ssbserve"i,I U'e  ~afss5rbd she Sheep mgies a fu ni,ff$Ba as Km $3 {EM 

Gun Creek), where the cmjnn (uhish begins ai  Km 50) opcns up Int,~ Tonti? Basin, IYt: obsewd large 
pxds iover six ft deep,, as taeil a,\ shdIolx runs, ial the ;myon era 18 hlxctn 1998. In adtfitioar, tirere 
is a Iarge &w-sbnding pimazit: at Km 45, wiiicki a~y.te3rs to he an idedl h d J  edgle u s e  site, and is white 
with m u t a  era the top, 

As discuss& a h u z ,  the Sheep agles  ma) utilize the ;;III>~s~ beeween Km 50 and Km 44. dong with the 
1676n agitzs, The Sheep pair may &so usz Gila Creek, since we h a s :  i1i7sen.d them in this area, It is 
~3ssihfe tZlz Shwp mgHa also utiiize the Tont~) Arm of Kuosevzlt Reszmoir: tile raervoir is 17 f(nB 
110 krn by air) from the S h e q  nesr, 

It is aIso possible that the S h e p  a g l w  are preiented irrjnn usmy kie rservolr bq a pair of aduls at ;in 
u n h c ~ w n  breeding artxi nearer the raenoar ,  A pair of aduit bald eagis have been sight& on numerous 
occasions lhroughout rhe  year at cfhtwiiare Roosevelt Dm1 (SRP D a n  Personnel) and possibiy nest in the  

, The faistorizd Rock Creek nest site was aiso in ttre dam area3 off the Tonto Arm 
of rhe rcqervoir. We r ~ o r d d  a pair of adults on Windy Hili on szverd occasions, a well a in Sdome 
Baq. In Februay 1988, vie observd an adult mjie (which consistently perch& and foragd iin Sdome 
Bay) caprure a fish and carrx the prey north, towards upper Armer Gulch. These obsen~ations and 
repom suggest the exis:encit of m unknown breding pair w h i ~ h  utilizes the western porlion of tile Salt 
,Arm anJ the Tunto Arm of the resenoir, 

ga t ,  on prey utilization at Sheep is virtudly non-existent. Krueger ez a!. 119881 o h s e n d  the adult 
female capture a ringtail, but Ihe only other information available is from prey remains we collect& at 
rire nest during 1985-1988 Fable 04.27-21. See Sation B5.1.8 for a de&ii& ifanafysis of prey species 
utilizcxl by the Sheep eagles. The Sheep female pirat& a fish from a subaduit bdd mgfe in 1988: 
however, this fish was one supplied by ABEhWP personnel afier the aduit mde's disapippwance {see 
Mortality Section a h v e i .  

Table B4.27-2. Prey specis observd taken by bdd eagles or collected from rhe nest at the Sheep 
tsreding area. 

Sucker sp, 

Birds 

Canada goose 
Americtan wigeon 
Unidentifid waterfowl 

Passerines 
Arnericm rubin 
C~iden t i f id  passerine 

Qther Birds 
Gila viood~iecker 
-%ournlr,g diwc 
Gull sp 

Cottontail rabbit 
Blacktail jackrabbi1 
Rin,%il 
Vnidenaified Sciuridae 
Javelins 
Cow 

t-lerptilss 

Kone found Great blue heron 



D4,27.5 Hun;tn Impack\ 
Human disturbare dcta ncir appear tc he a pn,blem at the Sheep b rd i ang  arm 'The Sheep nmt is 
locatd 4 km nsrrfn itf h n k i n  Center, and r;tciia axessihle h j  Hngfluat 188, s h i i h  mm along the creek. 
ABENWP perscimel have rwi3rdd i3 airQai idck of human activity near &;t nest (f:hadhoumt: 1983, 
Xakstoll md Websrer 1986, Tocw and Brahmr 1987, Kruegcr ef al. I9881 %&stc~II md Webqter 
b 1986) r s c t r d d  one ATC driving tlnder the nest tree, and a group of kayhers floating down the creek, 
but the mgles apparently ignord the disturhanz~s. Since the Sheep breding arm has nor been 
succasfUf, data on humm dishrbanie is itmitiid, and man) diseurbm~es l ikelj  go unohsen-&, We 
annuafly wilectixf beer ems and spent shotgun shells kzlow the Sheep nest, 2nd one )ear vt.e found a 
Budweiser beer can in ad%@ n s t ,  

In addition rs human ac r iv i t i~  dciirectlj impacting "ihz eagle&. ;aa;e grzing Is prekentjng the regeneratiox 
of cottonwiwils and sycamors along Innto C s w k ,  The coflonwoods along Tonto Creek are old and io 
various s t age  of decay, apeciafly n e a  the Sheep nest, md there are no young trees in the area. This 
htttiarnlmtnif hahieat is in no uay lush with vegetation Cattle are intensivelp g r a d  along the creek, as 
well as in the uplands, md rue obviously preventing cattonwcwds, willows, and s l c m o r e s  from 
regenerating. The bolrornfand is mainly rock, sand, and salt cedar. Each year during 1986-1990 we 
observd that more branches bad fdten o f f  h e  few isolatd cot",unwoods in the Shwp area, including the 
nest tree. 

In contrat to odher Arizona bald eagle hreding areas, Sheep has no h o w n  Aternate nest?, The current 
nest tree is rapidly fdfing apart, and few other suitable nest trees exist in the area. m e n  the nest branch 
broke and the nest fell (for the sewnd time) in 1988, the only location stable enough to recomtmct the 
nest wa? much lower in the tree. The Sheep eagles have not faid eggs silace then, and this breecting area 
is in serious jeopardy of loss. as there appears to be a lack of suitable ns t ing habitat for the hture.  In 
short. the riparian habitat along Tsnto Creek is dying. 

M.27.6 Wildlife Interactions 
Interspecific interactions were r m r d d  with common ravens and golden eagles at Sheep (Nhstofl and 
Webster 1986). Some of the interactions with orher bald eagles at Sheep were aggressive, but most were 
not (Chadbourne 1983, Nhstoll md Websler 1986. Krueger et at. 19881, The adjacent "76" adult,$ were 
often observed soaring non-aggressively with a third adult in 198Wih4olier and Phillips 1989) and in 1984 
&aVdley and LaVdlley 1984). As previously mention&, t9is adult may be from aa undiscaverd 
territor~, or may be one of the Sheep adults. Tile Sheep eagles apparently did nut lay eggs in 1983 md 
1989, and their home range may overlap u7i& h a t  of the "76" eagles. 

M,27.7 Wildlife Sighfin@ 
Watel-fbwi sight& in the Shwp area include mailards, recthmtnifs, ciimami~n $4, hufn&eads, a d  w ~ w d  
du2k.s. In dditlon, spttd md least ssandpipers, gra ter  and lesser qetHowlegs, white-facd ibis, snowy 
egre&, green-back& herons. black-crown& night herons, md great blue herom occur dong the river. 
A g r m  biue heron rmkery is located aaf the Tonto E~.&ruy near Roose\sli Reservoir. We sight& short- 
a& ovdls irm the Sheep area in Fe'nmary 1988. Orhzr raptors sighted in the a r a  in2lude great h o r a 4  
OWIS, elf owls, western screech owis, barn B V ~ ~ S ,  Xmerlcan kestreis, Gooper" lha~ks ,  shar7.l-shimd 
hawks, osprey, conmon black hawks, and golderl e a g k  tCtCi~adbourare 198X BBic~Systems persomzl 
1986-1990). In addition, a Crxper9s hawk nzst is locate4 uIlrsiredm of the Sheep nest. 
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m e r  birds of i n t e r ~ t  at S h e p  include lesser sbigh&avtkf, Anna '~ ,  black-chinnd, md Cos~a's 
humingbards, beled kinashers, nur&ern fiickzrs, Gila, Levcis', a l d  ladder-back& iirs;wdpeckers, 
Americm crcrws, Say's a ~ d  black phoeha, vermilliohi flycatch~rs, ~erdins ,  r&-winged blackbirds, and 
mlsy-crowntxl kingfa?. Mamais  sight& in ale sea include haver, raccoons, h l sca~s ,  javelins, md 
a3yotess. Heqtile5 of interat include watern diamondback rattlwnaiww, and Stanorarm mud turtla 
QGhadbume 1983, BioSystem personnel 1986- H 9901, 

1. Tct unders~ad  the productivity prrjhlem in r;?e Sheep breding area. mars data xi: n d d  con the 
foraging mlsgy  of &t! S h s p  myla, prcj avaiiability, ad the possible existence of neighboring 
pairs. 

2.  Tfie Shwp b r d i n g  arm in dage r  of being lost due tit habitat degradation. Caffle grz ing in the 
ripartrim %ra of Tonw Creek is prevel-iting the regeneration of ~3nonwncrds and sycamora along the 
creek, The trees dung the creek ase dilapidatd older Izge trees which are Pdling apm, and there 
is itn obvious lack of yoanger growrh, b%en the old trees are gone, there will be no perching or 
nating subsrrate in the area. The current nest tree is fzlting apm at a rapid rate, as are the few 
other suitable trees in the arm. Cosonwood poles could be plmttd along the creek to provide hturt; 
perch and nesting sites, ateougfi in the long mn, cattle need to be removed from (or fenced out of) 
ihe ripaim habitat. 



Date Disccrverd: May 1982 
Drainage: Tonto Greek jf::re-flowirng Pererrnldj 
Elevation {MSLt. 23tiQ ft 
County: Gila 
Latitude-Lx1ngisus3e Ten Minute Blixh: 335-1 1 3  1 
Land Management C . S .  Forest Service, Tcinto Pr'atiisnd Forest, 

Tonto Bz in  Rmger District 
Bismce From Bhocnix: Air - 87,s km Korrhaka 
Distance To N w s i  Bred-ifnng A r a  G p s t r e m ~  "76" - 2 1.4 h 

Air - I" O kaaa 
Dismce To N w a t  Bretsrling Arm Down5:ream: &one 
Distance From Sdt River GonAuen~e: 33.8 Krn 
f3istafact: To Rmsevelt Reserjoir: 17.0 Krra 

Air - 16,0 km 
Hamr R a g e :  E,:nknov;n, a u w n  to utilize Kin 30 rkt K h  43 ~ i ?  Tonto Creek 
Qudrmgles: Kayler Buae 7.5 Minute 

1 Cottonwood Snag-Top 6982- I990 Existing - Built 1982 on top of butw nest. 
Brmcfi broke and nest fell July-August 1983. 
Eagfs  rebuilt nest in s m e  tree in 1384. Brmch 
broke and nest fell October 1988. Artificid nest 
constructed in s m e  tree, with original nest 
sticks, on 12 November 1988 by Robert Mesa. 
U.S.  Fish and WildIife Service, and Daniel 
Driscoll, BioSysterns Analysis, fnc. 

Young 

1982 Bccupi& 
1353 Fail4 2-1- Q 0 Kesa: hiled 19 April. 
f 984 Occupi& 
1985 Occupid 
1986 Fail& 2 +  2 0 Young died at 1 m d  2 days t>;ild, OB 

12 3fx2he  
f 987 Fai3& 14- 0 0 K&t hiled 21 March, 



SWEEP RMEEDll'r'G hMEl  tcontinud; ---- ----- 

fdroducfivit~ 
Year Status - -  - Young fledgccl -- -- f'cirnmentx 

113-88 Fail&! 2-1- 0 0 Xbi;iit female b ~ m i f d  (on right tarsus 
Band sigtlaed November 1987. Adult 
maie disripperibd 26 March, Near-adult 
m d e  bca 4 yeass old], with bmd, in 
nest area aker 4 April. 
f'emak irrcubatd alone until 7 April, 

19889 Oczrrpid 
1990 Qccu l~ id  



22x2 Table 5 loun td i~  ixzecling ares is locilad ilb 5 km narrl.1 ot Phoenix aBong the k4.ee-iItrwing Verde 
Rii.er ira the rsmc.itcl country n e a  hlula Shoe BznJ i?e:ki.een dae Ease Vzrife Rit-er and Horszshoit 
R s e p n i r ,  ?%e 'v'erde River is somest'h;ll; open souah of d ~ e  Eact %"crde River ionflue~-rcc, hut closes in 
~; i )  a narrow maadzrirrg caqon  at Mulz Si-rcw Bend, &ena q e n s  up again dr?b%nstream. In &is area the 
Verde Rir-er is maid] bound& by pr8>monror5 zlls'Si 03 one side or 012 other a it flows south to 
Horseshoe Rescrv.oir, 

D4.28.I Nabitat 
The biotic cornuni t?  in the Table 3fuuntain area it  of the lJ;ap~r Sonearan mif Louer Srrn;bran Life 
Zones. ?'he upiand habitat is characteristic sf the Slrnidzseht: Grassland Biome and rfse Sonnran 
Desertscrub Biome, Arirona Lrpland Subdivision, v, i& spe:ieq representirlg the Paloverde-Gacrl-3.fix& 
Scrxl? Series. 'me riparian habltar is of the Sonoran Riparian Deciduous Forest and M'uodfar~ds Biume, 
the Sonorm Riparian Scmbiand Biomr, anif rhz Sonoran Irrberiar Srraz~ds Bigmi: (see Section DZ). 
Portioaas of the r i ~ e r  xe btlundd by g.;iif'r ~ d l l s ,  although more open areas support cotwnwoods. 
sycmores, md willows. 

Plate D43. T&He 5t~hmaa~al .ilffnest i-b'z cipnummg rtnz eight-week old ~ i g l e t .  Ma! 1991 Sote pr~ckly peal ~sstxs 
a d  jqgoba Fuib grcwlng out of aest (photo Is? 0. Dfns,ull? 



F34-285-2 Reprduclive EGstory 
The Table Mountaia & d i n g  arm tta dzscovered b! agefncr; personslei on 9 April 198135, during m O M  
heli~optzr flight; houever, d-cfuiLq had been repisned in the Mule Shot' Bend area in 3885 m d  ?a85 by 
river rafters. Due to its renloce focation in ruggd terrain, data on rhz Tahie. S f n u n ~ i n  rzrritctry is limit& 
tu ne%a checks during ORA heliaiprer tgighw. Alhuugh the pair has h i d  at least three eggs In &e f ~ u r  
years of knt~wra uc;upanzy7 on]? one young h a  hatched anid t?&gtr;! Tsat' Table Mnunain eaglm 
normdty have not laid eggs prior to the first OR4 fligizts in ear14 February; hcteever, they are usually 
incubating by tfae s m n d  flight in mid-bft-lasch, Tne mglea have laid eggs from mid-Febmary to mid- 
March. The only ht,v;ar wglet(si hachtxt in 8030 around miJ-&2ar;h, and likely fl&gd prior to 1 June 
g$able D3.28-1)- 

Table D4.28-1. ft'sting chronology of &c Tahie %%ountain h e d i n g  area. 

Year Inzubatirln Date 'riatihirag Dats f idcfging Date 

1985 - 
1985 - 
1987 - 
1988 < 18 March 
1389 < 28 F e b r u q  
1 990 < 20 Much 

- 

- 
- 
- 

< 20 March 

- 
- 
- 
- 
- 

< 1 June 

* Zndiates b o w  dale. O&er dates include first ohst..r~'stions of irtcubsting adults, or estimtions based on 35 
day incuktion period or the rigkg of nestlings. 

< hdicates "prior to" 
> India- "later than" 

Four nests have D e n  found in the Table Mountain b r d i n g  area, two on cliffs (1, 41, md two in live 
willow trees ( 2 ,  3j, K s t  1 was found on 9 April 1987 in Mule Shoe Bend, and used by the agfes 
in 1987. Kmt 2, found on 12 Februasy 1988 upstrem of Muiz Shoe Bend, was used by the Table 
Mctuntain pair in 1888. Nest 3, found on 7 March 3989 near nest 2, was used by the eagles in 2989, 
We climbed the nest after &e eggs failed to hatch and found old eggshell fragments, indicating tfne nest 
waq used previously. The eagles were account& for in f 985, so the fragmens tfwould have been from 
1987 or prior, Nest 4 was found on 28 Mar~fn 1990 di~wnstresrrt of nsr I ,  and wa% used bg &e eagBa 
in $9942. All four nests are still in existen:c, 

Aduh tbzJ a g l a  were rctprrtsb at Wet &?Uorn Creek, near 4-?.ille Shoe Bcnd, in 1985 md 1986, 
indicating the Table Mountain breeding area was likely occugid  at Ikiar, time. Nest 1 wa5 fc3und in 1987, 
but qipprrrenay no eggs were laid, However, nest 3 wntalnd OM eeggshzil fragrnenes when found in '3 989, 
indicating b e  m g l a  h i d  eggs i ~ 1  or prior to 6987. The Table 3 l o u n ~ i n  p a r  laid at ;teast tone egg each 
yeaf &om 1488-1989, but, the eggs fail& to hatch. The adulb were found incubaring, or hrmding young 
chic&, on 28 March 1990. The nesz was not ~ h d i k d  again until 1 June, %hen a Barge mount  sf mute 



was observd ion the amat 4&ge, suggating at l a s t  ti2e yuinlg u r v i v d  to m ;p-ivmcd sage of 
development md like4: fldxfgd* 

2).Q,28.3 Mortal i t i s  
No incidents of m o d i f y  have been recclrded ar the Table 3ioanntain breeding area, AtBaongka &is ib likely 
due to the firnit& mttunt of data ctn ihe sire. 

2)4,28.4 m o w n  Foraging Areas and Fmjd HzbiLq 
Vimdty ncb&ing is known h u t  the fc~raging ecology of the Tabk hiorraatain saglats. The only dau oaa 
prey utilkaticbn is from prey remaim we wfixtd iln the n a r  from lr)88- 1989 (Table B4,28-2 1 ,  See 
Smian BS,Z -6 for a detail& mrtlysis 0% prey remains collected from 19M8- 1989. 

Table D4.28-2. Prey s p ~ i a  obseavd taken h! Pdd eagles or c i d i e ~ t d  &om &t: nest at &e Takte 
Mountain b r d i n g  area. 

Rsh 

Cw 
Sucker sp, 

Birds 

Americm coot 

Mammab 

None found 

EferptiIttf 

None found 

D4.28.5 Human Impacts 
The remote Iocation of the Table MounQin br&ir.ig area likely precludes much hum= dismrbmce; 
howea*es, rafters do float pass& the arm, Since two of the h o w n  nesa are in trees, ?he pair could he 
easily dishlrfirixl by human activity n w  the nests. 

W.28.5 Wildlife fntlwadions 
No wildlife interactions have been r w r d d  at t h i s  remote sire. 

M.28.7 Wildlife Sighting 
Common black hawh were sight& in rhe area, dong with osprey, golden mgla, and subadult bdd 
mgles. We absenied vemiliinn flycatchers and hooded orioles along the river. AIaJ?otrgh we noted otters 
ups@- at the East Verdt: h r d i n g  a e a ,  it is not krsvwn if they occupy rhe Tabie Mounuin area. 

j; More data are neertd on the foraging ecology and ~es t ing  acritriries ofithe Table MounBirn eagles 
in order tn determine if there are any spwid mmagemene r e q u ~ r e ~ ~ e ~ t i  at this hit&, 

2. Schduiing QWI* fligf-Pts on a once-per-mon& b a i s  &om February through June could provide more 
dm on egg or facxtling morralirl; at Tabit M o u n ~ i n .  

3. Although data are lacking at Table Mriusrtain, peapie canlping or stopping rivercraft nex bald eagle 
w ~ ~ t s  have caused disrurbanc~s at asotfiep. breed~ng area In Arkona. nzrefore,  rafizrs should he 
pra~hibi td from stc)ppH~~g oa. cmping the ~ H O  & Z ~ I P V ~ I ~  tree nes~s upstream of' Mule Shoe Bend. 



Date Biswvgrfsd: 9 April 1987. First Rctpnfl-ts 1985 
Drainage: Verde River @re-flowing) 
Elevatiijn (MSL): 22@ - 2 W  ft, 
Count>: Yavapai (Wt?,st of Yerde River] 
Gila (Eaqt of Verde River] 
Latitude-hngitude Ten Minute Bloik: 34 1- 1 1 14 
Land Ma~agement: 1J.S. Forest Sertficet, Tonto Xatra,nal Furest, 

Cave Greek Rmger Distrla 
Distmce From Phoenix: Air - 88.5 km %or& 
Disbnce TO Nmrtsst B r d i n g  Arm Upstrerun: East 't'erdi: - 9.3 &n 

Air - 7.2 bm 
Distance To &earat B r d i n g  A r a  B > w n s t r m :  H o r s ~ ~ h o e  - 26.7 Km 

Air - l6,S km 
Bistafice From Salt River Confluence: 1 10,1 Km 
Home Rmge: Unknown 
Quadrangtc$: Wet BoEorn M a a  7.5 Minute 

1 
2 Willow 
3 Willow 

CIiff 1987 Existing - Found 9 April 1887, 
Live 1988 Existing - Found 12 Febmary 1988, 
Live t 989 Existing - Found 7 March 1989. 

1985-1987 ? Old eggshell fragmenrs found in nest in 1989, 
Cliff I990 Existing - Found 20 March 1990. 

? ? "9 Rafters report& adulrr; near Wet Bstirom 
Creek. 

? ? ? Rafters r e p r t d  d u l t s  n w  Wet Botirom 
Creek. 
A d u h  m y  have laid eggs in nest 3. 
Old eggqhetl fiagrnens foam2 in 1989. 



1988 Failed la 0 (2 

t 989 Fail& 1 + 0 0 
% Y90 Si~z;es-ssful 14- 1 i- I -- A d ~ l i s  inciiFtd:ingi%ri>~ding on 20 M ~ i h  

19')Q. Amount of mute sn nest Idge  
i n d i ~ s t a  at least one young suwived ro 
an aduancd  ssrage of  development. N s r  
t t ~ p r q  ora 1 June 



T h e  Known amel Potenr:ad Hisxrtricd i;e,it Sit= \seainn includm tb~jse inreas ;not current!! k n r i i t  n to be 
occupid by bald eagles) &at have or ma); 'nave cona tnd  bbrdlng pairs in the p a t ,  Usrng punl isf id  
sourca, infomation obtain4 during interviews with landowners md agency personnel, and n s e  locations 
found while studying Arlu,?na h d d  eagles during 1985-6990, 22 hewn or porrtntiai hhistcrr~cal nest s i i a  
haye heen document& in Arizona. Major con~Sut ions  s e r e  macis b) Uumc Kuhink, USFVt-S, and a 
list nf report& aduls and nests w m p i i d  by Smrnpfr and Creighton, C.S. Bureau of ReclamatIr~n, in 
$977. Sire-spaitji; hourcm and contacrs ;rre listed on the summary sheet fijr each nesr sire. Reproductive 
terminology follows &at of Posntpdskj (19731, and is sumar ia& in Sectsun BI 10 benefit tiause 
unfamiliar with such terms. 

The histcjq of each nest site is priividd on a sumat?,  sheer, including ;~xq reported =ifr~d;i:tit'txj datd. 
The follo.;*ing notations are presentd to clarify terns used on s u m a r y  shee&. 

1. Unnccupid sta"rus indicates unoccupid at known nest locations. Sometimes a site is clnssifiwf as 
unoccupid, &en ialer the a g l a  are found nesting in a previously unknown lordtion. 

2. Elevation (above Mean Sea Level) was mmured horn tfie river, s t r m  or rservoir to the highest 
nest. Sites with only tree nests may have one elevation reading instead of twc?. 

3.  All distances are in River Kilometers (Knj unless indicatd as air kilometers (h). 

4. Distances from Phoenix to each b r d i n g  area were measurd from South Xlourttain on aeronautical 
chart,5. 

5. Each nest is number& chronctiogically based on its use. 

5. S p m i ~  of nest trees are as fotlows: 
a. Go~onwood = Fremont Co~onwood: (Popufusfi-monrii) 
b. M7ilfow = Goodding Willow (Safix god ing l i )  
c. Syemctre = Arkona Sycmorz iPlarunus ~~rigiadib 
(1. Ponderosa = Ponderosa Pine {Pinus poderosa) 
e. Pinyon =: Pinyon Pine (Pinus cetnbroser 
f,  Juniper = Juniper iJun@erur sy.1 

'. Eagles are iden t iM by plumage in some c a t s ,  which correiats with, age {M;Ct,llougin an4 Mrokn 
f 9863. 

a. Adult---Eagle s i r h  l irI l  white head and tail, usanallt 5 -+ years of age. 
h ,  Kar-adult---Eagle wi& broap*'~ nctrling in predirminatelp. %hire head z l c l  tail, ca. years 

old. 
c. Suhaduls- One to &rei?-year-old eagle in various plumages of brown and white mottling. On?- 

ymm318f haid eagles are t j ~ i c a i l y  dark, and two ti1 ~ree-ge;a+ld bnrds have w h t e  Sellirs with 
m inverbd white frjmgle j?n their back. Hovreber, .o~e ob,tew& a ten-mcnh old teierrxtered 
mstling in the white bell:, phase, s$s 8 ariation does exist. 

81. Juvenile--.A Erst year egHe, from t1~jping (when it leaves the neyt through rnigrzt~on 
e N~si;tiisag-~4 haby eagle, from hatchmnp ro Redgiwg 



As m e n ~ a n d ,  22 known or potentid histcsrid rnes: sits have. beez di,*.urnea^;td Zr.3 Arizc~r~i-;, each wizh 
b~sisq'ing degre?  of eviden~t; mncerning nesting md aduiu. The nest sites are presented an dpi~abetical 
order &y n m e )  on sunmarqi she&,  wi.ith detzils on e a ~ h  nest. The exact fct:at;tinns of the.9~ nests are 
pio%& on maps in the jirlzona Bdd Eagle Nest Map Atla  (Y't'olume F). %$oft nest site& rxcus on 6ve 
mdor drainagm, the Salt, "s'erde, Giba, Colorlidrt, and Link C~lorado rivers. In aifdistc~n, rnc;cts are 
latcatd un Stonernan Lake. Upper md tower  E,&e Slary, East C iex  Creek. 2nd near Pritszntt 
F i p r e  5~0-1jS 

5 i ' e h  Rixr Drainage 

Eight histetrichf b r d i n g  xea? at: loeat& on the Verde River draindge, seien on the Verde Rwer and 
one on the Eastst Verde River. The Box Bar rtnd K d i e  Rock sites %?ere found in 1837, between the: Fort 
McDowell Indian R~senlation and Banlett Dam on the Verde River, b E h  nests uere built in savarc, 
cacti (Srumph and f reighton 1977). The Cold Water h r d i n g  area occurs near tine mnflusnce of Cold 
Water Creek on the Verde, between West Clear Creek and the East Verde River. Adults were first 
r r p o n d  at Goid Water in 1986 (8. MaiPhee, perj. corn . ) ,  and a cliff nest u s  found on 22 Fcbruarj 
1989, but the site has apparently not been occupid in recent years. 

Tne Tower territory was found on 28 June 1486, near the confluence ot  Sycamore Greek Canyon on tile 
Verde River. Five cliff nesrs exist in the area. one of which .forms an approximarely 3 m high column, 
tutd had a white tail fea&er stuck in the to2 of itst when fcjund. Adulss have been s igh t4  in the area. but 
breeding has not been recorded in recenr years CDriscoll, unpublishd field notes). However, Floyd 
Tnompson (USFVliS) r e p o n d  a nest was active and praducd young in 1965, 19&, and 1968. in this 
s m e  location (Forbis 1884). Hell Point, discovered in 1935 just fiefow the wnfluence of HelI Canyon 
on the Verde fRubintc a d  Podborny 1976, Rubink, pers, co rn . ) ,  mnbins five cliff nests. Adults were 
sighted on the cliffs in 1975, and the caretaker at Rio Verde Ranch documented " o d  eagles nesting here 
in ttae 6970s. He said he report& the nests to AGF in the early 1970s- hut was told &at bald eagles 
". .. don't nest on cliffs." a reasonable belief at the time. The mount  of mute near one nest on 26 June 
1986 lead ro the assumption that tfie nest may have been used that year. In addition, a juveniie bald eagle 
was sighted 5 k-m (by air) upstrem @riscoll, unpublished field notes). Tfie Muldoon site was also folrnd 
on 26 June 1986, 16 Kn u p s t r m  of Well Point. The Muidoisn nest is more typical of a goldzn eagle 
nest, d ~ o u g h  we nushed a juvenile ba!d eagle from the cliff. Suckers were abundant in thz Verde River 
in this area Driscolf, unpublished field notes). The Sullivan nest, in a live coEonwood tree, was found 
in 1973 on Sullivm Lake merde River). The site u~ not occupid by baid eagles from 1973-1975; 
however, golden eagles used the nest In 1974 (Rubink md Podhorny 1976, Rubink, pers. cornm.). The 
LF site wa. locat4 on the E a t  Verde River, near the LF ranch, bril the n s t  free blew down in 1983 or 
1883 (6. Swaboda, pers. crsmm. 1, 

Mf River Draimge 

Five hisa)ric& b r d i n g  ares are located on h e  Salt River drainage, ma: off f ' e  7 onto Arm uf  Rouser elt 
Lrike, two on tlie B l a ~ k  River, and zwo dong the % M e  River. 23.3 Rock Creek breeding area w2s fsi;.iind 
in 195 1 idant-; of the Toneo A m  of Rooseveit Reservoir. The site was i3~i l lp id  ~ T O ~ I  195 1- 1952, hue 
a Gniversity of Arizona graduate srudene shot one or f i c ~ t f t  the d u l t s .  No adults were sighted in 16353; 
houever, in I954 the "leu!@ and nest were photograph&. Adults were ohserved at rhe nest again in 
1955, but the b r d i n g  area w a  not chscked from 1956-1958. The nest tree burned in a fire irn 1959 
(C. McCullough, unpuDBistn& fietd notzs), 





TH%e Nro~lcc~ and hdedrae."; neirs %ere j i a ~ , d  i:l 1975, dalng the Bla;k Kri ere In I li e i~oneHzri~\a Fi!?Pi? trcil~ 

B r o r ~ c ~  is 5 6 h gbi air, ~ ~ . O I P B  the Wknrrc and BlazL River eonactilencr, aald hatsnes is 17.5 kan b"b> airq  
fron? the ti 'influen~r :Rubink, per$ u i i~~ i? r  j );dt;in1?1 bas shourl redsfit signs ctf oucupan:] {$fa: Icj9Cii. 
a5 a pair ot  adults wzre e~hservt"s:i takrnz 20 srndilmouda bas,s.: idrarnt-ig a fish-sto~king rlpttrnrn<>n~ and i ;>~ng 
off in ~ % e  same directloll un each fora:, . as ~ r f  feeding jrlung in B neb1 S o t ?  Barrces, pcrs :c~ilnn ;, 'I'he 
Seven hliie szte 1s located in Seven ?clile \iL ash ilfi" the Mrhnte R i ~ e s ,  The nesr rzze was iiid:kt"hi in  19-4, 
and bald eagles were Isn the area. bud gt,!J.;~ eagles Bere using the nest, Sawt<~oth \+as repuned in 3Q74, 
in a juniper snag near Sav;roo& Tank, tile %%its Rives, Tne site %a5 visiteddi, but rsiirn*o?.sae h3d tut 
the snag ht~w-t One >clung was report&{ to hahe f l d g r d  in in974 rRubink and Padbarny 19'6, iixbank, 
pers. wmm, i .  

Tuo possible historical sites arc tocar& aior,g Edgi;: C'rcek, a trlSu:ru-y (if the Gild Riier. 'Thy :;lrf neakt 

3t Eagle md W i l I o ~  were k u n d  in 1Q77, hut Mere uno,.xupred &sr >ear [Xrihinic, pzrs t~jrnrn : 

m l e  Color& River Drainage 

The histari:al Grand Fails nest site was first repor t4  in 1939, when bald eagle bones dating between ?Oi) 

and 1300 A.B. were found in the Wuparki h e b i o  wargrave 1939). Hav~ever, these bones may have 
been a product of Indian trading with other regions. In 1951, two young were r epo r t4  to have iJedged 
from the cliff nest, 20-22 mi upstream of Leupp. The young were raised to adult plumage by Charles 
Foster (Shmph and Creighton 1977). 

Gotorado River Drainuge 

Hat7asu is a historic$ b red ing  area on Topock Marsh within the Havasu Katiunal Wildlife Refuge. 
Adulls built a nest in January 1975, in a cartonwood snag, but the tree fez1 in a storm in September 1976. 
Refuge personnef. construct& an artificiai nest in a live cotranwood tree 100 m away, using the original 
nest sticks, The b red ing  area wac occupid from 1975-1979, but appsently no eggs were laid. The 
sire was rrnuccupierl from 1985-1981, and xas d r o p p d  from the nes",sunTey in iq82 iXubi& and 
Podborny 1976, RubiA, yers. c o r n , ,  Delmey m d  Berry, pers, comm.). Tho ciiff nests were also 
repnned in this area 12-5 mi downstream of railroad bridge) by Floyd Tt.Inmpson (YSFM'S;. in Forbis 
r 19831. 

Other Arem 

Five tatter 1rlstori:al nest Gter are Si)t.atd ~ 3 %  the maia river ~ ~ S L ~ I E S  AduIrs wc-re first refi:irted in the 
Fort Whippie area r a z z  Presottj. prior rc  1866, md the eagles were rccordd  nesting prior to 1937 
{Coue-2 11866, Bent 1937i, Measns a 3 $901 ntired b d d  eagles nesting fiar- yeass in a pine tree n e a  
Stonemm Lake. The Red Hf-Iiii rite was for;nd in a snag on East h'leax Creek ixl 1968 (Srim;?h md 
Creighroaa I9V7 The nest still existed & of 19'6. but fe11 prior to 438f) CF~ Grbbb, per&. ~nmrn. )  The ". 
Lov;er Xiar? bredang area Bas found on L o ~ e r  Lake 3ld1-j in 1970. Hhr? tree nzst .n& tssed from 
1970-1972 (Stenrnph m d  Creighhx 147") Tho Lpper Mar: site w. as faund in 19":. and wd,i reptized 
to have f l d g e d  young that .;ear (Snamph a ;~~ i  Creighbon 197'). 



Of the 22 prenrlad historical breeding seas, six are known Gave i-ez<>.rrds of nesting! bdd eagie t t r d i n g  
gat (for% b%ipplq Grmd Fdk, H a v s u ,  Heli Point, Rock Creek, Staneman8, three ,"art: most likely bald 
a g i e  b r d i n g  a r a  (Cold Water, ht"atara~\~ T o ~ e r i ,  three are possible bald eagle b r e f i n g  
&F, Sa%icmrh, Tower, Upper 3fary). three are possible baid or goldera eagle breding arw (Mraldoon, 
Sevea Mite, Suliivmft), md seven rernain u&aown ifk3x Bara8, Broncct, Eagle, tower  M v .  Nd1e Rock, 
Red Mifi, Willow). Al&ough some of r h a z  sita will likely remain historizai (unoccupI&), others may 
hecome nccupid in the &cure. The no& ctccupid Perkinsiiile breer3ing areti (see Section D4.21) was 
on the historic& roster prior to 1989. Adults have becsb sigktd in the vicinity of the Rock Creek md 
Cold Water b r d i n g  rum since 1986, and rheas terrirories may be o:cupid at unhown nest tocations, 
The Hell Point site has dso shown signs of uccupmcj rwentl? i 1986), and adulk5 are' a~asistently sight& 
n w  the Tower b l - d i n g  %a. Other historlcd nest sites are willlin t3e home range of cunentty active 
breding arms, B c ~ x  Bar (Fort McDowt.ll), lu'edle Rock @artierti, LF @ a t  Verdef. Ira diddition, the 
riparim habitat and s t r m  flows in Arbona have changd over ~ $ 2  y u s .  md some hisruricd h r d i n g  
a r m  may no Ivngzr eonrain all ttf the n s f i s x y  componenL\ of a senicable  b r d i n g  location (see 
S ~ t i o n  C2-2). 

D5,1 BOX BAIZ SITE 

Inform;jltion Source: Kernit Lee, Lee's fndim Trading Post, in 
Stumph and Creighron 1977. 

Date Discover&: 1937 
Drainage: Verde River megulated) 
Elevation WSE): 15W - 1620 t't 
County: Marimpa 
Latitude-bngitude Ten Minute Block: 334-1 114 
Land Management: U.S. Forst  Serbrice, Tanto %&ion$ Forat, 

Cave Creek Ranger District 
Distance From Phoenix: Air - 50.0 km No&ast 
Dismce From Salt River Confiuenee: 24.6 I<m 
Quadrangla: Fort McDowzll 7.5 hfinute 

Bmletl D m  7.5 Minute 



D5.2 BROfk'CO %mF SITE 

Infor~~aetorn Source: Dume R u b i d ,  C.S. Tisil ~ind Wiidl:fe Sew1~'e 
Date Dis~overdcf: 1975 
Drainage: Black Kivc.s 
Elevatitltn (MSI,): 4-1-03 - %W ft. 
County: Gila 
L,?ti&de-Langimde Ten Minllre Biock: 331-1 101 
Land &lanagemenre t; .S.  Bureau of Iradjan Affairs 

Furr Apache indim Communlsj {?;or& t?C Biack River! 
San Caios  Xndiar, Communiej <Sou& nf B:a;k River) 

Dist;trzct: From Phoenix: Air - 175.0 h East 
Distance Fmm Black and White River Gonfiusnce: 14.2 lh 

Air - 5.5 hn 
Quadrarrgles: Fork5 Butte 7.5 3fi11ute 

Nest Site  
& 

I Ponderosa Live Gnknown U n h o w n  - Rubink No. 4. 



D 5 3  COtE, WATER X W  Sf;= 

Dare Dihmverd. 12 Eebmag-3 1989. First Rcywh5 Ozt~)bzr 1986, 
Drainage: VerJe River Prw-flowing) 
Elevation Q;"%SL): 27m - 3 W  f"i 
County: Yawwai 
Laitude-bngitude Tew Minuse Black: 542- 1 1 14 
Emd Managenrent: U , S .  Forest Service. Comnino Natiitnai Forest 

Baver Creek Rmger District {East of River$ 
US. Forest Sewice, Praci3n KationJ Forest, 
Verde Rmger Distri~t WCL~ crf Verde Ri\.er) 
G.S .  Forat  Service, Tonto Katiund Forest. 
Cave Creek Ranger District {South of Krn 147.9) 

Distance From Phoenix: Air - 107.5 IOn Korth 
Distance From Salt River Confluence: 151.0 I(Lsta 
Quadrangles; Verde Hot Springs 7-5 Minute 

H a c k b e q  Mountain 7.5 Minute 
Homer Moun&in 7.5 Minute 
Tufe M s a  7.5 M i ~ u t e  

1 Cliff t'niinswn Existing - Found 12 February 1989. 

Adults sighted in area by Doug 
MacPhw, U.S. Forst Service. Verde 
Ranger District. 
A ~ U ~ L S  sight& in a r a ,  
tidinlts sight4 in 
?&st 4 faand, 



D5.4 EAGLE h=T SX'TE 

Information Source* Duaiie Rubinkr, U.S, Fish dnd WilJllre Seavice 
Date Discnverd: 1975 
Drainage: Eagle flszek Free-flowing ' $)eremid : 
Elevation (32SL): 35M - -38W ft 
Coune: G r e c = d ~  
Latitude-hngirudee Ten Minure Block: 3 30- l@32 
Land Mmagement : Private Idand 
Dismce From Phoenix: Air - 250.0 km East 
Quadrangla: Clifton 15 Minute! 

Cliff t'&ort.n t'nknlswn - Rubink No. 2. 
Fioyd Thompson GSFWS) dso report& a aesr 
in this area (Forbis 19831. 

Young Comments 



fwfumaariiln S O U B G ~ "  Elliott C u u a  1866. 
A&ur Cievelmd Bent 1937 

Dace D~scoverd :  Priix ao 193'7, (1 866). 
B r a i n ~ e :  t;&own 
Elevation (MSL): 53W iZ 
County: k'avapai 
Latitude-hagirusle Ten Minute Bii~ck* 3414- 2 22 
Land Mmzgement : e ' n h o ~ n  
Distance From Phoenix: Air - 1130.0 km Kortfa 
Qurtcfrmgia: Presmtt 7.5 Minute 

Utilized Status 

Bald eagles sighted in area. 
Baid eagles nesting in area. 

< - Prior to 



Xnfitrmariofa Source: 1,yndon L,  Hslrgsave 1939, 
lack Ftastzr, t: .S,  Nation& Park Sersrice, ic 
Sturnph m d  Creightoi~ 1977- 

Date Dis&?ver&: 3951. (19398, 
Drainage: Littie @oforado Rives 
ELzvatittxa (M5L): - 47W ts 
County: Cocoraincr 
Latitude-bngimdc: fen  Minute Block: 352-1 118 
Land Management: Lr.S. B u r a u  of Indim &Affairs 

Navajo Indian Cornunity 
DLsmctt: From Phoenix: Air - 232.0 km Xorthast 
Quadrmgls: G r a d  SAIs 1.5 Mi~lure 

Cliff I95 1 "I&own - Approximate nest focation. Nest is 
20-22 mi upstream of Leupp, on the sou& cliEs 
of the Little Colorado River. 

f 939 Bald eagle bones dating between 700 
and 1300 A.D. found in &e Wupaki 
Pueblo (Wupatki Xationd Monument). 

1951 SuccashI 2+  2 2 Two young raised to adult plumage by 
Charlu Foster, Leupp, A r h n a .  



Iniijrmarion Source: Riitsert 1,. Delane) and T j  Eerrk, 
l:.S. Fish and Wildlife Service, 
H a v a u  Naticinai Wibdiiie RetLuge 

Date Discover&: IS January 1975 
Drainage: Coloradij River Rt tp la td j  
Elevation. (3ISL): 460 ft 
County. Muhave 
Latitude-Loagitude Ten Minute Blaack: 3 4 -  1 143 
Land Mandgernent* 1y.S. Fish md Wildlife Sewice, Havasu Kationd Mriidiife Refi~gp: 
f losure: U.5. Fish and M7itdlife Service Closure 

Enact& 1976 
Closed Tts Aii Enrry 4-40 m Surrounding Nest T r e  

Disbnte From Phuzni.;: Air - 270.0 km Norrhuest 
Quadrangim: tidies 7.5 hiinute 

Nat Sits  
KO. - - i - t i l i z d  Stabs  

1 Cogonwood Snag 3 975- 3 976 Nest built Janurtry 1975. Ruhink No. 36. Tree 
destroy& in wind storm September 1976. 

2 Cottonwood Live 1977-1979 Existing - Afrificid nest construct4 Xovemher 
1976 in cononwood rree 1M3 m east ot original 
nest snag, using sticks from nest 1 ,  bg. t ' .S ,  Fish 
and Wildlife Service personnel at refugl. 

3 Cliff Unhown 15nkrrown location. It'est is 2-5 mi i fownstrm 
of railroad bridge, just inside mou& of canyon. 
Kest repofid by Floyd Rompson, in Forbis 
(3984). Nest status Is unknown, 

4 CIiff C h o w n  Unknown tocation. Kest is downstrem s f  
nest 3. Nest report& b j  Floyd Thompson, in 
Forbis 11983,. Nest status is unknown. 

Keu pair, bath ~ 2 % - a d r n l ~  c :a 4 j d u s  

old,. Eagles in area 35 Ja111iua-q - 

2 %farcla. Nzfh I biiilh. Ap~arentl) ntl 

eggs Kere laid. 
Eagles ~w area Determaher 4975 ti> 
Februzj 9 9'43. Aduh  cupuiating ant1 
watrkl~g on cest 1. Apparently nc> egg€ 
\\;ere. laad 



Eagies in area 1 December 1976 tc 
Aixril 1977. Adutn work& nn nest 2. 
M d e  disappear& 6 7 M s c h .  Fernale left 
area in April. Apparendy DO eggs were 
laid. 

Breding area drdrappd f r ~ m  nest 
surveys. 



fnafi~mmatiuma Source: Dume Rubink, X',S Fish arid Wildlife f esvrce: 
Daniel Drisci.ril. BivSystern4 hnalysiq, I ~ i i  

Date E>isalver&cf: 1975, i 1970s). 
Drainage. Verde River rFre-flowing) 
Elevation (MSL): - 43W it. 
Countj , Yavapai 
Lazit-ude-La~ngimde Ten Minute Bi8b.k. 345-1 1 2  i 
Land Mmagement: C , S .  Forest Servize, Preszct?. I";ation:ri f ort%,tr, 

Chino 'Valley Raragzr District 
Disrmce From Phoenix: Air - 163.0 km Nstrh 
Distmce From Salt River Confluence: 283.: Kzx 
Quadrmgls: Hell Point 7 , s  Minute 

KsC  Sites 
i";o. Ctilized Status 

Cliff C&nou.rt it'est f6,und 1975 - Rubinlr No. 3 2 .  Not found 
on 1986 survey. 

Cliff f 970s Existing - Found 1975. Rubink No. 33. 
Cliff 1970s Existing - Found 1975, Rubinic No. 34. 
Cliff Unknown Existing - Found June 1986. 
CIiff 1986 Existing - Found June 1986. 

Yeas Young FIed:beed 

Caretaker at RRio Verde Rmch (via 
Mizhaei Cross. Arizona G m e  mb Fish 
XJepartmenr, 1990) repafie8 bdd  eagles 
nesting on these cliffs in the 1970s. 
Adults s igh t4  on cliff& during nest 
sur;cys. 
Escsh mute on zliff and n s t  irr June. 
Juvenile bald eagle sight4 6 km (by air) 
uprivtr in June. 



Infurnation Source: Ch~r l i e  S H ~ ~ O ~ B .  LF R ~ I I : ~  
J4atc Discoverd: 1970s 
Drainage: E a r  t'erde River Free-flowing 

830 if$ purnpcxi in from Exit C i a  Creek) 
Ebevariora iMSf-,f: 3244 f~ 
County: GiZa 
Latimde-hngitudtf T*.n %$inure Block: 34% -1 11"; 
Land %fanagenena: C . S ,  Forest Senice. Tonti) Sai iond Eorzst, 

Payson Krmger D ~ s t r i ~ t  
Distance From Phoenix: Air - 102.0 kn No~&ast  
Distance From Verde River Confluence: I8.8 Km 
QuadrmgIes: rZ5press hucte 7.5 Minute 

Status 

1 Co~onwood Live Unknown Kest tree bieu. down in 1983 or 1984. 



Isab-k,mndtion Source. fmei, W ,  Swe:ne!. L.S F ~ r l s r  Ser\ax. 
Mcrrmitr, t,akr Rdngt tr  Dastn i ~ e ,  
in Srumph and Cr.;.,~ght$rn 1977 

Date Discrrverd: 1-918 
Drainage: Kalnut C r s k  i h w e r  Lake Mary iXeguiated ' Rcserv,~ir; 
Elevation (*%SL): 6790 - 6880 9 
County, Gocc>ninca 
Latitude-Ljnyitude Ten hlinme Block: 350- i % 13 
Land Management: f _ ' . S .  Forat Sertize, Cclconino ,"caritin& Foie~:, 

Momon  Lake Ranger District 
Distmce From Phoenix: Air - 186.0 krrm No& 
Quadrmglcs: Lxtwer L ~ k e  Mary 7 . 5  3lin.iirt: 

Ashursr Lakit 7 3  hlinilte 

d Unknowrt Live 1970- 1972 C n h o w n .  



Infomalion Sa3isrcr+ Dd~aiel Drlsco'i'i, B i d y s a e m  .4r,dI5ilb, 1s;. 
Date Disa?verd. 26 f u n 2  1986 
Drainage. 't'erdr River Free-faovifing ! 
Elevation WSL): 4203 - 43W ft 
County: Yavapai 
Latirude-1,ungitude Ten Mininte Block: 345-1 1'32 
kmd Mmagement: t - ,S.  F13rat Servie'e, P ~ ~ ~ C L B E  bestafii\ad FL~re*;t- 

Chino 'r'aliey Ranger Distri;:: 
Bislance Frr~m Phoeralx: Air - 163.0 ha ;Itor& 
Disance From Sdt River Confluence: 299.8 fi 
Quadrmgls: Hell Poir,t 7.5  Minute 

CIiff tl'n4;i2own Existing - Found 26 June $886. Nest rnijre 
closeiy resembles a golden eagle nest, aithougiz 
a juvenile bald eagle was flush& from this site 
on 26 June 1986. 



D5,I2 NAIAhZ5 3WT SITE 

Iniitmz~lon Source. Duane Rubink, U S Fish arid W~IdIifc Stsv~;t 
Dare Discover&: 1975 
Drainage: BIack River Eree-Rcts ingi 
Elevation (MSL): a 8 0  - 4 " 5  ft 
County: Gila 
Latitude-hnglade Ten Minute Blozk, 333- 1 lW 
Land Mmageratent. Y.S. B u r a u  of I n d i a  A%darl 

Saxl C~LTII ,~  Indian Cornmunirq dSou~h of BiazK R ~ t e r i  
Fort Apache Indian Coramunitj iKo& uf H l a A  Rivzrl 

Disance From Phiienix: Air - 182.5 kq E a r  
Dismcr: From Black md %%ite River f onfluence: Air - 17.5 km 
Quadrangis: Ga~-,rgm Butre 7.5 Minute 

Velasyuez Butte 7.5 3linule 

f Ponderosa Live 1;nknown U h o w n  - Found 1975. Rubink Xo. 3 

14398 Occupid? ? ? ? ISair of adults sight& in area in May 
1390 by Bob Barnes, Reclmation, 
A d u l ~  took 20 smdlmoutfi b a s  (during 
fish-stocking operation) from a mma 
near Smrge's Ba in ,  md flew off in 
s m e  direction on each foray, as if 
fedciirrg yilung in a nest. 



D5,13 hEEX)I,P: RC3CK hrK5T SITE 

fwfomrtrioan Stjurze: Kermit Lee.  lee"^ I n d i n  7 rdd;ng Pose, rn 
Samph  and Caeighton 137". 

Date Disceivrtrdif: It)?? 
Drainage: Verde River {Re~wiatdxli 
Eiei~ation (MSL): 1550 - 1640 ft 
County: hfariwirpa 
Latitude-longitude Ten Mianrrte Block. 333-1 114 
Land Management: L.S .  Forest Service. Trsntil tdtionai Fur&t, 

Cave Creek Rmger District 
Dismce From Phoenix. Air - 48.5 km Xltr&easr 
Dismce From Salt Kivzr Conflue~cf: 29.5 Krn 
Quadrangla: Bmlett Darn 7.5 Minute 

Sat sit= 
No. Utilized Status 

t Sasaro Crtcas Live I937 U h o w n .  



DS, f if W D  ZTILI., 3 - F n  SITE 

Inf~rmaritirn Source. Louis Eriiih, 1" ,B Xjiire~bi of Reblarn;ff*ijn, 
in Srumph and Cse~g$lu,n 197, 

Date Discover&: 1968 
Drainage: Ea t  f lm Creek @e@iard , Per~izziai a 

Elevation (MSL): - f t  
Cutlrtty: f ownino 
Latitude-loray irurle Ten Mnnutr BIo;k 344- 1 105 
Land Mmagernzns. U,S.  Fures: Seriice. Comnlnn Nattt:on& F~>rest, 

Blue Ridge Ranger Drs t r~ i t  cttlest of Creek! 
C . S .  Forest Service, Sirgreaves K";agunai Pc)ratm 
Chevelan Ranger District ( E a t  of Creek), 

Distance Prom Pfioeaix: Air - 175.0 km Kor&aatil 
Quadralagies: Qua4le Hill 7.5 bflnute 

HmiIton Crossing 7.5 Miaute 

1 UrJ;nown Snag Iynkno wrr Nest fbund in large snag on w s t  rim of canyon, 
above gaging station in 3968. Nest still &err in 
1976. Snag f d I  prior to 1985 (Tcryl Gmbb, 
U,S,  Forest Szrvice), 



85,15 R W K  CREEK SW SK7:X 

Enfc?mlation Source: Clay McQ:oili-iugii9,i Fiilld "ittes, A r i ~ o r l d  Game and Fish Depmsnent. 
Ddte Biswverd: 195 1 
Draisaagt;: Rock Greek 
Elevation r%fSt): 28Cr3 ft 
County: Gila 
Laeihde-LungiftldI: Teo Minute Block: 334- 1 18 1 
Land Management: I:. S ,  Forest Senice, T J ~ ~ L L I  Nat i~na l  h.'t>sc"ix, 

Tonto SaGn Rmger District 
Distmce Frun Phoenix: Air - 80.0 h 3t;o&ca5t 
Distance From Rsosevelr Resewoir: Air - 5.5 km 
Quailrmglc%,c. Four Peak 7.5 Minute 

Thwdore Roosevelt Dam 7 . 5  hlinute 

I95 1 Occupied 
1952 Occupied 
1953 Unoccupied 
1954 Occupied 

ihilized Status 

Live 1951-1952 Nest found 1951 
1954-1955 Nest tree d ~ t r u y d  by fire in 1959. 

Young Fidesd - 

7 ? ? One or both adults shot in 
? ? 1 1951 or 1952. 

"? "d ? Adults and nest photograph&. Aduls 
defending site in February and March, 
but no adults in ara in April. 

1 st Adults deferrding ncst sire in May. 

Kest trzz drsrranyed by fire, No eagles 
seen in area.. 



US-16 SAMTWTM NEQ SITE 

Iraformation Source: Duane R&hi&, L.S, Fish md  Wildlita. Service 
Date Discover&: 1974 
Drainage: Yellow f acket Spring gf;ree-fl*isi ing Inter~n~nenti 
Elevation (XfSL): Sm A 
County: Gila 
Latitude-bngitude Tea Minure Biock: 3.34-1 Z 
Lmd Management. C , S .  Burak: of f ~ i d i a  s?4 f i i~~  

Fort Apache Indim Commurtity 
Distance From Phoenix: Air - 201 .O km E a t  
Distztnzt: From m i t e  River: Air - 8.1 km 
Quadrmutgfc$?s: Canyon Day 7.5 Minute 

t Juniper Snag 39-74 Kest r e p o a d  1974. Rubink So. 5. Nest snag 
cut down 1974. 

6974 Successh1 li- I 1 One young repoft& Adged. 



D5,17 SEbZN ZZfLE h="r SITE 

Infomation Source: Duane R u b i d ,  U.S. Fish mj7d Wildlife Senice 
Date Discitverd: 1974 
Drainage: Seven b4Le Wash {Frw-S~:\x ing Interrr,itte~t: 
Elevaaron (MSLi: 5 W  ft 
County: Kwvajo 
Latikde-bngit~ide Ten hf fnute Block: 3 4 -  1095 
Land Maaagemenr: t".S. B u r a u  clf Indian Afhirs 

Fort Apache Indian Commu~il-y 
Distance Fmm Phoenix: Air - 208.0 f;m East 
DisQnzz From "ir?aire River: Air - 2.5 kna 
Quadrmglm: M i r e  River 7.5 Minute 

1 U h o ~ ~ n  Live Unknown L d n o u n  - Found 1973. Approximate nest 
Iocation, 

Bdd eagles in area, but golden eagles in 
nest. 



&25,18 aO;*r"E%%-kV SITE 

Intatrrnatjrtn Source: mgs sAlexmder M w n ~  18:30 
Dare Discover&: 1890 
Drainage: Stonemm Lake ixatmrai Lake! 
f levaxion PZSLf: 68W fr 
Ccjunty: Gsmnino 
Latirude-Longitude Ten ivinrrce: fllisck: 344-1 8 33 
Land Management: ti , S .  Fos&$h Sznicr, C O ~ ~ P F L J ~ L ~  Naf ii~~ld ilorz~t,  

Baver  Creek Rmger District {West hdr '  [if' Lake! 
Long Ydfey Rmger Distrlzr (East hdf  i?f Lake) 

Dismce From Phoenix: Air - f 55.0 h No& 
Quadrmgles: Sronemm Lake 7.5 Minute 

t Pine Live < 1890 Unknown. 

< 18% Occupied Bald eagles reported naxing many years 
prior to 1890. Approximate nest 
location. 

< - Prior to 



E)5,I9 STLLIVAX 5-T SITE 

fnformaiion Source: Duane Rubink, U-S Fihh md M'iidiifc Servica: 
Date Dlswverd:  3973 
Drainage. Verde River : Sullivan L&e (Fred-fion ingi 
Elevatittn dMSL): 4380 ft 
Cctunty: "r'a~apai 
Latirude-Longitude Ten Minute Block: 345-3 122 
Land Mmagemenr: Private Land 
Dismce  From Phoenix: Air - 161 -5 Irm ?B'orth 
Disrance From Sdt  River Confluence: 316.0 Km 
Quadrangles: Chino Vd;ile~ North 7 . 5  Minuts 

Paulden 7 . 5  Minute 

I Cottonwood Live Enknown fJr&n~wn - Found 2973. Ruhink KO. 35 

1973 Unoccupid 
I974 Unoccupied 
11275 tinoccupi& 

Sest used ifby  golden mgles, 



Xniormatiat.~ Source Dmid Dri~soli, BwSjbr-rmc Analysis. t'nc' 
Dare Dlsc;-rverd 26 June 49886. P-oJuc t~ t~ ty  data faibtn a nmt  in the ~ml: ii)iatmn B i B  7x2 LbqCXL 

(possibi:, nest 25 eepsbxzd h) Flo?d n o m p r ~ n  QI'SFU'S'. :n F\r:tai> r 19841 
Drainage fJerde River {Free-tlowzng~ 
Eievatittn (,%St): 3500 - 3600 ft 
Count3 : Y avapai 
Laritude-Ltkngitudc Ten hjinknte Block 345- 1 120 
Land Management: T',S. Form Service. C:oct>~jna %attonal Fors t ,  

Sdoaa Rmger District 
East of t'erde Ris er and Sycmc3re Creek) 
1: .S , Forest Service. Prazott National Fa>seqi,i;t, 
China L'dley Ranger District 
West of Verdt: Rke r  and Sycmcrre Crzek) 

Disrance From f%hoenix: Air - 154.0 km North 
Dismce Frnrn Salt River eloatluence" 242.6 KXII 
Quadra~gles: Ellixkdde 7.5 Minute 

Ntrst Sites 
KO. - 

1965 Successfui 
19% S U C C S S S ~ ~  
1967 Vnkrrown 
1968 Successful 
8 986 
A ~ ~ u a l l :  

Cf iff Unknown Existing - Found 28 June 1986. 
Cf iff Unhown Existing - Found 28 June 1986. Ksst ca. 3 rn in 

deptfi. 
Cliff Unknown Existing - Found 28 June 1986. 
CIiE Unknown Existing - Found 28 June 1986. 
Cliff Unirnown Existing - Found 28 June 1986. 

Young FIdzed Comments 

i i- 3 + f 4- Sest site active and produ2.A yotlng. 
f +  l i -  f 4- Nest site active md produced young. 

I +  i -4- I d- Nes: slrt: aa ive  m d  prodeiced ioung. 
%-hire: tail feaher sack in ro;. i a t  nest 2 
;adults rzpimed at Hb'eiks P,&e Acin%t> 
present aii>ng k'erJe Rl\;a during 
bredcdlng szciwn, 



D5.21 LTPK;EK ItTARY It' 

inf<jmatictn Source: f r ~ h n  E h m ,  Flagsrar'f, in Shatlph and C:reigtitain 1977. 
Date Discover&: 147 f 
Drainage: N e w m a  Creek ,' %Anrat Creek '' Upger LAe M r a q  

(Frw-;t'Lou.lng Reguiard i' Rseruoir)  
Elevation (MSL). 5800 - 69015 ft 
County: Coatninrt 
Latitude-longihde Ten Minute Blr~cir: 358-1 1 13 
Lmd Management: II . S  . Forest Sen ice, Cozoninc, Ndrionai  for*^, 

Miimon Lake Rangsr District 
Distance From Phoenix: Air - 184.0 km So& 
QuadidrangIm: Ashttrst L&e 7 , s  5;finiirt: 

Lower Lake Ma! 7.5 Minute 

Net Sites 
& Ttilized 

1 Uh0wh.n  Live 1971 U h o w r a .  

Fledged 

1971 Succ~sfu l  1 + 1 + 1 + Young report& ffedgd. 



Information Sourze: Duarae Ruhim,  L'.S Fzsh arad BVildirie Szrvice 
Dare D i s i i ~ v e r d :  L875 
Drrtinrtge: Willow Creek @re-flowing Pereml,il t 

Ef evatiora (MSL): 4830 - 5120 f 
C o u n ~ :  Grafiam 
Latitude-tongirude Ten Minute Block: 332- Iw3 
Land Management: tl 3. Rurmu arf InJim Afiirs 

San Carlos Indian G t a m ~ n i t y  i"rt'es;: nE Eagle C'reekj 
1J.S. Forest Senice, A p i h c :  S-;ational Foresr, 
@as$ of Eagle Creek, 

Distance From Phoenix: Air - 238.0 km East 
Bismce From Eagle Creek Cuntluence: Air - 2.5 
Qudrminglcs: Wiliuv, hfounrain SE 7.5 hlinuri- 

Bee Canyon 7.5 h-finute 

1 Cliff I;nk-nown Unknown - Found 5975. Kubink Xo, 5 .  



'This sectitapl contain!, Icicatiorts %here ddulb  have been qighsed dduring !he bre41n.g seaison, dthough a n&%,Ft 
has not heen fc~und to dare, md area5 s h e r e  nccti; i ~ r  eaglm have bcen r.,ynsrsd bg hi: public. ?%e 60 
possible r a ~  sites md unv~rifie~d heptir"i,i are prswnted n: archive p i t  repork of nests or bredinp 
adivi t j ,  md to aid ira future nest sm;h efforts. Data r:s c ra te  Section C.6 s t enm~d  from ~nmy S U U T C ' ~  

and persond ctsntacts, hllajar mntribuiiitns were miidr by Dume Rubilk, U . S .  Fish and KildIife Service, 
and by Stumph md f reighton ifir~fmatiitm) %hi) in 1977 campiled a list of repofid d u l ~  and ncs.t,q, 
Site specific siltrrces and wnfacrs are listed urider each sire, 

The 60 possible nest sires a;rd unverifid repopt are iocated throagh%,ut Arizona. Most sites occur on 
seven mqor drainaga, the Salt, Verde, Gila, San Pedro, Bill FViilims, Coioradil, and Lictie Colorado 
rivers. In addition, sites are located on 34ornlon Lake, creeks in the bfogi%ilon Rim area, mci Iakes in 
the White Misunraim (Figure D5.0-1). 

Detils on each of rhe g0 possibIe nest sites and umeriIi& repoK? are providd under each site. Eight 
sites are Locat& on the Verde River drainage. Three are on the Verde River; itne near P ~ k 2  Lake ( 3 3 ,  
a d  two n a  Childs (5 ,  9). In addition. two sites are on Sycarnore Creek (19, 20)- one on Oak Creek 
(Is), and two on the East Verde River (4, 6). 

Thirten QE the s i t s  are located on the Salt River drainage. Six are on the Salt River: one above the 
Highway 60 bridge (5i), two near Glezon Fiat (13, 18). one on Rooscvelt Reserjoir at Windy Hill (81, 
one on Apache Reservoir ( I ) ,  and one on Cmyon Resewoir (2). In addition, one sire is off the W%ite 
River 112), one off Ash Creek (1 11,  two on Cherry Creek 116, 17), one on Goon Creek (32, m e  on 
SJome Creek (71, and one on Rock Creek (I@, 

Five sites are on the GiIa River drainzge. Two are on the Gila River; one near Safford Valley (331, and 
one n w  the mnfluence of the San Carlos River (33). An addition& site is locatd  on a high mountain 
I&e off tfie Sm Carlos River (261, and two north of Highway 70 (59, 60). 

Four sites z e  Incat& on the Bill Williams River drainage. One is on Trout Creek (a), one on Pine 
Creek (291, md two ase on Burro Creek 127, 28). 

n i f i a n  sites are on the Colorado River drainage. Fivc are on Powell Rescrvois 638, 39, 442, 41, 421, 
"en are on the Coiorado River beiow Glenn Canyon. Darn 136, 37), two are on the tit?;tle Colorado River 
1'56, 5 3 ,  three are on tjie Colorado Rives witkin the GrmJ Cwyrin 4'53, 54, 551, and ant is on %lohave 
Wszmi.lir (52). 

One site is on Cholla Lake (221, sear the LitxIe Colorado River, An addieiiind site is un the Sa~g Pedro 
River, down near the Mexican border i37a. 

Ten aitcs ;se Iocxed on the Mogipliips Plateau %a. Orbe is on %%>rmon Lake 1251, two on Clear Creek 
$48, 491, one on Lmnasd Creek @I), a d  one on Ch~s-elm Crerk 1.32). In aJditinn. one sire i.i on a 
srnaBI lake near S"m Valley if 31, md three are on aChrist.3pher Crezk 123, 24, 501, One site i b  loczted 
on Foxkr t i~gfa  Lake (30:- ho'$vrarer, h e  Iaialron of th i s  lake is ~~aikno%%,i.rr t:l BF. 





Five orher s i t s  are located iin the %%ite Mounlara?. Onre is C ~ B  Scott R Z S Z F ~ O I ~  645 1, tmc ~ Z ~ H ~ ~ S B I  5ci'i)tl 
Rsemoir and Springznilie i%), one on Sumise f,akr (:I), and une on Mexncm Hay Lake b34i, 
Anotaner si te i s  lotated on Christmz Tree L&e (58j: however rhe iocation ctf Phis lake is unknrtwaa to us. 

Of the 60 possihte nest sixes and unveri f id  reports, 11 may suppofi n ~ t i n g  bdd  eagles (i, 2 ,  5 ,  7 ,  8, 
10, 18, 43, 45, 4-6, 51'1, Site 18 nay Zar the Cmyon or Ash a g i a  {see Secrio~s D4.2 md D4.51 whizh 
pclssibfy forage n m  Glezon Flat on the Sdr River, In ddition, s i t s  7 md 8 may be the same eagles, 
in Sdnme Bay md on Windy Hilt a1 Roosevelt Resenioir. Ka tS  and adults have been documenred at 
sites 5, 10, 45, md 46 in the p a t ,  

Four s i t s  are wi&in active b r d i n g  area  {see Senion D4j, and ma j  be defend& by thosi? pairs 
(3--R&moad, 6-East Verde, I 1-Ash, 17-Rdmond]. Bald a g l a  could pcrss jbly occupy 28 s i t s  (4, 
9, 13, 35, 16, 19, 20, 25, 26, 27, 28, 29, 33, 35, 36, 37, 38, 39, 40, 41, 42, 33, 52,  53, 53, 55 ,  56, 
57), based on habitat eondirions and repom of adulLs. The possibility of eagles occurring at the 17 
remaining s i t s  (12, 14, 21, 22, 23, 24. 30, 31, 32, 34; 47, 48, 49. 50, 58, 59, 60) is u h o w n .  

1 .  APACHE E S E R V B f R  
Pine Cove: 1 cove east of Waterdog USAF Camp. Adults comistentIy sight& in 1974, Burnt 
Corraf to Thmdore Rm3sevelt D m :  Aduits foraging in 1984, Adults sight& at T.R. darn d;Lf 
s u m e r  1986. Many reports of adul& at T.R. D m  area in spring and s u m e r ,  1986-1990. 

Sources: Ruesch mind Browne (1984). neodore  Roosevelr Darn personnei, S d t  River Project, 
Phoenix, Arizona, 1986. 

2 .  CANYON RESERVOIR 
GliEs n o d  of boat ramp: Adults foraging in 1887. Adults feding fl&g& ( s c r m i n g j  young on 
cliffs at Km 38.8 "every s u m e r  from 1977-1987." 

Ji,urce: Fisheman on Canyon Reservoir, 1987. 

3.  SALT RIVER 
Coon Creek q4l\i, RISE, Sec 8): Bill Lee Springs. Active nest in crack on cliff in 1987. 

Source: Anonymous Report, 1987. 

4. EAST V E D E  S V E R  
Dimctnd S Bend (near Bimond Rimi: AduIrs in area. 

Source: Anonymous Repofl? 1887. 

5 ,  VERDE S V E R  
Cold Water Creek: Adults often seen in area. Empty n ~ t  found in 16389. 

Source: Doug MacPhe, t; .S.  Forme Senice, Verde Ranger District, Camp Vsrde, Arkurna, 
1986, 1981. 

6~ EAST V E m E  RIVER 
LF Ranch: K s r  in top of' pine tree OR Pine Creek or Rock Creek 

Source: ChlrrBie Sua'ooda, EF Ran&, 1987, 



7 .  ROOSEVELT ESERVBIR 
Sdome Creek: AduBt male conssstently pexciaed nn Sdome Bar, in 1988 Mde itbserved cabgiing 
prey north up :reek, 

,Fnusce: BioSystearb Analjcis. Inc., Tzanpr, f?ir~crma, 

8 RWSFVELT RESERYOIR 
Windy Hill Adalt pair perched on d i f f  in winerr 1986 -H988 

.Fnurce: BioSysterns Analysis, Inc., Tempe, Arizi,na. 

9, V E m E  RJYER 
Childs: Cliffs north of Chiids, AduBt tm a r a  in 1986. 

Stjil.rce: Anon ymotts Repora, ! 986 

18, RBOSEVELT RESERVOIR 
Rock Greek: Arizona G m e  and Fish Cabin tcl ci?n:iuen;e. 

Source: Ciay McGolic~ugh's field notes, Arizona G a ~ e  and Fish Dep=-ftmtnr, Phoenix, Arizona, 
1951-6953, 

11, ASH CREEK 
Highway T d s :  Adults sight& from 1986-1988. Two young sighted in May 1986. 

Source: Dugger Hugha, U.S. Forest S e ~ i c e ,  Globe Ranger District, Globe, Arizona, 
1886-1988. 

12. WHRE RIVER 
Chino Springs Tank ff4N, R23E, Set. If ): Sest in area. 

Source: Anctnymous Report, 1986, 

13, SALT MVER 
Hackberry Springs: Adul& swn in are3 

Source: River Runner, 1986. 

14. STAR VALLEY 
Smdj take: Adul& hraging throughout year, 

Source: Rick and V d  Boudna, Mesa, Arizona, 9987. 

15. OAK C E E K  
Page Springs Hatchery: Adults sight& dimuaila d u w ~  atf hd$iiBt"~j. 

Source: hfmj ancinymcjus rzpcsm, 

16, CMEmY CREEK 
Eilis R a c h  {east- of A b & c  Peak): Aduia slghtd &roug&ioul j e x .  

Source: D d l a  RReig> Sail Rives Pri;;jech, Hjdtoiogy Depx;p%rnp.nt, fhuenix, Arizona, 1986, 

17. CHERRY CREEK 
South of creek ford, near powerl i ra~~ Xest on eiiff. PelXeis cisll~i~tid Epeli?w nest im 1985 2ont;tind 
fur and .fish s c d a l  Pcrt~sihly a black, zimzail, or r d ~ a i l  hauk,  

S ~ a ~ r e s :  ?;$st rep~t-%ed by b;a~ji~sab'kl"i, 1985 PeIIets ~iil;ec'id by Ddi~iicl E, D T ~ S C ~ J I ~ ,  1985. 



4 f3.  SAP,?"KfVER 
Gleascln Flat: Adult foraged a ~ d  rlr\% to :~s%~~oIBw~PB>~ xieh prey, i Q S 4 ,  

SO~~.TOP: ?rZi;il221 <;i.t3ss, K a ~ a k  Ranger, L ,S .  Fa_trest Szra.Lce, Giohc R:inger Dijtri-.+ + L -  Gk$ea 
Arizona, 1 "186. 

19. VERDE RIVER 
Sycamore Creek: Cliff nest apprcxirlatel) 5 ixii tipserzam of ion-rluehi:e, I,ilrs of siickers pi.ei;enT in  
Ir?rr.er part of' creek, lianz 1986, 

 source:^: Nesr: Dur.ne Rutrink, C.S,  Fish and WildBlff: Service, Phoenix, A r k i 7 ~ 2 a ~  15285, 
Fish: Daniel E. Drisi.i;ali, 1986. 

20 iTEIQIlsE: RIVER 
Sqcmanlure Creek Cliff nest appr~lxnniaceli I Q  MI ups t ram of conflueilce. Lots ot cuckers present 
In loner pm 0: creek, June 1486 

S S ~ S C P ; :  Uct.st. Dudnt: Kublni;, 1" S Tach 2nd M-tldlriz Semncet. k)nt?enrr, A r i r i ~ ~ a ,  l9$5 
F ~ s k  Dame1 E lh~\c:~D lQ86 

2 1. SUNIIISE LAKE 
San Carlos Reservation: Two  adult^ sighted during bdd eagle liesti;:g s t ine l ,  i &lay IYXf:. 

Source: Glinski iI986). 

22, CEIOI-LA L A W  
Arizona Pu'ctlic Senice  PImt Cooling Pond !near Joseph City): Cliff nest l e s  t lan  1 mi from KE 
corner s f  lake, 1969. 

Source: Arizona Public Service Personnel. in Stumph and Creighton (1977). 
Nest in C a ~ y a n  on east end, Nest was active and produced yuiing in 1963-1967. 

Source: Fioqd Thompson WSFR-Sj, in Forbis 11979) and Forhis (198.1). 

23. CHRfSTOPHER CREEK 
East Eork of creek. near R Bar C Boy Scout Camp. Tree nest in 1968 

Source: Anonymous report, in Stuniph and Creighton i1977). 

24. CHRISTOPHER CREFM 
4 mi over Roosereit Mountain from nest 23. Tree nest in "196. 

,S'&iurr..r: Anonymous repon, io Stumph and Creighton 11477), 

25, 5fOIZMOK LAKE 
Tree nest bmorc than on.= paas) on lakc in 19Q)Os 

Soarr,:~. A rton: nrat7iis a sport, irn Se~irnph 3rd Cre~ghron i 14-- t 

26. SAX CARLOS RESERi .%TION 
15 ma S E  of San Carlob ijgency. Tree nest on hrgh miiutltain I;&,? 

SOU~CC' Ananqmoui; report, in S ~ m p h  md Creigfiton 6 1 ~ 8 7 ' 3 .  



2 BI'RRO CREEK 
('lift rwst, 5 rna upsrrem of B?:gh.naj bridge 

S s u r c ~  Rncinymokas repos,. ira, Sr~amph and Crelghton 4 10'7: 

28, BIlKRO f =EK 
CIiff nest 7.5 mi upstrsmn of highwaq bridge. 

Source: Anonyixiitus repon?-, an S~vrnph md C:reighte~n i 1077r 

29 t31YRRtZ1 f E E K  
Tree nest on Pine Creek. just upsrrean ~ r f  ~ciniBuenze. 

ATl~;,ur~~. An~nymoid~ repon, in Shurngh act Crrrghiiln i B9'7i. 

315. FOXBr3RCIC'GI-f L24W 
Tree nest an Iake (unknown Iocationi, 

&%t(rce: f:.S. Forest Sertice, ittnods Piarming t7nir  tl3rc;ft Ena-irslnmenrai Statemerr:, in S m q h  
and Greighton c 1977). 

3 1. I,EOKARD CREEK 
Eagles sight& during nestirtg season. 

Source: l1.S. Forest Service. rn Stiimph and Creightvrr 1f9:I;~. 

32. CNEVELOX C E E K  
Eagles s ight4  during nesting so -ason 

Source: %fuseurn of Kodet-n Arizona. in Sbtimph md Creighton ii9771. 

33. GILA IUVER 
Above SaEord Vdley: Cliff nest with adults present. 

Source: Anonymous repos, in Stumph md Creighton (1977). 

34. PI-IEXICAN HAY LAKE 
U%ite Mountains: Eagles sight& at lake. 

Source: 30 Penunusi, K . S .  Bureau of Reclmation, in Smnri-ilph and Creighton ii9721" 

35. V E m E  MVER 
Peck's Lake: upstream of Conor-i~oi.6. Xdufa perch& on slag piles amualiq. 

S<>usce Mmy reports, 1986- 1989. ,Vark Coliie and Fli3renct: Mnvli, U.S. Forest Sers.1~2. Verifs 
Ranger District, C m p  Verde. Arizona, 1989~ 

35. COXdORAD6S MS-ER 
Glenn Canyon Dam: Clifi nest 2 rnr bslctw darn. 3975. 

SOUTCP: Curtis hlossestad, Nariond T'ark Semcz.  Glenn Canyon Re;reati~tkn Area, 111 Smrnpi: and 
Creigbton 119"7d. 

Cl~ff  nest 2.5 mi do.;. nstrzam of dam utliized b> gi_alrB;is, ea;:es in 1076 
fourre: Duane Rubink, ti.S F;& and Wildlife S e w ~ c e .  khoti:~lx. .A.-:zona 

37, COL,Ok4DO MX'ER 
Glenn Canyon Darn: 9Sl i5  nest 9 mi he8m.i d m ,  1375. 

Source: f3uzle Rmbnnk, U.S .  Fish and Wildiit-e Servic~,  Phozrirx, Arieana. 



38 ,  POM'EIAH. RS,";FRB'6'8IR 
Keflcctii?-n $:anyon, on nexTh fbrk &?r%~i.r?.k~ir Ciitf neb8 repr3rted i;f2ti7v~l I"B7l-83"b 

Sc~u~ce:  lack Foster, N3180nd 1 2 z k  fen.lcc, Glenia Caj.:>6ln fia;~o::ai Kccred~ia~~i  Area, la1 herimp3 
tind Creighton tlia-7i. 

39 POWELL WSEKI\ OIK 
San Juan Arm of reservnlr: Cliff nest reported actiie 2-3 years south $hitrs. 11 rise1 n l ~ i z s  tram 
c o n i l u c ~ c e  with f oloradtt Arm. 

S0urr-t.: Sack Fosrer, National Park Senrrce, Gienn @mytin Narirlnal Res:rea-i~on Areia, an StiarnpR 
a d  Creigtihon 6 19773 

44). POWEEL RESERVOIR 
Sal f u m  Arm of lake: CflS aest reported active: 2-3 >ears cn st,u?h s h ~ r e ,  5 river rniiec from 
confluence \n ith Colorado Arm. 

Source. Jack Foster, NalinndI Park Ssmicr. GBenn Cmyon Nationai Re;re:itlalir; Arela. ln Stx~npi-s 
and Creighton (1377 1 

41. POWELL RESERVOIR 
San Juan A m  mof lake: Cfiff nest reported a ~ t i v e  2-3 years on north shcrre, 18 river miles fram 
confluence with Colorado Arm. 

Sol~rce: Jack Foster, Sationa!: Park Senrice, Giem Gzlyoxl Yational Re:reation Area, in S a m p i ~  
md Creighton (1977). 

42. POitrELL RESERVOIR 
Two adults photographed flusKing from two cliff nests in F e b m x y  1937. 

Source: J .  Middleton, Park Naturalist, National Park Service. Glenn Canyon Nation& Recreation 
A r a ,  in Stumph and Creighron (1977). 

43, SAX CARLOS ESERVOIR 
Confiuence of San Carlos River to eastern end of reservoir: Two pairs of adults s i g h t 4  33 Jmuary 
1990. 

Sr3irrce: Dmiel E. Driseoll, BioSystems Analysis. Inc,, Tempe, Arizona. 

44,  mOC'T C E E K  
Just u?srre&% of Big Smby River corr%Iusnce: Adult perched above Eest in coE<;lnwood trze 
1 February 1878.. 

&Yource: Duane Rubislk, t7 .S .  Fish and t"r'iirl:ife Sen ice ,  Phoenix, Arizona 

45. SCOTT ESEKVOIR 
AdlnHt sight& near an oid cliff nest 12 April 1978. Ycm, 22 on Dnjans K u b l n k ' ~  tt~pograph! map for 
flight, which ;rnn~~'C Fe ieiiat& ~x files, 

S ~ u r r e .  Rabirl l ,  eanpubl, field mres, d 977- 197%;. 



46 SCOTT RESKKIJ!)TR TO SfRl%&i;RVlI_LE 
" 44ri aarvt: hid4 eagle w s t ,  a bird appeared ro hz  in;uhaiinp s t ~ ~ d  up artier: iir fleu bj , rzrndir,s.ii 
on the nehr A H:irpi cliff nest on the i:ppi7srre cI11f of d ~ e  sabf~t iunr  '* 

I2  April 3978 
No. 23 rin Du,ine Rdbink'h topograpb) Ci3F 5.u lfligh:. wilibh cannur he jr3;ate.d 1 ~ a  t3eb 
Eilgtit ilwered Ttlv+i  f,c\w, Si?o.lt Lov* Latie, Szosi R~-.cert $1, and I,sikehidc, a id  landed aat 
Spririge3 iHe 

Soarce. Ruhank. unpubl, field nath,., 1977- 1978 

47 I:PPEK SAY PEDRO MVER 
Adult sighred (1,";rni south of Arlz;,ns I - r ' lgh~a j  911 briJge. 37 June lQ83 

Sliurcc: Kctsenb~rg and Stejrkai ( 6983) 

48 CLEAR CREEK 
?Jest appri>xirnarelj 6 ml upstream from Blur Ridge Reservitir 

so art^: Floyd Thompson, in Ft~rDis r 19-91 and Forisis (1983;. 

39. CLEAR C E E K  
Kest appn~ximarelq 15 mi upstream from Bluc Ridge Kesemo~r. 

, ~ O M T L > ~ :  Floyd Thompson, in Forbis (i9741 lind Furhis (19841. 

50. CHRISTOPHER CREEK 
Nest in canyon between Christopher Creek Roy Scout Camp and coaflusnce of Tonto Creek. 

,Tourcc: Floyd Tlrompson. in Forbis (1979) and Forbis (1984). 

51. SALT RIVER 
Nest is f 5 mi above Highway tSO bridge, in a pine tree near Dead Horse Grossing, (hote: Possible 
directions of "above" may inriude north, south [Ash breeding area ?I, or eat-upstream [ u n h o w n  
pair on Sdt River?]). 

Source: Floyd "f"nornpsun, in Forbis (1979). 

52. &IOHAVE RESERVOIR 
Nest is $5  mi t-pstrem of Davis D m  on west side of sesenoir 013 cliff. 

Source: Floyd Thompson, in Forbis 11984,. 

53. COLOR4ISO RIVER 
Bald eagle nest seen from road, in Cclorailo River Can~iirl  near a1nflrrzn;e of Figeon PJanyun 

S t ~ ~ ~ i e :  Fkyd TH?ompsitn, in Forbis i19841. 

51 CQ)l,fSR4DO K?'B;ER 
3es t  on Cliff nca  GrdnJ Cangcan 4 illags. Hopi I;nJ~as taking young rzt3nrm zxesl. 

,Yoiir.c~. Fici~d Thompson, ia Fh~rb is  il9Rli 
,A;ne<: This ma\: be a golden eagle nest. bince Hopi ii~~XB:as us-;* gnldc~i caples for rejBg~au,i. piaqrisr3 



S COL-ORADO RIVER 
K a t  ,In cllfi azar  DzbeH% 'ire%. Hop1 Indims taking !cung frc>~fi neb; 

Sor;rrc: Fliqd Thvmprora, in For513 il'iSJ:. 
Kate Tfals mn) be a gcsldzn eagle ncse, xiaxe Hopi fsldidns use g*nlJen ragis< r ~ > r  reilgir,~\ p , i ~ ; w c s  

5 6 ~  LITTLE CC131,ORAP)O RIVI'R 
Bdd eagl;: rzst jxst ouiside Grand Canjar: Tation& i i a k  bc~undar?. 

Sourc.~: FIojd Thompst)n. in Forbis (1984) 

5". L.HTFLE COLORADO KFL'ER 
Nc4t Is 8-10 mi ups t ram from Camerun, Arizona. Sau; neG and eagles. 

S o u i r ~ :  F19yd Thilmpson, in Forbis { l'28-4). 

58 CHMSTMAS T E E  LAKE 
Kesr. in pine tree near Christmas Tree Lake i i i nkn~v~n  Irseataoni. 

Slou~re: Floyd Thompson, in garbis (1984:. 

59. SAX CAEOS 
Nest; is just befere junction with Highwaq 7 [70?] aiong Sawmill 1.oop Kclad. north and east of Sari 
Carl or. 

Source: Flojd n o m p s o n ,  iri Forbis 11984). 

60. SAN CARLOS 
Nest is in corronwvitd tree on fOQ-150 acre jake, north of Byla$, Arizona (north of Righanay 7111. 

Soare:  FIoqd n o m p s o n ,  in Forbis (1984). 



hasiaona c<intain,c, a v l u i ~ y  of v;iXdtife species due to the many mmbinatiom 0.6 elevatbn, ciirnate, and 
sail r1yes3 crating a diversity of habimt componengs md vegetirtlve stmcmre. During our s ~ d y  of bald 
~ g l e s  in Ariarjna, we enmunterd numerous wifdiife spsies, some of which in teradd with the bdd 
mgtglgs. A discussictn of these interadiom, as well a% wildlife species en-auntereci in b&d eagle b r d i n g  
arm, is pravidd below, 

Interactions wi& o&er bdd a g f m  (intr%pciEc) md with ather spr;ic\ (interspsific) rue common among 
Said e;z.gla. Thme interactirsm can be aggressive, as in inerritorid defense md anempts to pirate prey, 
but occaiondly are not, such as ssoxing with other raptors, Many interactions simply involve smr t ing  
the inmder out of the nesting a r a ,  aithough some Jtercations are aggressive. C h a ~ q  can be 
acrompanied by stooping, locking tafons, cmwhwIing @o& birds tumbjing &rough the sky with tdons 
luck&), md vocitlkatiom until the intruder is out of sight, Some dtercations involve interne aerid or 
ground bartfes, Details on wildlife interactions at each bald eagle breeding area in Arizona are providd 
in Section D4. 

D7.1 .I Interspeeinc f nteractions 
In Ariwna, intetspwific Interactions were numerous wi& cornmon ravens and r&-tail& hawks, which 
often nest witfiin bdd a g l e  breeding am. m e r  birds pursued or snacked by n ~ t i n g  bald eagls 
includd adult and subadult golden eagla, osprey, turkey vultures, )fanis' hawks, zone-uiled hawks, 
Swainson's hawks, emper's hawks, sharp-shinned hawks, American katreis, prairie fafcons, peregrines, 
great homed owls, American crows, double-crated wrmorants, great blue herom, grestt egrets. On one 
occasion at the A l m o  territory, rut adult locked talons with an osprey and actually forced the intruder 
into the rservoir, making several stoops on the Boating bird (see Section D4.1). As typical dsewhere, 
eagIes ofren chased ospreys in connection with f d  a~mpetitiun and piracy. 

Adult bald eagla atracked sonle birds vigorously, while simply escorting u&ers out of the b r d i n g  a r a .  
Tfie aggressiveness of the amck did not seem to correlate with s p ~ i a ,  bur rather, a p p e a d  to depend 
on the wgls mtcrd at tire rime (e,g., disptacernent behavior). In ddirion to red-tailed hawh and 
m m o n  ravem, golden a g t s  dso  nest within mmy bdd eagie b r d i n g  %as. Tne adult bald eagle 
occasionally soaed non-aggrssivefy with golden mgl~q (Driswll 1885, Fetrig md Bock 19883, but at 
ijtber t i m s  would vigorously amck &em (Sheman 1983, Haywood and Ohrnm 1982). At the Ea t  
Verde b r d i n g  am, one of the adutg struck a gotden mgie in the air, md in mo&er insmce drove a 
gulden into the ground where it subsquently fought wizh it is= Sxtiun D4.12). A gctlden eagle 
apgarearlp kill& aa adult female tddd eagle at the "76" b r d i n g  area 1SW Section D4.26). 

mher birds also haras bald mgles. Rd-tail& hawks, Harris' hawksv Amzri~an ks-strels, w n m o n  
rai7ens, watern kingbirds, nar&ern orioles, pinyon jays, md Say" pphitebs have been obse rvd  dive- 
brnbing ttr ot;tlerwise harasing Arizona eagl~s .  Ir-t adeiitiohs, white-&ri.tat& swifts often ~ f i i i ~ e d  b j  the 
nest, causing plpe ;tjul& to duck their heads. Humingtgirds  SO ~UZZ& ;around the adu1b m d  young at 



the:  test, md Sayf& phoebs  ad %mierr$ kingbirds %ere o h s e ~ d  flydatching eater the nests, oic;winn&lj 
causing the d u i t  =,ole tt, vocdke fDrism"n 119865, Driscall ail?, Bucuey 19861. 

Peregrine "ialcons nest wi&in bald eagle b r d r n g  a r a \ ,  and interacriom ~ i t h  &is spwis may a p p a  
pfaj*i i3r be very a g g r ~ s i v e  on t!!e fdcon's part. At the Horse Mesa breding area perzgrina iibtitiarixa, 
nrmg interadivrzr by stmping on the adult mgl%. fn  one insrmce, m adult peregrine stiwpd on the 
femde a g l e ,  knocking her off the pimacie above &t! nest and dislodging fra&ers from her back, The 
subsquenr b i l - c h ~ e ,  b which the peregrine tmingty remain4 just our of reach of the agfe,  6atd 
seven nrinuta Priscoll  and BucHey 1986). A peregrine was apparently dirxtly rc5ponsibie f ~ ~ r  the deatSa 
of the adult maie b&d eagle at the Ladders tenirnq in 1989 (see Sxtian D4.17). On 3 April, 
BioSystems biotugis& observfd a peregrine Pdmn stoop on AM08 and strike a blow in pssinp,  AMOS'S 
flight abilitic% appeared inundiately affect& as he awkwardiy flew to, and crash Imd& at, the nest. 
AM08 remained sluggish for days, not foraging again until 14 April, During this time the adult female 
foragctd to feed the two eaglets, AM08 d i d  6-i Q May 1989, probably from brain darnage resuiting from 
tfre peregrine amck (see S ~ t i o n  C3.7). Peregrins may also have wntributed to the d a t h  of the Hrtrse 
M c ~ a  mde in 1987 (see Sction D4.14) md may have been rcsposasible at Cibecue for a seaiun rtf ;u3. 

itiiult m&e9s ulna being broken out of his wing in t"38 (see Section B4,8); tfre wnfiguratian of the br& 
suggest& &that the a g i e  had been struck from a h v e .  

Great horned owls dx, nest within Arizona bald eagle b r d i n g  sea. They have interact& wi& the 
eagles at sever& nest sites and are s u s p ~ t e d  of killing two juveniia. The 1988 Ladders juvenila ftwiged 
on 14 and 15 May. at 12 weeks of age. B o a  of these young had been telem&ered in the nest m d  we 
monitored be i r  gost-fledging movements. On 9 June, 4 weeks after leaving the nest, JP22 roosted on 
the nest eliff as usuaf. On the morning of 10 June, the juvenile was found on the ground below the nest 
cliff. The bird had been decapitated and iLs b ras t  muscle eaten, appxentfy by a raptorid bird, Since 
the incident happened during the night, a great homed owl was the suspec3ed predator. In addition, it 
is typical bhavior of great homed owls to eat the heads off of tfieir prey. This behavior has been 
obsefved by BioSystem biologists on sever$ occasiom, and is widely repofid by poultry and g m e  
farmers. In anoaer instance, a 3-4 week old eaglet w~ dxapibted in the nest at the Horseshoe breeding 
area in 3989, appatentfp by a great horn& owl. 

Interestingly, there are a number of obsenrations of raptors and other birds attempting to enrer bald a g l e  
nesa cunaining incubating adults or young. Driscull (1985) witness4 a red-tailed hawk Imd on the nest 
pinnacle at the Rdmond breeding area and attempt to enter the n s t  while the adult mait was brooding. 
The male dIow& tfie hawk to approach wi&in two ft  of the nest before spreading his wings and flushing 
the intruder, At the Cliff and he's W a h  hrectding am, ravens enter& the nest and srole prey i tem,  
subsquently delivering the prey &I their young (see Sstiom D4.9 ;and 04,16). A subadult golden mgie 
t r i d  w enkr the Hors~shoe nest in 19W, but was driven off by tfie adult mde  (see Section D4.15). A 
s f iq - sh im& hawk Imded at the Ldders  nest in 1986, but was driven awaj (see Section D4,17), 

&I P I d i t i ~ n  to birds, intersp~ifii: inter ad ion^ have been rm)rd& with sever& m dim s p ~ i e s  as well. 
Frrtzer md Tischendorf (1985) ohsew& some intersring in re rac t i c~~  betwen h e  mgls  and rivet oaers 
at @the Fnst Verde b r d i n g  s e a .  Oa 22 February $985, h e  adult male left the nest and attempted trsi 
pirate a fish %om a river otrer f d i n g  on s h ~ r c .  The: orter d a n d  forward, &en dmg the fish back into 
h e  water md Eavefled upsrrmm, while the male r e & r ~ &  to Vie ratst. A b u t  40 minut% later, the fernate 
ream& to the nest, Reiie\9d of his incubation dueics9 the male flew perch to perch downstrmm md 
appmrd no be swzhing for the otter. In a similar instance on 6 Mrtssh, $he adult fesna8e flew. perch m 



perch following a river itaer u p s k r m  {see Si;:ricsxn D4 $ 2 )  T h e  Latijcr's e a g i e ~  have dso interazked tr i& 
river otrers (see Section D4 171. 

Coyotes have been both rhe aggrtacs,,s and on the rsceiving end of alrercariuns, Nildetlrmdt (1981) 
ohsenid it cc>yote steal a fish from an aJuit teeding on 1212 rker  bdnk. A simiIar intident was repofld 
at the Fort McDoweli b r d i n g  =a, a ;6vYeIf eagles s rd ing  prey fmna cujotes (see Seztion D4.13). 
Hifdebrandt. (1983) r e p n d  a coyitre lung& at a recent!! 2Ted:clgd juvenile on the ground. In add~rion, 
aduXts a g l s  have stmp& on c o y ~ t s  at severd brctditilrng a~-i=a,i, z~enrpring to drive ;them away from tfie 
nest site. At the Atmo b r d i n g  area in 1988, the adults dove on a zoqore sight times* striking t t  twice, 
mcli driving it fiam the nest am (set: Section I34.1) 

A hjbcat climb& the A l m o  nest tree on 31 March 1990, aiehough it retreat4 upon reaching the nest 
{see Section D4.1). We sbservd CCIYCI~CPS) ravens, md curtre) vultures interacting with the eagles 
at caRle carc&s,ss&s. 

KIeptvparasitism (stediny fwd from other anirnds! IS conlrnurl miniong bdd  m g l e ~ ~  We have obsemd 
mgles s t 4  prey from o&er bald eaglm, osprej, turkey vulrurm, rd-tail& hawks, peregrines, c o r n o n  
ravens, and g r a t  blue herons. In addition. rn eeagte stole prey from a coyote at the FOR McDowelf 
b r d i n g  arm (see Section D4, t 3). In an ininlatinag event at i re  A l m o  breding area on 23 April 1988, 
a peregrine flush& a flock of ruddy d u c k  out of a bay n e x  the eagIe n s t .  The fadcon struck I., duck, 
then circled and caught it in mid-air and flew to the west. The adult male bdd eagle dove at the falcun. 
which dropped its prey and perched in a nearby wiIlow. The AIamo itdufts have d s a  stolen ducks from 
hunters, picking the down& waterfowl off the resemoir behre the hunter's dogs could retrieve the birds. 
In addition, Arizona hdd eagles have talien four raptor species as prey: western screech owl, sharp- 
shinned hawk, osprey, and brkey mlnrre. See Section 135 for details on prey specis  utilked by Arizt-rna 
bdd eagles, 

D7.f .2 inrraspecifre Interactionc, 
Intraspecific interactiom usudly involve pursuit, scorting the eagis out af the territory, or aggrasive 
dtercations. Many interactions with other bald ag les  simply involve escorting the intruder out of the 
a e a ,  &though some aftercations are aggressive. G h a s s  crrn be acwmpanied by stooping, locking &ions, 

h ~ l i n g ,  and vocdkations. However, adults have been seen soaring toge&er non-aggressively at 
sever$ breding am? (see Sections 04.9, D3.26, and D3.26). The s m o n  may infiuenie an d u l t 9 s  
raction to intruders in its territory. The Ladders eagles appear4 to aiiow oirer eag l s  in their breeding 
;tra during winter (even ailowing subadults to feed on zarrion near the nest), but h e c m e  more aggrasive 
after eggs were laid. 

fn one c a e ,  &e Fun h5cDowslf aduits appaently killed an intruding adult (see Section D4.1"s9 and a 
simiflir incident occurrd in Florida (Ri~berts 1985), The reverse has happen& in Arizona, an 
intruding bdd mgle appxentfy killing one o f  h e  resident aduirii i s% Section I>&,S, md below), Ron 
3ackmm @ioSysterwj &so document& a mr>naiit:, tzppzentl:, rclaed to an intraspwifi;: altercation in 
198Q on the Pit River in norrfiern Cdifi~rnia. A radio-vaggd fen~als was found f r ~ h l )  killed, wi& 
puntare  wounds in her breast, md a new d u l t  k m d e  was cou~ting the male. 

Due to ehe close proximi"; of the A l m o  and Ive's Wash breding ateas 81 h by air), inerapecific. 
intaraceions are commora among the eagkx there. fn sine imaarace, h e  tvtio males Incked taions in flight, 
md on mother o.t;:iision actually p lumered fmm a perch into Almm Reseni~lr ,  still lo~ked  tngeQxer 



they hit the uater Qhservtjil in%era:tiisaa irm 6989 wealled 89. about half nf %hi& rnvcjHved the Jve's 
Waim md other hdd wgles (hiitlies eb ill 1989, In lQ.)e), Bcsck kind M~Luckie bl99C)j &$timat& 116 
intrapecific interactions occurre;ii betzkeen the fve's XV&s;rfa a3J Aiarno edgieh. %fanj of tklcsse inceracrit~iai 
sirnplj involvd perching at rerriros? bvunddn.~&q aar;;d iocdizirag, in r)tlC irareresring irateract~on, &e four 
he ' s  Wash md A l m n  adults team& up tr) drive a fifih eagle o,ir of the drc3 {'fiheisfejdr md E i a k e m  
1990). Sweitzer and Moiler 41958) nored i f e  fve9s Wash adulr male's left eye sswtiilen shut on 
30 April 1988, md w a  still ciosd on 13 hiay. 2711s iqtlrt, ma] have heen caused 04 one of the mmy 
dtercatiom with ravens or witla the Aimo eagies* 

At the RtrJmond h r d i n g  area, the adill& d r o ~ r !  a suha$ull to the ground where the intmder scurried 
under a pdo verde .tree tct escape attack Priscoll 19853, Sirrrilarly, tile Horse Mgsa adults engag& in 
two interactions which involvd staxping arid phjsical contact in 1986. On 16 April 1886, a subadult 
mgle stooped on the d u l t  female at rdae nest, knockirrg her off' tht: n&st and dislodging f e a ~ e r s  f ~ o m  her 
hack, On 20 April 1986, a subadult ihought to be the ssme bird:! was forced 10 the gn,und by hts& 
~dcfultx. The adulxs perch& aboie the subadtiit eagle as it waikd off to rhe v,zc6 (I>risi=olf and BucWey 
19851, 

Many interactions with other bald eagles at tke Gibecue breding area were aggrmsive (see Section D4.8). 
In 1987, a near-adult baid eagle enter& the territory on 18 April, and a m c k d  the resident f e n ~ d e ,  male, 
md ag le t  over the rest of the nst ing s a o n  (Carroll and Housser 198'7). The adult k m d s  war; last 
observd on 18 April, being chased d o w n s t r m  by the neas-adult mafe where he apparently killad her 
(she was never seen again). On 19 April, the nw-adult begm interacting wiifi the resident adult mde,  
The two eagles entered into several aggressive altercations per day. On 29 April, h e  intruding m d e  
enter4  the nest and a%ack& cte  eaglet. The resident male rehrned to the s e a  during rhe attack and 
drove the floater adult away from the nest. On 10 May the eaglet was found dead in the nest, and the 
nm-adult was battling the resident male. On 15 May, the I a t  day of obsefi~ations, tfie near-adult was 
still fighting with ifie resident male (Carroll and Kousser 1987). 

At br&ing a m  where we radio-%gad adults, the pair often interacted wit;? eagles from adjacent 
b r d i n g  rifm morseshoe and Cliff, Cliff and BartieTt, Pinto and Pinalj. In one siaation, the Pinal 
female lost a lruge pofiion of her home rmge to the Pinto k m d e  which enter& into a polygynous 
relationship with the Pin$ male (see Section D4.221, 

Intruding bald a g l a  d s o  aEemptd to enter ncss wi,h young or incubating adults. Subadult bajd a g l s  
tried to land at the Cliff and Ladders nesh in 1985 (see Sections DS.9, and D4.17). A subadult. bald 
eagle lmdd in the Fort M c D o ~ e l l  nest tree in 1987, just below t h ~ :  nzsr where the adult femde was 
incubating, and perch& (see Section D4.13). In the case deszribd for Ci'necue above, a n e u - d u i t  
erleered the nest and aE&;kd &c eaglet, 

D7,13 Surnrnkry 
Obviously, h& intzrspecific md intraspecific ititercations hnctio~l either ip: territorid defense or in f w d  
acquisition (e,g.. Ueptr~pa;t~itisrn)= Altercatitla have heen ducuiraentit.3 where the resident adrmls kill& 
;ira intmding bald eagle or were kiIId by an eagle azempring to usurp the b r d i n g  area. Qne intmding 
na-licault killed an sg1& in the nest {Cibeitre 1987). Adulr bdd eagles in A r h n a  have also been k i l l 4  
in interactioras with golden eagles and peregriraes. Bald eagles <&ten st& prey from other s p e c i ~ s ~  and 
less often, prey i s  taken fri.oraal the eagle.;. Obsesvarions of h d d  eagles, as ~ e i l  a other spt=;ie% 
aeeempti~ng to enter or Bmd at bald eagk wests 3on:aia~iaag young I:r incubating adults are peqlexing, hue, 



i~ soale ca,ieA, were probahl) food rebdtd dc g , ravemi. lf rs p ~ i b s i b l ~  tka: tt~-sz ri-llici;i.ilnp :iises uexe  alski 
inv~4ued food, e.g..  a resident adult an i~ t ruder  aua)  b&re at cititdd idnd arid acq~iirc hitea tram 
the nsst 

While cctnducring our study on h e  eeoiog.; of Odd eagla iin Aruona, from 9956 1990> we c~baer\ i;if and 
recorded man> interesting species irf wiidlrtr.. fm addlxion, n e  have do;unlent&3 nmmy beiadvlural and 
ecoicrgicai trairs whkh ma! be 08: Interest tsb hla2iigist.s working xi& &*;se a~li~13Ic Details on wildiite 
sightings md ~ntzraztions betwen baid eagles md other species at each of the 28 known hald eagle 
b r d i n g  areas m Arl~ond xe presentd in Section D.5. Species of fish o h s e n d  <?:or rampad ~n Arizona 
s t rams ate discuss4 in Section E2, and data on prej, s p x i s  utilizd if) bald edgles are presented in 
Section BS Fish (as \wildlife) x e  not discussed in &i?e current section, birr: the most in:eresting f i ch  
obsewa;ions %ere ratorback suckers raken %% prej at the Pis,& mcf RiAmond breahn, = area- 

D7.2.1 Birds 
Durlng our field studies in Arizona, we idcntifid 248 species of birds iTabl;se D7.2-1: in ~ricider:t,ai 
sightings. We did not specificaii~ look for birds, and undouhtdiy mafly spzcies (such as vircx~s, 
warblers. sparrows, and secretive species) were o ~ e r l o o k d ~  Some species of special interest are 
d s c r i b d  bzlow. 

We sighted a red-neck& grebe amid rafls of eared md western grebes in Salorne Bay on Roosevelt 
Resenroir in Febmary 1988, representing the s ~ o n d  state record for this species, Cornnon loons were 
also o b s e m d  on Rnosevelt Reservoir, as were tundra swans, Ross9 geese, Barrow's goldeneyes, m 
oldsquaw, and a surf scoter, Horned grebes were seen near Horse Mesa Dam, on Apache Resenloir, in 
1986, We sight& American white pelicans on AImo Reseservoir, Rooseveit Resen~oir, and Plcasmt. 
Raervoir, and brown pst icm on A l m o  Resewoir and Firebird Lake. Black-shoulder& kites were seen 
in several breding xeas, md  we obsewd nesting Mississippi kites on the San P d r o  River near 
Dudleyitle. Northern goshawks were seen on severs occajions at Roose~elt Resemoir in w i n r ~ r ~  as 
were s h o n - a d  owls. We d s o  o b s e n ~ d  Harlan's (rd-&if&) hawks in several brzeding atreas, and 
consistently hund  one or two birds perched on power poles near the junction of Highway 87 and 
McDcweZf Road (near hima) a c h  winter, Meriins were anotSIer raptor ws found mairsly during tile 
winter monbs, but we record& the birds as late as April. Ospreys and peregrines %ere comirniy s w ~ ,  
md are discuss& Iater in this s ~ t i o n .  

We found ring-neck& pheasants orsi! in the [,adders breding md wild f3izrriam"sa mrEtzs;s nnl) 
at Ash. Similaly, a purple gdIinule w a  observd on@ in Humbug Ray ar Pleaant Re~bcmoir. Ht)w?vera 
%e also sight& two purple gailinuis af Picache? Rwertsir ibituth oo" Phoenix) ian l087. Sandhlil ;raniis 
were 0bsert.d at Roosevelt Rmemoir and Horseshi~e Reservoir, brat nnl) on onlt d):~3si@r~ each. Wilson's 
phd;l~c~pes were s ~ g h t d  at R d m r ~ n d  and Roose%elt ficsc~lioir, Uhiie checking otl lilg Clrft' eagles with 
' T b m  Gatz {Re~lamat~on~ a114 Xohen Sfesta fT:Sf2it*Sj we savi a rrlagnolia warbier ana a C X ~ J P % P ~ R  n s x  the 
nest. 

Hn addition to our sigh"tings, ABEhXP personnel ASS sight& a ad-brl;ilj~& grtisbak at C i b 3 ~ ~ 2 ,  a 
black-beifid plover and red-bre%t& mergmser at Almrl  R e ~ e s ~ ~ o i r ,  d piare siskin at Clifi'-"f', and a R ~ ~ ~ ~ C T I B  

shrike, Ma;Gi%livra>'s wzbler, hermit ~~l;lrbHtr, ahhi% spotted OHI 31 *76 
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Table D;,z-]. .4vaaal sFe;ies in Arizona ~ ~ i r ~ j e  ,,,,. Rr.31. b ~ ~ i , t , a i , . ~ % .  j . 3 . ~  ,?ai- 1986--1990,* 

"" "" ", ."-----..".""u"." ... -,-"-",.--zzzss 

Corxliiion Nr:ine 5:icntifj;: Name 

C ~ ~ n m o n  ;cpoia 
R e d - n s k d  grekv 
PI&-billed gr.2be: 
Eonled gxbe 
Eared grebe 
% e c t ~ r n  ~ r e b ~  
Amencan white pcllcm 
bmwn pcircan 
I)& jubic-cr2i;:ed carmcra;,: 
'*%r~rcl-ictm h~ tiern 
I a s r  bittern 
Great blue hernn 
Great egret 
Snnvq egret 
Cattle egret 
G r ~ n - b a c k d  heron 
Black-crowned n:ght heron 
kiliiie-facd lhls 

Tundra sman 
Greater vthits-front& goose 
Snow goose 
X04s' goose 
Carla& gouse 
%ovd duck 
Green-wing& teat 
Xtaliard 
Northern plnla~l  
Blue-winged ted  
Cirmamon teal 
Nodilenr shos cier 
h;aditali 
rZmencan .u3!gmn 
Can; asback 
Reciircaci 
Ring-ne;'ked Cxzi 
Greater scsup 
Lesser s c a y  

Oldsquaw 
SCTB S C O ~ ~ T  

Cornm1on goidenejs 
Bsrsov, 's  poldznq e 
But'fizhead 

Gzvir; i n ; r? :e~  
Pi.dic~~~i.s g:.l,re,gepic 
Podii:;rnbu~ poiiic~~vs 
Pndis.ep.r a i i r - i t i~~  

Podic~;?.~ r;-~~picu.n- 
Aecisnioph~~ris vccilienraiis 
Pti!~c;ifiu.~ c-.?;hror)lyrrchos 
Id~i~ciir:bis oc~ideniil i i~ 
P,$izincmror;.rar iiurisrss 
Eiornsriis. lerrtigirios~~ 
I;rob~v&ns exiiis 
Arden i w r o d i ~  
Ccs?neruriim a i b u  
Leucophrjy.~ thuin 
Bublrlcirs ihis 
Bu;oridm virexcens 
;%:j?rricorar ~ryflicorax 
P1egdi.r chihi 
Olar columbicrnm 
Amer uEbrfit?m 
Chcn hyperborea 
Chen rossi 
Branra carrodemis 
'4ix spomrsa 
Anas carolirlensis 
Alias piar;vr!tynchos 
.4nm aflirci 
,4?3n5 disrors 
..lni;~ qa"opii?'a 
Spatuia clypeii:a 
Anns srrqverr; 
.li"arccci arnericarm 
Ayr!?,, :u/isine?ria 
A,.+.;.I ,+ : z f t i e ~ i ~ ' i d f i ~ ~  

Ayihya i-ollaris 
A~rhya mariba 
.4y:h~a a,ii;inis 
Cknnguia hyctricrtis 
frlci'anirfi: perspici i iaf~ 
Barif~irizi;a riarrgula 
Bucei;.haltz i s l~ r~ l i<:a  
*%u;-e?hala r?Ibeoj:~ 
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C u r ~ m j n  Name S;senrlfi, Yarn< 

Hmdrd fuergax1.xs 
e'onunon mergimser 
Rudd: dlizl, 
Turkeg vulture 
Osprq 
Blirzk-shouldered Lti. 
Mtmrssrppl k ik  
Bald mgle 
.ij,,&ern harner 
Sharp-shicnd hlrawk 
Crmper9s hawk 
Nnsbcm goshawk 
C o r n a n  black hawk 
Earns' hawk 
Swamwn's hawk 
Zone-tall4 hawk 
Xd-tailed h a ~ k  
Harim's (red-taiied) bawk 
Femgmaus hawk 
Rough-legged hawk 
Golden eagle 
Amencan kestrel 
MerIm 
Peregme falcon 
Pralne falcon 
Ring-necked p h a w t  
WrlJ (Merriaa'sj mrkey 
Carnhf's quail 
Sura 
IfufpIe gaIiurule 
Cornon z ~ m r h ~ n  
&;ncsln ctwt 
Smdbrli crane 
Scmpa lmtd  plrti er 
Kiildwr 
Black-nwk& &stilt 
.4menm atwet 
Greater yaliowlegs 
Lesser yellowlegs 
Srsiltaq mndplges 
Vr'rlTet 
S p t r d  s;mdpipr 
L~ng-bllitld curlew 

LofAcd:;re._r tluruiil~ius 
k.fergus mergarif.er 
OOf3iuril janaicefi5i.q 
CII?FI~?Q<'.~ ? j - k ~ ~ ~ r i ~  

Vczr;ilinta ha Picrrtm 
E k n m  je~~wrir*~. 
Pcliniu n~isisif~~~ie&~is 
hitsi iaer:~ h~umst;~iri:iu~ 
Gircw cyarieirs 
.Accipirer .rrriati~,r 
.rfccii;.irrrr rooperii 
Accipir~r gcniilis 
Butrogailu,r tinthrticini~r 
Purabureo unicinnu.7 
Rurea siwimoni 
Bureo nlbonotarus 
Buteo jamairemis 
Buteo jamuiccnsis 
Bureo regalis 
Bureo lagopus 
Aquiia cjxi~rysaerm 
Falco sparveriirs 
Fdco colurnbnriiis 
FirIco peregrifia~ 
h l c o  maimnus  
Phmiurrus colchicru. 
Meieagris gadiopav<~ 
Lopizortjix gambeiif 
Punufra carolinrr 
Por;r?hp*uiil mnrzirrii.rz 
Gablinula <:hlorcipirs 
Fuiica amerimtin 
Grw cnniu;'erssi.b 
Ckarm'rliis semij>air?iaru.?- 
C/itrrdri~lr ~ ~ ~ : f f ' ~ ~ ~ o u s  



W &ern mdpiper  
La'iB sancpipr 
Lmg-Fillt-ii do% I tc~29. 

C'nmintln \ m y  
'rZ llson" phhnIarupr 
Bonapnee':, -gull 
&ng-brlld gull 
Fiernng gull 
C a b p a  tern 
Tr>i\tfr'b ITIT 
Rock dove 
Sand-tailed ~ I ~ W G  

'tihate-v+ mged do\ e 
3fournmg dove 
h c a  dove 
Common ground dove 
Yellow-blllmf cuckoo 
Greater roadrunner 
Common barn owl 
Western screech oui 
Great horned owl 
Eli owl 
Burrowing owi 
Shorter& owl 
1,awr nighthawk 
Comnlon mghthawk 
Cornrnon ~ n v i l l  
N%p-poor-~~~l i  
%?Ute-throat& swift 

Coska's h u m n g b r s d  
Broad-lalid huummanghard 
Rufous h u m m g b ~ r d  
Belted L I D ~ ~ S ~ C T  
'lkwtc' wc)c.xiprckr.r 
4-om w ~ d p w k e r  
Gn'aa wia4pekar  
Yelio%-tYziixrtd (red-nap&) .;a~?sucker 
V;r:Iransonqs sapsucker 
[adder-bdcked wcmdpeckei. 
D o w ~ )  w i x d p k e r  
Haav 'itcMpcckur 

Lirnniiriromus s-cot'~~p,nik.i.ti.~~s 
CTi~pc:lr~ ,qti:Ginago 
X r ~ _ p ~ i n ~ p u f  ~rlcajor 
E n r ~  yhiliiifclphin 
1,ariis dela5r;nrrwis 
Larri? argentczlirs 
N;;dr.irA9rogr:~ c~lspiia 
Sre?f.r;a jbrj-:et-i 
fJolii,niba I;:.ic; 
Cli:lumhc Jarrinrlci 
7 ~ n u i c f ~  crinrica 
Zrraido mnmoura 
Srnrdqfella i nw 
Columbigailincr paserina 
C:ocr?jzw americanus 
Geococqx califitrniunur 
T y ~ o  alba 
Orus a i o  
Bubo virgin' tn.%m 
2 i c a r h c n ~  r~hitneyi 
Speotyro crrniculuria 
Rsio panrmeus 
Cilord~iles acufipcrrnis 
Chordeiies minor 
Phalaenopiiirrs nurailii 
C~primulgits v o c i f e r ~ ~  
Aeranaures smda i i s  
Arhiloc3lus olm~uiri  
f?nty'p?e annn 
Calypie coxrae 
Seta~phorus pin5cerc;l.r 
Seicuphorli~ rq fw  
iLI~gac'e"/le! alqutr 
~ls;~r&ie?,~~ri ld.5 lewi.r 
Afel,rt;s.t;l~s ,-fb~;.nidvor-us 
cen6rtnis amopygiuiis 
fphyrapicu,~ s~ariw 
Sph~ra :~ icw t,Jz~roideu.~ 
~em7ritcu&1os scalaa-k.t 
Dedrucopos pubescens 
BBeird~o.ocoi~~70s vilii~skk~ 



Cg~rmmiira r red-.;kaf'z;iii Ea,brz 

Commor~ igrlJ:.d 1 fliLl:r 
Wesrrnl ~rkid-pe:vee 
G r a ~  f1j~a:iher 
'vQ eitem tl? catcher 
Wallow f l j  c-&;her 
Biack phoehr 
Fa)'- phoebe 
Vermiilion ill;.:at&cr 
Ash-ttlnxitrd fljcat:i.,,-r 
Bruun-cre~tri! f l p  catiher 
0lr.i a,wus fll ;a::hzr 
Cabsirx's iungbrrd 
Western kingbird 
Eastern kingbird 
Purple xrartin 
Tree swaliou 
Violet-gren swaIjow 
Sorthem rough-~lng& sstlailou 
Bank s~a i l o i t  
CIrff svvallou 
Barn swailow 
Stellar's jaj 
Scrub jay 
Ismyon j a j  
Amencan crois 
Common raven 
3<ounkin cnickaifee 
Bndjed tjtn;r>u~e 
P h r ,  t~lmouse 
Verdin 
C n m o n  bii~litit 
R d - b r e ~ s t a j  n ~ : i l a t ~ k  
%'E;lte-brtxistt-d nrbhat:il 
13riixx;n c r a p e r  
Cactus =&iirera 
KO& uren 
<ld:tyon wren 
Br\bt ik ' i  Brem 
b n g - b d l d  znarsi? rvren 
Amen:nr, drp;3cr 
Crtlden-:ros\ned ki~&?;21 



Rub) -crilased hng le l  
LSlul-grt~ gnatzatctrra 
Bldzk-tar14 pnatcafzher 
fl ee5krn blueb~rd 
Sf i~unram bluebird 
7 ovmsfnil"s st,liurre 
Amrncan rubw 
Gra\ catbird 
Ncarthern mocklagbird 
S a p  thrasher 
Bmwn tkaiher 
Reildrre's thrasher 
Curie-bllid tiirmber 
Crlssal thrasber 
Warer plpil 
Pfiarnopepla 
hggerfiead sfinke 
European starling 
Bz l i '~  vlrro 
Gra? vtreo 
Vlrgmla's warbler 
t i i q  'S warbler 
Yrtlitw warbler 
Ma~qoi la  warbler 
Yellow-mmpd iAudukjn'sj warbler 
Yel low-mqed jhfyrriej warbier 
Birtck-throated m y  warbler 
C u m o n  yellowthoat 
M'tisi>n's warbler 
Parated redstart 
Vellob-bresterd char 
Hepatrc tanager 
Suarrr~er tanager 
M- estcrn tmager 
Sofihcm cardma1 
Pynhuloxla 
Biack-hmdd grr:s'a%& 
Blue gmsbed 
h u l l  bunlrng 
Indagir bilntlng 
G r ~ n - t a l l &  towhee 
Wufous-sided to14 bee 
Rrowa g cans on) ecw h k  

di~guiris caierdiiuia 
Poiiopt i!ar caerir iea 
$ ' ~ i i ~ p t l k r  172riaiiura 
Stalia ralmicani: 

Slaii~z currtlcc;irte:,s 
iVycacit.s ~w ro wn,~r~st-ii 
E~Lijj-r n z : g ~ ~ ~ z o r i ~ ~  
Dutrtetelin car-oiinea~~i.r 
M i n w  polygluitos 
QT~~OSCO%)P~PS 1 l ? t t ~ f i ~ 1 1 ~ - ~  

T~~xirsittnia nrj"uin 
T"xosmmd bbenirei 
Tuxcistoma curvi~oxfr-~ 
Toxosrnnza dorsnie 
Anrhics s-pirroierra 
Pi~ainopepla nirem 
f ~ n i u s  idovin'anw 
Srilrnus vtil,guns 
Kreo beilii 
Wreo vidnior 
Vem ivora virg itline 
Vemivora luciae 
Derdro-oicn petechiu 
Dendrnica magnolia 
Derlciroica conrncrra 



C a m l o n  Name SzizntiEi Yaam: 

dI\beri'$ ta3wht3t. 

Ruti.iur-crcwn6*! ~pcirrc7i4 
Chipprng sparrttic 
Hila~k-;iilnilesia sparauu 
Vesper sparrt~bk 
Lark sparrou 
HIa;k-tnri,atd slianocs 
Sang sparrn\~  
Whrte-ihroa:d spkrrori, 
White-cro\+xd sparrcw 
Dark-c>d {Oregon) jeifico 
Red-winged bIackbird 
Western madowlark 
Y e i l o ~ - h a d &  blackbird 
Brewer's bla~kblrd 
Grat-taiied grackle 
Bronzed cowbird 
Brown-headd co\+hrrd 
Einoded onole 
Xorthem (Bullock's) onole 
Scott's onale 
Purple finch 
Caswn's finch 
House finch 
Lesser goldFInch 
Amencar, goidlin:h 

e s arruv; Hous .p 

Additionat birds obserred h j  ABENWP pesson~let 
Red-hroastd mergzc2sc-s 
Black-bciild piover 
Spot td  owl 

Sortinen1 shnke 
Menrut warbler 
Ma;Giii;vra\ 'q  uai blev 
Rose-breasted grozt?e& 
h s i i  bunting 
P a r  slskln 

------ -* " -- 

TOTAL SPEGES: 248 

" bkder  foa,il:rw-s Chrcklis: af the 83irks of r".:lzn:.a 



Goiden =tagis %ere fOund nesting helow F"erk,nssille oi.8 dkt. % " r ~ d r  Riie"~., up ,%alt)mal Creek nor~lh of  
R ~ ~ s e v e i t  K&ervolr, on Syua% Butte at Eaqt Verde, In rast I 81 I-dders ;11389,, in: Piraro Creek, and on 
Black M e $  nt.;tr the Pinal b:&ing area. M m j  other goldex1 eagie nests were fijuncl cru~side Arizona bdld 
eagle br&ing ares, and are p l e a d  tr~n a w a l l  map for ansone interss%&i in thk specie% 

&prey were sight& year-round at the Fort ?-*fLUowell breediiing area on the Irtwer Verde River, n"n 
acfdition, two osprey were seen near a CIIR nest on the Verdt River (abuce Cctttonailoif), irz June 1986, 
&prey were dso cstmzoniy slphtd a$ Blue Poine, fainid, Rdmonb, and Orrne in s u m e r  md winter 
mjntfts. laa niae instmce, an osprtj teaok ant: of uur bait 6sh set ijue for the Orrne eagles, 

Wr. found pzregrinr. P d i o ~  in alnlost ail breeding s r a  wr. sk id id  w Hi& teliln.,etrq, and many others a 
well, A ptissitrle peregrine eyrie wsls fgrrrad on the uppcs Verdr River mar f+zrkinsville. In addition, we 
have seen pairs, and s ~ r s p ~ t  that eyries exist, near H o r ~ e  Mesa D m ,  ar Painrd Cliffs on ,4paihz 
Reszmoir, near Mormon Flat D m  oc Car:yon Kcszmoir. at Airno Resdnilir, near ths confluence of 
Cihecue Creek on the Salt River, near the ;t~nfluenze of the E a t  Verde and Verde rivers, and a: the 
Ladders, Blue Point, rind Find b r e d ~ n g  areas. See Secrion D4 t:lr derhiis on peregrine falcsr-: sightings 
at individud bdd eagle hreding areas, 

We obsened a pair of wvod du;h in b e  Horseshue b r d i n g  area each year of our study, even in  spring 
and s u m e r .  In 1988, these birds consinllalIy flew in and out of a hole in the nest cliff on Chalk 
Mounwin. Afhough w d  ducks are not h o w n  to n a t  in this area, rhae  obsewations indicate the 
species may he expanding its nesting range. 

D7.2.1.1 mptors Fading on fish. Raptors eat a variety of prey, and occasionally a k e  unusual 
specis. k%ife conducting bald eagle research in Arizona, we observed Harris' hawks and r d - b i l &  
hawks. which primilrily eat m dim prey, feding on or capturing fish. jrtkle and Gatz 61985) first 
repclad Harris' hawks feeding on fish in Arizona. In addition, Devirne and Stevens 11985) fc)und a great 
horned owl f A i n g  on a sucker in Comecticut. We ofisenid hree Hxris'  hawk% feeding on cxrion 
carp on 11 March 1987 (at rhe Fofi McDowell breding area), on the lower Verde River, In an 
interesting event on 14 July 1987, we saw a Harris9 hawk aggrasivety confront a turkey vulture at a 
carrion carp dong the shores of Saparo  Rsenioir (in the Blue Point hreecfing area). Tne Harris' hawk 
fed on the fish after succssfutfy displacing the turkey vulture, In a similar incident, we record& a 
f-faris" hawk displacing a turke> t-ulanrre at ithen feeding from) a czrrinn carp ofa  the lower Salt River 
(in the Orme b r d i n g  xea) on 14 March I%8, We also a i tnessd a Harris' hawk take a carrion b a s  
off the water on the lower Salt Rivet (Orme breding area) on 16 Decernber 1987, The hawk flew a 
s h ~ r t  distance to a sandbar, where it w s  joined by a second Harris9 hawk, bo& of which fed on the fish. 
In addition, we observed eight Harris> hawks feding on (and ripping apart) a carrion Americzn ccot on 
&rlc: tower Salt River (Orme hreding area'i nn 14 Plecenber 1987, 

In ms~&er intersting case, we tsbservd a red-tail& hawk ~rtrrying a largerncrarh bass over School House 
Point at Ruosevelt Wservoir in Feb~u;nry 198". %n this sane xca [near Couga Boihnr'~, we photographi=9 
a one-legged carnmnia baa& hawk feeding on carrion largemi>urfh b a s  in Jmuzy 3989, The black hawk 
was able to perch a d  fly with far> apijarent problems, About 3,4  LO^ the @ird9s right tarsus was missing. 
Another saptcir spe~ies,  the n o h e m  harrier. caugh", sucker gin 13 %larch 1'390 on h e  Hawer Salt River 
{Orme breding a r a )  i&;aw<ett ea ak. IY9Cdi, 



D7,2,1,2 Great Slue Hctrun Rt~kwf.ia, Dsxtng cbur \I;eidiei s ~ t  tali: Arizona bald eagle, we ~ ~ i < b ~ d d  the 
prsence nf 14 great blue heron sodskerits within breeding are&, On Qne upycr a'rrdt: R i ~ e r ,  we found 
a g r a t  blue heron soakerg. inirndiateb adjacent to the Fierk6nsviiie bald gagit;. nest In m intermtiag 
o b ~ e ~ a t i o n ,  wc w;i"m&%,~s& a green-back& heron sitting in, and fiusliing from, a nest: in a c~taonwwd tree, 
across the river from the Perkimvilie great blue heron rookcrj in June 1986, Continuing doun ehe 
"t'erde, we found grmt blue heran rm3keri~s aa! the alrnfluenae of W a t  Clear Creek Cdrlders b r d i n g  
a ru ) ,  upsum of Chdk Mountain (Xorsahoe breeding asmi, near the river fgrd bziow Horsahoe D m  
(Cliftf b r d i n g  =a), m d  u p s t r w  md d o w n s r r m  of the Fvrr M c D o ~ e i i  hdd eagle nest {KO, I I ,L 

On &%lr Satb River, we found great blue herim ntoker i s  as: the cnnat3ui;nce of C a r e  Creek (Lone Pine 
b r d i n g  afa;ii, in the same c~~ttonu;ix*d grove as the Pinto eagle nest, upstram of the USES Blue Paimt 
Ranger Staticin B l u e  Point breding area), aitd in the same grove as the Orrne eagfe nest, Great- blue 
heron rookerig3 were dsci firund crn Tonto Creek. between A-Cross road and Roosevelt Reservoir, near 
the Santa Mxia  and Big Sandy Rives cont2uence i thino:Almo breeding xea,,  nez- the Alarno nmt trees 
on Afamo R s e w o i s  (where double-crstd cormvranr~ also nest;, and downstream af the Pleaant nest 
cliff on the Agua Fria River, In addition, rp pobsibIe hia:k-crown4 itnight heron rookery exists on Sdornz 
Creek, ahclve A-Cross road. Bdd eagie nests have heen built on top of great blue heron Bats  at the 
Orme, Cliff? and Pinto b r d i n g  (see Section C2.2). 

D7.2-2 hgitrnmah 
During our field studies in Arimna. we identifid 36 species of m a m d s  within bald eagfe breding 
Qable D7.2-2) in incidental sightings. We did not specificdlj look for m a m d s ,  and undaubtdly mmy 
species (such as mice and other srndi mammals) were overlookd, Some species of special int, are 
described below. 

We rxorded river otters, dens, and scat on the Verde River from the Ladders breding area (near Camp 
Verde) to the East Verde b r d i n g  area (nea  the confluence of the Ease Verde River). A Ixge  s p ~ i s  
of bat (the size of a  mouraing dove), which the local rmchers call a "cow bat", was sight& 0x1 never& 
occasions in the Rednond and Bmlett breding xeas. Black (cim~arnoni bears were s e n  at Redmond, 
Cibsue,  Canyon, Ceda Basin, and t o n e  Pine. In addition, ABENWP persomet s ight4  a black bear 
a$ the Fort M c h w d l  breeding area (33. Bock, pers. co rn .> .  We fbund coatis at S a y x o  Raen~o i r  
(Blue Point breeding arm), Redmond, Pind, md Coolidge. Beaver were seen in dmost every bdd mgle 
b r d i n g  arm in Arizona, and beaver sign was found over m ~ i h  of the Salt and Verde rivers. Purcupina 
were observd in several hreding =as, as %ell as along the highways in tfie low desert, and s e e m 4  
to be out of the realm of &sir normd habitat. We o d y  saw pronghorn antelope on the high anma near 
Sunset Peak dong Highway 17. However, ABE33VP personnzi found these aninlais near the Perkinsvifle 
bretxling arm. Wapiti (elk) was r ewuerd  as a prey rcnlain from rhe Lone Pine hreding ah=, but were 
orJ5 sight& a b v e  &e Nogoliiun Rim, Feral burros were i ~ b s e r v d  at the lye's W a h  breding arm. 
Dc5ert bighorn sheep, &(,me of vihich were wearing radio-collars, %ere seen a? the Horse Mesa breding 
arm. In one interesting o h ~ e ~ a t i e ~ n ,  these sheep s e r e  seen ~rossing ahe top of Morse Mesa D m  
(DrismB1, unpublishd Eizdd not&), 

We haif a few close encounters with ~lcsuntain iiom ~ f i i l e  st%emg:i~lg tct capture adult h d d  eagles i~ 
Arizt3na. In Ehe BmieE b r d i n g  area, we had an irsnerestinp meeting with a asaountain lion just hefc~re 
midnight on 21 fmi~luasy 3988, We forded the Yerde R'b~sar~ b ~ 3 v e e ~  the nsst pinnacle and the USGS 
gaging station, after examinairag potentid capme sitex daksnhstrearal. W'e s:np?r% on the north bmk io put 
our boots on =;lab; had been talking for about Eva mi%nutr?s. When we stmed hiking back to camp, u e  



Table 07.2-2. ftfa~rnalian species zna3untered an .-B_rLons. bdJ  eagle b ~ c d i n g  ass, 1986-'8 990 

C o r n o n  Kame S~ienlifi: Nmlc 

Mouse 
Ewer-ail& kkangaittr ra.t 
Wispid wt.tora rat 
Widrllr, @ackrat) 
Cliff chipmunk 
Hmis' v u m a  msttelxjpe) squirrel 
Rtrund-uii& ggn,und squirrel 
Rock sguit-rel 
Western pipistrelie 
Large bar 

(size of a mounting clctve-ranchers cdl &em c i w  hats) 
Besee  gott ton tail 

Eatern cottuntail 
Blacictail jackrabbit 
Striped skunk 
H o o d d  skunk 
Hog-nosed skunk 
Sptted sk~nk 
Raccoon 
Rinmil 
Coati 
Muskrat 
Baver  
River otter 
Cof ixd  p a c x y  ijavtvelina) 
Grey fox 
Coyote 
Bobcat 
Mo-unuin tion 
Black (cinnamon) hear 
Pronghum mrziope 
Dace bighorn sheep 
Mule Deer 
White-tail& deer 
W q i t i  [Amesiem elk) 
Feral burro 
Cow 

B~rc,mysivs sp, 
Dipoelczm~s ,~pecrQi?ilis 
Sigmorfon hi~piifils 
iYenfom sp. 
Elitmius dors-saiis 
,4mmosprmopirllus hunisii  
,Tj~emc~pfil'lus ~erezicamTus 
3pemnpiziSus variega~us 
Pipisrrelius ite,riiems 
,4fyosis sp, 

S;;Et~ilag~s uuduboni 
,Y~lvllilg~s Jsriciunm 
@us catgomicus 
Mephidf mphirr'x 
Mephitis macroura 
Goneparus mexoleucus 
Spifogale graciils 
Procyun iotor 
Bassariscus asrwus 
Ivasua nasua 
Onda fra zilterhicus 
a s m r  canadensis 
Lutra candensis 
Tayasslc rajucu 
Eiroqon cinereoargeHerts 
Onis* Earrtzns 
Felis rubs 
Felis c~nrnlilr 
I2sw merirunus 
Antii'oc~ipra cunericiztra 
Ovis caradensis 
Odocoiieus hemionus 
Q)docc)tleits virginidnus 
Qmas ecupfzu~p 
Er'jtru:, u.rinus 
Bnvus sp, 



sp~t t& a mcluntai~ Iletn ahaa88 20 m ash%>. u arcbrng us tstsm a ~mif l f  h~ki132r. 2 " $ . G $ ~ e & ~ ~ n  easud f i ~ r  
ahctub 15 swands, h e n  the tion sgrarlg up the dope uirhouh nnk~ng  a sttunel, ' f ie  cat sroppd twiie ti, 
Bm3k back at us, then vmished inti3 ~ i e  nighs 

We had several intermtirag encounters vr ittl ~-r~ctunt~ira Ilnns whiiz alrdrnpsirap w ieapmrt: HAe Ladders adrai~s 
for banding md telernetq pufpitses On 1 Febmd) 1589, a lion viszad our cunp site and p r n c d d  
ti) dig us out crf our tents, Avv&end hy the ntstle arid rnvrting, v*e turned r ) f i  OUT lights and the lion 
quicuy depastd.  C p n  closer i n s p ~ t l o n  tilt: next Jay, we found &e Iion had exmined our camp 
%c>rnughl) (rra;k% d1 over: cmp) ,  and dug a depression under one :en[ inear a blologirts b a d ] ,  removing 
ehe ground cloth. Moun~~ra liom entcrd two ixhsr canxps she had in stle s m c  region in J a n u q  md 
F&mxy 1989, scmt inhd  oar prcsencr and gear, h e n  depaf ld"  

In ddi t i s~n,  we spoRd a smdl cat oa the upper Yerdt: River In 3uac 1986, The cat seemed too small 
for a mounsira lion, yet had a long tail The fd:line disaypeard into the hruch hefore we could make a 
positive idenrii-Scation, but &e cat w a  pprohatslq a smdl lion. W e  &so hehrd iIvns calling from above the 
Horseshoe nest cliff* and sightd cfe cats rtr M4mijnci. 

D7.23 Nerptiles itad Others 
From 1986-t9W, we identifierf 4-0 species of herptiles wil;zin batd eagle brzding are= flab12 D7.2-3). 
Tfsese on1y reprsent incidentd ssightings, since we did not sp&ifi;dily look for herpriles, and undouhtdly 
many species were overlmk&. In one memorable event, an Ariz~na coral snafre stid across the trail as 
we h i k d  down from the Rdrnund obsewation mountain. The snake crawl& under a rock and caught 
for bit) a mouse. Hdf of the sn&e was still in the trail, and we could h w  the mouse squealing fiom 
benatfi the rock. Rattlesnakes were frquent-ly encounter& as we h i k d  endiess m i i a  of desert tracking 
the bdd eagles, usually with our eyes on the air instead crf the ground. Alhough nobody w a  bitten, 
many of our late night hikes to trapping sites or distant ohsenation points were interrupt4 by rartling. 
This was especidfy true in hot s u m e r  periods. when b e  sn&es were more active at night, 

We encountered numerous scorpions, t;ruantulas, millip&%, and giant centipdes. Tarmmlas are actudly 
very docile mtnimds, and do not seem to mind crawling an humans, as long as the person doesn't m&e 
any quick movements. Giant centipedes. howetrer. move very fast, have large mandibles, md  do nor lend 
tfiemeIva to handling, On one occasion, while sleeping, a BioSystem biologist was bitten In the face 
(&rough a wool b i d e t )  by a gimtnt centipde. 



Table D7 2 - 3  Heqsiie specie5 en&=6)ugf~crd In Arizi$nd bald eagle breeding dsm, 198t)- 1990 

Cmyun tree frog 
A r h n a  tree frog 
Bullfrog 
tmpard  hag 
Arizvna ti>& 
Grm plain;% to& 
Red-spottd xf~d 
T r e ~  tizasd 
Slde-blotch& lizard 
7ebra-tail& i k x d  
f;rearsr earless Ilzard 
Mountain shnfi-homed Ikxrd 
Desert shoirl-homed lizard 
Reg& horn& lizttrd 
Grestt plains s k i d  
Western wwfiiptaif 
Collared iiziud 
Desert spiny liaad 
ChuckwdIa 
Gila monster 
CIossy snake 
W s t e m  ground sndtie 
Somra gopher snake 
Western black-necked gaster snake 
M e x i m  g ~ e r  sn&e 
Checkered garter snake 
Cvnunon kingsn&e 
Sonora wbipsnalre 
Red racer (coachwhip) 
Long-nos4 snake 
Daert patch-nos& snake 
Rosy boa 
Arizona coral, snake 
W s t e m  dimondback sattlama3;e 
Black-t;aild raIt:lcsnake 
Mttjave raalesn&e 
Westem @rairisf ra~lsemake 
Spirny sitfishell tunrle 
Sonctrm mud t u d e  
Dzsee torsuife 

f1) l~ asetricoinr 
Hyia %lrigizmra~% 
Ranr; ctzle~b~ianu 
Rana pipiens 

rnr'cro\cqhris 
Baf~l cognatus 
Byfo punc3'uruJ 
L3ro~au;"us ornaflis 
fi'za ~rslrrsbliriana 
&iaidisaurus drucunotdes 
HuJbrooga rexanik 
Phqnusomn douglassi 
PI.,? nosoma plaryrfrias~ 
Ph~nasornu solare 
Eumeces obsolerus 
Cnemtdophorus tigris 
Grotaphytus collaris 
Sceloporus mgister 
Sauronialus obesus 
MeIodemr~~ suspectuna 
Arlzom elegans 
Somm semiannulata 
Pituophis melanoleucus 

Lampropeltis getutus 
iMasricophis bilimzear~s 
iWasricopfiif Jag~ l fum 
Rl~inocheifus lecontei 
Sikhxdorcr heoxalepis 
Liciiianur~s rrirPirgaitii 
A%fIsrermides e ~ r j x a ~ l b h ~ ~  
Crotalw Izrrox 
97~hi:altrs nloloss us 
GsoiilPus scuruiafas 
C~o;d%us vlridis .ii:rGi~ 
li-ic,nyx spiniferas 
Ki?losierm,n sotlori~?bk$e 
G~~~iarrrrs agassti 



Mrs, Earl Jackson, Globe, Arkona 
Dugger Hugha. U.S.. Furas Sesvize. Globst Ralges District, Globe, Arhzs~na 

&rtPetl Don Polltack, U.S, Forzse Service, Cave Creeh Rmper District, Cave Creek, 
A r h n a  

Chirlo Rohen HA1, U . S .  Burmu (if Land Management, Kingmu, Arizona 

Devil's Pmt Tim Tibhi~tq, Arimns Game and Fish Bepa~mermt. Phoenix, iariztlna, inrrniew 
with Jim Niggs (AGF) 

k t  Verde Charlie Swaboda, L.F. Ranch 

Fort h3Wwell Chief Haiawatfia Hood, Forr MzDowelI Indian Tribe 

Norse M s a  Gene Gibbons, Salt River Projmt. Phoenix, Arizona 

Horsehw Don Paifock, U.S. Fora t  Service, Cave Creek Rmger District, Gave C r ~ k ,  
A r h n a  

Lsdders Doug MacPhee, U .S. Forest Service, Verde Rmger District, G m p  Verde, Arkona 

Qrrne Water Treatment Prant Operators, Salt River Indian Tribe 

"75"  robe^ Mc%,Fr;3, U.S. Fish and Wildlife Service, Phoenix, Arizona, i n t e ~ i e w  %>i& 
Troy Neal, "76" Rmch 

AII Sifts Duane Rubinfc, U.S. Fish and Wildlife Sen-ice. Phoenix, Arizona 

All Sit@ Robert Ma&, U,S.  Fish and Wildlife Service, Phoenix, Arizctna 

A18 Sit@ Lri~rq Forbis, 67 ,S. Forest Service, Phoenix, Arizona 

AII Sites Teql Gmhb, L7.S, Forest Sewize, Rockg Mounain Fcirest and Range Exgerimeaat 
Seatian, Tempe, ,4r &aria 

All Sites Wade Eakle, U.S.  Foresi Sewice, Rocky hfild7unfain Fsawt and Rmge Experiment 
Station, Tempe, Arkona 
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P r e p a d  by J eft" S i m s  
BinSysrem -4walysis, In:. 

h r  the bald eagle, toJay"> Arizun~ as ~nuuit  JiEerenx &aa &at of 3 century or q i ~  ago R e p  ITS & P R ~  

e,t,rizj t*tngln-:2meric& settiers describe a landscape far more riparian insa~iroment, most. d%ttHPSB\ e 
u a t e r ~ d y s ,  a greater ditersity of aquatlc hahitars, and a different prey h a e  tf h d d  eag!es dsJ ne\t ira 
the same dreds era Arizona prehistr~racally as the? do today, h e y  have sran.~\ed iianmense ~hangzs 

Kno~iedge  of &e extent m which bald eagles nested in Arizona prior to this cenmq is Iirnxxi to un9 
histvrizaB report c ~ f  a nest at Stanemdn Ldke tone of the very ;few? namra3; hkes In ArizonairMerirns : 89611, 
and general references to nests at ~hibpr;iii?ed locations in the White Mountains (Xensha~  1875 I it 1% 

nevex7heless interesting to speculate on the yuarir~n of how the current population mrghr. compare ir, ~ L Z Z  

dnd distribution with that of pre-Angio times. The key to such insigk tfres in largely expiosing Ihe 
character elf pristine f w d  supplies f i x  bald eagles, namely Eish populat~ons, We approach the qucstli-in 
by: i t )  expiirring the character of the origind habitat (see Section D2.6 for deraiis): (2) examining what 
is known of the original fish Fauna that might have been suitable as h d d  eagle prey; and (3) viz:~ Inp the 
ways in which habirat changes may have caused the obseavd transformation of fish communieiei 

E1.I EARLY EtitBlTATS 

Early travelzrs rhrough rhe Gila basin often noted in their journais the presence of cottonwood and v r : i l o ~  
trees (Davis 29821. Cottonwoods f i ingd milch of the Gila River but were Less prevalent from the I'irna 
Village (15-20 mi. upstream from the Salt) to the Colorado River jop. cit.). The Lower Colrrralio Biter, 
including and below its confluence wit;? the Gila, was primarily forest4 with cotto~luood in 6 ! 2-mi. - 
wide bottoms, in  soullzeastern Arizona, sma!ier watercourses were o f  en reported as mmarshy. wi& f e ~  
large trees, and uere open rtnd unchannelled (Ha5tstings and Turner 1965). The Verde River near 
Perkinsviile was describd to hjinckley md ALger (1968) by a knowldgeable Ivcd resident: '" .. the river 
flowed slowly, impeded by many beaver dams, and extensive marshes occupied the flclod piains. Here 
cottonwood and other Ixge trees %ere u n c o m o n  a was mesquite, and rhe dorninant tree was desert 
willow on the terraces and aiung tributary washes," 

Fur trappers. traveling &rough what today is Arizona, were rfie firsr to I a v e  records sf wildlife 
occurrence mavis 1982). From them we learn &at beaver were abundant in both high mountain and 10% 
desert sirearIz5 of the Gila and Colorado rivers; both [he Yerde and Salt rivers also had bedvex p~pulatiof-1.4 
(Davis or.  cit. 1. In 1830, a singit: p,my smuggled into Qfie L.S.  an estimated 15064 beaver peirs ficm tne 
Gila River drainage, then claimed by Mexico. 

Beaver darns crectrd pools ponds along Arizona's watercourses, featiires that todq hdve all b~;e 
vanished; ard;relers enccrranrer& smdl %&es dnd ponds alrang the Gila R~ver rchere nctw there are none 
*l%c piishion h ~ f  tIse i?jila below the Sds River reportdly Ildd o ~ e r f l o ~ d ,  treating lake\. p>n3<.  an;d 
lagoons, an$ reporrs aC gsese, 2nd b r a t  t;@sobabi> old name for Cmada geese, genus B~anbi.;, 
"geese" probahlj rzf2rreb to snow geese$ Rerz cc.amaant2n an trike area. Beaver were sdid to $firit a: i%here~$r  



~ie6-e %ere a~dftjciilnt stdnds of coE~~nlj~.i)od, willow, a& other rirfaiTim trees ad shnlb.: iDal.15 IQd",, 
Qtf&r Rere also present in the Gild hut u ere avidcnztl~ rage compared to beaver 

The prehistoric& afid historical records indicate that both the absrrigindi people of Anzowa m;Ild later the 
"pioneers" fk>.iund fish abundmt enough t ip  supplement their diet. Records from the latter snrpyvre 
;ontention that fish resources wcrz rthundant in many of the rzgiom of tbc ";rats ira which they trs: e i d ,  

The ase or fish by native Americans in Arkcana ind~catec &at at least In cenairn Hozatiorcai. 2-h %ere 
abundant enuugh TCP become m i m p o m t  par? of their ftmd base and culture. I;nc Co1nrailt.i Ksver basm 
ofice support4 an endemic assemblage of fishes first ur i i izd as a resource by Indians and later fay 
A4mzrizan travelers and settlers. Aboriginal paple  inftabiting 2 puehlit n e x  IferkirxsvilItr in Yavapai 
Ccwnty betwen 1300 and 14W A.D. urilizeil five fishsyezies: Sonora sucker, dmert sucker, raziirha& 
sucker, roundtail chub, and Colorado squaw6sh (Milinzkley and Alger 11368'8 Researchers d i w ~ ~ j .  3 r d  ~ 9 e  
remains uf razorback sucker, humpback chub, md Colorado sq~;~vifst-I in Glitcfavr Cave, located along 
the Colorado River, 33ohave county {&filler 19551. Anitrher frzdian village called Snaketown 1300 B.C, 
1m A.D.). in Maicopa and Pin& counties, contain4 fish remains possibly from raz~trback sucker and 
Colorado squa~nliish jop. cit.), Along the Sm PPedro River in Cnehise County, the Indian site Quiburi 
contain& remains of razorback sucker and Colorado squawfish in a trash heap dating 1704- 1763 A.D. 
(op. cit.). The Maricopa, who occupied the lower Colorado and Gila rivers, dried and stored tish for 
later consumption (RostIund 1952). According to H a a e  (19721, the Pima, "r'uma, and Muicopa were 
describd as fishermen who used nets and other trtckle year-round to sustain themselves on an abundance 
of fish. 

Davis (1882) reports on ftsh abunldancfls from accounts of the first Anglo-American travelers as they 
moved &rough and settled in the region during f 824- 1865. The Gila River, in what is now Gila Xariorlai 
Forest, New 54exic0, was describd by a fur trapper as "a creek full of fish." F u f i e r  downstream at 
the Arizona-New Mexico border, traveters report4 that they caught eatough fish for all for h ~ t h  supper 
and breakfast. The largest of these weighed 30 pounds and m e a u r d  four in, between the eyes @rubably 
a squawfishj. Fish were describerf as abundant on parts of the Sm P d r o  River. On the Giia near the 
Pirna Viilaga (often a stopping place for travelers), fish rsembling ". .. buEdo fish of the Mississippi 
..." (razorback suckers) were caught by herding. F u d e r  downstream: where the Sal t  mce& the Gila a 
p&ay reprrrted tinat man: fish were seen in clear water. 

On Ash Creek %here it rnee& h e  A p a  Fria River, a pmy in search of Apache crossed "inn-t~~~rerdble 
hedk~er dam&" md caught some fish of :he "... same species as art: found in the Colorado alad Gild.'" At 
+Jme ;c>aafuence of h e  Salt River rxith Tcxato C r ~ k ,  the same party caught 200 fish u; ith a *a), i i ;o~v drag;- 
fish weighirig from 10 -20 pounds jgrohablj squawfish) were repttfidiy capwrd.  At Grapev~ne Springs. 
four fo 5t.e ha~:js V; I& a "u iliiiw drag' produzeid 50 suckers. %or the next five or six dap. s abt l~e  kalt 
the pastyms sabsis:er~ce was suppi id  h? fish they had caught. 4 note of disappointment was rvratxra 
corlcerning the p r n ? ' ~  iaabilitj ro catch the larger Gsfi weighing f~i?rn 10-40 goundc. Another parry 
dcscrihed Eagle Creek as having plenty 0% 5sh. Da\is fop. cit.1 ssarn~~xizes by s:iylng that fifi~h 111 the 
Gila drainage Rere usually described as asI>utldz~t, 



'There ic hrthcr evidence of 3 wdabr o f  n a t j ~ e  fishes even after the turn of the century. %fin;kli;.> ! I9-3) 
i~tervirwed &<)id timers" from the Phimix valley whra agate4 &at hrinytail chub, mundtail chub, 
Colorado squaw*jsh, and rzilrback suckers were ver) abundant in canals fed hy the Gila, Salt and k'erdr 
rivers during the early BISiXfs. Like rhe harvest dong Plle lower Colorado River [Miller X96"aa, 6sh were 
gasf.,erd in such numhzrs lhat they fill& Ertgon boxes, They were used for human ccirmsurasptirln.. f e d  
for dtirn&sti,: mirnalls, md fefiilizer. Gommercid fishermen worked the lower Salt River, sellirrg 
squawfish and razitrba2k sucken in nearby towars to construction workers brriHding dams on &:: ritzr 
f>fincklej 1973). Krtzcirback suckers dsu had a commercial market in Trsmbstnnr: in ~Xae 1880s 
iHendri;kson arrtt f.%incklet 1985). 

Since we km>w practically n~rfiing about bald eagle distribution and fcjraging habits prionto inurnan 
dterarian of Ar izsna*~  indigenous fish fauna, we cm ordy s p ~ u l a t c  on the srgnificai~~e of each 
historicdfy imponmi fish s p ~ i e s  to bald eagles. Seven species Iarge enough for bdci eagic prek 
uzcurred throughout Arlzona9s larger water courses: Colorado squau,fish. bunqtail chub. roundtail chub. 
razorback suckzr, flanneimrluth sucker, Sijnora sucker, and desert sucker. The fife histories stianmarhfi! 
here give us some insight on the pcstefltiai historic prey base (see Section E.1 for life hlstorics ~ r %  more 
detail j . 

Adulr Colorado squawfish occupy water too deep .fur a g f e  attack even when the fish are spawning Or(*  
Section E3 fcir detaiis), However, juvenile squa\r,%sh up to 8 in. in tengh often occupy silallnu 
backwaters and urould be tvlnerable to eagle prerfation. Subadults are vulnerable at times while teeding 
or baking  near the surface. The large size of the adulLs preclude capture, hut historicaily probably 
provide important scavenging opporfunitie. 

The rztzorback sucker, in contrast to the sqtlawfish, frequen.ts marshes, lakes and quieter parts of rivers 
Xn riverine environments. adult rzorhackc occasiondiy move into shallow areas where they are av,iilabte 
to eagles. This ~~ lnzrab i l i ty  would increase during spawning, when razorbacks sometimes use ah arer only 
O,3 m deep. In reservoirs, populations tend to enter shallow riverine a r e a  only during their spawning 
season. Raorback suckers, reintroducd into the Sd t  River, have recently appear4 a prey remains in 
two baid eagle nests (Pinal afld Rdmond), A&ough whetfier the fish were taken dive  or as carrion is 
unknown. 

Roundtail chub przfer deep, s h a d 4  pools, e s p ~ i a l l y  with some overhmging cover. T%ere is no evidence 
&st spa~vning occurs in s.ater shdfow cnough for eagle attack. except prtssiblj in small creeks. 'To our 
h o w i d g e  no roundtail chub have been found as prey remains in Rrild eagle nests. even lJla?tlgh the 
species is widely disrributd in the Salt rand Verde rivers [see Sections E2 and E3j. 

'hbe flannelmoialh sra~ker occupies pursls and deeper mxls hut it is iollcctd in water only an inill deep, 
This species may have been available on a regular basis. It is uncerlain if spdwnnng areares ~"iandi ' i~ '~i5 

of increxiixi availabiiirj . We do not know if spa\vning incrmsd \xlnerabiiiry to eagle prdasion. 

'The Sonora sucker is generally a piaiiol ,Sweller that may mote into runs aQ rmigkt. This fish harnzy be 
infrequen:l> a~aiilable except uhen feeding at middep&s and r?ccaionaiiy on thc surtace, \Then 



spauniag 21n sha38a.v; r i m s ,  %xlnerabific> is incre25d. Sonr~sa suckers are zurrenxly fed upen b) bald 
cagHtx in Aaizorns trlquentB> evidenced ;in prey renrmams dnd observations. 

'fiere i s  very IittIz iiterature on the dmefi sucker, but it was heavily utilizd by balJ eagles durillg this 
ssudy. We found that a number of i ~ q  habits render4 it minerable to bald eaglese Its tendency LO feed 
013 &h_e surface of Ixge r o c h  often brings it within striking depth of  eagles as does ih sptinr~ing i n  

shalfow runs mhlcl riffles 

Some of these eight endemic ~p~c3i~;".  become available ro eagles as czriors resulting from spawning 
mtmdity. In our stbidies of bald m g i a  in Cdifornia we fot~nd &at pw-spawning die-ofis rrC Sa.zrmeraro 
slacker providwd a significznt pttrtion of h e  diet during the agla"ret=rfing sacors. Post-spax~zing 
mostalitj of salmon is of course a critical fax3 source for eagles using w ~ t e r a  habitau. S;astsrmal 
xnortdity m o n g  the s4ritona endemics also result& from stranding md low oxygenatiora associared %it$: 
highly vxiable flows of the deseri rivers, 

EI .3 HABITAT CH-ii"u'GS 

Arizona's waterways and aquatic Kosystem5 have undergone dramatic changes in recent decades. "Phs 
17.S. Fish and Wildlife Sewice mrinson et GI. 1981) estimate the loss of ripatrim habitat in the United 
States to ayerage 70 percent md as much as 85 percent in some arm. Cnfortunatefy, there is no 
comprehensive inventory of loss specific to Arizona iR. R. Johnson, pers. c o r n . ) .  Much of Arizona's 
origind floodplain forats  are oow convert& ?do urban areas or cultivated agricultural land. The iower 
Gila River for 250 mi. below FIorence, Arizona has, for the most pm, been de-watered due to damming 
and diversion (Miller 1961, Minckiey 1985). Much of the remaining r ipar ia  habitat is dominated by 
sdtcedx (tmarisk>(Efa&se f 972), an invader that has replaced about 400.500 hectares of native vegetation 
in rhe westsm states. This exotic bas very limited value to most wildlife Brinson er af. 198?) and 
apparentiy none to bald eagles due primxil i  to its dense grad form. 

Arizona, algcough one of the nation's f a g a t  stat=, sariks relatively low m o n g  them in the overall 
anlount of perennial s t r e m  &at can support a fishery fsrinson er a!. 1981). Despite this, Ixge 
merropolitan areas continue ;to consume water at rates above the national average and ro crrn~sst mral 
areas for control and transfer of their water suppIia, h ~ e r  jwpsdizing existing riparian communities. 
Along the Goloradt? River. riparian vegetation is disappearing at a rxe  of  1200 hectares per year, and 
pure cottonwood cornunities have declind from an estimated 2008 to 2W hectares as a result of altered 
hydrolijgjc regimes, impoundment, and agricufbre Brinson et rzl. 1981). 

T n a e  losses cf aquatic and riparian ecosystemc apparent11 began with the i n h x  of Angla>-American 
seElement in Arizona. Impacts by the aboriginal, Spanish-, and .Mexicanli;ornnnatd i~ccupatictns i l k  
A r r ~ a n a  appear minimal i1.i the light of ithe histilricd record @stings md Turner 1965, Hendri~ksos: and 
3finckIev 1 3 3 ,  Haare 1CST2), BI the mid-28085, Anglo-American settiers began moving westward r:.i 

nzcup) Arizona and California, By I884 it was said that "ever) mming stream and pfrrmmsient yr ing 
s e r e  settled upon, ranch house buijt, and ddjacene rmges stockedm [Hastings and Turner 1965 from 
Report of  Go% smor 1896). 

Bq 1885, ~attlerne~a worried about the overstocking of &e range and the availability 09 grass fbr their 
herds iHaseingf md  Turner 19658. By BS9i &e prohlem grew t r~  such pr~portilsns &fiat 18 was iaad nn kne 



"Southwest Stoct r~nan~ that "the mdad? of oe7erzrcawding i s  with inus In an aggravated ;f;,rm," 12rilugh"e 
i'dught thid eaSirrmae8m rsff f8'ua-d in f 892, zaalsing 5erd Bosses reporred 80 he 50-75 percent for Pima ~ S I $  
Cochisc ctlruntib alone An abundance itf hisaoricai evidence shows that the ranges were ~.if$l~dBlk 
denuded of cover rra the late 1880s and 1890s. The mmbinatirtn of over-grzing and drought ncre 
d e m d  the primary causes nC &e p r ~ r  r a g e  conditions at has  time iop, cir.]. 

Abuse of the rangr: imd and heavy raim rezuitd in severe arroyo cutting iw soui;Rezrsteras Arniins from 
1883 ut 1305 rtIa.itings and Turner 1855, Hendricksrsn md Minzkley 3985). 'I%e extent of sroii$m is leis 
knr>v+n in other parts of the state; however, during the 20-ye= period from 187.5 to 1895, zrrcyn i"ii~irag 
o:;urrcd from &:: Altar Vrtiley, Soniira to KanaE Creek, Utafi, and from the Sonttyta River, .4ri?.crna to 
Rirs X-kercc3, S e w  M e x i ~ o  (Hatings md Turner 3965)- Erosion dso after& g m h  of the Gila during ;4 

sianilrtr time period ( f 89 1 - 19 L'?)(Minckfeq 1979). The arroyo cuEing in 10% -gradient s r rems is atcributzd 
to dmughr, excessive grzing,  afluviaf area, md  lowering of the base level of ihe Gila River fop. cit~,j 
Hstings and Turner (1955) determind that Izge-scde grazing and climatic events caused the arrrrlo 
cutting &at occurred in soiltheatern Arkona. '4s a resuir of erosion, previously open and marshy ndter 
cnlarses became entrenched md mm! became d r j  sandy ruroyct.r. 3falaia, which v, as ccnce %id?sprlad, 
retreated dong with the perennial creeks and marshes ehar had held fish and beaver. The marshes u ere 
r d u c d  to scattered reinnants of a formerfi, widespread distribution \%endrickson and Sfincue: 11385). 
Continuing sertiemenr, fxmirag, and &s expmsion of urbm x a  has rautted in continuing r&.ririctiorzs 
<if aquatlc wetlands and r ipa im enviromen&, Diversiom* water regdiation, channelhation. griicnd 
u;ater mining, and fiiiing have all cnntributd to degradation. 

Over the p a t  It30 years. fish cornunities in Arkona have been dramatically alter&. One can still firid 
iarge native fishes in impressive numbzrs in certain locations, 2.g.. desert and Sonora suckers beiou d m i  
on the Salt rtnd Verde rivers. Mincldey j19M) reporred the capare of approximately desert and 
Sunclra suckers, weighing an estirnatd two tons, with one haul of a SO-fottt seine on the Salt River. BaId 
eagles piow c~mmonly use these two suckers as forage, and if eagle were praent  in Arizona in pristine 
t ima ,  it is probable that they prey& nra suckers then a well. Similarly, other fish, such as ~2annelrnouth 
and rzorbazk suckers, which inhabited Arizona rivers prehistorically, may also have been used by 
eagles. but these and other fish are e x t i q a t d  from much of their range m d  they are rare. Most are in 
danger of axtinction iMinckley f 985, Johnson mind Rime 1982 1 

Fhe impact of aborigind pa3pIe on fisharies" resources is not known, but ir is like11 ehar largr: standisg 
crops of fish, Rere presenr when m 1 y  travelers arrived. Under such cirzumtances, a large segme:zt or 
rfie fish pt~palatian usually consi,crs atf rsldzr ladividrrds that. instead of being cropped repuldrl! asid 
exten.ii\elc by hirmans, die md become crarrrnra for scavengers. 

'1%~ impact ot modern tec%nno;ogy on the native gsheries i.c better understiiod th.han that of prehlstnrr; 
trmes, Tne extreme r d u ; t i o ~ ~ s  and range changes among &fars native fash fauna are Hagels tfie resu%t of 
Hater regiliation mii hydrilelectric proyeas plus file introduction of exotic fishes ahliller 1951, 5iincklrp 
as,d Dcaion 2968 8 .  



E1,3,1 Effwts af Ibarns nn FYater T e m ~ a t u r e  
The effect nf dm,i 0x1 wmtern rivers and &elr indigenoras C'xarh fauna can be iliustratcxi using ;hc we:3 
documented z a e  of Flming  Gcrrge Resenoir, which was created in 1962. Approxirnatell, 90 mi, r j p  

(ireen River w a  inundatd uptm cl<~sure of Ff;uning Gorge Dam QVaaicek pr a;, 19701, After. ~ l ~ ~ s u r e  
rtf the darn, chemical and physicd characteristics of f ke  Crwn River below the darn became dependent 
on resenoir zonditions at the penstocks md the amount of dischzge. Re%eae5 bbecme dependent upon 
dntunstrzam water artd electrrc pouer dzmanci". The mqor skmslgeh that occul-r& belo% h e  dam are 
rie>:umenrd bb.4 Stalaaker and Hofden (3973) These incfudd r d u ~ d  ssl=asunai fiucmatiitn in river flm. 
i a ~ c r ~ c d  daily fluctuation in flow, lower sramEcr remperaares, higher winter temperamrsr, m d  greatly 
rduced turbidit) . Tznperature effects are discuss& beletu,. 

Befori: iarrp~;lrrdrnent, water temperafurs from Greendraie to fensen, Utah began riqing in March frcrm 
winter IOWS of 33'F and reach& a mean of 72" in Juiy flanicek et al. 1970). Sva ing  in Au-gust, water 
rempcrabres declined steadily until December. Afier imporindmcnt, tempera&res at Gresndaie f l u ~ @ ~ a t l d  
ilrflt: seaonally, ranging oaij from 35-55", Fict~ps hefore impijundment were lowe,st dudng the rviarer 
~ltttnfhs and increased gradirafly untif peak runoff in May or June. Following the peak, flov*s receded 
during the summer and were unifomlq low, during the fall lop, clt,j. 

Seven large indigenous 5sfi species had oecurrd prior to impoundment: Colorado squawfish, bonytaii 
h ~ b ,  humpback chub, roundtaii chub, rzorhack sucker, bluebead sucker, a d  f l m e l m o u ~ %  sucker 
(Stdnaker and Holden 19735. However, sdrveys of the fish fauna after impoundment of F1ming Gorge 
Reservoir showed recfuctions in tfte rmges of large native fishes. Just before completion of the dam, fish 
were eradicritd with rotenone to clear the water of species undesirable for a game-fish fishery. After 
the fish eradication project. these native fishes did not recolonize the waters below the darn dtfiough 
conditions &ere appear& suitable. 

At  fensen. located below &e. mou& of the Yampa River downstream of the d m ,  temperarJre patterns 
resembld ppre-impoundment conditions except for slightly higher winter and sIightly fower summer 
temperatures, The Yampa retain& its origin& chaacteristics, and below b e  confluence of the two rivers 
it moderat& the effect of damming the Green River. Overall, fish habitat was gra t ly  alter& upstreaq 
of the confluence of the Y m p a  River and even somewhat: below by the eEeca of d 
artificial replaticin of water. Below the confluence, however, the Green River contain4 dl the species 
present before the dam uas built (Stalnairer md Eoiden 19733. 

Severd years after impoundment ody  bluefiead suckers, t lmelmouth suckers, md roundtail chub -ere 
fijund above the Yampa River, and none of these were known to reproduce there rStalnaker and Molden 
1973). Vmicek md Qamer (IS.69) repus66 &at ao Colorado sqxrawfjsh were ctllfectd Iess tha:> 65 : ~ i  
il(14 kmr below the darn aad no Coiorado chubs less rhan 47 mi. (76 km) below the Darn. Varaic~k r; 
GI ,  f 1978) reported &at n~a rcprod~~tiiirt  af nliiive fish25 was f ~ u n d  to occur for 1/34 km doifnstream. 

The d~8anss in these fishes was &ought to result primxil j  fmrn ;hangs in aa tsr  ternpermre ("v'an~cek 
er d l ,  19"Ca. Miifden and Strilxlakcr 197"; Vanicek mb Mrmer d969). BulMe'ieq and Pimeatel [li38.3 I rioted 
&at water tzmperamres d ~ w n s r r e ~  horn the darn were below the lower avaidmce temperatures nf 
ruorback ~ u i k z r  md. %ere probabij tot) low for Colorado squz~f ish .  brirnyrail chub md h u ~ ~ b a i k  raauh 
as %ell. 3lagnison ef al (1974: determir.ia1 &at tesnperatxire regimes betrw Flaming Gorge Dam Rere 
unsuit,ible fQr rnwt iifrhe endemic fishes, Essentidly, inzroil'ucd rainbow md browlrr trout had rspi&x! 



the luge  narivc fishes in the atid, ciwr water crated by the Flaming Gorge Dam downstremiraa t i )  th* 
confluence ( s f  the Yampa Riwr BVanicck ed" d. 8970, StalnAer and Holden 19731. 

Thc l r ~ t ~ e ~  C ~ f ~ r a d o  River has changed character as well iD6%1 1944-$, hfiiler 196lj 

In it5 natural condition the river was stnift, silt IdJcn, and subject to spectacular t3uctirations in 
vnirarne md arbjdity, mnrrdiy czrxrrymg tbiousmds of ntns of silr into the Gulf of Calit'iir~im 
Its rnasirni~~n f l e , ~  w~.;ilt rrsradfy amin& in Jurae, diminish4 gredtly ira Aetgqst, and w a  \cry I c i u  

&om Sep:el-nl>er lo Febmar?" A t  "r'unna, a peak f low of 250.ir:N cfs occurred .din 1916 and $4 

miniaaum daily !low of only 18 cfs jv;;rcj record4 In the drought year of 1939, Dill 19-1.4, 

Thc srmc~~ssio~-: of dams Iying between L&e Me& and Yunxa has ttransf<>rmd r f e  CoBorad~~ inti-, 
a series of Jsep, placid r%servoirs with connecting chmneis of clear water and reg~lated 
vojurrte, The water temperatures have been strikingfy modified. Origindty it varied from afiaur 
50--WCF c.rr more annually. %ow, below Hoover D m  and Davis Dam, the flucwatictn is rrorn 
54-62'F, providing ten~peratiires suitable for the development of an imporbmz tmut fishcry. 
(hfilier 1961) 

Similar effects have aIso occurrert on the Salt and Verde rivers as a rreuff of d 

Temperahre aiterarions report& in man] studis contribute to the observed rductions in native tjskks. 
Marsh (1985) rzporrd that temperature effects reducd the number of areas isermally suitabie h r  
reproduction of Coiorado squawfish, rmorback suckers, humpback chub. m d  bonj%ail chub. Of course. 
temperature is only one of several factors that 'nave contributed to native fish popuiatioa declines. 

Black and BuZMey (1985) found grow& rates for Gotorado squawfish to be optimaf at 77°F arrd 18 
percent of optimai at 59°F. The implication is very significant: dams with hypolimetic releases rlifuce 
reproductiort and g r o i s ~  brough thermal eEec&. Historicaily, Colorado squawfish occurrd bheiow the 
^trout zone" in ma-jor rivers (Jordm 13891 and other sources). By creating d m  taiiwaters, the habitats 
that qualify as trout water have increaqed md, in fact, are stocked with salmonids. 

El .f .2 E f f ~ t s  of Regulated Flows 
Flow patterns of regulated rivers can cvntribute to the decline of native fishes, Seasonal flow regimes 
appear i m p o m t  to s p a ~ n i n g  Colorado squawfish. Ifaynes er at. (1984j found spavlning occurred dq 
water levels r~ceded and c a d  with the onset of lower summer flo~.rs, High spring firms piaycd an 
impilrtanr rc4e by flushing spawning substrate md flooding shoreline embaymen& ~vThich served as rearing 
zireas. They stare ". .. it is reaonablc to suggest that the s a n n d  Rosx, regime i\; a11 imponanr Lixit~n? 
factor both for spawiling &and larval iisurvii A. " 

Colorado squas~fish are also known hn migrace up % i t  200 km to spawn in white Rater can>unh Other 
endemics, such a rzrrorback mi% t'lazneimouth suckers, may have also migrareci to s p m n  ~ J a r d a i ~  I W l ,  
Chamberlair; 1904, Elliwn 19816 in hlincuiciey 19834. Dams wouii8 have prevearled these migratians of 
s p d ~ n i n g  adulrs ;is uela as block& dispersihag young. 

Ef A3 Eff~rt ,~  of Exotic E?sttm 
The widespread introduction of existic fishes hiis ccreatd arr additional irngact to native fishes. Carp had 
ttstablislicd popuulatloras in the Colorado River by about 1900 {Dill 1 9 4 ,  Ellns 19141. Carp are hirwn 



xe eat the $pawn of exher fishes, alter habitat by eatlng mtnd uprooting aquatit 'v'egetatio~~, md ci)mptt*;i' 
~ i t h  "ratker fish f ~ r  tnitJ ~uld space {b$incUey 1983, Mnylp: 1984, Becker 1983,. Under the sight 
:ondltions, carp may dominate tke %kh fama md alter Bibe entire aqiratlc ct3rsnxrunity j C h n  192c". 

Another widespread, dggressive, hardy species, the green suni?>h, suppresses native fishes and ziamlmatz. 
others m streams (X.,erni:, 19851, Both i h m e l  md i'lathead catf?sh are pisc~vorotrs iiWincklsq I W j r :  
Xiarsh mJ Broctbs t 1989) believe &at ca&>sh prdalion 1s largely rspfzsihle for h e  low survsvd rate 
of stocked raorhack suckers. The! report that zatfrsfi are abundanr enough to consume m eseimareil 9@3 
juvewile suckers per day. Min~Uzy (198"s asests rhar the ahuaada~ce of reservoirs provides a cr:nst&?t 
shatzrcz of elintic fis%.ies and &at these nzxisi~e fishes are "naive" prej for other fishes (see Miller 1 9 A l i .  

Arizcrna" waterways have undergone radical alteration since the f i r s  Anglij-Americm came in cear:h 
of' heaver. These extreme and widespread changes have occurrd in a minute fractictn of the e\-oluriunar? 
histories c ~ f  zhe native species tttar depttnd on t h s e  waterwdys, Vifhldly overnight, the inrpound~ne~~t- 
ihanneI s>stems &at have repfacd Arkc;na"s wild rivers have created new, mificiai envirumenrs. 7712 
need for water m d  energy h a  tsinducd changm in seasonal Bows, water chemistry, temperamres. and 
ihunal relationships that are dien to native fishes, We cannot expect even the current species zsernhiages 
to be stable, so tBr rernovd as they are from naturd community relationships. 

Water development affects nearly d1 of Arizona's rivers. Water is mmipulated to meet municipd 
demmtnd, hydroelectric power generation, flood control. and irrigation. ft  is our undt-rstanding &at 
nowhere in Arizona state law or policy is water JIocafed for maintenmce of fish populations and 
productivity (Zi&elf and Roy 1989). Presently, eagles in Arizona rely on a prey base IargeIy cumposd 
of exotic fishes. The continued presence of eagles is very dependent on mainraining the fish prey b a e ,  
which may in curn require the protection of instrem Bows. 

Today's fish fauna of the Colorado River system is often r e f e n d  tto as "depauperate" and "relict.' but 
historically the Iarge native fish providd food for native Americans and pioneers. Fish populations large 
enough for use by these pwp'le probably &so f o r m 4  a prey base for bald eagles if they occurred here. 
 eve^ now, native suckers are a main prey of nesting bald eagles in Arizona, and orher sucker spszies of 
rfie genus Csfssromus often reprBent the main pre) of bald eagle pc3pulatiuns nesting outside Ari~ona 
(BioSysterns 1985, Swensun, Alt, and Eng 1986). 

If haid eagles nested extensively in Arkona prehistoricdly, it Is possible that they have bezn cegatiteij 
affected h j  loss of nesting trees, kuntable waterways, and in stream prudu~tivity, pre! 
eibunili;nze, ~rainerabilitj, and specid zc:.~nposirirln. Certain hahitar features (trees, free-Flowing rivers'! 
and pret ~sqtraxrish, razorback s ~ i k e ~ ~ i  that previouslj could havs supporld tJAd eagles were once 
relatively abibunddnr and extensive in Arizond, hut atre now much reduced and restricted. Ctrnterselj, 
oxher recent, m3n-ir23ar;d habira: fcakires (numerous man-nradz lakes md reserv~irs, iess krbid,  ao le r ,  
repiated reilches r a2d introducd prey (carp, catfish, etc.) appea to benefit bald eagizs, md 11 is possli-rle. 
&at these cfi~tnges have positively aMe:ted bald eagles in Arizona. Coaaclusic~ns a whcuaes :<sod 
suppt;>, cornsiderecd separately zs a. cc>mponent of ca r t ing  c~paeity, would have permitted greater or lesser 
hreding densitizs of bald eagles in prlstrne Arizona cmnot be drriwn ~ i t h  the data at har-nd. 



Prepared b-j Jeff Sinms md E d u a d  Bimchi, Ph.D 
RiljSys:ems Analysis, Tnc. 

In &is section, ~e :haracterize the relative a3undance and disrriburion of gotenrial bald eagle prey ia the 
Salt and Verbe rivers and their ;issoaaled reserviiirs. Sourzes of informatiitn include publish& repon 
ba the AGF f : ~ d  VSFWS, persi,nnci cilmnunicalions with state and f&erd iiagf;niY personnel, md fieid 
data fro132 D. Hendrickson of tfie AGF Konga~ne Brmch, M. f&irie of the Bureau of Reciamation, C., 
Zeihell of the linivcrsity of Arizona, and our OVIII Esherics surveys, 

We used &is infomalirin on the rek:ivr= abundzmce of potential hald eagle prey to determine: t if bald 
eagles fiirage rmdornly or selectively (in pret species v;i&in nesting scrrirorizs: (2) if the absence of 
nesting bdd eagles in areas of the Sdt and Verde riizrs is due ti> lnddeyuate prej populatiom or &e lack 
of key foraging species; and, (5) how uatsr de~efnprxent (i.e,, constmction of resemoirs mcf water 
management in regutat& river reaches) hzq affected prey populations, 

Species composition and relative abundance of prey fish in the upper Salt River changa substantially 
from the confluence of the Black arrd Wi re  rivers (Km 256) to Roosevelt Rese~voir Diversion D m  ( f i x  

110) (Table E2-1). Four groups of flsh comprise the bulk of prey in the river including suckers {desert 
and Sonora), carp. catfish (flathead and charnel) and smd1moutt-i bass. Suckers, catfish and smailnxourir 
bass donrinate the fish cornunity in the Salt River upper sections (Km 255-f(m 2241, In the mid-river 
reach= (Km 224 and Km 192) the relative abundmce of smaiImout33 b a s  decrease substantidt9ly md carp 
are impoeant in the fish community. Catfish, carp and suckers dominate the fish cornunity in the 
downstream reaches (Km 192 to Km 1591. Interestingly, roundtail chub comprise 19 percent of the fish 
cornunity betweer1 the region 175 h - 1 5 9  Km but are refativei! rare in other reaches. Downriver of 
159 Km, suckers comprise 5 percent or less of the community and carp and catfish are the major prey 
fish idahitring the river. 

a . 2  S f i T  RIbXR RESERVOIRS 

A series uf i i ) ~ r  rser i '~) i rs  was built on the Sale Rives betw,een 291 % and 1930 resraitihig in inualdatiiin 
of 91 Km of river, Roosei zit fP5sen-tr~ir is furthest upriver fiil:oti.d hy Apache Reservcair, Cmyon 
Re(;ervoir and %a,nuascl Resen~i-~air. Rinne r 19';s') ~onrslms descripticrns nf these reser~oirs 

E z g e m ~ u t h  b a s  and bluegills ~omprise ~ v e r  58 percent of pc~tzntid prey fish in d1 the reservoirs zxcegr 
for Apache  here fhe j  ~ o ~ ~ p r i ~ e  onij  39 percent taf potentiid prey {Table E2-21, C q  are present irn dl 
the reservoirs and conlpriss Haers*ie;n 5 percent aid 7 percent of gn:entiaB prey. Sianilarly, catdish are 
preserat, in &e resesvoirs (2-5% of potential prey!. The major di8ereaace in fish cornraniti% in dre 
reservoirs is &e rejatixre abundance of b l x k  cragp:e 2nd >ellow bass. Black crappie are quite C O ~ ~ D E  



Sonora Sucken 2% 3 0 - 3 3 iii .., t P < 1 'P 

S " - "- 6' Desers Sucker 12 2 2 < I  - 

Roundtall Chub r 1 5 - < 1 19 - " - .= 1 B B 

Cuiorado Sqwwgsh - - - - - - - - H 
C'arp - - - -- 24 15 5 9 3 5 15 

F l a t h d  Gatfish - - -- -- < I 9 9 4 1 
Channel Catfish 4 Ii 19 - - - 24 3 3 23 74 5% 

Total Catfish 40 19 - - 24 42 32 7 8 60 

Smlirnouth Bass 26 32 - - 1 1 1 < I  - 
Green Sunfish < 1 1 - - -- I 2 7 15 
Rainbow Trout - < 1 - - < 1 - - - - 

N (Total) 268 24 I - - 503 292 82 1680 1739 

Collecrlon ymrs: 1989 1986, 1986. 1986. 1986, 1981, 1981. 
1988 2985 1988 1988 1988 1988 

Methods: EF" EF* EF,GN,* EF.GN,* EF,SX* EF* EF * 
SK,TN 

Sourcm: 1 1 1.2 1,2 1,2 2 2 

1. D.A. Heildrizkst?~ (k-izem Came and Fish ZSspl.;a 

2 .  4 .  Hanmn r"biSF\V.S). 

* SF = ei&ctrcrfishing; G E  = $1: netting; Sn = gine  netting; TN :== rnlr~mel neaii~g 



in R ~ t ~ s e v ~ l t  R;ri,sera.c~ir 18% iafpi3temid prey) but th+ ;ire rela~iveiy rare in the vtaser r~serv~>irs ;  .r+iaerw, 
yelics~ bit,ss are C C ~ W ~ ; T C ~ T X  in Ai~acbe, Cm?.on, arid Sa~arrr i~  Wesewois but rare in Roosevelt Rebcmoir 
TTab8t: E2-21, 

f2.3 I_iOtYETP SALT N V E R  (kzm 21.8-0.0) 

The Salt River he l i~u  Saguaro X e s e ~ o i r  1s unique in &at flnus arz rcgtalated hy SW am$ &at the rzirer 
ahsupti3 ends ar Granite Rzef D m .  Ail Lie uatcr reaching Granne Rzef Dam is diverted into can& for 
domestic use in thc greater Phoenix area. 

fw a 1973 study, suckers cornpiis& 50 percent of the pcitzntid prey fish In the Bower Salt River (Tiff312 
E2-3) with desert suckers sijghtly more abundant thm Sonora suckers 630% md 20%- rapectivelyj 
(tlSFWS dC376). Less ahundanr species were green silnfisfn (16% j, carp (12%) rtnd largemouth bass 
( 1 1 % ) ~  CC,arfish jmaidy yclluw bullheads) made up 7 percent of ifie ca?Ilccr& species. 

Data n&& to cdculate the relative abundmce c?C eagle prey fish in the upper Verde River is available 
for only two areas: upriver of Highway I n r i d g e  to Perkinsvilfe. The fish cornunity above t;?e 
Highway 17 Bridge consists prima-ily of native species with suckers, roundtail chub, md  squawfish 
comprising 80 percent of prey fish flable E2-4). Lower numbers of green sunfish, smalimvuth bass. 
carp and catfish can also be found in this rzach. Tfie abundance of squawfish in this area is as*i mifact 
(possibly remporzy) of extensive plmting by the AGF and we doubt that they are abundant in 
downstream areas. n e  fish community in the Chiids area is considerably diEerent ti-om the upstrem 
community in that introducd fish namely carp, catfish, smallmourh bass and orher centrarchid species 
comprise over 84 percent of prey fish. fish community in the river b e t ~ e e n  these two a r e a  is in 
transition from one dominatd by native fishes to one dominated by introducd fish. Bowmtr 
Childs near Horseshoe Resemoir, carp and catfish dominatd h e  riverirae fish community (J, W m e c k e  
pers. c o r n . ) .  

Horseshoe Reservoir was construct& in 1946 and is operated prirnarii3 as a storage facility. m e n  k I l ,  
the resenioir lcundates approximately 10 Km htft;?e rlver. Hitr,teshot: Resemolr is refatlvely shallow md 
has 3 higher surface tu ioiume ratio than most Arizona resenoiss. As a rcbulr, Satzr r e l e a d  from the 
raervoir is more similar LI rivzrine ~ a t e r  ;;f fen?i-]erature and Racer quaiit:, &an other r&$ervctirs on the 
Salt or tberde rivers. fn sijaaart years, Horseshoe Wtsen7ijir rs total;.; drained so &at id) ritrerine: 
condiriuns are psesznt. 

LargemoutS1 bass, biuegills and grzen ~r~i:fis!i are most akunciant I.re> fish in the resenoir comprising 
92 percent of the fish :ilmminnity :'Tabie E2-5!, C q  and b!a& csappae are less abrrndmt i~a the 
reservoir, The abundaat~e {if craprtle in mili: lake inat bc underecrimated due to their movemeas into 
deeper, open w:iter of the r e s e ~ o i r  i here sampling is more dif%cul:. 



Trt&le E2-2 K~n!ap,:~+ e abunJmce uP potential ezgie p r c j  fish a i r i  lakes on k e  h % t  River. 

Species 

Suaaora Sucker 
Bu@&o spp, 
@w 
Gctldfish 
Flatfscad Casiish 
Yellow Bul!hzaJ. 
Charnel Catfish 
Veliow B a s  
Yellow Perch 
txi'alleye 
Smdlmoull;; Bass 
Lrugemou& Bass 
Green Sunfish 
RIuegiII 
Black Crappie 
Rainbow Trout 

N (Total): 6203 1953 302 1 1485 

Collection Years: 1984-1955 1985 1984-1 985 1985,1988 

Mehods: EF,GN,SS" EF,CK,SKx EF,GN,SK' EF,G%,SN* 

SOUPC~S: 1 I I 1 
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T;d@Le E2-3- Relative dburndanie i ~ f  pszeerlealil ragie pre? Gsh in h e  Lower Sde River 

River 8-22 
QPer:ens;) 

Sor~ora Sucker 
Desert Sucker 

Carp 
Yellow SullIlead 
Charnel Catfish 

Largemouh Bacs 
Green Sunfish 
Rainbow Trout 

N (Total): 
Collection Years: 
34\;le&ods: 
Sources: 

E , 6  MlDDLE YEWE RIF'ER 

For this di,i;ussion, midcile Veriar: River is that port-ji~n of the river betwren Horseshoe W ~ ~ e m a i a  ;and 
Bmlett Reservoir. EI;: ri\ er suns for approrirnarzi 214 Km hetween the reservoirs. Flou, in this poftiun 
of the Verde Kiter  is cormpiesel! rc_plaf.=d by SRP, s\i& water being relea$& from the epilirnniun. 
Turbidity and temperatur6 of whter znrering and I~aliing rhe H.iorsr:.ihii% Reservoir are similar. S o  
quantitative sampling has oxurred  in this rea,-h bur carp and cartish ;are t f i ~ i ~ g h  to be the most abundmt 
fish in this reach (J. LYarnscke AGF and qdalitative sur;eys by BioSystems, 1989). 



Table E2-4. Relative ahu~dmce of pcafe~ztiaj eagle p r q  fish in &e Pi'erde River 

Species 

Above Hwy :7 Eatst Yep& Lower kferde 
Bridge Terrirorj River 

{Percentj (Percent l (Percent) 

Totaf Suckers 

Rr~undtail Chub 
Colorado Squawfish 
Carp 

Fla&ead Catfish 
Yellow Bufihead 
Channel Catfish 

Total Catfish 

Smallmou& Bass 
L;\rgemou& Bass 
Unknown Bass 
Green Sunfish 
BIuegill 
Rainbow Trout 

(Totdj: 
C~~liection Years: 
Me&ods: 
Scararces: 

1, C. Zlebell iQ;nr=+ ersrl) of Anmaa) 
2. D.X. IIeradnck,ion i 2 h z ~ a a  Game and Fish Depl i 
3. hf. J&e (Bureau Rvxlanatnonj 
L E ~  CSFWS (19-61 

EF= elsicrntisnlng; GN =: gill, neftxg;.. Th = rranzzcil mt:mg; SN = =me nettrag 



Horseshoe L&e 
(Percent] 

Bmie~c Lake 
(Percent) 

C q  
GoidGsfi 
Ff afizad Catflsk'lash 
Channel Catfish 
Smailmou& 
Lxgemou~2  
Green Suntllsh 
Bluegill 
Black Crappie 

E (Total) 
Collectioll Years: 
&Ie&;lods: 
Sources: 

Bartlea Resenroir was cornpiel& by the Bureau of Reclamation in 1939; its primar;; firnctirtn is to pn~vide 
irrigation water. In AGF surveys, bluegills were the most abundmr prey fish collect& in Ba;rtlett 
Reservoir, comprising 70 percent of &he 5sh  comi ,~niry  Rab le  EZ-51, 3,argemouth bass were 
substantidly less abundanr at 14 percezt wiaiie bta:k crappie jbR), carp (4%) md green sunfish. 63%) 
wmpr i sd  a very small portion of prey fish, 

In 1973, s x k e r s  :oml;ribed over 50 pzrcena of zhe porexllial prey fish present in elti: Verdc Rives f ~ o m  
Bmictr D m  to a s  conflcenze s i t h  the Sail River tTSFL+ S 1976). Ctesch-c suckers were more abundant 
&a Soonnra s~ckrfrs at &at time (41.5 5 to 8.697 . resge:tively)$Table F2-4 P. Carp and catfish (primarily 
i.;Ilow hiallheads, had alrnobr equal a~undance  comprising 24 per;enae and 23 percent of the potent~al prey 
fish present, Orniy tw3 species. large~nou& bass (6% i and grce;a sbnnEsh (3.5% ) accounted fbr more &an 
3 percefat of prey avaaHatale), 



Vaianictns in species :o~xpnsi"rirsn aad abundmci: Rere rzirnrded from &a E a t  Verde River CT"$able E24q. 
In the upper river reaches, above Doll Maby Rmch sdmctnids Bere domi~anr  sgzcies praeat, uiizdk 

rainbow trout comprising 62, % percent of t he  tvtd :ompiasition. In the middie rzachcs (12.4 Km to 19.6 
fim) the fish s o m u ~ i r y  ct~mpositigtn changed to k i n g  iforaxinateid by Sonora suckers (50,8Rb and 
smdlmouth bass i40.0RiiTable E2-611. %imil;irEq', in the Jiawrast~~anrn rlacfaes 40.8 Km tc~ 5-3 XCwtj 

ckamgs in composition Rere recnrded, with carp being the ~rdcrrninanae i%tB species (51 .idG% 3 m% 
snailmout% h a 3  &vex-e aiso of importance (37.0% j in this river section. 



*Tkab:l: E2-&. Rcieti?e d~undmze (if gotenthl e;igie pren f;"as hrca %%P EZE Verde River 

Abort! 
Doll Babj Ran& 

i,Pesce;n:a 

Sonora Sucker 
Desert Sacker 

Total Suckers 

- 

I?. 

Fla&ead Catfish 
Yellow Bullhead 
Chmnel Catfish 

Smalimouh Bass 
Green Sunfish 
Rainbow Trout 
Brown Trout 
Brook Trout 

N (Total) 
Coifeczion Years: 
Sierhods. 
Sources: 



PrepzeJ hq Jeff %am, Libif Hoisinger, md Paula Beckcr 
BiaS6stems An;iltsis, Tnc, 

The sumiva3 crf hJd eagle& i ~ :  Arizona and pa~Sabfy tkrroughoue theis rar-ige depends on the avaiiabilieg 
of G"nhfi. Since bald eagles sel~jon.s capcGre prey deeper than 0.6 m below the watcr srarPdce, their foraging 
habitat is somewhat limited. It is remiirkable th31 baid eaglw can provide their chick,% with a consmt 
suppl] of f h d  when enviromentd cclraifitions during a single nesting season are $43 vxidbie. Fur 
exampte, rlwws and resen-oir vo i~mes  ma5 filactuate greatly, changing habitat mndirions and dish 
distrihutiom. Further, fish behavior changes ronsiberai-rlj depending on reprodrrcrive status, Eaglcq have 
not only bzen able to adapt ti, these seasonal changes in Esh availabiliti, but dsii to widmpread changes 
ID Arizona Csi.1 ~omrnunitizs during 2ie !as1 100 years, due to exotic introductions, d m  coastmctiun and 
water diversions. 

To fully appreciate the adaptability ctf baid eag:es and their ability to change foraging strategies in 
response to prey availability, an understanding of the life history and behavior of their prey is necessxy. 
This section of the report b rms  the core of information on the life histories of potential past and present 
prey species of Arizona bald eagles which we used to: (1) identi& additional tllsfieries work ne&& during 
our study; (2) explain current parrerns ils &fie foraging behavior of Arizona eagles; (3) speculate on the 
availability of prey during pristine times; and, (4) speculate on effects of past and future water 
development on bald eagie populations, This section has been organizd to present the life historia of 
native species first, then intraducd species, 

ES.I,1 Colorado Squrtwfistt (mchocheifrcs lucius) 
Status. Colorado squawfish (GSF) were e x t i ~ a r d  ifin Arizona be-fore 1960, but caprive propagation is 
underway and reintroducricins into tkre SaIt and Verbe drainages began in 1985 (Arizona Game and Fish 
Dept. 1985). It is listed il endangered FederdIy and populations r~int roducd in the above drainages 
are sl;",\sifid as ""experimentdi norresren:iai7' und-.r section 10(j,i vf the ESA, f 973 (Brooks 1986a1, 

Destription, The GSF is one of the $+orld? slargest minnrtxs (farnil? Gyprinidae) and the jargist 
piscivore endemic to the Colorado River Drainage. This fish is hig'nig prdaziitus and has been report& 
to becoane piscivoraztrs at sniy 50 rnm long in the wild. Adui~q in capt;vity arc often fed trout which the) 
readily devour iTanicek md framer 1969, T:>ney 11374, Pirnentd tJz ai 1985,. The specific n m e  I&-ius 
means pike and hfo>le (1975) chxatterked h i s  fish as a roving predatiir -.ti& lie-in-wait afcnities, Tf-teir 
Ixge size and pzr;larrc:d ~niaigraror? g?el.,avinr iSigler arnd Xiilizr 8963, &lintMen, i973k resulted in the 
eoxnmon narrle "saimun" ur other names wiaich included tine vernaitii;u sdrntm. Jordan md Evermaar 
$18961 reported i!tt.lar CSF az;tazn 36 kg mcf HO zm Ie~gth and hliilzr 61'561:~ "it pnjbably 
approaclra4 a azxixinsuira ler,_gh of 6 $3 2nd a wesghe of ~ l e x l y  100 pounds, ai&i?ugh r e ~ o r d  weights over 
ths past 35 yeas are rids; known tv exceed 40-50 POEIC~S Gilbert a1d Scotield (18983 repond 
individuals 3-5 ft iccg Mere fr~qmzntly taken fro% Gila anJ i o ~ e r  Calclrads. 
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Distribution, CSF are emdemia: to the Colorado River bain .  Early records show they were praent 
throughout &e mainstsea? Colorda and mast of irs msjor tribu&n%% from xhe Green River, Wyoming 
south to Yurna, Arizona ~laciuding the Gila, Sdt ,  and Verde rivers. Although no p r a e r v d  s g ~ i m e ~  
of 67. Iurius arc hewn from the Verde, Mincklzy mi% Alger 81968) receivd testimony from a rsibent 
of C m p  Verde which suppajas the itc~rttentii~n chat it occurred be re  in the early f9OOs. Miller (1955) 
report&  at young CSF were collected on the Sd t  ~;;t the moua  %of Cihezue Creek in hZay (if 1950, 
It'aturdly occurring popullitions are BOW confined 10 the r;ippel- Golhirad~j River Bisin (UCItT"i), above: 
Lee" Feny, in mainstream rivers md trlbutzizs ilrSFtVS 1978). 

Eabibl, Pimented arad BulkIey (19851 bund dx preference range of juvenile CSF (age 0-1) tkjr total 
dissrsivixf srtlids to he wide: 560-f , 150 mgii with avoidmce above 4,JM mgf.  BulEey er a!. 1; 1981 $ 

sa t& that the prefers4 ternperamre for adult CSF was 22YZ. However, Holden (1977) reporad CSF 
showed tdiittie preference for temperaare a fish of df sizes were &mnd in almost the entire r m g e  ot 
temperaturs, l l-17"C, encounterd during August and Septernfies on &r! Green River. In a s ~ m i n a  
tunnel CSF generdlq exhibited incretibd pperforxmze with water temperature for fish averaging 12 2 mrn 
TL at 20°C swimming 58 cm:s and fish 451 mrn T L  at 20°C' svjirrunlng 108 cmij fur 2-minute tests at 
~ h i c h  50 percent of rhe fish f a r i ~ e d  {Berry and Pirnentel 19851. Berry (1988) reported 34 day ofd I w a e  
were more susceptible to cold shock thm 40-daq+ld fish, In this study, fish were acciirnatd to 22°C 
and then subject& to coid shock of 10" and 15°C. This treatment result& in m o d i t y  m d  behavioral 
changes in L4daysld larval fish hut did not a E x t  40-day-uid CSF. 

The imponance of river size as a component of GFS habitat has not been t"ormalIq e v d u s t d ,  However, 
(SSF have &ways been consider& if ""Ige river" iish and are rarely found in smaiI tribuarim except 
during periods of high runoff (Holden and Wick 1981). Minckley (1973) also not& that it has beeil 
implid that CSF and other members of the genus Pvchocheiirrs. rue "big river" fish= characterizd b j  
water deeper thm 1 I with moderate current. Holden and Wick (1981) m a i n ~ i n  that stream size and 
s u m e r  temperature appear to be the determining factors in habitat selection with the upstr 
GSF range limited to the lower end of river occupid by trout ithe cold-water zone). 

For young+f-rfie-yeap 130-a m) CSF in lhe Green River, H ~ l d e n  (1977) repoflCfa tfiat 5sh preferrd 
backwaters 1-2 fi deep, no current. and a firm silt bottom. Juveniles (65-200 r m )  also preferrd 
backwaters, no currenr, and silt bottoms but were found over a wide range of dephs from 0.5-6 ft, deep. 
Subadults i200-i- m) were kund  in a variety of velocities and deplhs but preferrd smd botrom, &dies 
and rum to backwaters. Simiiarirly, Holden and Wick (1981) reported &at as CCSF reach& 150--200 m 
iong the number in backwater habitats drop off dramatically indicating that they may move to the n~ain 
river chamel, Backwaters may becc~me limited during the winter when they freeze. 

Habitat preferences for adult CSF were reporred by Ifolden :md Wi;k (1982) to change wi& s e a o n  and 
habitat avaifabiliry They noted that available information iandizatcd &at adutr <:SF prefer mn hahitat 
along shores c~f medium deptil durir:g pre rtnd pust-runof? pcriuds. md prefer backwaters during high- 
run08 pericids hut also use mns at these times, This rdrcerrl uas obsr'sved I34 hfillclr et. d. 6 1982a8 in The 
Yampa River, These sc;ca\vfish were found ln eddies $:ear milu;h.; of irrigation r e a r m  md shoreIines 
of mns during pre-nr~aoff periods but \ought out large backwaters during higtl-runoff periods, xnd. ris& 
deep holes and d~versz habitats during post-mnosf periods. 

T>us and McAda (1984) monitored the msavements of radio-tagged CSF in the Greera, White and Y m p a  
rivers. Habitat md substrate use aaried beaween r i ~ e r  system and timr of bear. a e r d l ,  CSF hund 



along sfioreiilaa; were &?snciat& with sandy suhqtrate the majnriry elf the time They were also fctund 
use eddy, ma, backwater, and pool habitats md silt, bimlder, mbble. and gravei subseratfi, Depths md 
velocdeis PCT habiut occupid by CSF are providd in T ~ U S  and McAda 1984, 

F-dder information on habiur sefection obtain& ?-Tom radio-t-aggd arid conventionaiiy triggd CCSF was 
repofid by Tj-s er ui. (1984a). Adult fish in the Green Rivzr preferrd shoreline hahitar (which the 
au&urs defind spwrfaadi-;iv tis shallow, low vciocitj, waters next to shore] s i~ l lowd b j  eddy %abi&t 
jdeiind a;s deep shoreline whirlpools with u p s r r m  veiozity). Very Iiftle use was made of ferns i b e 5 a d  

ccfimeis with swift, f m i n x  Sazlc~w), backwaters (dr?Fln& if semi-isotard ~ z t e r  Zaodiks ~ u i  r~cb 

m e ~ a r a b l e  velocities), or pools (defind ir deep, quiet poflions of the s t reml ,  Sandy substrate was 
a s o c i a t d  with over 70 percent nf the ohsenrations foilow& by silt, rubhfe, gravel, md b>utder, 
rapectivef 5 . 

Spawning. Maie C S F  first beconle mature at age ";(317-370 ntm) md femaifss at age 6 (425-a1 m) 
under hatchery conditions maanrnm 1981 1. Nwlq dl sexually mature squawfjsh in the Green River 
%ere age 7 and over Wmitek and E;rme?r 1969). Spawraing mdes have smdl mberzls on tfie h a d ,  
opercuia, a ~ d  peetoral and pelvic fins, These evennadly spread uyer tht: entire surface tjf the fish except 
for the abdrsminal area m d  caudal fin (Vmicek lind Q m e r  1969, Tyus and McAda 1984, H a m a n  
1985). Ferndm may acquire smJl  puberrla on the head, opercula, and pelvic fim but most do not 
jI-Zamond 1981). Sexudfy maare  fish have been shown to make long potamodromuus spawning mns 
of hundreds of kilometers q y u s  ei d. 1983b, Tyus 1985). 

an (1981) observd captive CSF spawn& at Willow Beach Kationd Fish Hatchery. He reported 
that a fennde was nudgd by two m d a  and that the spawning act took place at. a depth of 25-45 cm. 
The spawning act was repeat& sever$ times over a period of 48 hours. Females broadcat adhesive eggs 
1.5-2.0 m in diameter which develop rapidly and hatch in 95 hr at 20°C. If an (1981) report& 
that lmd CSF swim to tfre surface 72-96 hours after hatching and were 6.5-7.5 rr~n long. 

Spawning in tfie Upper Colorado River Basin has been report& itto occur over rubble substrate in 
whitewater canyolls (T,vus and McAda 3984)- At the primary site of spawning in the Umpa River, ripe 
r a d i o - ~ g g d  fish were .found at dephs from 0.9-2.1 rn and water velocities that ranged -ftom 0.0-0.1 
mis. Spawning occurs naturdly at 20-22°C (k7anicek and Gamer 1869, Toney 1974, N 
T p s  md McAda 1984, H a y n ~  et d 1984). In tfie li'pper Colorado River Basin spawning occurs &om 
mid June-Augrrst maynes et uf. 1984, Tyxs et ul. 1984b. Tqus and SIcAda, 1954). However, Keading 
et of. (f988) showed that temperaturs in the Lower Colorado histclricaify re;tc;?ed suitabfe spawning 
temperamre by May. Vaslicek md Gamer's (1969) conclusion &at water temperature and receding water 
level were i m p o m 1  spawning stimuli has been substantiat& by others itr;aynes ef rmb. 1984, Tyus and 
bfiicPZcfa f 884). Spawning ceased with the mset of lower, summer flows (Haynrs er sab, 1984). F j o ~  
regime, apeci&i.ly peak levels, may affect success c;.f spawnilag and sufvivd of )tlung, e.g., high flows 
in spring flood shoreline embaynenn &at later become nursery areas y u n g  (Tps md McAda 1984). 

Movrmen~s, T>-s and McA4da (3984) reported two b s i c  types of behavior for radio-&gg& GSF in rhe 
Greea md Yampa rivers: sdentary md highl:, mobile. h3ovements iaf sdentar j  fish during midJune 
&rough July were relatd t c ~  sexend matatnrity, The seven &'SF tagged in %e Y m p a  River m d  cine in %e 
Green Rives exhibit& high mobility which was Hipslred 90 a p~~a rnodmmou~  spawnirIg migration to the 
lower 32 h of the Yarnpa River in early July. 6101Jectl~)n~ of fish reveded 34 CSF in spawning 
wnditicsn with :me nlrherculare male flowing with milt h i"l-kt reach h r f  &e Yampa River was xampfd 



f i r  la~val  fish and rev&& %md CSF oniy h the lower 20 km of the river, Radio-taggd fish mov& 
up to 205 km to r a z b  spav;r.iirng grounds md four zonventiondIt taggd f:sh from &EI~: G r e n  aid " i a ~ p a  
rivers %?ere recapturd o n  tfie spawning gounds 2-120 km from their initid capQre locatio~q QTyus 
1985). Fish demortstr;le& both frpositive a d  negative r h m m i s  in rmching common spawning arm 
locat& in the iower Yampa, Radio-telemetsq. observatirtm from the Yampa River indicatd more 
movement may occur at night during spzwning (T7"rq.s and McAda 1984. Fidelity to a spawning site was 
demonstrated when three squawfish, radio-taygzd in 1981 md 3982, r e k n a d  to the s m e  Eocation in 1983 
ta spawn f f y s  1985). T p s  11985) suspect& that CSF may imprint to natal stre;- arid that iiaitiation 
of spawning seems to hasen rhe mival  of otfters to rhe spawning area. He speculatd &at eonspecific 
tdors may he involvd iin haqzenlng m i v d  of other spawning CSF rts hey are in sdmonids. T p s  et a]. 
(1984b) rejbclctd &at radio-telemeter4 frsh remain& on spawning areas from June 26-July 10, For 
these fish, 95 percent of total mttvement during the study perktd from April-St;tptembsr was aRrihatd 
to spawning migration. 

Tyus (19843 monitored diel, shon tern, Xocd milvemens rrf radio-taggd GSF during pre-spawning, 
spawning, and post-spawning periods. The only sEttng paffern fourad was during pcist-spawning when 
activity pe&& hetween 808-12QQ hr. 

Young migrate dowa3tre;anx after adults spawn m a y a s  eer af. 3983, T p s  and McAda 1984) follow& hy 
the upstream movement of young adult fish T y u s  et. al. 198Sb). Paulin er al. (1989 in p ras )  concluded 
from laboratory drifx studies on I-36-week-old CSF that downstream drift in l a w d  and post-larval fish 
was common at night, especiaify at water velocities greater thm 3 3cm3ec. This drift is believd to serve 
an important hnction in transferring larvae from the swiX, c a y o n  habitats in which they were spawned 
to prodactive d o w n s t r m  nurse7 areas. Drifi is the result of active choice by mesolanrae and older fish, 
and may be due to active and passive factors in younger fish. 

Fwd mbits. Few stirdies have been conduct& on the food habifs of CSF. Vanicek and K r m e r  (1969) 
found fish up to 50 m consumect cladocerans, copepods, and chironomids. As squawfish get larger they 
utilize insects in increasing proportions until 106 nrm long at which time Ftsh become the major food 
item. Fish was the ody  food item found in squawfish over 280 mm long. Although most of the fish 
remains were unidentigable, redside shiners were the most c o r n o n  food item identifieb. Koster (1960) 
report& &at a 590-m femde CSF conrained pan of a flwelmouth sucker in its digestive uact. Toney 
(1974) found that CSF in raceways woufd only accept trout zs feed and greatly preferred crippled 
individuds Alhough the CSF were h i t y  capable of catching heal&y tn~ut .  

Fishermen dong the Green River have repostecl large, dead CSF cclntaining c h m e l  cat-Eish Iodgd  in 
their sophagus with spines extend&, Pimentd ?;I a(. 119155) subject& cbmnel catfish 51-125 nlrn long 
with spines removd fclippd off) and cartish with spines along with trout to prdation by 60 hatchery- 
rear& CSF that were 360-512 nm long. CSF rejected ingest& catfish witi? spines rrcmovd 60 times 
but conqurnd trout radi ly  on the first try. Only twn;o catfish wP& spines were ingest& and retain&. 
%)bsenratiozts over two nlonths shtclwd no i13 eft'ecn, Squawfish would eat trout ciaill but wnuld re-itxt 
cafish uni;ess starved for five days. They report& four document& cases of CSF choking on chztlaraef. 
carfish in the Green River md  conclradd fhal thret. aE rficss: i a e s  ciczurred when water temperarurm were 
Bow pc~sibty m&ing the catEish mlnerahle. They k d e r  speculatd that charnel caG?sh may on!) be 
made vulnerable by environmental conJiciom, e.g., low ttemperatiires, or when in ill he&&. 



Age rarld Grrssl.tfr, Based o~ repom of CSF racking up to 2 2 Htaong, p ~ ~ e a t i d  life expe twcy  is 20-50 
years (Holden and W i ~ k  1981 1, VanEce"A4 U m e r  (1969) rep~reed c;-ipturr: 02' one relatively Iage 
fish bhr r x e a t  t ime)  that w;is fe:'ee"le., r j i O  m in lea@, weighing 2.3 kg, a d  aged apprr?ximrttely 1 H 
yeas  old. They ft~und &at n w f y  dl iish tzvw 2ge 7 were sexudly mature but miles mature a a r i j  as 
age 5 and &mdw a early as age 6 marnrraon 1 9 8 1 ~ ~  

@SF from &e Green River grew 50 ml per yzrg until zge 3 afaer which annual ira:remenw izlcrea\& for 
a couple of y m s  and &en Jecre&txl tiom then ora [Vwicek anif K r m e r  1949, Holden and Wick 1981). 
M m  tot& l e n a s  {in mma for various year cclassa were as follows: age 1--44; age 2--95: ags 3 -- 162, 
age 4-238; age 5--320; age 6--391; age 7-454: age 8--49% :d age 9-536 EBB Nanizek and m m e r  
1969). The weight-ienb& reiationfhip for G r e n  River fish was determind te be 

Iog Wgr = -5.4177 -i- 3,126 lug L m  wanicek idnd G m e r  1959) 

Krier3ing md Osmundson (1988) s u g g a t d  &at g r o d  olliy occurs at ternperaar&q above 13°C with 
itptirnd g g r h  at 25'C which soincid~5 with the %timat& preferrd iemperarure. They t;stin~&ed &at 
water temperamre of the Upper Colorado River B a i n  excedcts 13'C for oniy six r-montfis a yea-  while 
the middle m d  lower Colorado e x c d  this temperaare for 7-9 rnontfis providing a much longer growing 
seaon,  Yealing CSF held in tanks at 15". 20", 25", and  30°C md fed excess food, grew m average 
rate from 5.4 m at 15°C to a maimurn of 25.4 mm at 25°C in 84 days (Black md Bulkiey 1985). 
Corngrzratively, growtfi r 2 t s  at 15", 20c, and 30°C were 18, 54, and 53 percent, respectively, of that 
ob@ins?d at 25°C. 

E3.1.2 &nyt;til Chub (Glila efegnns) 
Status. Bonl7tail chub PTC) are very rare: MincMey (1985) stat&, "This is likely the most endringer& 
species in the region." Hatchery produced stock is being releasect Into Lake Mohave and may soon 
provide for reintroduction into the Saft and Gila rivers. It is listed Federdly as endmgerd (Ariaona 
G m e  and Fish Depr. 1988). 

Dacription. The name bonsai1 corns from its conrpicunus hard, pencil-like caudal pebuncle. The BTC 
h a  several traits which show adaptation to swift water turd high swimming speed: s t r e d i n &  body: high 
aspect ratio; nwrow, terete caudd pectuncIe; deeply forked caudal fin; expansive, strongly fdcate, fins; 
embeddd or absent scales; and dorsal hump. 

In tfie past there has been conksion concerning the bon5taii9s place in the "Gila campiex" of reiatd 
f'asfies md the use of the vem-naculx h o n j ~ i l  for othzr fishes $<Holden mind Stdnaker 2970, Rime 19'65, 
Sni& eE al, 1979, Minckley 1973, Mincklep 1985). As a result information concerning the BTC has 
often heen cornbind with that of the roundtail chub. Confounding the pritbiern, young of ko%h fishes , r i a r e  

dif5"ilcult to distinguish in the fietd until izldividuds reach two years of aga and greater thm 2M mrn Itwg 
{Vrtnicek =and I irmer 19691. Bonq%aiis c m  hqfirijize szith the humpback chub md roundtail :hub 
pussiblj creating inlnergrades 6M 

infomlalfon un this species is ra&er limited Iarge!y due to its rapid decline in eftis century. Vaidez md 
Clenmtr 1982 r e p a n d  that BTC were appxenttj amxion lbz :er:leotkans fron: &e laxer Colrtrado River 
basin near iarfal turn of the cenary* Cnmrrenl::, &is ijsh is so rare &at no naeurai populations remain for 
smdy or evaluatiora (Mincuey 19851. 



Distribution, BTC were once w i d ~ q p e e d  in b e  Colorado River b&%in exrending from the Grwn River, 
Wyoming soutPr tu Yuma, Arizona, east into the Gila River, Arktlng to %"t* ~ o m a  and the Salt River 
to Tempe, Arimna WincEey 1985, Holden $980). 

mbilrrl, Pimesltel and BulMey (f983) found juvenile BTC to prefer tord djssolvd solid concentfrttioas 
be taw^ 4,1r38-4,700 rngiI selxting water four times more concentrand thm TIOH ifinalsltd in nanire. 
They avoidd cuncentrariom above 6,600 mgil a d  hefiiw 5M rngil. Tne tenlperature preference fix &is 
s p ~ i s  wwas found to lie betwwn 25-25°C (Bulkfey er at', 1983 in Berry md Pimerlesf 4965). fna s 
smana tttnnef BTC generally exhihiti;$ inera%& yeri-ormance as zswater tempersmre here&%&. Fish= 
averaging 97 ma T L  in waxer at 20°C maintain& a s p e d  of 62 cws for ?-minute tests at which SQ 
percent of the fish fat igad.  The BTC generdty had gra ter  swiannliing ability thm the Color;lrfo 
squawfxsh when simiIar sized indityiduais were cornpard and Pimeratel 1985). 

Linie is known of rhe bonjaif's physicd habitat requirements. BTC capmred iin Grey Canyon, Green 
River suggat &at they prefer &reas aiSjacent to deep, swift water rJaldez and C l e m e r  4982). Vddez 
and C l e ~ m e r  !I9821 repofid that chub caught in the upper Colorado River basin used deep, swift, 
rock-smd a r e a  in itle main river zfrmeis,  However, Vrtnicek and K r m e r  f 1969) found in the Green 
River that b o b  BTC and RTC were generd-11~ found in pools md eddies in the absence of strong cunent. 
Ttiese fish were located over silt-boulder bogom t j y e .  They also reported BTC tct be only occasionaliy 
found adjacent to swift water and point& out that none were found in swift water. Young chubs which 
incfudd RTG were found in quiet water or shdlow pools over siit-smd m d  gravel bonoms. No 
digerences in habitat selectim was found betwen the two species in the Green River nor any s e a o n d  
changes observed (Vmicek 11367 in Vaidez and C l e m e r  1982). 

L&e Mohave contains a population uf BTC which has been speculatd to confine itself to the wrrrmer 
non-riverine portion due to the cold water releaes from Hoover D m  vafdez  arid C l e m e r  1982). 
fordan f 1891) rep:poI.red &at roundtail chub were commody found at the foot of the mountains but was 
repfaced by BTC in the river channels not ascending streams as far as the former, 

Spawning. Mait: BTC become reproductively mature as early as two years m d  fem;afs at three y m s  
of age under hatchery conditionc (H an 19853. B o b  mala  and females produce fine tubercles on the 
headtd, opercula, fixtor& fins, and pelvic fins when ripe. In addition, breeding mal 
ormge coloration at the b a e  of the peeturd and pelvic fins not found on females 

Vanicek and D m e r  (1369) i n f e n d  from colie~tions of ripe females and young thar spawning occurrd  
in midJune to w l y  fuiy when water temperaturs r a c h d  18°C. In Lake Mohave spawning occurrd 
in May (Jonez and S u m e r  1355 in Bozek pt a!, 1983) Tiae optimun~ temperaare for spawning was 
d e t e m i n d  to be 20°C b a e d  on hatching success under hatchery conditions ixarnmrin 18853, 

F ~ u n d i t y  w a  reported to average 25.090 eggs'femde or 21,s 63 eggsskg of body %eight for fish ranging 
from 487-5@ m 12&. Egg diameter rmga from 2,Q- 2 ~ 3  miliimeters. Eggs incubated in 20-21 "C 
water hatch& in 97-174 hours m d  thia'iz ab 12-13°C in 344 hours. Ta-ie nzw1y hatched :cf.fra, at7eraged 6.8 
millimeters. Fry s ~ m  to the ~ u r h c e  at 448-120 hours 6 3 1 ~ 2  fed mar the surface for the first I4 da?s 
Nmmm f982). 

Hatching sumivd chmgs with temperature, Marsh 12985) reporreirf that eggs ~ncutratd at 5", IQ", 15",  
9 0 ,0 , 25", ;and 30°C had hatching s u z z ~ s s ~  ;sf 0, 0, 35, 32 ,  0.5, md O percent, respeetive1y. Hmmm 



(1982 repofid m H m m a a  119851 repr tsd  &at eggs irac-kabatd at 20-21 "C, 16-17"C, m d  12-23°C had 
hatchiaag ~UCCBTSS ; i~f 90, 55 md 4 percent, respezbi\-~lg.~ 

Eggs are adhsive as x e  tfte newly h a r ~ h d  prolmae.  Prolamae are weakly mcrtile after haching aand 
cm appzently adhere to ot-rjeca with &it: aterioventral portion of &e head with the h d y  extefidd 
pevendicuf~rly. The mechmsiism of &is aaesion Is unknown i%%xsfn 39851, 

Airtrougin sympatric in the Grwn River, spzwning by B'TC ar,d rouadtail chub is thought to be sparid8y 
segregatd; but not tempordly, since ripe adbaits irrf -the same species were caprurd in sepaate gill net 
sets over the same period Nanicek md Ed-m~er 1969). Spawning was s b s e r t ~ d  in Lake Mohave b l  
Son= md S u m e r  (2954 in Vaniitek md Mrmer 19691. An ~ s t i r n a t d  SCO fish congregard clover a grayel 
bar up to 5, m deep, F e n a l ~  were &cog& by 3-5 males and adhaice eggs were krnadctlst on the gra~zel 
shelf. 

F c ~ d  mbits. Kirsch (18891 repond that the foi)d of this ftsh cotlecrd rtn tfie Gila nea Ft. Tho.na 
ciinsistd dmtjsz entirely of "Gasteqods" and "caddis-woms" which they cmshd with he i r  p h q n g d s ,  

Vanicek and K r m e r  11969) repofled the cx>mhin& food habis of BTC md RTC less &an 200 m long 
a d  a o s e  of BTG up to 390 nun lung. Ghironornid lawat; and Ephemernptera nymphs were the most 
abundant food item? in small fish up to 50 nun long. As the chubs grew larger they mnsumed a gra ter  
diversity of hod  items including a variety of aquatic mb rerrmtrid insects. The bonytails jdistinylishd 
at 200 m TLj ingesrd terrestrial insecas, plant debris, and filamentous algae, But, unlike the RTC did 
not consume fish. No seasonal or gmgraptphic differences in diet were found. 

Age and Grow.th. The maximum length for BTC is 52 cm SL and large individuals from Lake Mohave 
show marks on tfieir otoli&s which indicate these may be more than 30 y e a s  old w a d i n g  et af. 1985, 
Holden 1380). Tfie oldest and la rgs t  specimen a,llecrrd by Vanicek and K r m e r  (1969) on the Green 
River was aged hy scale to seven years. weigh& 4-42 grams, and was 388 mm TL. They repond 
average total I e n a  (in mm) bas& un scale sarnpies for roundtail and bon3~irail chub up to 20Q m a d  
bunyraif gra te r  hzln 200 m long: age 1--55; age 2-100; age 3-158; age 4-258; age 5-322 m; 
age (5-355; age 7-373 millimeters. 

The len,*-weight relationship for fish from the Green River was determind to be 

fog Wgr = -4."1899 + 2.850 log L m  t'v'anicek mJ Kramer 1969) 

,3 Flannelmouth Sucker (Catoslontus M p i ~ n h )  
Satis .  The flannedmr?urlr sucker tTMS3 is Ihe most c o m o l s  native "big-river" fish in the upper 
ColorJt? River faask iTyus ea a%, 1982, Stalnaker mil Holden 1933,  Hoirfen md Stdn&er 1975). Its 
disirihueion below- the Grand Canyon has been redi3u:i:d tzemlrtdijusly md Minckiiey 41985'j reccjman~eaded 
that it. bc cus ls id~rd a amididate for Fderd  listing in t&e lower Colorado River basin. 

Bscriptirs~~. T h i s  very large sucks- has beell report4 ti3 reached 1.5-2.0 ft Xsag and 3 -5 pounds 
{Jordan 1891 1 Some of the Wmelmiiu&"s murphoiogy includes elongate, terete body; broad heat2 
flattend above; hear?, hartad, blunt snout sverhangsmg rhe mouthi&, very k g e .  fleshy lips; slim calmdd 
pduncfe: md large falcate dorsal fin Ell is  1914, fordm 1881, Sigier and Miller 1963). 



P . ~ T  E:  SPEC^.^ REPORTS AND APPEND~CES E - 3  

In c tex  willer, FMS were brownish-green dorsally, yellowish or orange Iateraiiy, and whire veat9dly. 
fn aaq WE& smdy bfttattm itnd curbid water, suckers were duller: iighn tan dorsally, md silver to white 
ora Lhe sides md belly (Bolden and Sdnaker 1975). The ventrd sudace of the head ha5 "sen rep?n& 
rcs be pinkish (Sigter and Miller 1963), 

FMS hybridize with Catostornk~ md Xjmuckrar (Ffubbs and Miller 1953. Minckfzy 1973, Hotden rnnd 
Stdnaker 1875's. Because the FMS hkq not been s m d i d  e x t e n ~ ~ v e i ~  3litr;lr is hewn of its biology. 

Distribution, Its former distribution most likz1j par;iild& that of Colorado i;quawf:sfi md rmorhack 
suckers ~Minckjey i.973)- ft infi,abiteri rfie entire Colorado River basira in rnoderate ti.) large rivers 
fM.fincki-ey and Holden 19801. 

Hahibt, FMS inhahit Ixge rivers, &re adapt4 for fife in trjbtitr;lf'u' s t rems (Sigler md Miller 1963, 
Holden and Stdnakez 19751, and are absent ftvm impoundments (MincWey and Holden 1980). This 
sucker is typically found in pools. deeper runs, and often enters the mout;.ls of small tributaria (ffolden 
and Minckley 1988), However, Kirlden and St;iin&er (1975) repoat& collecting this sucker in aXf habitat. 
types: fast current, riftlm, &dies, md sugnant backwaters of mainstrem rivers, Sigler and ,Vilter 
(1953) c h ~ a c t e r i z d  habitat for a typicd river or s t rem,  e.g., Mid&~ut Canyon, G r e n  River, as vvasying 
from 6- 150 f t  in merage width wi& t iEIe or no vegeration and clear to murky water flowing up rs 1800 
cfs. Tf-ie substrate often cnnsists of rocks, gravel or mud. Depa  of capmre have rang& from 1-6 ft in 
deptfi in reaches with d q h s  up to 20 fi. Young live in moderately swift to slou flowing maginal waters 
of swift-flowing str s in much sfidlower wa~er  than aduf& (Sigler and Miller 1963). 

Distribution may be aEected by water temperature, Surtkus rtnd CIemmer (1979 in Minckley 1985) 
reponed FMS in the Paria River remain& bere  when temperatura exceeded those of the mainstram 
Colorado but moved into the Colorado as water temperature decIined in the winter. 

Spawning. McAda md Wydoski (1985) reported spawning habis of FMS in the upper Colordo River 
bain .  fn the Gumison and Colorado rivers, first mamrity w a  found to occur at age 4 for m d a ,  md 
most fish were mature by age 7. ,4fl kmAe su~kers  longer than 490 mrrl were found to be maare. The 
smdiest maare  male was 391 m and rhe smallest mature femde was 405 m TI,. 

Fecundity r m g d  from 4,000 eggs in suckers 450 m long to 40,000 for a sucker 5W m long, Mature 
egg dimeter ranged from 1.97-3. f 5 averaging 2.39 millin.teters. Fish from the Gunnison and 6010r;3d~ 
rivers were significmtfy more fecund &m those frola tfire Y m p a  River. 

Ripe mdcs were coffectd in early April-June: ripe f e m d a  were ctlliected during May md early June. 
fn the Y m p a  m d  Colorado rivers, ripe males md krntlls were collected on upstreant points of cobble 
h a s  in water ahout 1 m deep, with a water velocity nf about I m,'s.. AIrfiouyh no spawning activity wa?l 

nbsen.4, the collection of ripe fzmdef card! over the cuhblc h a s  suggsteb spawning might occur 
nestsbq 

,lilin:kIey and Holders (1980) repond  spawnirrg oczurs in the earla summer ar temperatures near 13 "C 
in riffles ewer coarse gravel boltctms. Spavirring in the Grand Cmyon apparently ozcnrs in the tribumies 
to the Cofiiritdu River due to WnStmh cold, hyyolimetic reieasm from L&e Powell ikfinckiey 1985'1, 



Fcw~d, FMS hzve been repond  to be herbivorous to omnt,reius (Ellis 1914. Xiinckle~ 19731, Ellis 
(1914) found seeds fiom& a large pision of the diet in fish wllcbed iw August from &e Grmd River. 
Other stomach wnren& i ~ c i u d d  diatom, algae, macrt>phytse mud, and slime, In the Sdt  River, FMS 
way feed exte~sivefy on ktrjttom inverrebr&c~ ibfiifincBey 1973). 

Age and Gro~%h, FMS may live nine yexs  or more b%lcAda md Wydcaski 1985). Ellis (191 4) repctrtd 
that the fa-rgat suckers may reach 30 inzfits. ,.2Gu18: sizes are generdiy 3lN-mf m f L {S5lncMey md 
Hofden 19801, 

McAda ~ n d  WyJoski 6'19851 cdcufatecl totd fenshs (in m'p fritm szde m u l i  at difft?rent ageti for FMS 
from four rivers in tfxe upper Colorado River basin. S i z a  are estimated from &eir graphically palsent& 
data: age 1-72; age 2-14 ,  age 3-2fd; age 4-362; ape 5-436; age 6--4%: age 7--472; and age 
8---486 millimeters, The incrementd gmwth peakat at age 3 a ~ d  d e ~ r ~ e d  td fish became older. 

The !en@-weight refarionship for the Ympa-Green md Cc>Iorctdo -6unr~ison rivers 

and 
log Wgr =1 -5.37 + 3.13 log I,mm 

Ing Wgr = -5.21 -t 3.09 log Lmm 

respectively (McAda and Wydoski t %5), 

E3,1..1 Ramrback Sucker (Xymunchen texasus) 
Shtus. Tfie razorback sucker W S )  is fisted in Arkona a$ "slate endangered" but was deferred ti-om 
federal listing via a memorandum of understanding between the Arizona Game and Fish Gomiss ion  and 
&e U.S.  Fish & Wildlife Senrice (Johnson 1985, Arizona G m e  and Fish Dept. 1988). After the creation 
of rservsirs  on the Colorado and Salt rivers, mS Aourishd ifnitidjy but have declind over the years 
Mubbs and Miller 1953. M i d e y  1968, Johnson 1385). Tfte long tern  status of reintroductions into the 
Giia, Verde, and Sdt rivers is still unknown (Arizona G m e  and Fish Dept.). The rzizorback sucker was 
oEcially listed ac endanger& on 19 November 1991. 

D~criptiaa, The most discinpishing feature of the RBS is its nuchal keel, but it dso possesss a 
depress& head, md Baaen& brat, dl are purpoadly adaptations to the high. torrentid, Bows elf the 
Cvioradtz River and its triburarim (Hubbs and Miller 1953). This unusual fish wixh its hump was hewn 
as iibuEdo fishn nr just "buffdo" where it was c o m o n .  Huge adult RBS which reach 5-6 Kg and 3. 
m long live most of their jives in large, deep waters chiefly in main chmnels of rivets arrd Isger 
tsiburrtries ( Hubbs and Miller 1953, Jlltrdm 189 1 !, 

mS possess unutsudly long, &y giil rakers similar co &osc of h e  p l&t i t o r~~s ,  jacustrine, Catosionid 
cI2asmihkrs ~Xtabbri md Miller 19538, Such rakers are an effectbiit: adapratir~n for the capture and 
consumptiirn of minute organisms, This fish a!su ha.$ a along digestive tract, o ier  three times its body 
Ir;n,bF1 (Dill 194-41, poorly diEerentiatd stornacfi, air pyluric caecae, md well develop4 hmring 
Qaudemilk f 98 1 1. 

,k>ra~nchpn hybr idha with Gzo~ lp rm~a .~  which conmody hybridkes sntersp~lr'rcaily in naase (Hafibs 
a ~ d  3fi8ler 1953'4, They s u g g ~ % ~ d  that these suckerc spawrad in small srrcarrts %Rere other species caf 



catosu3mids also spawn or did so in the g a r  before modifid stream conditions. RBS were said m 
mngrare on spaikning mns dccording ta, early repr~ts  (Jordan 189I'j. 

The razorhack sucker i s  so rare ehac h a i c  life history inf'ormzion is difiicm%e: m obtaira, md is spgifie 
fiabiat reqtairemen~ remain largely unhslown flyus 19878. 

Ifisbributioxz, Pr~efbtly, B S  occur in ihe UCRB mid in lakes %lad, Moh81ragic, rand t favau on the lower 
Ctalctrdo, hut were once widesprad &mughoar the iarger rivers of fhe Colctradft River basin inciading 
the Gila, Sm Pdrt r ,  Salt, and Verde rivers rtla>lden 1980, Min.:kley 1973) 

&bi&;at, Bulkfey and Pimentel (lEbs31 found adult a e m d  preferenda to lie betwen 22,6t0 aad 24.8"C 
bas& on electron~c shuftbx s a d i s . .  Upper md Iower avoidmcrs temperaturs were a t l m a t d  at 
27.4-3 1 '6°C md 8.0-a 4.'i3C, rapectively. Bozek ub al. (1984) repofld hatching and development time 
s e r e  strongly a f f ~ t &  by water temperabre, Hatching was not successful below 8°C and w;ts r d u c d  
at 110°C hut w a  simifa in succkss at temperaturs from 12-2O0f, Hatching and development time were 
strongly influencd by temperature. For example, during experinnents up to 22 days were requirtxf at 
10°C for hatching but only swen days at 2Cf4C, 

The habitaG of RBS and CSF are sirniia, d&ough the suckers are morz likely to frequent m a s h a ,  lakes 
and quieter parts of rivers (Minckf-ey md Dacon  1968). fZBS seem to avoid whitewater habiat in rivers 
and were most abundmt in flat-water sections in tfse Green River Ryus 1987). Because of their apparent 
preference for deep water, they are rarely observed in resewoirs except during spawning (need ret). In 
the upper basin WoIden md StAn&er (1975) collecteil WS almost exclusively in stagnmt, quiet 
backwater a r e a .  Radio-taggeb suckers in the Green md Duchesne rivers show& similar preferences for 
dep& (0.6-3.4 m) and velocity (0.0-3,4 m) ( T j ~ s  1987). Thae  fish were found most cornmody in rum 
near shore during the spring and on mid-channel sandbars in s u m e r  until July when dl rdio-taggect fish 
m o v d  to deep pools, These b a s  were composd of unconsolidated coarse sand w i h  dips and r i d g s  in 
water less than 2 rn deep and m a  velocity over efrz bars w a  0.5 mix. Wolden and SralnAer (1975) 
reported that 10-15 suckers used a quiet cut off c h m e l  at the rnoutir of the Y m p a  in March and 
November md macentrated in The mouths of washa in Canyontmds Nationd Park during high water 
in the early summer. 

Six youngsf-&e-year collected in the Grwn River show& a preference for eddies with a velocity {of 
about 0 2  fps,  depth uf I .O ft, and substrate consisting of soft silt iffolden 1977). Bozek el al. (1984) 
pointed out the habit (sf s u b d u l s  to use macrophpt;s, e.g., tl.,2 use of Bars beds in hatchery ponds, 
which render& &em n a r l y  impossible to view or seine in a streartl-pond system at t;NfdV, They suggest 
that &is expiaim, in part. why investigators may not have cillfectd maay subaduibs in reser~oirs. 

A radio-&gg& ;lucksr was r t i aq& in early XIaj and rnoniwrd for two weeks BMzAda and Wyduski 
1980), Alrhougfi &is fish was usually found in quiet water n e s  shore, it way found twice in swift, 
shdtov, water on the outer edge s f  a gravel h a  where it remained four himra on o ~ e  occasion in water 
only 0.3 m deep. The physical zharacteristics uf the site Bere sirniiar to xhnse of nearby spawnirag areas* 
The other four radio-taggd RBS were only found in quiet water. 

Spa~ning,  R13S eggs are 2.1-2.2 fnm in diameter and hatch In 96 168 hr at 28"-22°C. Upon hatching 
I w a e  are 5-7 mm long mind swim to the surfrace after 6-7 days lTar,ey 1973, Hmmm 11385). For 2-3 
days after swim up, post im7ae ixa aquaria us& the upper one-&ird of LQe waxer d o f u m  md display& 



little tendency to seek silelter. Loudemilk 1198 i r suggest& that d:&e fish ~ i x ~ i d  hwt: hecn C = ~ I &  away 
in a mild current, After %%Is period rhey anovtx3 ta tki: boRc-con?, and began feding on or near the substrake 
rrnd used cover when disturbed. After 15 days from hatching, &ey rarely entered &e upper l i2  of &&fir 

water wbumn, 

M d e  RBS grtwn in hatcheq ponds became sevrnaIIy mature in as little twi) years (with some 
individuals Icss &an 350 m TL) while female.\ mrmardre in &see yews at an axerage g ra te r  &a 

m 1.1985). Breding mal&\ are dxk%liVaceom to hiask dorsally, with a briglttdrmge 
belly, and dxk-pink to reddish lateral band. Males xe covered ~ i t h  attuher;Ia which are Xocatd on the 
and Gn, pectoraf fins, pelvic fins, lower Iwbe of the caudal fin, and dung sides both above m d  helow 
tfrc lateral fine, and on 2ht venimrn of &e caudal pduncic. Breding females remain olivacajus dt~rsaiiy, 
which fades to oE-white, yellowisll, or r n u ~ I 4  tientrdly. Frtmaiw may have smdtf&, 60w profile fuher:$s 
on their mtnd En, luvter lobe of tihe caudal En, m d  bzfow the iateral tine on the caudal pduncte 
(hlif~ckley 1983'1. 

Lcicd tstimony to Jordal (1891) and later to Hirhbs and Miller (1953) indicatd &that: B S  made raher 
extensave upstre&% spavining nigratioa bur are capable of spawning in lentii environmen~ such as 
raervoirs (Bozzk ef al. 1983, ?TiincWey 1983, Douglas 1952, others>, and hatchery ponds ( H a m a n  
1985). 

Hmman (1985) found the mean fecundit? to be 49.838 ovaikg (range 12,398- 142,6Ei6/fis@ for 3-year- 
old, femafe hatchery-rexed suckers, Mincklev (1983) found that Ii13S from L. Mohave produced 
1,680-1,908 ovaicm SL or 74,600-14.~0if ish  &d found similar feiundities, based on standxd ]en@, 
for RI3S from the Green River, reported by McAda and Wydoski (1986). 

Raut ts  from hatchery propagation of IZBS show the optimum temperamre to be 20-22°C (68-71°F) 
Qrrslee 1982, H an 1985). However, the widest range of spawning temperatures was 10-20°C 
reported for L, Muhave Pozek er GI. 1984). Large aggregations of spawning suckers in November were 
comprised mostly of ripe mds (3.0:1, 90% ripe) and nowipe ferndm (15% ripe). Peak spawning 
r~ccurrd  Jmeiary-Febmary md subsid& in hfay when water temperaQres exceeded 20°C. MincMey 
(1983) repnhtd mde:femafe sex ratios of t .8: 1 and 3.57:f for pre-spawning and spawning periods, 
rspectivef y . 

tzntic Co~dirions. R ~ o r b a c k  suckers use Iap-zone grave1 substrate for spawning in reservoirs of the 
tower Colorado River (Loudermilk 1981). Douglas (1952) report& rsbsemations of RBS spawning In 

t a k e  Havasu during Mxch 1950 which are considered t s i c a l  md  generally agree with observations by 
o&er au&ors tMin:kley 1983, Bozek et A 1984, hlueller 1989). He observd two groups of spawning 
suckers moving along fake mxirgins approximately 15 .ft from shore 2nd 18 in. deep. The following is 
the descripeion he providd of the spawning acr, "in group one six fish were n o t d  revolving clockwise 
at a slow rare in four foot dia~zeter circies. Suddenf?; the caudd fins of all 5sh began. ro vibrate violently 
and one fish jumped clear of dl;" uat t r ,  f t  appeared that five of ~5c: fish.. presumably males, were exerling 
pressure on t)m fish, presumably a female: three were croudrd tdgetther on the femit%ets right side 2nd 
t ~ i p  em her left. Tnr: tw13 most proxima;s inales svertt pressing aghinst the sides s f  the fernate with their 
heads just behind her huzap. Ensuing violent motion raised Doli,urn silt si i  that h A e r  observation% were 
prohibited. Follvuing the spawning act the fish sepaared rind moved away singly," Loudemilk (1981) 
repofid thal RE3S practice multiple spawning wit3 z smdi  percentage of gonadal materid releas& ifwith 
each spawning act. Densities of eggs meaured in r d d s  by 3lueLler il989) suksta~tiate this, Sampla 
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Liken fri.im spawning depressions yielded only 10,5-16.: eggsim, md O,7-5.7 Iamaeim, RLSS eggs are 
transpaeat and aiSlaere gravel a d  ruck  (Sigler and Miller 1963). 

In L. Mohave, m z e k  et d, (1984) report& &at spawning was so intense &at iindividrnd r d d s  were hard 
&I distin~wish with *"rf-rousartds* of Esh observd spawning over grtlvei flats. Croups of 3- 8 males would 
join and tiallow a femde entering Ihe spawning area fixom deeper water or join one Armby in tfie area, 
M a l a  remain4 cftjse to the female untii she sealed to a location on the bottom. With twts m a l a  on each 
side of rfie &male, the group would begin to vibrate rapidly, raui'ling in the deposition nf eggs over and 
wfhin the gravel substrate, X fxge numher of redds were positioned nmr isofat& boulders, Under 
tahoratory wnditiuxrs, eggs deposited on gravel quicWy fell into interstitid spaces and h w m e  attach& 
to the substrate. In spite of intense spawning activity eggs were rarely observd on the sudace of r d d s  
and only a few were a j f l ~ r e d  in substrrtae sampla (Mueiler er d. 1981, h Bozek er rrI. 1983b, 

Bozek sr snl. (1984) repofid the frequent use of r d d s  0.3 m deep and &at spawning prdominantly 
occrrrr4 in water Iess &an f m deep. Muelfer et- ul. 1982 (in Bozek pt al. 1984) report& simila 
spawning depths and MincMey (t98J) repnfteci &-hat spawning ozclrrrrxl ar depths less than 5 meters. 
Dougla (1952) report& spawning at deprhs that r ang4  from 0.25 to approximately 1.8 m. Bozek er 
d. f 1984) charaaerizd s p a ~ ~ n i n y  habi&t a gravel or gravel mix srrbstrate in shdllsw a r e a  having flat, 
shelf-like morphornbry dong shnreline or in the mou& of inundatd gravel washes and Minckiey (1 983) 
mentioned &e reported use of inflowing hutsprings. The faffer autfior atso reported that the g r a t a $  
concentrations of suckers were found over gravel, cobble subsbrae. R d d s  mezlsurd in L. Mohave, 
many of which contained eggs, were comprised mostly of large gravel, locat& at dep&s of 0.6-3.44 m. 
and ranged in size from 0.25-3.0 m' with the majority measuring 0.5 mv(Muefler er ul, 1982 in h z e k  
rt al. 1984). 

Spawning under iotii: conditions has been reported by severd invstigarors. Mueifer 
(1989) used SCUBA equipment to observe spawning RBS in rhe c i m  flowing water beiow Hoover D m  
in the winter (Januarq.-March), Spawning activities were found to be restricted to a 300 m, area of 
scourd sands and gravels from an adjacent dry w a h .  One r d d  was hund in l a te - Jmuq but most 
spawning activity oczurr& in F e b m q  md March. Vigorous md repeat& activity dislurbed substrate 
and r s u l t d  in redds meatsuring 0.25-1 m%t depths from 1.2-2.0 m and mean water velocities r a n g 4  
from 0.0-0.37 m/s. Spawning fish flushed away fine materids leaving gravels and cobbls. Af&ough 
spawning occurred from January-March, eggs md larvae were recover& from r d d s  ody  in J a n u q  and 
Febmzy. In rtne case mmy eggs and Ixvae were found immdiately downstream in Large cobble 
substrate, probably the f a u l t  of drift. 

flistoricdly, EZBS may have d w  used smdler tributxies with pool-and-rims; habitat ti?. spawn before 
returning to the lxger river c h m e l .  Jordan r 4891) report& that RRS anif other Ixge native Ashes of 
eke Colordo River a c e n d d  the mdiaam-sizd Riks Anima the spring, gtling hack to deep water after 
spawning in &e slammer," Collections of &is fish and hybrids in Tonto Creek ma5 provide ehsibence for 
&is conrentiun (fubbss md %$ifles f 953). 

Spawning behavior usldes Botic conditions NU reported to be simiiar to &at in reservoirs, On spawning 
beds below Hixtver Dam, snldl tksh (40 cm 2VLi which appear& IO be males mainnairs& s r a t i o n q  
psit ion on the downstrerun end of the spawning sire. Larger fish, prmumahly female, per idicdly  
m n v d  into the spawning area from &e adjacent river attracting some of the oherwise stationary mafa  
tta form groups of 3-8 fish with only one female. grrstsps %t-auld. spawn over deprasictns while 



orienrd into the current, a r  s ~ h m  arcaund the area before dispersing. The spawniilg act only i ~ , s t &  few 
s a n d s  ghfuef l ~ r  19891, 

Temgeramrm that accornfianid active spawnlag r m g d  horn 6-1SLC on the Coforado and Ympa rivers 
in April a d  May (MaAda and Wydoski 19801. RBS in spawnlag condition were collect& over gravel 
bass with a ~ b b f e  substrate at dep&s from a,?-1.0 m md velocities of 0.89-0.95 mis. Tyus (1987) 
cqturwf 105 RBS in spawning eonditivn from May 3-June I5 in the upper Green River. Radio-tagged 
suckers show& variation in spawning a c t i v i ~  &om year ro yea. Some RRS m o v d  b e t w ~ n  susp&td 
spawning a raq  witfiin one s m o n  while others mttv& bet~ecra them in suzcfisive S ~ O E .  Most ripe 
fish were c n t i ~ t d  over wafse smd substrate, but some were coliectd near gravei md wbbfe bars 
Waer  ternperatura rrarrgrxl frcrm 10.5" ion May !Of to I18 "C (on June 13) and ripe femala were collect& 
at wwer temperaturs fiom 11.5-f 8°C. S a n e  mS were found tct stage in eddies before spawning flyus 
1987). 

Mouemeah. Paulin pr rlj .  (1989 In press) found RBS larvae to drift less than GSF evellr though they were 
at ,f;ut mfie r  deveinpmental stage. me.; con;iud& from lahoratctsy drift s td ies  on rwo-week-sld Rf?tS 
&at downstram drift of larvae md post-iavae was common at night. especially when water .zlefocirj 
e x c d e d  3 cmisec. Brooks (1985 metings) also found &at young RBS drift downstream at night. Tyus 
(1987) follow& the movemen& of RBS in the G r e n  River and found &"la about half of the stickers were 
sedentstry idid not move more thm 10 hf while the rest m o v d  great distancs averaging 59.3 kn from 
the point of relmt! (rmge was 13-206 h). The iish that m o v d  2Q6 lun did sit in five y w s .  Some 
Esh mc~vwi to suspect& spawning a r e a  within one season, wfiiie others moved between them in 
successive years. 

Of radio-tagged mS, 21 were recapturd at las t  once and were found at two or more suspect& 
spawning Some iish moved upstrem while others moved dovvnstrem to these areas flyus 1987)- 
McAda & Wydowski (1980) tagged a female that was capture 25 h from is initial location after two 
weeks in the moutb of the U m p a  River, It was ripe and probably spawning. The auaors felt that this 
may have represented a migration to a spawning afeai. Some B S  remain at the mouth of the Yarnpa 
from late fall through the vvillrer and are joined the following spring by others from the Grwn River 
possibly to tospawn during the spring. Suckers appxently l a v e  the mouth of the U m p a  in late spring or 
ertrfy summer a strmm flows d e c r m e  and water temperamres increase. 

In October m adult female w a  monitored for three days in m iinundated gravei pit along the Colorado. 
Diurnal sbservatiom during October r evmld  it remain& below 3 m most of tfie time and was most 
active in the fate evening (1900-2208 hr) md fate morning flw- t2W hr). The acriviris of this femde 
and that of two male RE3S the followirag spring were such that these fish were never track& tugeitles in 
lfie pond mil appexed to hnove indepcndenti:, [if one anu&er (MaAda and W>doski 19801. 

Fwd ffabih. IfubRs and Miller (1953) r e p o n d  ppiankton between gill r&ers md pharysaged gads of 
p r ~ e n d  RBS from museum collections, ,4dtrlt suckers g378-530 mm SL) from %. Mohave were 
a n d y z d  for gut contents. 3larsh (1987) found the afldnnni compijnent of the stomach wntenbs was 
dominatd by planMonic crustaceans. Bcssmin~ sp. %as the most ahundmt animal ingest&= fc~ctund in l OfB 
percent of digatiue tracts, follow& by Daphnlii sp., mtifers, blnthic 61ft~;i~~ld8, copepods, md 
chironornid Iawae. Pimt maberid consisted of the diatom Fr~giliaria crt?fericnsr'.s, found in nearly 90 
percerat of digstive tracL& mind filamentous algae. Detritus oxurred in 56 percent of digestive tracts. 



E. SPECIU %PORTS AND , ~ P P E N D ~ ~ S E S  E-3 1 

Dill (f9&) examin& gut c3t;latenLT of four WS from the Colorado mif found siit rich ia microscopic 
vrgaxaisms, specially diatom and fiimentous algae. 

W e r s  h ~ e  found midge I m a e  and algae: algae and placnt debris, along with Epheanoptera, Trichoptera, 
m d  larva! Diptera; mud containing chironomid I w a e  and plane material iblcAda and Wydoski 1980). 
Minckley (1373) report& that mS taken in &.fay in L. Mcthave had thcir entire digestive traas f311& with 
plantxfonii: cruseacwm, He observd RBS feeding at it depth cj t '  f meters. Trt generd, 1$T3% are both 
pfanl;tivorctus m d  ben&i.rit: feders. with matom) apparently adapt4 80 retaining extrenz%y fine food and 
f w d  ctf low nutrition or r@sis&nt ro dig&%tion, 

Age and G~tr.vvth, The age structure and grow& of WS h a  not "necn estltblishd .ifor vxious Raters 
inhabit& bv RBS bearsse crf unrefiabifity in rmding scaks [McAda and Wydoski 1980, Minckiey 1983, 
Bozek pr 2 1984). Howevrr, some otolirhs have been read. Bozek rf d. (1981) repjrted &at 17 RBS 
from L. Mohave agtd by Arimna G m e  md Fish Dept. were 30-32 years old. A male sucker S 2  m 
long from Cdifornia was aged at 22 veas  1McAda and Wydoski 19801, A 550 m sucker ct3!i~t& 
fiom the G ~ a n  River was @rimat& t; be 19 ycxs oid flyus 198;). 

The ten,& weight relatiomhip reptrfier4 for KBS from the Goictrailo River wcts 

log Wg = 3.16 log TLm -5.36 (McAda and Wydoski 1980) 

Adult females are generdly litrger &m nnlafes (McAda and Wydoski 1080, MincMey 1983, Bozek et al. 
1984, Tyus 1987). 

Tonev (1374) reported &at fry in raceways grew 35 m in f .5 months and reach& a maximum of 75 
m k- in 2.5 months on a diet of Daphrlia and black fly larvae. H an (1985) reportid that fEf3S 
grew faster in e d e n  ponds than raceways, but providd few detaiis. 

mS from the lower Colorado River h i n  appea to grow Faster tfim those from the upper Colorado 
River basin b a s 4  on comparisons with fish &om t. hlohave (McAda and Wydoski 1980, Tyus 19873. 
RBS from L. hfohave rang& from M8-705 m 72- and from 13.97-4.5 kg (Bozek er GI ,  1984). These 
maurements  are higher than those repohtd front efte upper basin by McAda and Wydoski (1985). 

Af'ter reaching ;adul&ot>d, RBS may mnrinue to grow at a very slrsw rate. McAda m d  Wydoski 11980) 
recaptcrrerf a fish t a g g d  1.5 y m s  earlier w"nizh s h o w 4  no growth and rn aclditiond scale msr lus  could 
not be found. Ano&er recapturd sucker 508 m grew only 8 m in 3.5 years. Minckley (39831 
repofid &at MS in L. Moha\~e grew only 63.5 cmiyeas since 1964 based on size-freyueacy distributions. 

Predation and Disease, Brooks (1985 AZ-SM nleetingsb found &at stocked fingerling IEf3S in rhe Gila 
River were hmvi2y prey& trpon fsq tla"Jlad catfish and u, a lesser exten: by c h m e l  catfish. Mincaey 
11983) not& incidents of direct prdation ctn RF;S eggs by channel catEs'ra and carp repofld by orhers. 
Bluegill, snrallmt>utfi has$ and Iagernou& b a s  were d s o  impficatd in dcprdation in rservoirs. Mash  
and Brooks wnpubl. draft 1986-1988) show& juvcniics stocked in rhe Gila River during a u t u m  were 
consum4 by flatfiead md channel carfish at aa estimatd rate of 908 inndividuAsih, but predation slol~ied 
in the winter when c h m e l  cat25sh did not f e d  as aztivei5, Brook& (2986) found sto;kd dingsrlings lo 
be in 4-6 percent m d  79 percent of channef and flathead catfish stomachs, respectively. 



b z e k  t?f 01. ($984) mti lyzd the stomach ci:t,nrents of 201 carp md 63 cstrklsh from E, Sfohave, A i ~ o u g h  
carp bad 2ppwfrct to be f d i n g  d i r e ~ ~ l y  on eggs, none could be fous8d in stomachs, m& ody fbur caglsh 
had eggs in Pheir s ~ ~ ~ m a c h s ,  They a jac iudd that prdation of eggs c e m i d y  exists but. may nut be a 
rrtt5jor source of milrtality, However, Miatckley 11383) h e f i e v ~  prdalion on eggs anand larvae to he a 
major f;tctor in Iirniting recnritment ina the L, ttlohave population. 

A high incidence of d i s m e  wits found in the L. Mohag7e populatican jfit%incUey 1983. k z e k  er d, 1984). 
Bozek et. sH. (18846 observtxf &at the incidence of gross bactzrid iafecrion u a  higher during spawning 
montfis m d  d x r w &  nnitricebly after &e spawning period had ended in Mav. The infectinns were 
significrintly mare prevdent in ripe kmalw than non-ripe femais. They suggatrd titat the rioraiom 
rcquiiting from spawning n a y  have mntrihut& to the cguse of ilfnas. A large percentage of mS in L, 
Mcthave were bbind, dismed,  and a p p w d  xfo be 016. Bozek t.r af, (1984) report& that 40 percem of 
&e fish e x m i n d  were blind in at f a ~ t  one eye. Similar findings were repofid by Mincktey (19835, 
He dso report& that aa average of 7,3 tarye (dl were greater &an 50 em) m."i cxc%ses!krsa were found 
dong the shoreline of L,  Muhwe in she spring of 1979. KO explanation for ehe mortdity was providd.  

MirrcMey ( 1983) suggest& that ufd RBS, probably from year c1asi;e.i producd iin the earfy tSs50s, grzw 
an werage of 7 cm in their seven& year and less &an 1 cm in i 9 M  and there after [bas& on g r o ~ &  
r a t s  of known age fist: and on size-frequency distributiom of fish caught in C. Mohave), 

Bozek ef 1984 drncsst dl smpling occurred during spawning season in spawning areas where only 
adult fish would be e x p ~ t e d .  The RBS tishely in Saguxo l iaewoir  provided 6 tons to local mnunercial 
fisheman in 1949. The suckers were so abundant at times that S(Xf were h w e s t d  in a single day with 
grab book used to s n x e  individuds among spawning aggregations (Minckley and Deacon 1958, Hubbs 
a i d  Miller f 953, Sigler and Miller 1963). When S a p x o  Resewoir was drained in 1956, no RL3S were 
found; apparently this population had been extirpated (Mincaey and Deacon 1968). 

Popufations in the loxrer basin raerpioirs are thought to he declining. Even the L. Mohave population 
is believd to be comprised of old, senescing individuds becaase few young fish have been found 
(MincHey and D m w n  1958. Johnson 1985, MincMey t 983). 

Holden and Sdnaker  (1  975) reporrd &at R B S  were safe in the middle and Upper Colorado River Bsim 
and collect& them &most exclusivefy in sQpant, quiet hackwater areas. 

E3.3.5 Desert Su&er (6atostotnus efarki) 
Shtu%, Tfie desert sucker @ S )  is generaiiy c o m o n  (Minckley 19801. As with all native Arizona 
fishes* the DS has d%lind since the arrivd of Europem settlers in the ~surhwcsr. Souhem DS 
populatium ;ue becoming rare due to rdciuctit~nc of surface waters. Populations in other areas in Arkona 
and New M e x i w  s e m  relgively stable fMiracUe> 1985) 

kcription,  C". clk;r& is brildly sympatric with C insegnis (Sanora sucker; and the twr~ commi)RBy 
hybridize. Mbcegenation Is gangraphically widesyr~ad tClurkson md Mira:kiey 19888. 

In Barge rivers, such as the Verde River, hpesirnens wailre &zara 350 m a& 0 5 kg a e  c o r n o n  
(MincUey and Alger t"368). T h e  DS h a  sspecial~ecf adaptations far herbivory, the most spe;idk& being 
its ccastilage-shatfid jaws for scraping &gae from soIid substrate. 73;s fish h a  a termind mouph. with 
Iage lips and small papillae ow both the Iotntzr lip and &e oral s~r'i4:e: uf she upper lip. The peritctneum 



is black to dusk), enclosiag i n t s t i a e ~  up to 8.8 times the fish's standard len& dSn~iePl 1S)M in Mincuey 
1973j. Mlnckaey 11973) is mnvinced &ar the 1zge var~ation ia mtmrphir8crgy for this mmplex is due to 
the presence of more &an oaae s p w i e ,  He dse8 beIieves isn the rereration of the genus Panrosfe~s for &is 
s p e a s .  

This specia has  lot been studid extensiveiy, ~'esuftiajg ~n mmg gaps in the literamre concerning even 
hasic biology, 

Distribution. Tfais specie% sccupim lhe lower Colorado Ri5 . e~  basin Jownsrrem from the Grmd 
@m;nytmn, This include the pluviaf %%ite River and hfmdoui \idley U ' z h  in Xevada: h e  Virgin River 
b&Gn in Gt&, Arizona, ;tnd Nev~dkt; tfre Bill ' r t ' i l l iw  River atasin ira Arizona; md the Gila Rivzr 
drainage in Arkzc~na, New Mexim, md n o d e m  rtmnora, Mexico 6hfincBty 1880). 

kdabiht, The DS is highly resislant ro high water temperatures, irrtermittency and orher l o w d m e ~  
adversitis fhiinckley 19851. Cucfostunaus dark is able to v*j&seand fow oxygen concentr;.ltions which 
contribures to the survivril of the species under catarrughic cc~radition~. fa exygen depfex~non experiments, 
Eowe er d. (1957) repaad nu deahs of DS until oxjgera levels FeII below 1.5 ppm. This fish cm 
survive under highly crowd& conditions md reduced flovk for iong perittds of time (this report). 

Desert suckers are generally found in small to moderateIy large strexns xi& pool-rime development 
PiincBey 1980). Smaller individuals (< 300 m Iong) af h i s  species live in shdtllow, swift rimes over 
boulder-gravel bottoms (MincMey and Alger 19681. Large suckers occupy deep channels and flowing 
pwls  (Minckley and AIger 1968). mis specis  achiekrs its greatest abundance in hard bottom& st rems 
of intemediate elevation but can also acend as h&Eh as 1,800 m in mountain brooks and dawnstream into 
low4esefi creeks, rivers, and c m d s  (MincBsy 1985, Marsh and Mincuey 1982). The desert sucker and 
Sonora sucker ;Ire often syntopic in deeper habitats (Schreiber and Mincuep 1981, this report). The 
shifting bottom of the lower Gila River apparently farm& a burier to this species which has mot bee11 
reeordd downstream from the confluence wi& the Salt River (Minckfey 19851. 

L x g e  individuds in Aravaipa Creek o c c u n d  iin pools and, to a lesser extent, riffles. Small adults and 
young are predominately rifi3e fish. espwialfy over gravel-mbblr: bo&oms. The very young lived in 
w m  quiet backwaters dong the s t r m .  moving into fa te r  water a? juveniles, h e n  into r i f i la ,  pwls 
or pool-Iike a r m  as adulrs (Barber and MincMey 1906). The DS were associatd with more mrhulent 
waters in Aravaipa Greek moving %om protect& plats near boulders into rim= and rapids, &en 
remming. Large adul& frequent strong Bowing, deeper waters near undercut brtnkq and obstrucrion.s 
(Schreiber and Nincktey 198 11. 

fivmy'i (19138) repofid US from srndl cre:elrs in southern Arizona appeared ro be assrsciatd with pools 
vri& cover such as undercut b a d s ,  tree hrmches, log<, ofher debrir and high water Ba?u in, xoland, or 
&rough pools, Fry were found in backwater poois with %fine substrate such ;is silt or mud. Pool suhssatit 
varied from IQ8 percersr and tti 30-iM percent cobble mixed wirkn s;md and grave1. Admll fish did not use 
pools with silt or mud substrate md. were xarel~ found in rif%lili"aes. 

The habitarj used @ ji- C~Z~TE report& here vanria w-zciel). Mincklzy (1973) generdtfizd habitat use 
which corresponds largel) to our vbsenarictm of this sacker in eagle nesting territories. He stated, "they 
tend $0 live more in rapids &as in pools, or at I ea t  move to swift xireas 10 feed and spawn as large 
adults, whiZe living in flowing pools during the day". 



Spaw%ing, Miacirtey (1984)) report& tiat spawning occurs Jmuary-May, but we observd spawning 
or spawning relard activity from Masifa-June imm h e  Salt River hdow S t e w m  &iotln&;tln Dam, The 
conditions there a e  not naturd with rewded spring   tanning due tct reiedes from the raemair .  fvanyi 
(1 8898 repofid spawning to bave ozcarrd iin Iata May md possibi> in Suns for suckers in soutZlern 
Ariztina creeks. M d e  and femde DS s h o s d  eniargd g o ~ a d s  fro= late Januq-April.  MaJes h d  
Prrbercles orz the md caudal fins. Spawnicg coloration in mdes  WZF expressed as a hrsrizetntd styape 
pattern Fehruarq. i;cr mid-April, Frt-mdafe suckers drd :lor have hbercles rtH hfisplat any sexuatly reiatd 
cbmgz in color (Ivmyi 1989) 

In s o u & a < t e r ~  Arizona, gravid fern&& ayerag& i r, 140 eggs;femde Qrmge 450-2,7721 and eggs 
mwured 1-2 m in dimeter during ahr: reproducti~e s a u n .  

ftl_Iaverrren~s, Siebert (1980 in Ivanyi 1989) found that DS m o v d  away from a gorge arm in &e winter 
md came back in the s u m e r  in Aravaipa Creek. This movement was belieif& to be influearc& by high 
temperamre avoidance in the s u m e r ,  bfotements such as these were not reporld by fvanyi 11989) or 
Bestgeat er al. (1 987 t in o&er waters. 

Faid  Habits, The DS is largely hzrbivorous feding on diatom3 and other types of dgae which it 
scrapes from r o c k  and other sudacw by pulling i s  body along with its iips. Not all algae ase preferrd 
as forage. This specia show& an avoidance of Glabopkjra glomrizfa preferring instead its e p i p h ~ e s ,  
e.g, diatom and Oedegonim (Schreiber and hlfincldey 1981). 

For DS from Aravaipa and Bonira creeks, invertebrates repraented 10.2 and 182 percent of the ingested 
volume with a frqueney of occurrence of 5 t -5 and 88.9 percent, respectively . However, invertebrates 
were far less i m p o m t  by volume &an vegetativi: materid in the diet of the BS. Detrifils and sand were 
also ingsted. S a d  comprised up to 53 percent of Ihe stomach contents in fish Erom Aravaipa Greek 
(Clubon  and MincMey 18883. Tfiis sand WLIS &ought to have been sieved and trappd by epilithic and 
epipttj?:ic foods in riffles and later ingated by DS. 

In Sycamore Creek, Maricopa Co., DS fed both day and night with crepuscular pe&s Fisher et d. 
I98 I). Feding time i n c r e z d  when food was scarce (of course). These fish consumd benthic diatoms 
md srndl mounts of derrinrs. Ivmyi (1989) found &at the BS was prinxiiy a herbivore and fed on 
plant matler. Fry fed &most exclusively on diatom. Tne primary foods of suckers Crom Preston Springs 
were m o q h o u s  plmt material, diatoms md frimentsus aigae (7;t'iilian~ zutd Will ims 1982), 

fn Aravaipa Crwk, Dipteran I m a e  were a c n m n n  component nf zhe diet in January md April as were 
tarbelfarians in July. Baetid mayf i i s  viere a c o r n o n  cctmponent of the diet the iitllouing fmuq  as 
weiX. HZoEom dwelling tubellarim were used hy US in April until Juiy when they made up more &;bin 

40 percent of the stomach consents, T h e  ilarworasns were abundant opa riffle bottctms at &at time, 
Schreiber ruld MincMey (1981) cunc'ludd .slat some degree uf Pdcultative use of int enebrasa w a  
indicatd. Fiiamenfous algae w& the major ccannponznt of the diet ~rijssghaut the year, 

63,1.6 %aura Sucker f Cadosromus i~~,'iignrj.) 
Status, This species ha declineri, especidiy in &e S O U & J ' I ~ ~ ~  gldt of its range, but is gernerally c s m o n  
(hf*liplcl;;Tgey 19801, IW the Gila Rives, the Sonars. s u ~ k e r  dSS'b remains on6 sf the most wid~sprzad native 
fish (SftncHz.; 19853, 



Dswiplion, The S% is sirnil% in size to &e flannzimr_iu& sucker, st.$moniy e x c d i n g  mrn TL. 
The largest individuds have been re$k~f%& to r ~ i h  n w l y  BW mm TE md sveighd over 2 kg, 

This s p ~ i s  is a carnivore with a chubby, fiisift3r;n body, large lips, deep caudal pcrfunclc, large scalar, 
and bica>.;tjor& ctapptsasmce. The ventral surfihze varies &urn pure white to yellow md the upper surlace 
is dark. Iiae of divisitsn b e t w ~ n  d a k  md Bight i s  sharply defined and Iocatd 3-5 scales bz8ow the 
lateral line (Mirmckfey 1973, Snyder f 898). 

Hyhridhzaeion w&$ kknwn to occur wi& the razi>rbazBc s u ~ k r s  iHubbs md %iiller 19538 ajnd h a  been 
report& to occur uith the broadiy sympacri,: desert sucker dCl%rkon and 3lincUey 15388) in the Gila 
River system, Like the d s e s  sucker, &is fish specles has heen Iitxt-rie sbdied, 

Ilistrihutirtn. This spe2ie-s is wideiy disPriRutd brtvieen 3W-2,W m elevation. in fne Gila mi$ Bd1 
Williamm river bitsins of Arizona and Kew Sfex~co, This inciuda the headwaters of the San P&rc and 
Sanb Cruz rivers in nort;rlent Sonora, %iaxico (5finckJc.y 1980). 

&bi@t, This fish is aqsociatd with gravelly o r  rocky pools of creeks and rivers {Mincklzy 19813) and 
is typicdly a pool dweller, Iiving near undercut banks, boulders, Iogs or other debris (Scfireiber atld 
Minckley 1981). It has been report& to frequent mid-deptfis md  the surface in search of food (Minckley 
1973, Schreiber and MincMey 1881). The lentic habibts of resewairs are not conducive to Sonrtra 
suckers which d i sappw after a few yeltrs of inzpoundnlent iMinck7ey 1973, MincWey 19853. 

MincMey (1980) r e p o n d  h a t  iarge suckers tend to remain in cover during daylight but move into runs 
m d  deeper riffla at night. In Aravaipa Creek, it has been coflected from riftfa but was rare in shallow, 
turbulent a r m .  However, smaller individuals may frquent &ese areas (Barber md MincMey 19M). 

Spawning. Bestgen et d. (1987) report4 an extend4 spawning season from March until May. This 
time f t m e  was estimated by collections of larvae fish, Mincktey (1973) reportd a spawning s m o n  from 
February &rough at least early 3uly with little correspondence of peak spawning for ,my specific pa%em 
of s t r e m  flow or temperamre. He noted &at Sonora suckers appear to have reproductive h"mifure in some 
years. 

According to MincMey ft985), stocks in the Salt River appzently are not self susQining but r au l t  from 
dispersd from the Verde River. This lack of recruitment occurs in umarurdiily cold water produced bq 
re lmes  %om upscream d m .  

Moverneat. Betgen er d. (19871 found o d y  two SS out of 53 recap&r& had moved appreciably. After 
160- 170 days these recapsurd fish had traveled 4 and 5.3 khri upstr . Movement was al2parently low 
dtspite of two potentidl2 displacing flcwd everlrs. 

Food, ?%1 S o n ~ r a  sucker is principally a f-acultaiive insectivore which, at rimes, wi.i;d ingest dgae, mud, 
seeds md other plmt material (Schrziber and MincMey 1981, Slinck-leq 1973, Clarhon md MincSey 
8988, MiracMey 1985). "Ibis sucker in Aamaipa md Bonia creeks ft211nd TO comume, hy volume, 
60.5 and 54.8 percent mimat mrrterial. respectively, They consum& primarily Ephemerijpt;rm atymphe. 
Smd, up 6 0  9.4 percent total vvolrtme, and dztriraxs werz also ingest& (Clarkson and MincEciej 19881. 



Sonilrz slackers d s t ~  exhihit oppitmnistic traits, The cnasramptivn of inkertehrates aften, but nitt d ~ a y s ,  
fo'ifowd rheir ahundastce pagem in the enviromeat (MinsS;ley 2973, Szhreibcr msnd Miackiry 1981 i. 
Ia Aravaipa Creek the SS used 38 food :ategoria uitfn z 4 4  percent f ~ o d  overlap with the other G s h s  
Blaund in the creel;, Baetid nymphs and chisunomid Imae  were imponant focd item. Fiwds most 
anique to &is fish were tiaay, &>@om dweiling forms such as acxtsinft arad mi;rocnzstacs.ltns. 

MincMev (1973) reportd that ~3M~lnw.lr~fd ( P ~ p u 1 ~ ~ ~ e m o ~ d i i )  seeds may be taken stta,\nndfy, The G-nsb 
lift theiihcad clear of the warzr to suck at the seeds that accumuiam behind ohsrmctiom Young haie 
hwn report& tu feed d i ~ n g  the margin of streams upon tiny cn;;stace&qiaas, protr3zcJans and rather plant md 
mimd groups {%fincMey 1973 1, 

=.I,? Roundhil Chub fC2a mbw%a) 
Shtus, This s p ~ i s  is relatively abundmt md is one of the few nztive sptm fishes in Arizona (Xeve 
t 976, Ziebefl arid Roy 198"3), 

However, ehe roundQiI chub (RTC) hie% dezlind in ireis century, md Restgen (ILfT15B &stinat& a, 

retfudtion in range of 20 percent. 

Description. There are four subspecis of this large minnow including 6. r. Jardani, G. r. g r d a m i ,  G. 
r. robrtsrcr, m d  6, r, seminuda wolden and hfincMey 19801. ?%e scope of the foIiowing discussion will 
be limited to C, r. robusfa md C. r. gruhami. However, MincMey (1985 j reportd that tire taonomic 
status of G. r. g i is questionable as it was not found to be distinguishable from G. r. robusta by 
R. R. Miller. As mention& for C. elegans, there has been much t;txonc~mic conhsion concerning the 
f;ila complex. 

The RTC is adapted for Iik in lotic enviroments al&ough not nearly as welf for swift water as the 
bony;tail chub. Some components of is morphology inctudc3 srreamlind body, srnafl scales, slightly 
fdcate fins, and slender caudal peduncle jitailler 19%). In large individuds, the back may be grmtly 
arched md the h a d  Battened md concave in outline (Snyder 1915). Wlien it occurs in the absence of 
the squawEsfi or bon~itail, it can be consider& the dominant native carnivore by v i m e  of raptorid 
phruyngeai teeth; expansive. t emind  mou&; and oppomnisric, cznivcsmus fed ing  habiL3. In some 
populatioas, femdes have been shown tu be significmtly larger &an males from rhe same area (Neve 
1"36), 

Distribution, RTC occurred tfiroughout tkz f oforado River basin, south through the Rio Yaqui basin, 
tie Rio Piaxtia, Sindoa, Mexico {Holden md MincBey 1980). The fish was regard& as very ahundmt 
in the Salt River where it exceded d13I rlr;*li?r fish in number but not found in the m a i n q t r m  
Colordo River (Gilhen and Scolfield 1989:, 

G. r. g r a h i  infiabits sributziw ofthe Gila, Sait, and Verde: riv2g.s isniiudj~g &e Black. and E a t  Veribe 
a weli as Aratpaipa, Fossil, and Tanto Creeks, This subspecies 1s apparenbiy restri;td ifc* headwater 
seas and is further isolatttcf by barrier falls (Kaie 1976), 

Habiht. RTC genera1;ilj occur in wvrm awd were replaced in the: ldrger, siqii-tes river charnel% 
by kfnqTail chub (Cilbefi and Scrtfield 1898, Jordan 11891, Holden md Minckle: 29869). Hu1Jen md 
Stdnaker 1975. reprbw4 that numbers diminished rapidly -from t:ra downstrem po~is tns  of rivers as the 
Izgwl strealaa orders were apprijaihed, 



The occurrence of RTC i b ~  all habitat r i p s  from riffles to stagnant backwiatcrs h a  been document& 
(Holden mil se;?;an&er 1975, %eve 1976), TRe prztwrd RTiZ habimts nn rivers was iliseecf b j  Tpus et aI 
(1382) as channels with houiders or tnverhanging cliffs; rift3ess, shdlow nlns, &d>:mn irmrerfaca, in the 
Green River, where RTC occur sympztricdiy u;i& bonj~ait chub bboefi were fc)und to B C ~ U Q ~  p~lois and 
eddies over silt boulder substrate in fne absence of, but some t i m a  adjacent to? s m n g  current Wmicek 
a ~ d  Krrisner 1969)" 

%%ile young frequent the mzgiras of tl.~irwing Mater, adults prefer shaded, deep pools, espwia:ly those 
with overhanging cover providd by vegeation, undercut bmks, boulders, logs, roots, or other dcbrns 
[Vanicek er al, 1970, Neve 1976, Bestgen 1985, MincMsj 1985, Holden and MincUey I380, Zieheli and 
Roy 1989). In the Verde River, RTC were aaoc ia td  with riffle-pttol habiat about 2 m deep with under- 
cut b;ur.fr*E md wver* W e r e  these h;4hifa~ were lacking, RTC s e r e  $so lacking. The study area cover& 
85 h of river bur ctniy 5 km (6%) cc~ntaind 85 percent of the chubs collectaf [Ziehell and Roy 14891. 

Spaw~ing. RTC become sexuaify mature by age 2 or 3 but the age rtf sexutil mamrity c m  vary up cct 

two years among pcspula"liom rutd occurs sooner in smdl stremb (Bsrgen 1985, Keve 1976, MincMey 
!985), Br&ing rubercles are prBent on both males and fernales hM& era3. il985) r e p a n d  that males 
have tubercl~s diseibutd ~unifordy over tkeirs bodies whiir; females have tubercia restrict& to the headid, 
opercuta, and caudal peduncle. Bo& sexcq had moderate to bright orange-red coloration on the 
ventrolateral surfacef; and dl fins except the dorsaI fin. Seve (1976) reported the protrusion of the g e n i d  
papilla in femadtzls prior to spawning. 

Keve (1976) obsemed RTC spawning in March in Fossil Creek. Several males a c o f i d  a single femde 
and tfie spawning act ~ c c u n e d  in a pml-rime arm. hlaies were in close contact with femdes. Gametes 
were r e i a e d  6-10 em over sand-rock substrate. F e m d s  &en moved to the bottom for varying f e n m s  
of time and often rose from the tKtttom to resume spawning activity. Ripe chubs which n a y  have been 
close to spawning were collected in the Y m p a  River at a depth of f .0-3.0 m deep. velocity 0.2-0.4 mis, 
over silt cover& grave1 (Mu& et al. 1985). 

The yellow eggs ahe adfiesive and rang& 1.2-2.1 in diameter from 5sh in Fossil Creek. Eggs from the 
Yarnpa River ranged 1.6-2.4 m in diameter before fertilization and 2.5--3.1 afterwards jhfiilulh et al. 
1985, Neve 1975). At 19"C, eggs hatch& ia 125-356 hours with 994 percent success under hatchery 
conditions (Mutfi et d. 1985)- In Fossif Creek, f e m A a  had a fecundity of 1,000-4.380 ma&re 
eggsifernale (1W-2m mm long) while those from the Yampa River had a fecundity of ahrat 
34,7a-37,540 eggs'femde (W-455 mm TL) for fish 5-7 yeas old (Keve 1976, Mu& ef sl. 1985). 

Bestgen (19853 sated &gt temperature is m overriding enviromentd cue in this chub's reprctductive 
cycle. KTC h m  the upper Colorado River basin spawn when temperarura reach approximately 
17-19°C in mid-June to midJuly (Vmicek and f i s m e r  1969, Mu& et ud, b985a. Chubs in Fos~il Creek 
spawstd ira bjrlarch, May, md  June {Keve 1976). In the ugper Gila River basil1 the! s p a x n d  in Iale 
spring to ear1y s u m e r  {Smtgen 1985). Vanizek and Q m s r  (61369) repnfid char, al&knnugh sgnxfpar.;r~.ic 
in the study area, bonjqail chub and RTC spawning apperud to be iscdated spa",iaIly but ntlt ternportiliy. 

Movements, Sieberk 11980, in Ziehell md Roy 19889) reported roundtail chub moved a maimurn 
distance of 4.5 km but 1-2 km wa more ~saad. Ziebdl and Roy 11985)kepoed &at une chub 
r ~ a p t u r d  on the Verde River had m u v d  only 100 m from ic r~sigind ri;le&%lse point, 



Fwd Ifahits, %eve (19765 zlasifietf the fT~phi: relatronsfiip of the RTC as opporrunistic ombvore, 
"Because rttf the diversilt of the rypa of orgctnisnls consumed by the chub\;, it s e e m  apgzexlt the fish 
exploit every habiQt available in the strean? for fond sources. These habitats include backwaters, 
sebirnenn, riffle a r a ,  vegetation md the water surface." hi&ough RTC primail? eat aquatic imexts, 
the range of i d  items is wide from invereet-irata to vertsbrata includkg gatstrowds, crayfish, fish, 
frogs, m d  lizards (Bestgen 1985, Snyder 3915, Schreiher md Mirackley 1981, Vmicek rutd U m e r  
1969). Matshication of some food i tem occurs z ~ d  flilrunenrc~ms &gag, sar%d m d  ddritus mag. occur in 
sttsmachs {Szhreiber and hiisacHey 1981. 

Smd1 chubs {less &an 50 m Irlt~fg) from Fossil Creek consum& only biztoms and filmenlous dgae uirh 
no apparetlt s a $ o n d  vaiabiiity iXe\e 1976i. SrrlaBI chub\ from the Gree~.;aa River grtrn~arily cctmtmmt;cf 
chironomid r m a e  m d  Epfiemzroprera raymphs {Vanicek and Mrarner 1969). In Fossil Creek, adults 
wmumed prinartrily imat larvae: chiroraomidae, formicidal, Diptera, Hymenaptera, Colwptera, 
Trichoptera, a u n a t a ,  md Epherneroptera. Diatoms. algae, ostracods. Ilzards. and macroph~eb were 
also mten. Ko fish Bere eaten and plant marerid did not appea to have been digest&, Seasonal 
vxiation in food habia v 5 . s  observd for adults (Ketr 1976). In the Green River, RTG and honypali 
chub (50-200 nun long) consum& a grearltr divcrslr? r ~ f  food i t e m  than slnalier chubs. .Adult chubs 
[greater &an 2W nrrn long) a p p e a d  sporadic in food habits, cortsurnrng aquatic insecLq, terratr id 
insects. fish, ajgae, and plant debris. Tfie insects Ingest4 included Kymenoptera, Offnaptera, 
Ephemeroptera, Pledoptera, Hemiptera, Colertprera. and Diptera Wmicek m d  Q m e r  1969). 

Bestgen (1985) a n d y z d  the food habits of RTG in the presence of trout. RTC did not utilize dl 
axrailable food items, especidly terrestriat invefiebrates. This may show selectivity Fdvoring part of the 
available food organism or. possibly, resource pariitior~ing in the presence of competition. 

Age and Growth. The oldest fish collect& by Vmicek and Kranzer (1969) was aged at seven years old 
and was a 3 s - m  femaie. Spxirnens 50 crn in length do occur, but most are 25-35 cm (.Vincuey 
1973). Fish in rivers live longer rlnm those in creeks by as much as two years and attain a Iarger size. 
Maturation itccurs sooner in the smailer water bodies jBestgen 1985). 

Ko fish under 36 nun long was found to have scales by Neve t 1976). In Fossil Creek, the average total 
Ien~*s (in m) at different ages were report& by Neve (1955): age 0- -68; age 1-127; age 2 ""-174; age 
3-21?; aslb, age 5-321 millimeters. Vanicek and Kramer (3969) reported average tot& iengihs for 
roundtail and bonpail chub up to 20Q m md roundtail chub over 200 m: age 1-55: ape 2---99; age 
3-1 55; age 4-218; age 5---267: age 6--312: and. age 7--340 millimeters. 

Tfae lera@-weighr refationship for chub in Fossil Creek ix~d the Grezn River %as 

Wgr = -4,4079 4- 2.7379 log %,nun 

tYgr = - 5 , 2 6 2  i- 3.086 Isg L m  

The Zen,* -weigh$ gelatsonsftip for this chub shows &at groudr is aimcast isonll~eric {Nzve IhS7fi), 

Amud g r o ~ ~  incre~nenB were greatest for &e first l e a  kit life bat decreasecf there after r,Ymi-lliek asld 
Krmer  1969, %eve 1976). No diEeres~:*. in groii-& wis found betwen the sexes, A "gor_~dnas of 
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g r o w a ~ ~  rest indbcard b a t  chubiin &i: Green Rite; grew sIc~tirer aiiifr Flarnifag Gorge Rwemsir \ria 

impound& (Vanicek md Krmer  1969). 

a . 2 . 1  Btuqif), ( L R p o f ~  ntacmcftr"m) 
Dweriptian, Bluegill are extremely prclific, and may produce up w 5 0 , W  eggs per femilje at each 
spawning. The high reproductive potentid ni' bluegiils dlttws then1 to hecorn? quite abundant when2 
introduced into facustrine habitats, Cornpard to other sunfish, bluegili are generalists in heir f d i n g  
iartbits which hia&er allows adaptation to it wide rmge of enviromentai conditions (Moyle 1916), 
BIuegiff h a v u  1laer;lffq. wmpressd bcdy, sand8 most& mil a bfsae-black spot at the posterior edge of &it 
opercullasn fESecker f 9831. 

Distribution, Originalb b lucg i lhe re  restricted to the frahwaters of e a t e m  and centrd Xed 
America, rmging %om coatal Virginia and Florida, west to T e x a  and n o ~ c r n  hlexico, and nor& tx 
Ontario m d  the Great Lakes region. Biuegiil have since heen traqplrznreii rhroughout North America, 
Europe and Sou& Afiiza fMoyIe 1976, Lee er itf. 1480j, In Arizona, bluegill generdly inhabit waters 
below 2,5W m in elevation (Uincuey 1973). They ;are quite abundmt in d1 the resenioirs on the Sdt 
and Verde rivers. 

Habiht. Bluegill are capable of suwiving a wide varisty of envirc~nmental conditions. They feed at 
water temperatures between 10-31 "6 si tchefi  et al. 1974). T h i s  species sun7ives in waters w i h  high 
turbidity, and with oxygen levels as low as 0.6 ppm under winter conditions (Cooper and '\Xrashburn 
1949). Tney prefer slightly dkdine  waters of under 900 ppm total alkalinity (McGxr&er 1971), but 
toterate a pH range of 4-0-10.3 (Trma 1954). They have also been taken in water with 4.5 ppt salinity 
(Bailey ef a1. 1954). 

Bluegill prefer the littoral zone in warm, shallow ressrjoirs, ponds and sloughs at low d t i t u d s  
{Moy're 1976). They dsn  can be found in s t r e m  in tow velocity habitars. A moderate m o u n t  of root& 
vegetation osers bluegill the firenefis of concealment and foraging substrate, They are comedy 
aqsociated with silt. smd or gravel substrats fX3ecker 1983). 

Bluegill occur in virtud1.y. my pofiion of' the water column; in the aquatic plans: and in the sfidlows 
(hftloyle 1976). The  deep body and flexible fin% are well-adapt& for hovering at bti levels and then 
darting ibward to pick up food items Seas t  m d  Webb 1966). Large hluegiii generally inhabit 
macro2hFe beds in dmper waters. 

Spa%%%irog, In Arizona, spawning activity begirls in April md May. Spawrting optimally takes piace ak 
water temperarures b e t w ~ n  19,4-26~7"91. 111 Arizona, ;ur earl! peak of spawning activity aiccurs, 
follow& about a month later hy ziss"ci7w.i peak ;Becker 4983, Minck1e.j: 19731, 

Mdss a p p w  fkst in the shaliow water of spawning aireas, T?yicaliy, brceding takes place am s a d  or 
grayel bxs,  or mud bogoms that wnrain pieces 08' debris such as twigh or dead leaves Wmg 1986'8. 
Water depth of the is cnmntoniy 10 cm for smaller fish and 102 itm for Ixge m a i s ,  Spawning 
bluegiil prefer hatti%& that are free of' piants msl receive maimurn surnshine. ,hitdes sweep out 
drpresions 5-15 cm deep md about 30 cm in nfimxter @ccker 198.3) Oc:asHt111diy, males build 



isolatd nests, hut hluegiii tjpicaily b r e d  ina ;~r)viif~d co%oaies with m a\eeriagz of 43 a;ii 50 a e s ~  wi&in 
a 20 m2 area (Harim and Speaker 1356). 

Hn the spawning ritual, a male circles the n s t  rim frequently znd rapidly %hen a femde is pr%qeEe, 
Coumhip movemen@ are accompmid by distinctive grunting sounds BGerdiid 1971). hfai's asurne a 
brighe orzunge to m s t - r d  color on heir  b r a t  arad a blilish sheen across he i r  body: fernaim are Iws 
brightly color& but ha\-e a full body shape (Aviia 1976r. As a pair settle into their Bat,  they face the 
s m e  direction, side by side: the male stays osr thz outside md Ihe far~ale on &e inside. T%e coupbe 
circles the nest, and at spawning, the femdife til~5 hher body md depusih eggs while the m d e  rernain~ 
upright md ernis mift. Spawning sessiiim may last 15-90 minut% iAviXa 1976). Ot'zer m a i a  md 
fernales may also intrude and aTtempt to spawn '2iifh the brading pair, A female may deposit her eggs 
in severd nrssts, After spawning, fke m d e  defends the nest and fans the eggs to keep &em free a>f defsrls 
(Beeker 1983), 

The proiiEc t;;mJi: btuegiil may produce 2,W 50,000 eggs. depending on the size md age of the 5sfi 
a'Emig 1863). R e  dernarsdal, a&t:sive eggs arc pale vellow to m h e r  md range from I .09 nrrn (Mersimer 
197 1) to I .4 mm i.Meyer 1970). Carlander 1 1 ~ 7 7 i ~ r e w r d d  Iaborarory incubation times a f  7 1. 34 and 
32.5 hours at 22.6"C, 25.9"G and 27.3"C, respectively, In the field, eggs often hatch in two to three 
days at approximately 20°C F a n g  X"386). As many as 6 2 , W  fry may emerge from one nest, $though 
bluegill typicdfy produce 2.W-18,000 young per ncise Emig 1966). Newly-hatched I m ~ a e  are about 
2-3 rrm in lenfl,  They remain in the nesting s e a  until eyes become pigment& and the yolk sac is 
completely absorbed (Scott and Crossmm 1373). About six days after hatching, fry are free-swiming 
and move into pelagic waters Werner 19691. 

Movements. Bluegill shift habitats over tfie course of t;tleir life cycle. Fry remain in the l imet ic  zone 
until rhey reach about 12 to 12.5 mm SL. In &is habitat, tfie young evade predators and feed on the 
abundant zooplankton resource. Distribution of young in the epilimnion is patchy, which may indicate 
&at fry aggregate into schools t;r'emer 3969). When juveniles reach between 12.4 and 34 mm SL. they 
return to rhe li#ord zone and remain for several years feding on vegetation. 

Seaqond movemerats of bluegilf include winter aggregatiom in the deep figor$ zone; they tjpicafly move 
into tall, peremid vegetation wail and Werner 1977). BIuegilf disperse and migrate in the spring up 
sluggish stream or into channels which have warm4 before the main body of Bracer meeker 1983). 
Commonly, they locate n e a  shade or other forms of cover. In thfis: s u m e r ,  bluegilf occupy smaii 
territoria md move litrie: an individud may remain in the s m e  plaza for hours. Bluegitl cormnody feed 
in open water during Vte day md move into vegetation at dusk. As temperatures decrease in the f31 to 
about 2Q°C, bluegill again form schoois &Id1 md FVerner 19771. 

Biuegill spend m s t  of their lives in Fdirf5 restricted a rea ,  even in large bodies of water, An fovia smdy 
showd that 60 percent of disp'racd 1 q e  bluegill return& to their urigind capture arm (a(udma 1865). 
Savicz el al. 61983) dsa~ 53uad that bluegill estajplishd home: areas and excludd cogenerics from &eir 
tlrsitoria. 

Fwd Habig, BIirzgiil are e~mnivcmretus and o11po;JrtUnisti; feeders, tZd911ts p r ~ f & r  lm ae of ayuaric imecw 
such ac rraidga, mayllies, caddisf-lieh and. dragoniiies. They &SO LC)RSUTW~ piiink~onic cnrstaceans, flyisrg 
i n s x ~ q  md snaifs (3foyle 1976). Fry obtain a large panii~n of their diet from zoopi&on, and feed 



primsiiy on fdqhnrt: whife juvenile bluegill feed rnostiy <,ha insects: in the littord znaae {hlitteabach 2981, 
W ereser and Hid1 1985: Osenberg ca 02. 1988). 

Bluegill are s p ~ i a l i z d  for f&ing on smdI item; their mnu&s are seduced anif promsible, which 
permiti, -m e f i ~ i e n t  exploitation of a varieQ of smaH prey, apezidillq zooplWrrn,  Their laterdly 
iomprcss& bodies &low precise mmeuvering; such aJroitnss is us th l  for gleming large numbers ~ 3 f  

orgmismnq from tfac bottom sar?dc&s of vegeratian or in the opzn water {Xerner and Ifdl 8977), 

fenveniles In tfte epiiimion selectively prey wn  opep pods in preference to other zoctplanktitn, The) lQIs~a 
show a die1 pesiodicitp with peak activity at dusk and secondarily at dawha; acaivrty is fsvi during the da? 
a d  night. AJul~s  feed n m f y  wntinuousiy during the growing seaon,  uitfi peak periods t~ mid- 
afiernnon and evening. Fecding clccurs intermittently at night. @timum temperature is 27°C and 
extseme zemperatures for f d i n g  range from a low of 10°C to d maximum of 33 "C dKitcheli et- d. 1974, 
SbnQ 1976). 

In Pine Fiat R~esenoir in Cdifi~mia, hiiiegiil forage on llsh eggs, midge lamas* nnd cfadocerans in M a r ~ h  
to June; flying ins=% in July ro October; and midge ianae stnd cladoceram from November to F e h n r q  
[Gc~>bson 19551. Bfuegitl consume 5 percenr of their body weight per dag in the s u m e r ,  hut only 0.14 
percent in the winter iMoyle 1969). 

Age and Growth. Young bluegill grow rapidi!. Snow er srf. (1962) repfi-rt.;t juvenile at 19 nun in 
August and 38 m by September. In Wisconsin, mean ien-6s for bluegill were 53 nun in their first 
year, 72 m in their second, 88 m in &eir third, 11O m in their f o u f i ,  124 mm irr their ti&, 138 
mm in their sixth. 149 mm in their seven&, 163 mrn in he i r  eighth, and I 6 5  mrn in their ninth iBecker 
1983). 

BIuegiIZ grow rq idly  when water temperatures are bettneen 15-15°C (Noyle 1976). Exceptionally cold 
or turbid water is likely to produce s tunt4  fish. Slow growth is also c o m o n  under crowd& conditions 
such as small impoundments. Condition md  grow^ seem improvd -din waters with a strong prdator 
population such as largemouth bass. In Arizona, large populations of s&nt& bluegilt are c o m o n  in 
poads in which the 1;ugemouin bass stock has been depietd (Miller 1967), 

Mdes again sexud maarity by the second to &ird year md  femdes by the third to f o u f i  yeari-. The 
maximum size report4 was a bluegill caught in Ohin that t\la 300 mm in l e n , ~  rmd weigh& 2.64 kg 
(Trautman 1957). 

E3,2,2 Common Carp ( C y p ~ ~ r u .  carp&] 
Dscriptittn, The introduction of carp to the United States is now cozasidescd ii aeriz,\us misr&e: ir has 
been highly deleterious to naive fish, game fish and wasedowl h:ibitat, Carp have Bow vdue a% a titrage 
fish, and their fedixag habits rear up vaiuable areas of Ihe tittord aoPre {Mojle 1976, %lcGirmis 1984). 
They grow rapid11 md achieve large sizes in pollrateif u 3 r ~ r s  &a[ supprr~i f e s  other fish. C q  arc Iage- 
sca ld ,  hav3-bodid mbTBimitws. Adults are goid grecn in color with red pz:%nrd, pelvic md an;%] 
(Becker 1983). 

Distribution, C s p  are: native to tempcrate purtiom oi'Eur;;tc;ia mi% %ere introdrscitii inltc~ the United Sbtcq 
in 1877 (Lee el al. 19801. B e y  are now widely distributd in North America below &e 5Qtta paalHei, 
"; nArizona, c q  were first sto:ked in ponds in 1885 i T a g g m  1885), md in rivers in 1895 by Evermam 



and Rutter and 13395 by Gilhen md ScofieBd Their r a ~ g e  extends ro almiist &1 waters in the state helow 
m elzvazioaa of' 2 , W  xam Q,Winzf;ley 1973 1, 

%bitat, C q  are most ahundaaat in wxm, 3rbid water at ,flow a%tirusl~s~ They remain actrve in water 
temperaQres ranging from 4-34"C, Oral rhe optimum Eemperafcre for gra%.tpI 1s z o u n d  24°C WcCrim- 
mon 1968). Carp c m  d s o  use atmospheric oxygea md r;*lr;refore tolerate very low oxygen fevefs 
(0.5-3.0 ppm) (MacKap 19633, C a p  also wihsvad high mrhidity, suddeal temperaare changa md 
goltttrion (Wydoski and Wkiitney 19793, 

Preferad h2bitats include large, shallow lakes and rivers, The?; are rarely found deeper thara 38 m znd 
avoid swift waters except during spring spawning runs {Beckrr 4983)" Carp arc cttmtitnly a s o c i a t d  
witfi eutrophic waters with silty bottoms and ds i?  fwor lush quantities of sutrntergd and emergent aquatic 
vegmtiun tWydnski md  Whitney f 979). 

Spaw~ing, Carp reproduce over a reiarivelj long period in Arizona, ffom lare February &rough June 
trr July (Minckley 19731, Breding activity is stirnulard as water tzr-nperatures approach 15°C; p& 
activity occurs at temperarura of 18.3-23.9"C (5fraz md Coctper 1957\. Ma l tnum temy>erature for 
spawning is about 28°C (fiiuyle 1976). Breding mdes become daker  in color and develop fi'tne 
trnbercles on their head. 

First indications of spawning is the presence of large compact schools in open area. SchooIs soon break 
off into smdler groups of varying combinations: a pair: one female and two to four mdes or six to seven 
m d a ;  or two females and three to four males peeker 1983). Subsequently, groups move into sfidlow, 
w d y  locatiom and show preference for recently flooded in lakes, ponds, tributary str 
swamps and marshes. Preferrd substrates for egg deposition include subrnergecl plants, tree roots, dead 
leaves and Boating plan& and logs (U'ang 1986). Carp spawn in depths of 8-1 83 cm (E;;eker 19831, 

Spawning occurs at all hours, but peaks in the !ate evening or morning. Carp are broadcast spawners; 
a female scaKers her eggs over vegetation while males come dongside and emit milt (Swee and McGrim- 
mon 18%). As mating activity intensifies, carp kequently break tfie water sudace with their dorsaf fins 
and sptzir violently. T-pically, a female deposis clusters of 500-60Ct eggs over an arm of 2 m in 
diameter (Jester 1974) but may deposit eggs singly Witng 1986). 

Depending on her size, a female lays about 50,QQQ to 620,00Q eggs. (Mansueti and Hardy 1967). The 
dernersd, p d e  y e l f o ~  eggs (usudly 1.5-2.1 mn in diameter) are adhesive md affix onto plants or bottom 
debris in the spawning area OVang 19861. At 20°f:, hatch+ut in eflree to ftve days, at ienh*s of 
4.28-9.70 mn TL (Swee and 3fcCrirnmon X9661. 111 four to five days, carp fry absorb their yolk saz 
itnd begin feding on z o o p l m n n ,  

By the end of theis first week, most fry ~not~t :   in:^ becis of emerged or sirbmerged vegetation {Moyle 
1976). These juvenila remaizn ia8. this pnirzztd ctaver uwtil they reach about 25 mm i a ~  t e n ~ h ,  approxi- 
mately 18 days aEter hatching. At this larger size, the young schncrl and moye intcs slightly deeper waters 
among vegetation for the remainder of mhe sunmer. %%en young carp teach 70- 102 mm, the?; Iea;tve the 
shailowx;, woody habitat md mobe intt, E X P O ~ C  open v;arers, 

IL1overnents, Carp range extensively, In tagging smdieh in Missouri, carp were cciifected a far as 1,088 
krrr from theis initid iJzpture sire (Sigler 13581. 7 % ~  Nebraska Gmp: 2nd Parks C O ~ I S S I O ~  reported 



a ii?Jg? which cover& 1,529 km on Phe Missouri. hfississippi and White rivers iBecker 19831, Spawning 
migraricltzs kajm reservoirs imc~ scream3 md rivers are quite: c4,mrpn. 

Frwd Rahih, Carp are amjvfirouf and consume a varietj of plant a d  cmunirnd t i s su~ \ ,  They fclrage on 
tfte bottom, sucking up mouthfitis of ooze md detritus. C q  glean invertebrate prey Errtna the substrate 
and r e j ~ t  the sift and smd, and indve~en t ly  f& on aquatic piruats. Trails of churn4  up substrate md 
turbid water are le f t  k &heir wake, O&er prep s ~ l u r c a  have been o b s e n . ~  in Arkona impoundments 
md In the lower Goforado River; the Asiaric dam Cijrbicula has become a major prey item during 
particular t i m e  of b e  year fMincktey 1973i However, studies on &is psedatctr prey refatiomhip report 
&at carp may acaalfy benefit mctre from the det r id  materid consum& t h a ~  the c l m s  &emcitlvm 
{Prokopttvich 1969). 

&;?er common items in a e i r  diet include larval and adult insets, fish, cmstac 
oligocha2te worm, &ee-living flat wctrm, ieechc~ and water mites, Plmt materials typicdly wn$urn& 
include many kinds of weed and tree seeds, wild rice, aquatic plmh md algite. Carp may even feed at 
the surhce on floating organisms or dgae (Scott rtnd Crossman 19731. fat.  inter, &ej  feed almost 
exclusively on animds such as crusQcws and dipterous f m a e  (Moen 19,531. 

Age and Grow%h, Carp growtf-l varies cctnsiderably. depending on s u m e r  water temperabres. lengh 
of growing smon,  qudslity of water and food availability. Young-uf-year in Wisconsin amin& IenMs 
betwwn 70 to 107 mm and averagd 93 mm by the end of the first growing seaon  (Becker 49831. In 
the second year, c q  may double in lea& and then continue to add 10-12 cm in the following years. 
However. grov;th tznds to slow afrer the fourri: or fifth year (Mayre 1976). S%dia mabre in the sicond 
year and femala in the third year miller  1952). In the Mississippi River, the average fen@ w z  195 
mm in theit first year, 375 m in tfieir second, 486 nun in their third, 561 rn in their fourth, and 655 
m in heir  fi& (Christenson and Smitfi 1965). Longevity usudfy ranges from nine to fifteen years, 
A maximum age of 47 yexs  has beem recorded (r-3rown 1957). The Izgest carp ever caug"n was from 
South Africa and weighed 39.9 kg; the record carp for N o h  America is 26.3 kg from Iowa Becirer 
1983). M o d i t y  by predation is probably minimal for adults, but young carp may fall prey to a vr~riety 
of predatoq fishes and birds (Scoff and Crossmm 1373). 

m.23 Biack Crappie ( P o m a ~  aigromacd~$us) 
DeswiptIon. Black crappie are one of the most common centrachids in Arizona impoundments, and 
t p i c d l y  rank second or &ird in wxmviater fisheries [Minckley 1973). They differ from the closely 
relatd white crappies in their preference for clear, cctol waters (Goodson t9tih). Black crappie 
conm~only schmf and z e  far more peiagic &roughour much o f  the ye% than other cenrrarchids. AdulB 
commorify average 178-253 mm, and show dark green coloration on the hack and upper head, lighter 
sides, and uneven, distlncr dark blotches {Be~ker 1983) 

DistrEbutirtn, Bfack crappie weri: sriginaiiy resrrictd to fresh -etaters {md rarely brackisll waters) of 
astern md centrd So& America, They were native along rhs Atfantic slope f'rorn V~rginia to Fiixirla, 
along the Gulf C o s t  to centrd Texas, saurfia t Xorth DaSrk~t;a md eastera Monrma, and east to &e 
Appdazhim; (Lee ez ai'. 1980). They have been ~ i d e l y  intmduzd &roug'nt~~at the Unibcd Stat& [Scott 
and Crossman 1373). 

I'l'abitat, Black crappie z e  zonsiderd seiititi4 tr> slightly alkaline, eutrophic conditions. 'The? tolerate 
waters with s d i n i r i ~  ,sq high as 2 ppt xld their tr-mtt-81 alkaiiaitj baeshold ss 9M ppm, M a i m t ~ m  



cxbtnate devels ase 250 ppm QGmdsan 1StS68, Habita~c as w m  a5 28,3"C are utilizd hut cr-x~ler 
temperat.ur& nmr 23°C ;Ire preferrd, %%en winter temperztures approach freezing, crappie cm 
wi%smd low d i s s ~ l t r d  oxxym ieuds dcdwn w 6,4 ppm {Mocsre 1942,. 

Comoafy, &is s p c i a  occupia clear, quiet waters of large ponds, small lakes :sand bays. M e r  c o m o n  
habitar inciude shdiow waters of Iarge lakes and %ow f i o ~  arm of frirger rivers (Si:c?tt and Crossman 
19731. In Arizona, crappim arc: rarely ahuradant in s t r e a s  or rivers Beckes 453833, Black crappie are 
nearly always associatd with copious gr~iv*-tfis of aquatic  eyet tat ion and sandy ti: murky boflorn subszratcq 
ISCOE and Crossmm 1973b. Clear tto sjightly turbid waters are suit;lhft: for this spec is^ Juveniia are 
often found swarming in quiet shallow waters with garchy vegetation, Adult crappie frequently rest 
suspend& and morionlas in the water coa3lumn (Meat 19681. 

Spawning, In Arizclna, the spawning seson  for black crappie extends over spring and summer (Minck- 
fey 1973). B r d l n g  activity initiate5 wwfien temperzars  rise to 14,5"G, Qt imum temperatures for 
spawning range fiom 17,8-20°C. With &the stimulus of warmer waters, hreding males develop a darker, 
more fridacent ~hjior on their hmd and breast; females are somewhat lighter, 

TIvpical of centrarchids, black crappies nest in zolonies. Mdes excavate nests in sand, gravd or muddy 
b o ~ o m  md near vegetation, commonly a a r a ,  Most spawning occurs at the base of vegetation, indicat- 
ing that plmt materid may be a limiting factor for reproduction. Nests are tqpically built in sfidrow 
waters from 2 5 - W  cm deep but may be in waters down to 2 m or more. Males build n s r s  by sweeping 
out an area 26-23 cm in dimeter: they space nests 1.5-1.8 m away from each other. Females may 
spawn w i ~  several diEerent males in more than one nest (f3ecker 1983). 

Merriner (1 97 1) t'ound fecundity rang4  from 3,060- 188,000 eggs in 3-8-yw-old females, and average 
productioa was about 132,000 eggs per kg of fish. Fertilized eggs are whitish, demersal and adhesive. 
and average 0.93 nun in dimeter {Scott md Crossman 1973). Incubation time is three to five days and 
newly-hatch& l m a e  may m a u r e  from 3.6-4.1 mm TL (Wang 1985). Transparent young are @ a d d  
by the mde for a few days: fry subsequentty Imve the nest (ScoE and Crossn~an 1973). Post-lmfae 
venture to the sudace in small schools and eventually disperse into shallow weedy areas (Wmg 19863. 

3%avements. Movements of black crrtppie include migratiom. They have been o b s z w d  migrating 
severd kilometers in large bodia of R8riter (Schneherger 1972). In &e X~1ississippi River, black crappie 
frequently move during the winter freezes, md peak. movemenls occur when ice has its gratcqt cover 
(Grenbanic 1956). Black crappim are also gregarious mcf travel in szhoois of 20-25 fish. They spend 
their days around large submerged ob-iects and in shad& a r e a  in waters 1-3 m deep. In the evenings 
and early mornings, they move off'shore to forage in open water (Grlisds~n 69%). 

Frmd Haibifs, Black crappie a-e cmivclrcrus and their feeding habits zhange with size me% age. Young- 
of-ye" feed primasily on zoapl&ton such 3 calarroid md cyciupoid mpzpdds. As they reach 15-30 
m irn Izngh* ghej begin foraging ora fish fry'. The main diet for jeavenilitz: longer ahara. 50 m is free- 
swimming dipterous l m a e  (Q~aidhorus and Pmcioiiiusb. Young crappie f e d  diurndiy and pr~!hably 
ra~&e forays into the h>yolimniua ro feed, A s  they grow to lengths of la -248 mm, black crappie 
prctgressiveij change heir  foraging to a-tc~th small invertebrata md fish. 

Beyond s i z a  of 2% ml, crappie inzresinglj prcj on a variety QH' smd1 fishes. Ckiraapgd to (sther 
cencrarchids, this switch tc-. a more pii;:iverous diet occurs much later: black crappie allay be as old 



three years. However, inverli;krats still mlike up a suhs~ntjal  pm of &c diet of even large csapple 
(Geroifwn Z!Iaj, Black crappie haye nura2i;Pous f-irnr, iong gill rakers h a t  zffectia/ely glean plmktclnac 
cmseacmns and In$i=ct l m a e .  SwsrnAaily, fish are impomsat in the diet rtf t h i s  s p w i ~ q  iin the s u m e r  
naon&s, panicufzly July md Aupst.  Claduierms accournt ftor the rnzjoriry ctf food volume In Nrtvember 
and Decalrz31her~ 

Fciraging in schools is comc$n  md most aztiv8ty ~~~~~s 38 dawn mend dusk. Fedang virtuailj cmsec 
during daydight hours bG&iiders and Shoe~l~aker 1953 1 

Age grad Grow3fi. Black crappie zre a reiativelq short-livd tlsh. Imdividuals up tcr nine jears <sf age 
have been repctndct, but biack crdplpfsis u u s d I ~  d c ~  nhlt 1Ii.i: be~ctnd five y e a s  iWvcfov7ski and Whimel 
19791. In fl&tirfi~ntia, Steve= (1958) did nor find my black crappie beyc3nti eight years rtid. In 
DM&fnoma, 98 percent of the FfIack crappie population %as uunder five years old ifidiff er a!, 1954,a, fn 
Arizona, they rarely li, c: beyond four y z a s  Wdmecke, pers. comrn.,a, 

Black crappie grow Inosl rapidl? in rhc Grsr year of life md amiad i~:r*ments ciecreae in each 
sriczessive year, In Colorado, Willis es ai, (153833 reporled average iengths <st' 81 mm in their first j a r ,  

1.19 mm in-&eir second, 188 mm in their &id, 222 rm in their fourth, 2-46 mm in &eir Gfth ,  azzd 286 
mm in their six&. 

Pi fen-d-weight relationship was determined for &is population as 

log W = -4.682 -i- 2.930 log TL (weight in g, TE in m) 

BotZt sexgq have similar g r o h  rat=: black crappie mature at two to three y e a s  of age, at f e n a s  of 37.8 
cm to 20.3 cm v m d e q u y e  and Garlander 1971; Sigler 1953). 

Extensive m o d i t i s  have been ohsewed in individuds approaching two years of age md older. In 
Wiscomin, m u d  m o d i t y  r a w  for black crappie are report& a 64 percent in 2-3-year-olds and 91 
percent in 3-4-yeas+lds. In Gdifomia, substantial diz-uffs occurrd in &fit: spring during and foilowing 
spawning (Goodson 1355). W x n a k e  (pers. conm.) states that high mofiality of black crappie ofren 
occurs during their spawning sertson in Arizona reservoirs, including Bartlert and Hossmhoe reservoirs, 
Roosevelt Rservoir  and Sm Carlos Reservoir. AIttluugh the cause of death was not determind. 
r n o g d i t i ~ ~  were probably refatd to the high physiological investrt~ent during spawning. 

Ellison (1984) has cctrrelatd high death rat%\ during the grczwing season with water temperature and fish 
size. Mmy black crappie over 20Q nrm died during the month uf July and A u p s r  when temperarurB 
were 26--28°C. Moflaiities of 74 percent, 89 percent ,md lW percent occurred iin size cIasses of 200-2W 
mm, 210-2!"3 and 220-229 m ~ ,  rebpe;tiveiy, 

=,2,4 G r e n  SunEsk (&porn& cyanellus) 
Dacription, Green suntjsh are wefl-adapted to near sshorir. vegetation, Tl?e eaaiarged mmouth enlabla &ern 
to f e d  rrn relatively Ixge prey. The l'usiform bod3 nldkss the= adept at pursuing prey in vegeratlrjn 
beds, Green sunfish are d s o  aggrssive md e~3ibi"tslrong serritcsrid hzhavior md honling tendenei&s 
within vegetatd hahiat {Werner and Hail 1977 8. Green suntlrsh are brown to olivs ia coior 02 the dorsal 
region with mmy emeraid reflections, and their rlgercu:ar gap has a black center Total len@s k)yicdjy 
range ktsm 102--127 mn QBecker 1983 i 



Distribution, Green sunfish are native ti) 1111458 of the Xldississigpi drailiage sqsaern, irncluding the Great 
Lakes (Mayle 19761, The rntrctductron of greern sunfish ecs ,Arizona was finr noted in 1926 (?*;filler md 
Lowe 1967). %age populatic~ns are present in tine Sm Carlos River; t r i bu tx l a  to the mainstram of tfme 
Sa1t River in Salt River Canyon; Burro Creek, mmy smdiller s t rams ctf the Bill W i l l i m  River basin: 
and afmost afI the raemoirs in Arkuna. SmJ l  numbers $so occur ii-g margin& trout waters above 2,2W 
m in elevation, and a. few green sunfish hate been found in uout lakes dong the Mngollon Rim 
(Sfinckjey 1373). 

Ihb'ctat, Gr*n sunf5sh are a pionwr speci~s ,id are well-ad~ptd for n o ~ i n g  Intel a r e a  md sumiving 
where other specim c m o t .  They c m  slirt'ive high temperat-ura of over 36 'C, lo8 oxygen Ievels (jess 
ttzm 3 ppm) 2nd high dtlkalinitrcs i ~ p  to 2,W2 mg~f  i (McGurrAer 89721, Green sunfish alsid wi&smtd 
high mrbibity beaer &an any other suntjsh except orange-spottd tdsunEsfr [CxtrImder 1977). 

Preferrd temperatures of g r e n  sunfish are warm waters ranging from 26.2-28.2"C {Beiringer er d, 
f 9-75), They m m o n i y  iAabit ponds, lakes, small brooks and rivers of low gradient preferring shdtow 
water with aisu~ldmtnl t7egetdttfion (Mc~yle 1376, Minckley f9735. They are also abundant in c i e z  ti? turbid 
waters, In Arkcrna, green sunesh tend to become mast abundmt in rrtck9; arcas ot either I aka  or s t rams 
where other sunfish species are abserrt or uncommon (Minckley 19-73)" 

Green sunfish are often the sole inf;labitmr of streams disrupt& by mm and have been r ~ p a n s i b l e  for 
the loss of many native fishes &rough prdciation, Mciyle md Nichols (1973) reported such condirictns in 
the Sierra Nevada f o o ~ i l l s  of California, Sunfish were most abundmt in smdi intermigent streas 
especially in turbid pools with muddy-botlom and large mounrs of vegetation. 

Spawing. Green sunfish usually b r e d  when water temperabra range from 15-28°C: peak spawning 
activity occurs at temperatures of 20-28°C (Scon and Grossman 1973). Spawning activity generdly 
occurs in late May or early June mb a~nrinues &rough June to early Aupst  munter 1953). .Multiple 
spawning cycles commody occur eveq  eight to nine days during the season i S c o ~  and Crossmm 1973). 
First indications of spawning are m d s  congregating and moving into shA3ow waters. Breding m a l s  
exhibit prominent, yellowish-white iines dong the margins oftheir dorsal, caudai and anal fins, and dark 
vertical bars dong their s i d ~ ?  Ofunter 1963). 

A few days after arriving on spawning grounds, males begin to zonstruct nests. Spavyning tqpicalfy 
occurs in water jess &an 40 cm deep; on substrates of smd, gravel or bedrock; and in aeis rmeiving 
maximum sumhine {Becker 1983). Green sunfish may nest singly but oeen form colcmies, with n%%,sts 

separated by 30-50 cm (Mincuey 19-73]. A male builds a nest by vertically rising above the substrate 
and &rusting sand and gr;tvel outwxd with its tail, Larger pebbiw are renzo~ed uirh I& mouth, Nests 
vary in size from 15-38 crn in dimerer iCxiander 3977). 

Initidirly, Lgge numbers of green sunfish gather around the nests 3f &e ~ p d ~  ners. Sx imu ixd  by the 
breeding acrivity, members sr this group begin bu~lding &eir  OW;^ nzsh nearby: cnnsequently, cslom~ies 
are formed and these groups exhibit sjin:firr?nizcd spawning CB73esirer 1983, Hunter 5963). Each male 
aggressir7eiy defends his nest against other trespassing males md- to :s Iesscr exrent, against fernals 
r t.;loylt: 1976 1. 

During cituaqi-iip, male green sn~.;fisb rush toward rhe female and &en retreat to the nest uhiie maJring 
gruwting sounds {Gerald 19713. The male md ferxsale circle iw h e  nest side by sldc, md Bhzn reie&\e milt 



mri eggs. After spawning, rhe mde  drives off the f8m;sle and ategin,, guarding the nest (Hunter 1963)- 
Bob s z x a  ma.; spawn with rrasrre than one iszdif3idual. Each spauning atstnally tlikes place over a geriid 
of onst to ma days (Scott a d  Csossmm 19731. 

Fe~undity k gr*n sunfish may rmge from 2,W-10,W eggs (Wang 1986). Eggs adhere to the nest 
substrare, a d  art: demersd md yellow, Eggs mtay v q  in s h e  from 0,8-1.44 mrn in diameter (Kay2 
md I-taier 1942, hf""+i;)er 1970). Wmg (19861 reprtnd a 3-4-cfanr incubation period at 19-23"C, 
Emerging lamas are 3.5-3.7 m in leng*, with fry becoming free s w i m i n g  a: 6 mrrn (Taabert i973  
Mdw stop guarding the 4oung as they become free swimming (Scoa Crossmm 1373). Posr-lar~ae 
rise from &fie nest and move into shadlow water near or amofig vegetatattn (Wang 1986). 

Muvmefits, Green sunt:sh are sctrnewhat stationasy, In tagging studia, 95.6 percent of the fish were 
recapmrad ~ i & i n  16 kn of releae sites (Funk 1957). Green sunfish also show strong homing renden- 
c i a ;  wbcn displacdtd, they return to home arm rntsre quicuy than biuegili, pumpkinceds Mudrna 1465) 
and Ia-rgemctuth bass m%ler and Wishy 1958). Ha le r  and Wisby (19585 &so observd thar green sunfish 
re&m in the spring to the same area occupied &e previous s u m e r .  Green sunfish are most active and 
feed at dawn md dusk (Ellis 1374). 

Fwd IIaitrits. Adult g r e n  sunfish aze rlmivorous and oppornnistii: prdators. They have a Ixger 
mouth than most other sunfish of the s m e  size, and they prey on the larger, more active invertettrars 
witfiin their territoris. Young green sunfish (Iess thm 880 nun SL) forage on zooplankton, cmstac 
and insect larvae, especidiy mayfly lanrae. As they i n c r e ~ e  in size, they depend more on crayfish, 
terrestri J insects and fish, but may also feed on zooplankxon (Moyle 1976, Siewerr 1973). 

Seaanal vxiations in diet include a heavy use of mosquitofish and Iargemctutfi bass eggs and fry &ri>ugi.~- 
out the spring. During the winter, they concentrate more on invertebrates (Carlander 1977). (;reen sun- 
fish Erequently hunt in a "sit-and-wait" fahion witlnin dense vegetation PVerner and Hall 1977). 

Age and Grow%h. C o r n p a d  tto orher sunfishes: green sunfish grow slowly and seldom reach sizes 
greater than 150 m SL (Moyle 19761, In Ohio. young*$-year were 20 to 64 mm long by October 
( S c o ~  and Grossman 19731, In Mimsota ,  green sunfish averaged 43 mm Tt in their first year. 73  nun 
in their second, 99 m in he i r  third, 127 m in hei r  t 'oufi,  150 mm in their f i ~ ,  168 m in their 
sixth, and 183 m;m. in their seventh (Bubbs and Cooper I935). Green sunfish have beera fcund tci reach 
lenglfis of over 300 mm Sf, and achieve weighs of nearly 1 kg; bur large, smnted populations c o m s n i y  
occur where 4-5-ym-uId fish are onfy 100 to 120 znm SL (Moyle 197rjj. in Arizona. green sunfish 
rarely grow beyond 150 m TL md a weight of more &an a few grams i3finckley 19731. 

In Cmada, fife expecmcy in the wa$d seven to nine years @cog md Crossmara 19731. h f d s  tend 
to i ~ v e  longer m d  grow faster &asa fecsmala (Be<ker 1983): greesa rlanfish mat-ura by their third year 
(Hubbs and Cooper 1935). 

E3 -2,s Smaf tmouth Bass (A%ficropsmm dolamieut] 
Dscriytion, Smallmou& bass xi: primrtril.;. cooI water, srrzanl fish. Adult sgt~allrnouth b a s  ;ire Bss 
piscivorous than largemouh bass and instead rely rn~~rfie on inscct food ~McGi~ulis  198.1). Smallnaoul;? 
haqs ;ire, however, suited trr slightly aikaline waters similar to the Bargexnourh b a s .  As the comcrn 
n m e  indicates, they have a small mouth in which the maxiilarj does not extend beyond the center of the 
eye: in k g e s  fish, the rr?,axasilT,ara dozs r e a ~ h  beyond posrzrit~r inf rhe eye iWyd~ski, md QTkhrmey 



1979). ten,@s commonly range from 233-349 m TE, Smdlmou& bass may be olive "SIB g r a n  or  brosn 
to yellnu;-brown on the back and h a d ,  and they lack ah? dark hork:>naZ band typical of o h e r  bas%. 

Distributisn. &igin&ly, smalimotr& b a s  rmgzd from the G r a t  Lakes mJ St. Lawrence River drainage 
in Cmada, south to f i ~ > r g i a ,  west tu Ouahornd and north into k f inna~ta .  Introducd and self-sustzining 
populations occur across the ~ ~ n t i ~ e n t ; f J  Unit& Starm and Gmada, and irn Hawaii, Asia anif Africa. 
Smallmou& bass were inuctducd ro Europe md South America, bur their present s&ms here  is 
u h c ~ w n .  

Smallmnu& b a s  were probably intrt:duc& t Ariu3na waters in ?&e exiy  1940s. More rwendy, their 
distributh~n h a  rang& Er~trn maislsrream waters of the lower Crtloradrs River and the Verde River sysrem, 
into the Sdt  River ba ia  below 2,2W m in ei;.,vation. This spec i s  1s apparently r z e  irm ehe larger 
resemoirs and the lower Colorado River. Popuiations are abu~dant in the Verdi: River system hut the 
fish are smdi in size and susceptible to paraitism. However, in t"t 197Qs, bass stock& in the Gpper 
Salt River system experiencd a pctpulation explosion, Wi& few competitors, the smallrnoulfi bass g o r g d  
tbernsefvm on a rich supply of mimilws md suckers; subsequently, rdracirag or etirniriating poptllarions 
of native fish in some streams (Minckley 13731. 

Nabitat. Smaflmorr& bass characterisricdly prefer cooi. clear: waters of s t rems,  large lakes. and rivers. 
Suitable summer temperatures rmge from 21 "C to 27°C hut fish become ie&argic and sedentargi below 
10°C @mig 19Cjd). Sm&lmou& bass are fairly intolermt of low oxygen levels, and lethal concentrations 
were determind as 0.96 ppm and 0.87 pprn at Deer River and Beebe Lake. New York, rspectively, at 
a temperature of 21°C (f3urdick er al. 1953). Suited to slightly aikdine, eutrophic fakes, rhey are 
succasful in waters with less than 900 ppm total dkdini ty,  250 ppm cubonate alkrtlinity and 2Q8 ppm 
K + Ka (h{cCarra;?er 197 1). 

Srnalimouth bass favor sfrezn habitat;.; with a moderate current and rocky substrates, Tjyicaliy, 
smrtltmoub bass five in pooIs and runs of rivers and s t r e m .  In a Eeid s a d p  of smallmouth bass in 

. Rankin (1986) ibund that coarse substrate, dep& and slow cunent were of basic impornee .  
Smdiilmouth bass select& currents below 15 cm/s, but velocitia under 5 crnis %?ere avoid& unless in the 
fee of roch .  Typicafly, they were found close ru the bortnm substrate ( w i ~ i n  15 cmj but avoided 
sfidlow areas of streams (area  under 45 cm). Favored substrates of smallmilu& bass include hufder,  
mbble and cobble, which is Iikewise home to their prey, crayfish and o&er fxge  inrerlehrates ideMarch 
1976). 

takes that b a t  support smallmou& bass are over 100 acres of i l e a  water, have rherrnd stratification 
more tfaruz 9 m deep, md mntain scanty vegetation and large sheds of rook muad gravel. Smdlmouth hass 
are ustaAly found in water less thm 12 m deep but oceasionaiiy occur at greater depth& iwebstcr 1954). 
Often, the>- are found over rocky bars and idges  in Nater 1.5-6 m deep iCithle 19?5), 

Spawning. Smdlmou& bass spawn in I & s ,  sfre- 311d r iker~.  A5 tdmperatures rise above 15.6"67, 
malts nnlve into shallow water in I,&es or into quiet areas of s ~ r e m q .  VsudIy, they select nest area% 
near shore and rttver, and ' i j ~ i z d  sires are by rrxadercut h m k ,  suhmergd logs trr in deeper water. 
Frequently, n e s s  are built &t dep&s of 2.5-3.7 m, aiaougtm $zests have been found as deep ;as 6 nt ( M r u  
1964), Ktf,crs are usudly built 0.3-2.4 m ti.c!m $he shore F u r ~ e r  and %fltac@rimon 19701, hfdafes choose 
a substsate of smd, gravel or mkble; when unavailakle, they will rase wood! debris md broken c l m  
,shells, 



Males map prepare several nests bei'nre spawning, ~ i e h  vigorous stveeping moeioa~ (of the tail. N&~LT are 
circula, saucer-sbhpd depressie,ns $5 %O cm deep) usually measuring 61 cm In dtameter bur may range 
from 30.5-1 22 cm aygieger 295S"i S S i  ltd piplant marerid sare swept awa) during wnstrucritsn, but large 
s t o n e ?  stems and roots are Icft iin efte nest. %mai4mau& b s s  ma) also build nests in c o l o n i ~  

Spawning may ttccur soon after nest comfruction but may be detayd d q ~ e d i n g  on temperature md 
femaie wailahifiQ- Ckary (1956) rioted that spawning v;ater t6mperatures were usuAIy 16.7-17.8'C. 
ActuA spawning occurs during daylight hours. Prior to spawning, the fe~naJe develops a mo~L& 
appwmce;  her background color Iightens mnd dark bliitches develop. Once a pair bond has formdsb,  b e  
m J e  gently nudges and b i t a  the l'emde, and &en the pair settle down side by side aver the nest, uslsdly 
facing the s m e  direction. ' h e  femde turm on her side. dischxgm $eggs next to tfie vent of the m J e ,  
md he sirnuftanmusfy emits mift (Cohfe 1975), Fertifizd eggs atuch to polish& s t o n s  in the ncyt 
mathbs and Bailey 1983). Afier spawning, the m d e  discontinues cleaning r i f  the n a t  (Pflieger 19559. 

Afier spawning, females lose their color md leave the nesn. 3fdes remain and acriveiy m a d  offspring 
until the fry disperse up t i a  28 days later {HuEtbs and Bailey 1935;). Pflieger (19%) observd m a l s  
spawning twice in Phe same szkqon. The second nating period may occur after adverse wmhzr  
conditions such rts floods or low water temperature, or after initial nest failure (Mraz 1954), Brynifdson 
(19573 report& &at males deserted nests when water temperature droi>ped from 18.3"f: to 7.2"@, 

Fecundity ranges from 2,000-20.825 eggs, depending on age, size and weight of the fish (Emig I9CdCj). 
Average egg dimeter is 2.2 nun (Latta 1963). Initially, eggs are p d e  yellow, a a a i v e  and highly 
visible, As tfiey develop, eggs baome transparent and settle into the grave!. Densities of 2,000-10,000 
eggs per nest are c a m o n .  Incubation time is dependent on tenlperature: ten days at 54°F and two days 
at 77°F (Coble 1975). After hatching, tjyical f y  densitis are 1,000-5,000 per nest (Pflieger 196Ci). 

Newly hatch& fry are transparent md 51 zm long. Eight to eleven days after hatching, f ry  ~ b s o r b  their 
yolk and slowly rise above the nest, md  the male herds them into schools @om 1940). Fry begin 
f d i n g  on Dipterous fmae and Eurn black. About 19-28 days afrer hatching. scficxtls d i ~ s e  and fry 
rmge f u ~ e r  from their nest. W e n  smallmouth bass reach 84 m or more, rhey change into the g r e n  
color of adul& and permmentlp disperse to shallow waters near shore ifSubbs and Bailey 1938). 

Movements. Smallmouth b a s  are cssentiaiIy nonmigratoq and maintain restricted home rmges. They 
rarely venture even moderate distances in lakes or s i r a s .  Capmre md release srudia found &at 97 
percent of tagged fish remained within a 40 km area ( F u d  1957). SndlmoutIr_ bass a p p m  to occupy 
home territnria in rivers, m d  in streams, they may occupy a single pool brc3ughouc a-n entire s m o n  
( P a a g m i m  utd Cobie 1975). In fxge f&s7 smallnaou& bass are oftcrt in sever& discrete popufatiom 
Forney 19611, 

Durirtg the wiatsr, smal:mouth b a s  descend into deeper ararer and seek dark piaces devoid ~ t f  current, 
such as hrzles, subm~irae caves, firallow lologs and crevices between r o c k  i%l.lun&er 1970) This movernewt 
begins when warer temperatures r a c h  3.5-10°C. fn spring, when temperatures rise, smdlmouth bass 
rerurn to shdiow water md raume feeding. Cndzr wxmlr  conditions, smalirnou& b a s  often swim at 
the surface during the daytime: but at night, &ey fesf ex1 the buttorn, 

Fnod XZabits, Smdlmou& bass prc~grssively feed on Barges food items as they grow, Young 
sma9lmuu~ b a s  forage on zoopla~r&ctc~n such as copepods, Cl&ocerhz w d  esbmmoshracans. When &as 



E-SO E e o t o ~ v  OF N~nrxr ,  BALD EAGLES 1% XIULONA 

grow to about 38 m, they f e d  incrmingly on inse:~ such a< midges mJ raaayfiis. Fish md craj6sh 
become impoflmt as smadlmovlft bass reach "6 mm in izn,$h. Older h a s  fwd grnmaily on fish, zrayffsh 
=and insects. Important fish pre] includa members of  the mimov, i'mii5 md other centrarchids @~;itksr 
19831. 

Srnalimvutia bass begin dcti.ie feding in early spring %hen water iemperaturss reach about 18 "C dBcmtn9~ 
1938). Studies in hfarne showed &a: adults feed maid) on larval and adult Insects &rough the w z m e r  
monlks, ~cpeciaj;ly June a d  September. In late fuiy,  young yeiirlvr perch, sunfish, chubs, shiners md 
suckers dtaminate their diet; and in Auk~st ,  smailmouth b a s  zomume three times more fish than 
Fe-eding apparently ceases in the falilt when a ~ o i  temperatures rs txd tf i~ir  metabolism jlmgltjis 19368. 

Age ax~d Gra~%fi.  Smallmaar& b a s  exhibit a iiiidr: rmge of growth rates  rougho out No& America 
G r o ~  is influencd greatly by tempesarurs md food supply. Mala  and femdes grow at similar raws; 
usudfy, they both marure in four to six years Rurner md MacCrirmon 19701, The maimurn age 
attain& by smaffmctutts is prvhably about 18 years Forncy 3972). 

Cctbie i 1974) c&cult).t& graft* data for several populations acrctss X n h  America: average total Ienglfls 
for smdlmouth b a s  were 94 mnr in their first year, 170 ntm in &sir second, 234 mm in their third, 279 
mm in their foul"tft, 326 nun in hei r  fja, 358 mm in their sixth. 381 mm in their seven&, 404 n m  in 
their eighth, m d  423 nun in their ninth ?ear. In the Ozarh, Missouri, the following len,&-weight 
relationship was determined for smdlmnuth hars in the middle section of strems: 

fog W = -5.0530 + 3.0765 TL Ctowrj: 1953) 

Mvriality in smdimouffi bass can be quite substa~tntial during the spawning season md in w m e r  gro~- th  
periods. Robbins and M a c e r i m o n  (1977) r e p o n d  an average morraliry of f O  percent for breeding 
smdimouth bass in Lake Sirncoc, Canada. Glady (1977) found naaraj; mortality to be high in the 
summer sea5on when growh was ismost rapid. In two hftlichigan Lakes, 23.8 percent naturaf moriality was 
observrd in June. CIady also esrirnatd that about SO percent of mnud  nacural mortaiity occurs in 3-4- 
y w - c ~ l d  b a s  (smaIimoutfi rtnd Sagemouth) between June m d  Auys t .  

Smallmouth bass may also sustain substat id mortality from angling. In Lake Oneida, New York, 
mgaing m o d i f y  was f 8 percent in 7955, 21 percent in 1956, md 5 percent in 1957. Marinac-Sanders 
and Coble 12981) found total m u d  m o d i t y  from allgling md natural mortdity e x c e d d  50 percent. 

=.2,5 Yellow Srlflhead QIe t s fum mdk) 
Dscfiption, Yeflow bullhead are krr;_ciedjy stream dwellers wi& a soiitary nature m d  t7c~racious feecfing 
hablrs, In generd, the bullhe& f m i i y  can live in w,ater with exfrern2Iy low oxygen cktnzentration: 
however, the yeliow bulihead is l e a t  talerant of 10% oxygen lekeis. They fetid primariipon fish and 
crayfish. Prefers& f:abita& are warm, permment strzhTs %ith h.;Icx, ueli veg2lsrd inshore arm 
b%fcGinmis 1984). T>yicalty, yellow h u % l h ~ ~ d  are veilow. nHivr or black C ~ D  &C dorsd region and lighter 
oat the ventral sidt,~, and mzaure 165--235 mm Sf, datao~le 19761 

Distrihutinn, 'fhe native range of ?ellow, kulli~sad extends & r o u g h ~ ~ i t  easfrrn 3 r d  central Lnitt;li States: 
from Vermont to Flsrida, w&?t ti) centrd T e x a  north tu South Dakota md e a t  lcj Be% YCI-k. Veilow 
bullhead have diiso been introdracd into various pan.\ of %kt: United Staass, In Cailf~filrnia, they are 



conf'and et, the Ct3lorado River tWydrs.*ski mnd Mihitnep 1939). Ye11ow bbullhedd dsn cscclar in A r h n a ,  
in the E a t  Verdil River, Verde River md Salt River iMiniHey 19733, 

Wahitat, Yeliow bullhmd cara endure severe environmend cc~ndiliom, This species ssumives oxygen 
Ievels as Ittw as OCt,-O0,1 ppm (Ctmper ;md Wahburn  19386, aha Arrzana, yetlow buftlnad are most 
abundant in c l w ,  ro~ky-Rr)&>mix"I~ intenndiate-sizd s t r e a s .  Srnafl popuiations persist in quiet, w e d y  
sections of r e ~ e m ~ i r s  (MincWcy 1973 1, They hquently intrahit water at depths of 0.6 to 1.5 m with 
substrates of sand, mud md gravel. 

Spawning, In Arizttna, yellow builfiead spawn in spring and e s i y  summer iMinckIey 1973). After pairs 
fisra, both male trnd femafe may cooperatively build nEsls. At water depths of 0.5 to 4.2 m, a pair builds 
either nest deprasions, or occupy cavities hetwsen rocks, Naes are usrrdly locard beana& undercut 
bItnk7, logs or trees (Mrryle 1975). Xes& are a h  found under boards, in a n s ,  tinder crockery and in 
entrances of d e s e g d  muskrat burrows ( A d a s  m d  Hankinson 1926,. 3n iakcc, nests are construct& in 
h a v y  bank  of weects. Egg production varies with fish size; Wydcl~ski and Whitney (1979) report& 
;in average fwundity rsf 2,334 eggs for femaies mmeauring 220-.218 nsm in fttn@. Eggs hatch in 5-ifr 
days depending on water temperature. Both pzents  g u z d  the I m a e  and juveniles until yorrng reach 
about 50 mrn (Mansueti and Hardy 1967). Young yellow builhmds school in compact grijups on the 
surface in q u i d  waters. The gurudim pxenr, remains approximately 0.3-0.6 m away frorrt fry and wiards 
off afl predators Marlm and Speafter 1956). In the aurumn, juvenila disperse and seek shelter under 
logs and stones ( A d m s  and Hankinson 1926). 

Movemenb. In mxirking smdis  in Michigan Lakes, yellow hullhead demonstrat& nu apparent homing 
a r  territorial tendencies FeEerotf 1952). 

Fwd &bits. Yellow bullhead are oppomnistic feeders, hut are appzentiy more selecrivt: and nocturnaf 
than other specia of bullheads marlan and Speaker 1956). Characteristic of ictaiurids, yellow bullheads 
are chemosensory feders  N e a t  1984) and cm detect prey up to 25 body len,ds away by smell aii~ne 
(Bardach 1967). 

As juveniles, yellow buiihead are food generaiists, hut they become s p e c i d k d  piscivores md crayfish 
feeders ns adults. Young yellow bullhead firage printxily on endornostracms and iniject I m a e .  3n their 
fourtfi year, they begin feeding more on fish, decapods and insect lmfae .  En generai, ;rdulLq may feed 
on a wide variety of living and dead material: insect Ixvae and a d u i ~  itrmphipt~ds, ciadocermi, 
crusracetrns (including crayfish), moIluscs, plant material, and live md dead fish iBesker 1983, Wydctski 
and Whitney 1979). 

Age and Grclwtk T~qpicAly, yellow builfiead do not exceed five jeaPs of age. The) grow Eater than 
the black bullhad (hf*aoqIe 19%). In Wisconsin, average iengrk wa 206 m in heir second year, 226 
nnm in their third, a d  272 m in their f~u-bZfi (Priegel 19&). R e  maximum repored ]en& is 4-65 mm 
(Mansueti arnd Hardy 1967). In Wisconsin, lengths of juvenile hlniihzaJs were 15 -20 m and 22-29 m 
in July, 32-50 m and 53-W m in Aumsr, and 35-63 mm in September @ai-uch 19'9), Yellow 
hutfhmds mature when rkaevrt: 2-3-yex+lds if-Ixlm md Speakils 1956) 

a .2 -7  Channel CatFisIn {Ietac'rsm punctafwj 
Bawiption, Ghannei catfish are strong swimmers w i h  s i r e a d i n 4  boodies md Jeepfy forked tails. The.; 
x e  well-adapt& for i~babiting main c h m e l s  of f z g e  s ~ r z m b  and rivers. 'ii?ies, DO6 feeding, hey prefer 



$0 lurk under ha&s or beneatfr root %%nglss. Channei carflsk are unable to reprctduci: un%c%s landcrcut 
roowads or other cave-lake erzvird~nmenrs are prbent: this Iimrtaiiorn h a  led ti: u~su;:asful 

intrctductiom in many rservctirs (Moyle 19761, Other distinguishing characdcrierics include point& lobe 
on the f t ) rkd tails md conspicuous black spatw scatxered iighhtly on the sides QISecker 1983'9. 

Distributir-lm:, C h m e i  catfish have been so v;idely transpianted &at uncenainty exits in definrnp heir  
drigind range (Lee er d. 3"380). Apparently, ihaxmel catfish are native dong the Admtii: war nom 
Virginia .to Florida, dong the Gulf Coast to centrd T e x a  north to Kortfi. Bakrtta a d  w a t e r n  Mtrntana 
mrf east to the Appalachia (Lee et i;I, 19843, Scott and Crossman 19731. The.* have been introdlac4 
into essentiaffy dl drainage system5 of the United Stares (MincBey I973 a 

-f%bibt, C h m e l  catfish are tolermt tc, a wide range of zunditions. "They &rite at water temperaxura 
averagjng 21 . l  "G but suwive extreme mnditiorts of 36-38°C depending on acslimatio~ temperamre 
(Allan and Strmn 1058, Scott a d  Crossrnan 1973). Chmnd catfish can wifistmd Inw dissoivd oxygen 
ievels; iethal tsxygen levels for this species were determind as 6.95, 1.03 md i .OS ppm at temperacucs 
nf 25°C- 30°C a d  35"C, respectively C?.foss a;nd Siote 1961) Sdinities of up to 130 ppt are ~o ie racd  
by chmel cartish inhabiting the waters aiong rhe Gulf of Mexico (Waxlg 1986). 

Preferrd habitat for these fish are streams and rivers wixh cool, clearir, weII-uxygenated water. However, 
channel catfish also prolikrate in sluggish stream, iakes and resew~irs .  In fluwing water they may be 
found over mud bozoms as in the inwet Colorado i,Wydoski and Whitr~ey 1979, Moyle 19761. t 'dike 
bullheads, they seldom associate with dense, aquatic vegetation. During the day, c h m e f  cafish are most 
often found in deeper holes, in the protection of rocks or logs. 

Young, yearlings and subadults remain in fairly shdlow water in streams (Wydoski and &?ritney 1979). 
Young-of-yw jive in rifles md hrbulent areas near sand bars, taking advantage of rocks that br& the 
current. Juvenile c h m e l  catfish prefer warmer waters than adults; and in Indiana, their optimum 
temperaare rmge was d e t e m i n d  as 330-32°C ( G a m o n  197311. 

Spawaing. ID Arizona, reproduction begins in h e  spring, typically from April thru~g'n early June 
(MlxlcMey 19731, Water temperahres of 23.9"C stimulate spawning activities, and optimum temperamres 
for peak bredtbing periods are 27°C. Depending on habitat, brifeding individuais may or ma? not migrate 
into rivers at spawning time (Scoff and Crossrnaxl 1973). C h m e i  catfish require cave-like sites for their 
nests, preferring to breed in old muskrat burrows, under 1dge.s with rock strata outcrdpgings in f i e  
c h m e i ,  or 'seneah roots of trees undercut by currsnr 113eckzr 19811. 

Prior to spawning, the male clears bfie nest site b> vigorous Paning of rlns and body. and then waits. f~3r 
a gravid female (Daijs 19591. Largest I?sh spaun Erst fijiioiled by snailer fish Painng may o x u r  
before the fern& is acmdly ripe a1113 she rnaj rerndirn raearby while the rnaIe cicdns the nest. Breeding 
mdes mmifwt &i;k lips and a bright blue or deep hi~ia-hid:k co10r OP, t k i r  back md s i b s  ((Minckirt 
19731, 'fhe region ah~ive a d  behind tiBz male's e t e  alsr, Baecorn~h swolien cBezker 1983). 

Lfde and females ppair up b t  ~H-r~acteristicaQ nipping on poterxtidl partners. If fish are going to pair, 
the bires of the male beconre progressively ;as severe until oniy gentle nudges xr:  give^ in ~ h r :  region 
of the vent, Pricir to spawning, h e  fcmaie "runs" over the nest in a .~liggiing morinn. T"ne pair  the^ 
head in opposite dirstions ao one antl&er. The male wraps his ta i l  arsund the fernale's head m d  covers 
her eyes with his casifal fia The female i 2  turrl uraps her tail xound the male's head; they then quiver 



and spawn in unason {Bmker 1983). Spawning periods may 1st from four to six hours, with eggs 
s e l a q d  ahout nine times acfa hour (Cdemnens asad fa& 1957). Eggs are iispctsitd m a Barge, flat 
gelatinous m a s  W a n g  1986j. f fernem and %need (14578 determind tdmt ferndes of weighn 0.45 to 
1.81 kg generdiq deposit& 8,800 r;ggs,'kg of body weight, Channel cattish may also b r d  more &an 
once per year (Cxlmder 19691. 

After spawning, the mde  drives the female away arad vigtsrtlusly defends the nest. The mdt: presses and 
packs &e eggs witfr his pelvic fans far one to twet Jays: Iaer in rht. incubatittn period, he moves the eggs 
with his mctutfa. Eggs are light yel%ow, ddmersd, adhsive, and avsrage 3.2 a m  in diameter Incubation 
periods range &om 5- 10 days rrt water temperaares bet~7een 2 1.1-29.4"C (Becker f 9831. 

At h;rt.ching, larvae arts a minimum c ~ f  6.4 m in lenm. Guadlrf by the adult mde,  f ry  m a s  on &e 
bcjtzom and fates m&e excursions to the surface In Cdifomia, small juveniies (20 to 60 nun T t j  were 
found at dl levels of tfie water wlunnn Wang 1886). Fry may travel in schc3ofs fbr several days or i'ur 
w e k ~  (Mansueti md Hardy 1967). After dispersal, juvcniics ked  singly in quiet shaIIow water over sand 
bars, around drift piIes* mil among rocks; some juveniles winter under boulders in fairly suik water 
jReckcr 1983). 

Mavenrent, Although channel catfish are largely sdentary animals, locd movemen& in lakes have been 
recorded as wefl as upstream and downstream movemen%. Extesive upstrem migration$ are c o m o n  
during the spawning season. Two upstrearn movemen& were noted in South D&oQ: in April through 
lune, and September to October Fl rod 1914). In a tagging study in Wisconsin, general d o w n s t r m  
migrations were observed during the late s u m e r  and autumn (Brynilbson er ad. 1961). Record 
movements include a catfish recaptured 78 km upstream from the release site in the lower Wismnsin 
River, and a 190-fun downstream movement in the Mississippi River @r:v.nildson er a]. 1961). Channel 
catfish lravel the fartfiesr before sunrise and sunset {Scott and Crossman 1973'3. Lastfy, they exhibit onfy 
a weak homing instinct ()Iubley 1963). 

Food fLbi&. Channel catfish are consider& omivorous, nitfiough the giant and detrinrs material 
i n g s t d  may be incidenraf to their feeding on invertebrata and fish (hloyle 1976). Channel c a ~ s h  are 
fairly indiscriminate in their diet and forage on a tride variety of org;mtnisms. Young fish Ias  than 20 cm 
FL tend to feed on boaurn d r o p o d s  and the farvae of aquatic insects; after they reach 100 mm, &eir 
diet usudly bewrnes more piscivorous fearlander 1969). Fish and crayfish bgome incrmingly 
important, d h o z g h  aquatic insects are still consum& when ahundmt (Mojie 1976). In food preference 
studies? Lewis er a5. (1965) found &at c h m e l  carfish seiectd crayfish over fattleticf minnows, ;ind 
fathead minnows over bluegifIs, green sunfish md goiden shiners, Fingerling z a p  and bullheads were 
poorly utilized md tadpoles were kitle?, but nut a t e n ,  Stomachs of channel catfish from Wisci~nsin 
contain& insects Iincluding Diptesa, Colmgtera, Efymenoprera, Trrchclptera, O r ~ o p t e r a ,  and Hemipteha), 
mfineticis, seeds, plma matzrials md detritas (Becksr 1983). 

Adtrfr catfish ty~izal f j  forage OE fae Rottom in a sandon1 mafiner, detecting f ~ ~ i d  b j  touch a d  smelt, The 
eyes of channel catfish are propcreionately larger &an those of other cat5rh species and may be adapt& 
for sighr f&ing (Davis 1959), This htpo&es~s is coni;istent xi& zichamel catfibh behavior of foraging 
rtn mimows in clear wafer aBaiiey md Harr is~n 1458). 

Channel cafish feed most acrively frnm suradnun lrrrtil about. midnight %hen water temperaarc% range 
between 111-34 14°C They rarc%j feed during the uinrer Crr the brzding szhirron 



Age and. Grcjwtfi. On average, cfimnel catilsb is the fastest gri.ruring capfish s p ~ i m ,  &&%)ugh 
considerabte variatictn occlrrs &on1 populaxhn to pprtpuldtion ihfoyle 19763. Grow& is rapid in a 8 4  
y w s :  in Ohio, yortng c a ~ s h  were 51-102 rnm iong hy Oztotter md 89- 690 mv b j  their first y w  (Sma 
and Crussmm 1973). Age-lzngtk rel3tiom from rhe Mississippi Kitper in Iowa %ere report& a follows: 
channel cattIsh averagd 77 mmm in their f'rrst year, 161 mm ira their st;cvnd, 231 rnrrr in their third, 299 
mm in their fourth, 361 mm in their fifth, 423 m in theis sixth. 488 mn ia~ their seventh. 536 m in 
their elghh, 610 m in the ninth, 658 mm ira t'Ie,'fr eleven&, artJ 709 mlm iax heir <weif& [Appleyet md 
Sml& 1951). 

The tremendnrzs vusriahility in grow& is temperaare dependent, md gro%~f% rare sigraiticmtly i n c r a s s  
in suu&ern waters (Scott md Grossman 1373). Average Icr?;,& in the r a ~ r f i  yeax is 356 rn in the St, 
Lawrence River, 363 mm in the Onawa River, 432 rn in L,&e Erie, md 676 nrm in the MIssissipgi 
River in lowa. The fen&&-weight relationships of these populations h a h e r  express= gro~.ffi 
differentiation. "ffiuse expressiom for &e Sf, Lawrence River, Lake Erie and &e kfississippi River were 
;as follows: 

log W = -4.910 -t 2.950- log TL, 
rrnd 

log Vv' = -6,759 -+ 3,645 log TL (weight in g; F t ,  TL in mm) 

The age of maturity is also variable in different waters. fn the Iowa region of the Mississippi River, 
channel catfish reach& sexud maturity between five and nine years old. Studis in the south showed &at 
channel catfish maturd in the s a n d  to third year (Bavis 1959). Few catfish live longer tfim eight 
y w s ,  &though large individuals from 15 to 40 yexs old rue occasionally found Finke 19@, Scott and 
Crossmm 1973). The largest fish rewrded was caught in the Santee-Cooper Reservoir in 1964 and 
weigh& 26.31 kg peeker 1883). 

E3.2.8 Flathead Catfish fP,'~Iodic& o l r ' s * ~ k )  
Descfiptian. Flathead catfish is one of the lager  species of i& family. Tfte world record sport fishing 
s h e  is 36 kg which is second only to the blue catfish, Flalherld catFIsh are fairly solitary, with marure 
individuda &king up pemanenr residence in deep pools of rnedium and Large-sizeci rivets (fLfcGinnis 
1384). As the n m e  implies, they have ;tn extremely targz, flat head, with smdl  eyes and mt'ruth, 

Distribution, Flathad caesh  are consider& native "r the large rivers of the hlississippi, hfissouri md  
Ohit7 basin?, as weit as the Ria Grmbe and rivers iax northeatern Mexico (Lee et al, 1980, MoyIe 19761. 
They have been spainglj: inecoducd otllside their origir~al range. In Arizona, tlritfisaci catfish were 
stock& in the Gila River system prior to 1950, md currently large ppuiations occur in the San G~KIOS 
R*en.oir, In the 19fQs, %he Arksna Game and Fish Department introdncai &em inre the Loner 
CuIorads River md key  have successgLriiy expand& their range west ixreo Calikrnia waters sSfdGinnis 
t984j- They are presently found &roughout rhe t'erde and Salt rivers and in the associatd rserviiirs, 

&kf>itat, Fla&ad catfish prefer riverine habitzts with summer telnperaara ranging f ~ o m  31 -5-335°C 
can $973)- They psimarilj r a i d 2  in highig oxygenat& water in major srseaans md Izge rivers, 

beciame Ias  ahundmt in small streams, and rare vifiudly absent iw intermigent streams, 



Youatg flatfimd catfish under 180 mm art; oftea k u n d  among rock in rim=, As they reach 100 to 
rn irm leng&, they disperse hroughoun: the r i ~ e r .  Individuds of tj00-8W mm irafilrbrt am with cover 
flogs, brush-pilc5 and rocks) at intemdiate dep&~ls, L a g e  adul& cover 8W m are sotimy; they live 
in d e p e r  pools near luge ciner, especidl? logs md felled &trees (Minckiey and D a c n n  1959). Rlieger 
(1975) nored that adults have favorite resting placc5 that they reiiahly visit every day unfess dispurb&. 

S p a ~ ? ~ i n g ,  In Arizona, E%a&ead catz2sh spasm %om sprirag to exly  surrsmer. Appropriate water tempera- 
tares for hreding are: 22.2-23,9"C Qf3ecker 1983). Fia&eads choose spawning sit& with a cave-like 
envirtrnment such a,q muskrat huncsws, undercut hanks, iitg jaim or rocks, Both sexe? pmicipate irP 
eoartmcting large nchtc, They remove subsfrate with heir  tails and mr>u&s u, build a sift-frw n s t  uitb 
a bare grmel rind rock bttsom, Cross (1961) d s c r i b d  a typical k1ab;clead nest as dug inatu 8 steep clay 
h d  wi& a 355-m diameter entrmce that widend u, 813 mm inside she nest chamber. 

Gournhip for tlaTXead catf~sh hegins when the male approach= rhe femde. He s w i m  dongside and over 
tfie fernaft: m d  gently mbs her belly. The anah eventudty rests ton the bottom and wraps his caudtif 
pdcncle  and fin z o u n d  the h a d  of the fern$$, This activity continues for afmnsr mct w e k s  until the 
femde dcposis her eggs and the mde  ferlitkes them. The ~LR;A spa%>ning lasts up to 4.5 hours 
(Foataine 194.t). t'niike many other fish species, mioration remains the s m e  during spawning. After 
spawning, fiathead mda p a d  and vigorousfy defend the eggs until they hatch. 

Egg production of rin OWdnoma population show& a range of 4,076-3 1,579 eggs for ferndes weighing 
1.05-1 1 .M kg (Sumerfe l t  and Turner 1971 ). Eggs average 3.7 mm in diameter. Incubation time for 
flathead catffsh eggs is six to seven days at temperature of 23.9-27.8"6, and nine days at 24-25.9"C 
(Giudice 1965, Snow 1959). Emerging l m a e  may measure about If millimeters. L m a e  school for 
severd days after hatching. After absorbing their yolk-sac, fry leave the nest and move mainly into 
shdfow, swift riffles and beneath stones or cover (Gross 1967). 

hiovement. Flathead catfish are generdly cl~sii?ecl as semi-mobile (MincMey and Deacoxr 19591, 
Tagging studies in Missouri reported 48.9 percent of tagged flatheads were recaptured less than 1.6 km 
away and 90.7 percen",ess than 40.2 km away from the point of tagging (Funk 1957), A strung homing 
tendency is &so appruent, In tetemetry studies, flathead catfish were displaced 1.3 to 2-7  h m d  
subsequently homed actively in the direction of their point c ~ f  caprure [par t  f974), 

Flathead catfish move to digerent habia& with i n c r e ~ i n g  size, possibi) as a r s u l t  of popuaatiosl pressure 
(Minckley and Deacon 195")- Uoung+r"yea move from their nesting site to swift r i m s  with rubble 
bottoms, When juvenile reach approximately 102 m TL, the? distribute eveniy in the s t r e m .  Srsnle 
remain in the shaflows: however, more move into pools and deeper riff'Ies, L a g e r  Aatfiad catx'isb 
usutlfly locate in or near deep fioies in &e stream S d  or nez- m&\sive logs and drift piles (Becker 1383). 

Fla&ead cattlsh move more at nighffime than during -the bay. Koster (19578 md Trmtmm (1957'8 
indicated that jarye flatheads often move from deeper waters iniir r i ff la  or shab'lnw rihw near swift 
currcn& at cight. 

Food Habih* Ffa&ead caM?sh rare primxily h~lilbr?m feeders &3t fcsrage i?n the most available organisms, 
Unlike chn2el cztfisin, flatheads rarely scavenge on dead m d  dyiaag materid buut f e d  most1y on fish md 
crayfish, FHa&ead catilsh gradudly become more. piscivorrsus with iarcreaing ske ,  Repohtdly, 
indiviifknds under 100 raun TL f e d  maid: irsn 8"3sh, md &cl stomach holunae of ; a g e  flatheads Iover 



250 mm) is 80 percent fish, such as suckers, mimt~ws,  chmiael :aef%h, mnadtoabzs, dmers,  sunfish md 
ficqhwater drum (Minc4;He.t md Deacon 1959). 

Al&ough they feed at & f  hours, %he most exnznsiee &ding is zt night awd in the early mtornning, A$ 
nighs* fl;irhmc! carfish acrively feed in very shaiiori. rifiltts their dorsal fins expos& out 0f the watua. 
Passive f d i n g  also occurs; cattlsh lie cin the ho~rsn: and wait for prey to dart inro he i r  vlide open 
mou&s [Trautman 195'7), Foraging behavior changes over a;fie seasciaas. F f a ~ m d  catfish fed most 
intensivet.; in &jlr;y thnlilgk Septernbzr, The) feed Iws during the spaivning season and in %inter ( B ~ k e r  
1983). 

Age and Gssa~tfi, HabiQt Iagefy infiuenca ggrct\vtfi rates of flaffread cafish. Gru"ii.%h ram5 =are 
repofidly f a t a t  in individemds raiding in turbid, reiativdy shallow a r a ~  as opposd to c f m ,  rocky 
areac. h r k a t  (1958) found &at ffarhad catfish also tend ro grow more rapidly in downstr 
than In hmdwater are as^ Rapid gro~.Ih is aiso more comnon on shrtllow mudflals thm clear, sock! arm 
(exlander 1969 1. 

CnjwtSt is usua2ly greatest during the Erst three to four years of iife, and then d e t r m e  in later years. 
En Iowa, mwn l e n o s  for fia&ead catfish were 142 mrn in their first year. 269 mm in their second, 393 
mm in Cfieir third, 469 m in their f o u ~ ,  550 m in their fifth, W m in their six&, 674 m in their 
seventh, and 714 m in their eighth year (Mayhew 1969). Tfie lenga-weight refatiomhip for &is 
population was detennind B follows: 

log W = -5,5819 -t 3.2597 log Tt (weight in g, TL in nun) 

Mafa  mature at 3-5 years old and at fen,ds of 800-1,200 millimeters. Femals  m m r e  at 4-6 y w s  
old and at l e n ~ s  of 457-508 millimeters. 

E3.2.9 brgemouth B a s  jiricropterus s a l m o ~ e s )  
Dacription. Largemourh bass are the principd warnwater predatory fish in most lakes and resemoirs 
and consequently of considerable ecological importance. 'ib%en first introduced into smaller lakes, ponds 
and reservoirs, a population explosion initidly occurs. As a result, a31 forage species are decimated rtnd 
Iargemou& h a s  subsequently experience stunt& grow& (RobbiM and h2acCrimmon 1974). M n ~ e v e r ~  
tinfe evidence exists to support &at introduction of Iargernoutfr b a s  into I x g e  hod ia  sf open water h a  
r ~ u t t e d  in appreciable declia~5 of prey species (Msidinger 19753. Largemotrlh bass have been implicatd 
In the destruction of a number of Arizona populations of endemic fish species, including the Gila chub 
md Qprinodnn species from a pond at &Monkey Springs; dso,  a subsmtial propagion of the I a t  naturd 
population of Gila topmimow In the state wa depletd a a result of iargernouth bass prdatiarn fMincMey 
1973). 

As the connmht~ nmi: implies, &ey have a i z g e  mouth with the maxir;iil;uy extending beya~tlrl the center 
of the eye, even in smd% specimens iyydoski ;and %%itnet 2979). Zagemouth bass lire dark green to 
lighr on &e back md fiead, with a prominent laterid slripe from xhe snout to tall. Lsngdfts are ~pica11y 
229-3115 mnr TL @e:ker 19831. 



Distritzlatioa, The native rmge of Ixgernouth bass was widely distributd. They ttriginailq i&abit& 
waters m4e of the Rocky Mounhim, no& to sohsthem Quebec and Onmao and hrctughoue the G ~ a r  
%&&$ and Mississippi VJiey. T h e  souhem Ximat ~ n c i u d d  &e Gulf of Mexico extending to nortf iatern 
~fexicn, Florida and up to rfie Cxot ina  mobbins and MacCrirnmon 19741, Gurrensfy, fafgemourh b a s  
are distributd n a r t y  worldwide: North America, Centrd America, Sou& America, A&ica, Europe, 
G u m ,  Hawaii, Japm, Lebanon, Sew Z d m d  and the Phiiippina (Decker 1983). 

In the tznittx! $rat=, 61;: range nf ineroduccd md ~rative populations extends across the cctntinent from &e 
Atlmtic to the Pacific coasts, md nn&w&rd from b e  Gulf States to the Great I,akses haGn a d  dong the 
Canadian border. ? R e  first introduction of largemou& b a s  to Arizona was in 1892 by the Unl td  S ~ t c ?  
Fish C o m i s s b n  mobbins md MacCrimon 1971). In rserst a boueE-iern farm, A. dB)ifgridcl~g~ 
(LeSuer), has been introducd in Ariwna because it puqo~f?it ly grows faster- and a c h i e v ~  larger sizes 
a,c an adult [Bailey and Huhbs 19491. However, in simiIar environmens* g g r n d  between h e  two 
subspecies is not substmtidly different (tslincwey 1973,). 

Habitat, The t l ~ i c d  habitax of largemoulh b a s  is wxm sesemoirs, ponds and Iaktsi. with iou turbidities 
and beds tzf aquatic plan&. Optimum temperatures for grovs-~ x e  20-30°C with a mininlunl oxygen 
requirement of 1.5-2.0 ppm (Emig 19M). Upper Ielhal limit for frtrgemouth bass is 17°C (Mmre 1942). 
They are suited to slightly dtlkdirre waters with a toM dkalinity of less than 90Q ppm, carbonate dkdinity 
less &m 250 ppm md K + Na less &an 200 ppm. Lagemouth bass are &so frquently fc>und in 
brackish water, up to 24.4 ppt sdinity (Carlander 1977). 

Lafgemouth b a s  are primarily a lake specia &&@ugh they have develop& populatiom in medium to 
large rivers. Bass primaily inhahit shallow areas with dense vegetation beds. They are seldom found 
d e p e r  &an the deepest areas where r o o t 4  piants grow; comedy in deplhs to 1.5 rn but seldom below 
5 meters. L a r g e m o u ~  bass prefer clear to slightly trrrbid waters, but are capable of surviving in 
permrtnently mrhid water (Miffer 1975). Preferred substrat&% include mud, sand and organic material: 
these provide the best substrate for aquatic vegetation. Usudly, targemoutfi are found in association with 
objects &at provide cover, such a bmsh, logs. pilings, submergd trees, r e d s  and lily pads Wydoski 
md Whitrtey 1979). 

Spawning. Breding activity begins as water temperamre reach 11-36°C; the critical temperaure for 
initial nest selections is I5.6"C (Erder  and Rosen 19fj6j. In Arizona, the spawning season peaks from 
April hrough May or June at water remperabres of 18°C or higher {Minckiey 1973). M a l s  select nest 
sites in shallow, cove arm with vegetation (Scott md Grossn~an 1973). Preferrd substrate for spawning 
is sand and gravel {Hubbs m d  Bailey 1938). Nests are construct& in water depths between 0.2- 1.8 nr 
but average dept;? is 0.6 m iBr&sr and Rosen 19%)- Largemouth bass do not nest in colonis like most 
sunfish; they generdly comtruct nest,\ at least 9 rn apart (Becker 1983). Mdes may construct n&sts 
airnost anywhere in a fake but co rnon ly  select sires near sfiordiras or 611 co*a  Protected sites nesth 
rocks, smmps and slopes arc often seizaed a well (%filler and barrier 1971 1. 

Males begin nest constmceien by faming orrr huge batsins with their fins, tlyicaiiily 1 m in diameter mand 
0,3 m deep. Nests are cir:ular md about twice the diametcr of lhe pzent  bass. f'iturtship begins a\ t i e  
male agracts a female to i& nest. Both, fish usldergcs vivid ~ola~r-  chmges. 2 % ~  couple swim over the nest 
H ish both vents in close contact and simultan&>usiy enzit eggs mai sperm. IrI3is r r o c e s  is repeat4 several 
f i m s  with rmting periods in between. Males will spawn -with more &m one female in a nest. 
Apparently, GG mort;iJity is tassociard wi& she srress c ~ f  repn~du~t ion rBeiker 1983). 



NGB wnsain an average of 5 , W  eggs. Fert~Bktd eggs are demersd, adh%lve, 1 5 to 1.7 mm ia 
diameter, a3d m b e s  to pale yellow (Scora md Crossrna~a 19731a. hfa1e.s ccctntintuolssly i'an nests ~ d $  keep 
eggs in wnract with fresh water anif free of silt. MAS dsr? actively guard me ness from prdattjrs such 
as bluegill. If a fbirge population of bluegill is present, prdation pressure may be too iratzmc fs,r mi= 
to succashity farttte-cf, their Bats: such prdatlon 2a.n eiiminatt;: entire ya-classes (BemeE 1971'8. 

Egg incubaticln time r m g a  from three ul seven daj,s depending on remperaure. Merriner {I9711 
r~ord.u? ,  the foiluwing hatching tunes md temperarur&q: 317 hoerrs ,tt iO0C, 55 hours at 18°C and 49 
hours at 28°C. At hatching, fry are Emparent and 3 mm in length: t>yicraiig J , W  fry emerge per nest 
@ecker 1983). Fry remain. in the bottom of nests until they absorb dtae yolk i rx s ~ x  to seven days. 
Afierwzds, fry measuring 5.9-5,3 mxn rise frctm their nest< and begin s:booling, Fry may remain in 
a brood for up t 3 1 days, and the mde closely guards the school fur part or all of tfte time. Young b a s  
madly  school as a single west, bu"fwv five schools may join rvld h e  respective parentai ma la  
ascttmpmy the group iBecker 1983). As fi-y grow. the schools begin ro disperse i n t  shdiow weedy 
waters. fuveniles remain associa%& with vegetatioaz. tqpicdIy schooling near the edge of the shoreiine 
(Wang 25386). 

Movement, fnvatigators have reporred variable data on fargemouth movement. A strong tendency tit 
remain in a home ara wzs found by Lewis and FIickinger (1X57); bass remain& u7ithin 91 m of their 
p i n t  of capture. However, Longer wmderings were observed in other studies: 3.1 km for a radio-trsggd 
bass and 2.7 %nt for a tagged md recapbred fish (Larimore and Du8c)rd 1375, MacKay 1963). 
Schaumer and Eschmeyer (1342) found that 90 percent of their recover& b a s  had moved 25.6 km in 
one y a r .  In Florida, home range va r id  from 0.01 -5.16 hectares (Meing and Wicker 1985). AcaA 
migration and movement of largemouth bass is not clearly understood. 

fn the Florida smdy, fargemou& bass rmderwent spawning migrations to areas is Par as 3 km outside their 
home range. They moved into protect& xac n m  shorelines with vegetation. However, 36 percent of 
the largemouth bass population remain& offshore. Baify movements generaIIy increae as m a  monhly 
waree temperatures i n c r a e s  from 20-28°C. As water temperaturs approach 30°C In July and August, 
daily movements decfineb. In the winter, finit& afternoon rnovemenL5 were noted in December and 
January when water temperature were jess thm 18°C. Warden (3973) report& sirnil% results: diurnal 
movement dwreasd  at temperatures above 27°C and nocrurnaf movement increasd? md A1 movement 
di?crwttd below 10°C. Generally, largemouth bass infiabit deeper waters during tfie winter m d  migrate 
into ~3rf-j w m i a g  bays in the spring newis  md FIickinger 1367). 

During the day, fargernou& bass cmise ahove aquatic p l m s  at dzpths of 1-3 rn. or lie under fiiy pads, 
or in the shade of overhanging t r e5 ,  piers or brush. Bass mcve into shallov; warcr in kfiz e~iening to 
f e d .  After a peak of intense foraging activity at, dusk, iargernoutfa bass move hack into deeper water mind 
bgome ~uic%cent ibfoyie 19691, Unlike other bass species, smdI md m&ifiun~-sk& -dlargemoutft b a s  
aggregate in schools (5-1 Q fish) and cruise the shorelines while fcdlng.  Hovizt. er, the larger mature h a s  
ase rasually solitary. 

Fwd =bit. Largemou& bass are the dominant carnivore in many Xorth Xbnerizz~ l a k s  and r e s e ~ c i r s .  
Tkeir largz anourh and efatic stomach are well adapt& for predation cn Eak. Firlgeriings f e d  primaily 
on microcmstaceam such as apepoiis, cladecerom and ostracod. Young h a s  (51-76 mm in $en&&) 
forage on insw% lind insect larvae, and fish begin to appea in their diet. llnsecf prey is wmmody 
dragonfly nymphs. Larger individuals eat Z?sh, craj,f:sh, frogs and larger ins&% (11fra i:e~ d, 19618, 
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Fish prey Irems for adul~? in dmcending order nf in;pofianie are: bluegi11, uefpoft: madtorns, brr~wn 
bulll-amds, yeXlow perch, black crappis, manavu s md  crlaaller lasgemou& bkqs gBecker 19831. 

B a s  may passiveiy feed by waiting ftv prey and then sucking in the orgmtnism; or they may actively 
pursue and cdprure prey. Lasgemoulh h a s  as: sight fee82rs, They feed aat alf hours, but most intensely 
in the m i y  morniaag ur late in the day i%sdker 1138Jj. Prey is on9.j s w d l o w d  whole, 2nd therefore their 
forage i s  limit& by the size of the prey. Lzgzmoua;i ba\s fzed k l e r i n i t t e ~ t l ~  on iaxge fish; once a f i ~ h  
is ingat&, hey chaacteristicdly do plot f:ed for attour 40 hours. However, %;?is C&ing panern does 
not apply when fc3raging itn smJI  fish lind cra)fibh (Lewis et ai. 19743, LasgemoulS8 bass grow more 
rapidly on a diet of fish &an on a diet of insects, regardless of whether the same m o u n t  was ingmtd 
f MacKay f 9631, 

Age and Grow%h, Lasgernouth bass have vxiable grow.=fi r a t s  Greal&k,cr inerases in lea@ occur 
during &e first two y w s  of fife; thzreataer, weight gains are gra ter"  After one yex, iargemoudl bass 
may be 5-35 ern long. In Wisu>mr.~in, largemouth bass averaged 91 mm irr their first year, 170 m in 
their second, 229 m in their &ird, 272 mm in their fourth, 305 rnrn in their fifth, 345 rnnl in their 
sixth, 41 1 mrn in their seven&, 452 mm in their elgh&? and 467 mm in their ninth year fBecker 19883). 

Mature fish are generdly 3-4 y w s  016 and 254-305 m long, Ferndes tend to be longer and hmvier 
thm maim in similu rtge groups, but differences between the sexes is slight, However, differentid 
mortdity is apparent; fernads reach a maximum age of nine years and males reach a maximum age of 
only six years (Padfield 1951). The oldest Iargemitufh bass recorded was 26 years old and measurd 541 
mm in total ten@ (Garlander 1977). Most iargemou& do not exceed 0.9- 1.4 kg in weight, but 
occaionally a 2.7-kg fish is &en. A maximum record fish was coiIectd in Gwrgia that w;d~ 819 mm 
long and weighed 10.09 kg iZ3ecker 1983). 

=.2,10 Yellow Bass (iworone nrts&sippiellsts) 
Dacription. Yellow h a s  is primarily a lake species, They are fast growing md relatively short lived, 
often producing populations which are unstable and cyclical in namre. Adult yellow bass rue basicdfy 
pelagic, school closely, and &rive in rich, eutrophic: lakes abundant wi& zooplanlTon and fish fry. They 
are golden yellow tfrroughorrt most life s tags ,  with dark stripes dong the sides. T4qicai Irn,ds for 
yellow bass are 152-203 rnm 7a, meeker '19831. 

Distribution. Yellow bass is a sou&;;ern species; it was originally coniineB to the lower Mississippi 
Vafley fLee et al. 1980). The rmge has since extendd up the Mississippi River to the lower Chippewa 
River basin; o a e r  %reas include h e  lower Wiscttnsin River, the Lake Micttigm drainage hasin and xhe 
Rock River basin peeker 19831. Ix Arkona, yzllow bass were introducd into Roosevelr Rc~enioir 
herwwn 1928 and 1932. Although farge populations never develop& In the I&e, &is species is currently 
prmenr in all the racrvoirs ora &e Salt River and downstrem %om Rooser-e'ib Dam (Miller mrS Lowe 
1964). 

MsIriat .  Yellow b a s  iritt,abit lakes and connecting rlt~rsghs, reqemoirs and large rivers, They prefer 
wide e x p a s  of open water &at is free cnf w e d s .  Yellow b a s  are found in clear to tirrbid waters and 
ax depttts up ttt at least7 nnreters, Suiuble suhsrrat& include sand, gravel, nrbbie, silt md 5rm substrates 
overlaid with a &thick lajer of mud [Beckzr 3983i. They reported45 wlerate Sater tempzrahres of 32.2"C 
and higher Burfliaarn I9QCZ), 



Spawning, Yelfnw bass spawn in lati: spring to exiy  summer. Smaller males ripen in w f y  winter md 
Izger ferndm ~e ripe by April ( M i n c ~ e y  19731 Spawrning activity begi~a,~ as w&er temperarurc? 
qproach 115"C, atrler a r q i d  rise of 3.5-4,5"C over sever& days PulMey 3970), &fala fc'r,m Ixge 
schmfs at the rnoutfx of infet s t r m s  and near suitabIe spawning a r w  in lalres and move er, &e nating 
sire before tfie fen?;lts. Congregatttirtm form in shdiow water at night over r ~ ) i &  or grgravel sufrs&ates 
at dep&s of Qa6-1.0 m (Becker 19831. 

Males md ferndm pair off and swim side by side; fern&= are tasraaiiy found 8 cm aawag. from the m a f ~  
(Burnham 1909). Yellrtw h a s  are broadcar spawners. Duriaag a:ad ssparvniag, fish swim very slowly 
or stop for a few sec~nds  to relea~e eggs mi"; sperm. The femde lies partiy ctn her right side ;md the 
male remain5 upright, Eggs are laid intermiffsntly, hut &e pairs con"rnue w swim toge&er hetw*n 
spawnings, Breeding usuafly ~ e s  an hour or more, and is probably most in te~se  at water temperaara  
of 20-22°C [Shields 1965). No pzental care is given to eggs nr fi'4. fBecker 19833. 

Frrr fern&%% mmuring 148-168 m TL, average fecundity is 18,3W eggs {Chcrchill 1976). Eggs are 
semibuoyant md sink slowly, Hatching success can be tow md rhe strrngh of ye= c l a s s  enatlc 
(Shields 1965). A good yeax cclass usudly occurs in o d y  one out of three years. Eggs hatch in 4-45 days 
at a temperature of 26.1 "C. Fry x e  coforfas, transpaent md approximatsty 3.2 nun long. After about 
four days, fry have absorb& t fe  yolk md begin swimming upward and schooling, Fry swim vigorously 
up toward the water surface and sink; when. they hit bottizm, the young again retitm to the sudace. 
Swim-up fi-4. ihab i t  waters about 0.6 m deep. After two to three days, they drift toward Ihe shore into 
water 3-35 cm deep peeker 1983). 

Movements. After the spring spawning season, yellow bass move from the shallows m offshore watsrs. 
In the fall, they rewm to the shallows when temperatures drop below 10°C; however, yellow bass l a v e  
again when temperamres decrease to 4°C @elm 1964). Yellow bass tend to remain offshore during the 
day md r o v e  in at dusk, folIowing the shoreline to forage. In generd, yellow bass are far more active 
at night than during the day, Kraus (1963) determind &at yellow bass are most active betwen the hours 
of 20:W and W:W. Juvenils prefer the lake bottom during the day but move to s u ~ a c e  waters as fight 
inremitis decrease. 

Fwd Hubits. Yetlow bass feed primarily on pfa&on and are carnivorous. They forage on plankton 
during %be day and chironomids at night, Helm (19&4) e x m i n d  the major foods of yeIlow bass and 
repon& the following frequency of occurrence: cladocera, 82 percent; copepoda, 92 percent: 
chironomidae Imzas,  68 percent; chironomidae pupae, 52 percent; chauborinae, 15 percent; fish remairts. 
29 percent; and ostracoba, 28 percent. This paper also repofid that the diet of yellow bass w& sirnil=, 
regardies of a e i r  size. 

Yellitvi. bass t13ragdgt: in d def:nite pattern; peak feding occurs shilnlj after dab: md again aa Jajligfi.: 
@elm 1963). 't'nlike white bass, yeltow bass dt? not reefarly feed OR b e  surk"a:e, but: usudfy scficxjl 
betw~ga mid-waer mHld nmr the httorn (Helrrm 1958, Shields 19651. 

Age and GmwSh, Yellow b a s  grow extremely rapidly. Ira FYisajnsin, average rotd len&& for yellow 
bass w a  97 m at the end of their 5rst yea ,  136 r n ~  in theis swand, 153 mrn in their third, m d  159 
m in &sir fourth year {Qfhurchiil 1976). A pMicularly Eitct-growing populatiu~ iax Lake Poygan, 
Wisconsiax had a Hen,*-weight rdatictnship of 



fog W =. -9.0289 i- 2,7W jog TL (weight in g, TL in sham, 

SexraaI nafuriq is r w c k d  by the &ird yeax (Priegel 1375,8, and yellow h a s  seiditm live longer than three 
tct four years. Amuaf suwivd rate i s  20-a  per;ent after &e first jea of life mwker  19831. Perhaps 
contributing this high mcjrtdity is the severe disaqt: outbreaks &at occur during spawning, Such post- 
spawning mtlfidity f i z s  been o h s e n d  in Illinois. 

E3,3.1 BIa&-hi fed Jakahhit  ikprrs caftfortricw) 
Shtm. R e  black-ail& jackrabbit is tfie most common of two species of jackcrabbits fitund in Arimna; 
the o&er is the mineetope jackitbbit (L. dleni) which occurs in the sourfrern, &ird of the state (Homeister 
1986). One otfier s p ~ i e s ,  the white-@it& jaakrabhir (L. fotvnsedi] possibIy also exists in Arizona. but 
&ere have been no confirm4 records if3offineister OF, cite). Three subspecis of L. ciziromlcw ;ire 
reccrgnizd: L, c, ere>miclrs, L. c. desepricolii, and t. c. taianzls, bur the distinctiveness ctf t h a e  i s  
debatable. 

Dsmiption. H a d  md body are 43-53 c n ;  ears are 35-18 cm. Individuals weigh 13-3.1 kg. The body 
is grayish brown on back m d  sides and c remy white underneath. The ail shows a distinctive black 
streak on the dorsd side, extending up the back. This chazraeter and the typically iarge w s  with black 
rips serve to distinmish &is species from others Eiun md Grossenheider 1975). 

Distribution and m b i h t .  Black-&il& jackrabbi@ are present throughout Arizona in open and semi- 
open arid graslmds,  and they occur rarely in the pine f o r a s  of higher terrain. The species is &so found 
in mesquite, sage-brush, desertscrub, and open pinyon-juniper habitats, but few jackrabbits occur in thick 
cover. G r z d  rangelands ase preferable to those not grazed. and numbers may he higher in arw where 
myote eradication programs have been conduct&. According to John Pheips (AGF. pers. comrn.), 
jactirabbit suwivd and reproduction are significantjy rduced by drought. 

Breerling. Femafa are of b r d i n g  age about one year after birth and can stay in breeding condition 
&roughout the year with as little as two week  between the birth of one LiEer md conception of anorher. 
Individuals seven years o'ld in captivity continue to breed. Two to four young are tpically producd per 
litter and females may have as many a four liners per >ear, Sfits range from shdlctw d e p r e s s i o ~ ~  in 
the with Iictre or no prqaration to hair-lind, gfobuluir. below-ground nests. Young are precocid 
md reach adult len@ 28 weeks after birth and adult weight at 32 week$. 

Activity. fndividu&s are mcist active during the crepuscular period. During e;"lc day, they rest in shaflow 
depressic3i.a~ call& "forms" at the base of bushes or clulnps of grass. Adults 06'8ezn stand on their hind 19.8s 
to survey tfie surrounding area. 

Fmd IIabih. The norm$ diet c~:usrsis& of grases  (nexis1y all availclhie kinds, anid maquite, with cactus 
mntributing little, However, in dryer >ertss when grass md mesquite production are IOH. cacti make up 
a larger pr~pofiion of the dler. 



=,3,2. Dwest Cottan~ai t r Sjbv2arga~ auhfrabonrm8 
Status. The desert coEontail as &r; most c o r n o n  of the three species of rabbles to:'c,arnd in A P L Z L ? ~ ~ .  r3e 
c&er two bei~fg S ,  nuuadii and S. -fltjridanus, tfne rnuuatain and eatern cottontail, rzspecii.te%? 
r'bloffmeister I986i. Three subspwies ase recognlzd: S. a. sexunat., S, a. mjrzor, md S. a. $i.g;rrrni. 
Ths former is the most prevdent md is found in the western pan of the s a t e  above md "nzlo;.~ the 
ha~goflon rim and ;as far e~5tward ;ii; Rcose~eit Rfienoir  and southward h m  Arivaca. 

Dmcription. Head and bod) 33-38 cm: ears are 76-102 nm. Individuds vay i~ weight from O 6 ti> 
1 2 kg. Ths body i s  pale grey washed uith yellow The tail has a. narrt3u haad i ~ f  grey and the rest a3 

%Rite, giving the rabbit its generic nama of conontaii {Burt and GrosseAeider 1976), 

Distribution arid l%abitat. S. arrriuhoni is found throughout Arizona and is common ara daerrszrrah 
habitats artd semiarid graslluads where bmsh is &ickat. fn sourhern Arizona, desert ccra-tctntails are olzzn 
found in mesquite thickets. In central i i d  nofthern pm of the state. they are c o m o n  in open stands 
of iunipr  %here die trees have been &inn& bt  bulldozing and brush piles =arc. present. fotti-innll 
derrsxties art: oftsn high in agricuitural areas [.John Phelps, AGF, pers, cornm). Like jac"xa17birs. 
cctttontail numbers art. severeiy impact% by drought, but when rainftil restores L!e habitat, zi,ttontaii 
populations ma. quicki! rehound a a result of their high intrinsic reproductive potentid. 

Brwditrg. Tn central and sourhern Arizona, S. aduhnni breeds from Smuar?- &sough Auwsr, but ma! 
breed year round in other pan of irs range. Two to six young are produced per litter, and femdes mat 
have up to five litters per year, although they normdly have less. Young are hairias and aitricial. TI:; 
area where the female gives bin$ ranges from a shalIvw deprasion to a burrow. The female lines the 
nest with grasses and her own fur. R%en nesting in a burrow, the female may plug it whiie she is away 
foragiag . 

Activity. S. ailduboni usually use$ burrows abmdoned by other mammals; cavities in brush, or :ock 
piles. Forms similar those used by black-tailed jaciirabbits are often used as resting places, though the 
forms are never dug out as is sometimes the case for the jackrabbit. Coffontaiis are most active at night 
and during crepusculru hours. These rabbits must make use of available shade during the day as their 
ability to dissipate heat is insuficient to protect them from high temperaQres. 

F410d I3:khits. Little is known ahorit the food habits of S. nduboni in Arizona. It is assurn& ahst 
grasses, rn?squlre, cacri, and sagebmsh constilute the hulk of &eir diet. Desert crrffonrails apyarertrl) do 
not eat shrubs (Hufimeister tlp. cite). 

Age and Growth. Young begin leavirtg the nest at rwo week of age but are reliant on the rnori~er for 
~urs ing for some time after.. Mdes md &males artaiaa hreding age about three montiis af~er  birth, 

E3.1 ,1  B r e d  Grebe i Podiceps tzigricobfic) 
Stabus. The z a r d  grebe is common in the southern h d f  iif A r k m a  is %inter a ~ d  rare i ~ n  snarrarner. In 
the n ~ m J ~ r n  half, it is preseos 631dy during the breeding season which begarzs in late Rlclsc'i.1 and eaalj 
April. 



D~tscription, Tfie eared grebe Is a b u t  23 cna long uath a. 58 cm uingsgm [PAmcr 1962). The 67131 is 
slightfy upturn& and shoaer &m rfiz h a d .  During aRz brwdlng s m o n  the head c r a t e  chin, neck, 
bras t ,  artd wings are black and t-he sIda che5mut ;uluredif, A buff colored faa of fm-thers extends from 
just behind the eye beyond the hack sf tke h a d ,  In the winter, the bird is much more drab, with no 
crcqt, dusky black on the head extending below the eye, diwm the back of the neck, and on the wings. 
The chin md b r a % t  are white md the rest ot the neck and sides5 calf tfie body are grayish. The white on 
the chin may extead PO foma: ;1 zresceaf behind the: rye Juveniles raemble the winter plumage of adult.?. 

Disirihut.ion and H a b ' r ~ l ,  Fourad &roughout Arxzitna, though s e a i ~ n d l y  in &e raodern half of the 
state. Outside its br&ing s=on, wed grebes frequent ixge  hitdies ~ t f  water, often forming raks in 
open water trf many (> 508 individuds. During it? hred-ding seaxon, rhis bird is found in the sheftesd 
zm of ponds, miirshm* I&=, and raewoil-s. 

Brdixlg.  Birds b r e d  when they are at iwr one year old, and pairs pmicipate in  an elaborate coustship 
display which serves to establish and mainrain the pair bond. Pairs rue monogmous for the 1engti.l of 
&e b r d i n g  season and possibly for additinnai breding seaony. The Boating platform nest usually 
contains 3-5 eggs. Csualfy there is only one clutch pcr year. but pnssihiy two in some areais,  and pairs 
will re-nest if the eggs or young are lost eabfy enough in &c seaon.  The young are precocial and often 
travel on ~ e i r  parens' backs where they are fed and brood& under the wings. 

3ligratiotn. E u &  greba  migrate nocQrnaliy, and their routes cover a wide pofiion of the watern  
United States, There is coa5iderable overlap between breding and wintering ranges in Arizona, and 
mmy of the birds praent  in the winter are migrmL\ %om fariher n o A .  Xort'nwad movement begins 
as early as F e b m q  and continues into Mxch. Sourhward movement begins in late A u s s t  in norihern 
states, pe&ing in October and Kovember. 

Food kfabits and Behavior. The dizt of eared grebes consists maidy of aquatic insects and larvae. 
Fish, crustacms, moliusks, md  amphibians contribute to a lesser degree. Grebes eat their own fm&er:rs 
in great mounts, a behavior &at apparently helps to protect the stomach from s h q  bones which the 
g h a r d  is unable to crush. %%en atbcicd by a raptor, grebes dive benead? the water's surface and 
emerge some distance away. 

Age and Growth. Young are preacial md are rmdily able to swim and dive. Young froin sever& 
broods may join, fominp " c r ~ h a . '  Fldging takes place appsoxinlateip 21 days after hatching, md 
young may b r e d  the foliowing year. 

EJ,4,2 ,heric;rn C4wt (Fdica 
Statas* ?be  Americm coot is resident; In Arizona, ,md is pop~6i;i;ritins are 3ugmented kl? wintering 
migrmts. 

Dtrscrigtinn. Lsngh is about 30 cm with a ~ i n g s p a n  of 63 cm. Hilad zrrd ~ e c k  arc black and the body 
state c01ored~ The bill is white CQ BIZZ white ~ i &  a black band near the t i p  B e  fc3rehad shield Is 
rddish  brown. The feet are lobate, varying in  color from dusky green in juvef~iles to bright yellcsw or 
ormge in adults. 



Distribution and ESabEttrl. The Americm xtix frequens rnllrshc~~ ponds md rsemoirs  &rc>ugbanut 
h21-hna in all sa \c tm,  I9 okea Zoragcs iin mud-btjtrorned shdlows and graze5 on shere md isn gulf 
wurses. 

Breding, Birds probabjy br& when one year old. and fern48 participate in a wunship ritud 
md are mnnagmous at least for the duration of the breding season. 711e pair builds up to naine floating 
plarfonn nests. Eggs are laid only in one, the othzrs sening as sites Fir displaying and c-opufarion, Eight 
ex, meive eggs are usuaitj faid, with incubation usudly beginning a f s r  t;?e laying of the fifth egg 
Incubation lasts 21-25 days, and both aduI& participate, Young are grecorid and fledge in 49-56 days. 
The cm.r may he subject to brtM garailism by other felnaim. One or possibly two broods may be raised 
each year. Young are preajcid and ride on a parent's back. 

Migratiatn. Birds from more nosrhern aeaz: l a v e  in March md April md seturra trp Arizona in late fall 
or w i y  winter. 

Ft~3d Nab;& and Behavior, The majority of &e diet consists o f  aquatic vegetation md dgae. Gmts 
dscr at tish? tadpoles, crusracsms, srtails, w o r n .  aquatitic and terrestrid insects, mit the eggs or" other 
marsh nesting birds. Adufts and juveniles ma! pirate aquatic vegetation from diving ducks and swans. 
The American coot's defeme against attack is to dive below the sufidce of the warer, bur it often warlrs 
away from water tu graze in areas far from shore, a behavior &at renders it especidiy vulnerable to 
predation. Coots must run on Ihe water to t&e flight, rtnd coanpared TO ducks, coots are very sfow Byers. 



BDE PCB" 1 3  &';'.;II:%TCED EGGS OF ARTZOKA B&D EAGLS:  
ATtd ASSSSMEhT OF POSSIBLE E CTS Qfs' PRODUCTIVIW 

Prep=& by Robert Risebrough 
Bocfegd Bay Institute 

The prt3ductiviry of A4rizoraa baid eagles is akrlut O 9 young fledgd per occ"$ipi& nest (Section C2), 
Productivity in 1987-1989 averaged 0.83, 1,M, and 0.52, respectively, (Table E l - t )  the !ow vdue in 
1989 was aLartributwl to excssivcly hut ueatfier, A mean productivity of approximately 0.9 is a h v e  itle 
i3,iifimatGd critic& level rif 0.7 titar would rnaintairs puputation stability of bdd eagle pcspuiations in a t e r n  
No& America {Spmnt er ad. 3973) hue bcfou the 1.0 level %timaled by Wieaneyer ( 1984) to characterize 
a "heltfthy popuiafisn." Stdmater  (1987) gives a continent-wide mean of 0.9 young which equais &at 
observd iin Arizona during the last tvio decades (see Section AZi. T;?is report addrsskq the hypothesis 
that in spite of &is "norm$" pproducti~it) of the population as a XI-iole, the productivity of selected pairs 
may he depress& by DDE (12.,p9-DDE, I ,  l-iti:hioro-2,2-bis(p-ii:iorophenyIi ethylene, a mebholite 05 
DDT: p,p7-DDT, 1,1.1-trichloro-2,Z-bisip-ch1~3ro-ph2ny1 ieitlanzj. Such a pattern has been cjbsemd 
among bald eagftss in CAiftsmia (R.W. Risebrough md D. Garcelon, unpublished) as well as m o n g  
speci~q such as h e  prairie fdcon, Falco mexicalzus, and merlin, F. ftoimharius (Fyfe get aE, 1 988). 

Table E4-I. Productivity of ail known and documented bdd eagle nesting sites in Arkona, 1987-1989. 
Young f l d g d  per O C C U P ~ ~  nest, 

Occupid Successl-;II Young Kest 
Year Kests it'esrs F1dged Success (%I Prodilctivit: 

* The 1988 report lists 23 active sizes, bur &e: summa-.:>; report l ~ s t s  15. 

The bafd eagle pxnpuIation of wssterm Flarida prcsbiddd the t?rst documented exmplc  of a pattern OF 
rep~ktdu~tiiie failures and population dezline &5ar was later linked ~ i &  the DDT coa~pourzd DDE @role> 
19585. Charies Broicj banded Ihr tIec%giihmg e,aglzs in &is region over d ~ e  perinkt 3 939-1958. Yn 1947, 
1% percent of tf~e nests visited b] Broiey produced 160 young: the percentage of failed nesting5 incrmqd 
PO 48 in 1938, 7x11 1939, md 778 in 1850. Over tfis period 1352-4957 only 220 percent of the active 
nests producd young. and fko rru~rabers of xrive nests deciin&. Huzan disturbance, a increasingly 
import,mt factor affecting the availability of nesting sites, cnuiti not explain the apparent sterility of itle 
eagies. Broley's bmding activities had shown &at Flatrida bald eagles disperse ni.irthwards after the 
breding seaon: r41e percentage of smmaturGs m o n g  thc h d d  eagles passing over the H a ~ k  3fount3in 



s m c m q  in ea9tern Pemsylvmia deciincxi during xhme :,cars (Broun 1931-1 9603 A compxatzle pattern 
of reproductive Fdilure was later document& an bdld eagle popuIatisns in other areas of e a t e m  So& 
America: invariably thz depress& productivir.fi resulted in ptspujstion dzcline (Sprunt f 943; Spmnt and 
tigas 19&; Sifmnt rl d. 1973; Stickel rk d. 1964; A5ilott 196'7; Postupalsky 1968, 1973; Grier 1972: 
M'iemeyer rr al. $9721, 

Because of ehe n;ttion& inmpomce of the species, bsid e~gIes found dead and recovered unfrach& eggs 
were sear to tRt; nationd m;nrJq"ccd Ocility at nhe Vdtuxe?nt Wiidlife Research Center for andysis of 
o rgmach lor in~~  md other enviromental contmnn=n;ss. A Izriage data base of sontminant levels in bald 
eagles and their egg:, %as rhereby cibalnd (Reizhei rt ul. 19691 Muihern et a!. 1970; Belisle PZ Lz5 1972; 
Crammie er a]. 4975; &"rout); pr al. 1977; Kaiser er a!. 19801, 

Invariably, the declining bald a g l e  pupufatiors expzricnz& eggshell &inning (lfickey m d  Anderson 
1968; Anderson m d  Hickey 19722: Wiemeyer er a/. 1984). Tfie c a ~ e s  far which data on orgmt!chlorins 
r c ~ i i f u s  in eggs, sheff thickness, and pmductik-ity rtver a 3-5 year inrervd were avaiiable were maly~ed  
by Wierneyer er d. to determine relationships among pxameters. Both depress4 productivity and 
shell thinning were a~csociated mitre with UDE than with any other contaminmt. and an effect caused by 
2 w n t m i n m t  other &an DDE could not he dernonstratd in tinis daea base, 

A refationship b e m ~ n  shell  inning and DDE levels was first dernonstratd hy Hickey and Anderson 
(1968) in herring guIis. Larrts argenratus. Conelations between Decrasing shell tfrickness md increasing 
DDE levels have since been dernonstratd in a number of specis md &inning h a  been indirced in the 
laboratory by DDE Ievels comparable to those measurd in the environment. A recent review 
(Risebrough 1986) found no evidence that any compound other tin= BBE h a  contributd tto the shell 
thinning o b s e n ~ d .  

The refationship derived by Wierneyer er ai. between productiviry and DDE residues ( F i p r e  E4-I) shows 
a very s h q  decrease of productivity with very law levels of DDE, These data have been re-andyzed 
by it'isbet (1989) who found &at a model which shows a range of Iow DDE values with no or very Iirtle 
depress& productivity. m d  above which productivity rapidly declines. yrovidcs a b e ~ e r  fit to ?he da& 
(Nishet 1989; Figure E4-I). This model is rnorwvec consistent with field observations of specia 
experiencing shell rhiming and popuiation declines; there is a range of Iawer DBE concentrations and 
smdler reductions of shell ~ i c h k s s e s  that are not asociarecd with a significant depression of productivity. 

I ~ t e ~ r e t d  wi& eeirher model, &is da& set shows ?hat prijductivity of bdd  eagles b e c o n s  signiEcantly 
depressed at reiatively low Ievels ctf DDE, in the rmge of 3-5 ppm wet weight. The bald eagle is there- 
fore one of the most- sensitive species to &:: effects of DDE contanination. 

Like orher specie5 staowirag DDE-causd reproductive FdEiures, bald eagie populations have respnndd to 
the bm on DDT use in Nttrth America. In no&western Ontario, productivity i n c r e a d  fronn a low of 
0.44 young per breeding area to  9,. 12 in 1981 ~ Sim~fta~a2usHy. shell Ihich6stel;s increased and DDE levels 
in tadlatch& eggs declind rSGrier 1882). 

Jn the psaent smdy, seven u&atch& eggs were obtain& for 2n:slalysis Pfable ES-2). Egg contens were 
homogenizd md an aiiquot w a  grc~und .;*ith anhydrous sodium su8hre: lipid extracts were obtained by 
scrxfilet extractiosa with m&yIenme chloride. After removal of tiie me&yli;ne chloricbe by rotary e;i,ag-ic)ra- 
tion, d ~ c  lipids were ~ c i g h d  md disscalve4-i in hexme, zmd w~icighed Frjr clean-up, up to O, 3 g lipid wa 



ppm wet weight 

Figure El- l  , Pr~3ductivit~ t's, DBDE cctntent for Arkcsna bald eagle eggs t'+) c amps& to curve derived 
by Wiemeyer er ki&, (1964) for productivity vs. DDE reHarioaaships mong a lager smple 
of S.;.sr& Americm bdd eagle n a e  sites. Productivity is nnsm inumber of fldged birds 
f ~ r  a territory h\ec Table E4-2). 
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placu?; ora a 27orisil column &at had heen pre-rinsed with hexme fflurisil activatd at W " C ,  i3ix,l&, 
dmctivatd with 0 5 %  H28,  18 g florisiii. Two %actiejns were collected, eiuting with h e x a ~ e  SFli, ;and 
50 percent me&ylene chloride in hexme (332). Volums were adjust& such &at DDE but not p,p"-Df)T 
eluted in F1, md krrfr  p,p-DDT and dieldrin slut& in h e  F2. Fur this r q o r r  cinfy the Ff fraction wac 
andyad ,  by pack& wjum elemon c q m r e  gas chromatctgraphy with a Hewlett-Packxd 5790 gas 
chromatograph; 1.5 percent SF-2250, 1.95 percent SP-23ffl on Supelmport, 10Q/12Q mesh; i n j ~ t i o n  
temperature 250"- dctectczr 325", md the o v e ~  2 15". The runs were ist~&ermtll. 

Severd t 3 f  the eggs cnna ind  DDE 2s toncensratiuns greater &m IIQta pgIn oat a lipid ba&, 0. 
3pprttximately 5 ppm wet weight Eah t e  E4-31, 'tfar; Isvel found to be s s n c i a t d  with thdzprasd 
productivity by Wiemeper ef- ad. (1984) md by Kisbzr 119891. The I t w  productivity of the Cedar Basis 
site can not be attributd tea these canwinants,  since the G d a x  t ra in  egg conrain& the tiiwest levels of 
DDE md the s m n d  Iowest teveI of PCBs (wet weight). md the DDE level is below the expect& eEect 
fevel, The relatively high productivity of the shes from which the other eggs were obtained F a b l e  E4-2, 
Figure E4-1) indicates no or only a very tismdi effect of conraminmrs. A threshold level of DDE effete 
rrn productivity would a p p w  to he in the order of 8 ppm wet weight or higher, more thm twice the fevel 
g r d i c t d  by the WiemeyeriNishet relationships. 

A hjpoaesis that could explain this apparent discrepancy derives from a feeding experiment with mailad 
ducks, Anaspiatyenchos, in which the ducks were fed DDE, PCBs, or a mixture of DDE and PCBs, 
Birds on the mix& diet producd fewer eggs and losr more eggs to egg-ating Fisebrough and Anderson 
1975). AIttaough the statistic& analysa undertaken by Wiemeyer er al. (1984) and by Xisbet ((39139) 
show& that o d y  DDE had a dernonsrrabfe eEect on productivity, this andysis could not distinguish an 
effect caused only by DDE and a DDE effect enfianced by PCBs. fn this s m p l e  the g~jrnetr ic  mean 
PCB concentration, 2.0 pprn wet weight, is lower &an the mean Ievel of 7.2 ppm (n = 21) record& in 
eggs from successhi nests and the level of 13 ppm (a = 56) recorded in eggs &om unsuccessful nests 
in the data set andyzed by Wiemeyer et rrt. In this data set, PCB levels were approximately twice those 
of DDE. w h e r a  in the Arizona eggs DDE fevefs are higher &an those of the PCBs Fab le  E4-3). 

Nation$ monitoring p r o y r m  for organochlorines in wildlife have consistenrly r ~ o r d e d  higher levels 
of DDE in Arizona than in dmost all other sampling s i t s  (Marrin 1979; Mmin  and Nickerson, 1972; 
Nickerson and Bzbehem, f 975; White. 1976, 1979; Clark md Krynitsky. 1983: Cain and Bunck, 1983). 
In p m  these residues may derive from ;the m i x b r a  of technical dicofc~i used in the p a r  as a ~niticide in 
cumn cultivation @unt et erl. 1986: Risebrouyh es rtl, 1986) are significant sources of present DDT 
alnmination.  

Athough the studies of bdd a g l e  productivity us. citntarninmt relationships undemkzn elsewhere in 
h ' o d  Americm would suggst  that rhe DUE ieveis measure8 in b e  Arizona eggs utltuid cause d e p r a s d  
prr>ductiviry, such a deprasion was anot obsek;dii. The previctus s tud i s  could not distinguish, however, 
betwen ;m effect caused o d )  by DBE md a DDE zEecr i;m&anid by another contminmt, such as the 
PCBs. The Arizona populatiora, uith moderate DDE md le>v; PCB level:, may therefore be useful in 
sorging our the relative contributioa5 of &ese contminmts to the document& depsmsinn of prctdrrctiviey 
in the past elsewhere in North America, rts %ell as the depress4 productivity pre~ently observe8 in 
sourkern Cdift3mia and &e Gsm Lake$. Si~zce tfae grudmctiviey of &it: Arizona p~puIation is relativsl) 
high, the prsent  effect of contmisaan~q is minim&; monitorirng of organochlorine r ~ i d u m  as pa~tentixl 
&rat% a() the pogulatit?~ would not Lberefc~rc: appear so be a high priority, E.;eveahelr;ss, &e scientific 
vdue of my ~ A a t c b e d  eggs from s i t s  wkert? p - s o d ~ c t i ~ i t ~  d s a  xe available is considerable. Such eggs 





should &;nereft~rtt he przsemd* pseferzhly frozen, use ia contiamuing s tad i s  of cuntarninmb effects OD 
b&d eagltis. 



$;LTRbflR&'CmTm OF B EAG EE EGGSXEjdL$ g-RQ5sif M Z O N A  
A,tD mS RELATIQSSlfIF, TO EGG Q G U I T T  

From an evoiutionrrry perspective, the: devslopmenr of rAe zmiure egg represellts a major advmce in the 
trm~itiiin from an aqmeclue; n, a terresuid envisvn~~lenr (Giikes 1985), This concept is excsnplifid hy 
the avian egg where m aqueous enviropl;nent surround& by a k x d  shell allows specia ti> exploit a 
greater range of envimments thm heir reptilian mcestors. 

The avian egg has long been the subject of scientific studies: the chicken egg because of its impcr&nct: 
in the diet of man, md more reczntlq the eggs of wiid birds adver~eiv aftfectd by man-made chemicals. 
Eggshells have been studied with Iighr nlicrtiscopes for over f 60 gears !since Prtrkinje first d s c r i h d  the 
layers of the sheil in 1830j, with poizking light microscopes for approximately 90 yexs,  md with the 
electron microscope for over 20 years (Simons 1971). 

Our study. using electron microscopy, is tfie first to describe the ultratmcrure of the bdd  eagle eggsbcil. 
Our resuits provide baeiine data to be used in future s a d i s  in conjunction with Dr. Risebrough's 
chemical analyses (Section Ed). A brief description of eggshell fornation is followed by a detail& 
comparison of our findings with previous studies on other species with regard to changes in ul~astructure 
associatd wi& organochlorine cantmination. 

One of our goals was to compare the u l t r ~ t r ~ c t u r e  of Arkona eggs with those &om more humid cf inarw 
wi& the idea that adaptations for extreme xeric conditions in Arkona might have evolvd tto r d u c e  water 
loss. Shdia  have shown that eggs of species with dry nest conditions have low porosity shells W i ~ k  
et d. 1979) and eggs of species with wet nest conditions have high porosity shells fluIleE 1884). One 
of severat factors that aRec;ts eggshell porosity is tire number of pores. We attempt& to compare sudace 
pore density m o n g  sever$ eggsheji smpies,  bur resuirs were inconclusive. 33.2 probIem is &at 
organochlorines and possibly other ctlntaminanrs affect shelf morphology in unknown ways. At this time, 
variation in pore demlsity a an adaptation is insepxabie from v a r i ~ i o n  due to conminat.;tion, As more 
information is obtain& on thesf: relationships, a picture of adaptive digerences may eanerge, For now, 
we c m  provide no infomatitzn on this issue. 

Eggshelf Formation 
The following description is taken rnainiy from Gllhzrt iH979). hfclff birds have ordy @art hncriond 
ovary md atvicfuca. tisilall? on rhc left side of the bb~dy. ?'he o v q  produces the egg, dep~si ts  ow it the 
yirik protein form& in the liver, acd delivers the egg tip the gii'idiict, The oviduct is a muscular tube 
extending from near L?e ovary t t ~  the cioaca, arid is divided inro t h e  regic~ns: inhndibutum, magnum, 
isthmus, shell gland, and vagina (Figure: ES-%i. 

The fumei-&hap& inhndibulum engpifb the egg shed from the c,v;try, and fersilizarian areifces place here, 
As the egg moves h d e r  Into &IS region. the first layer of albumen Is deposit& on it. The remaining 
layers of albumen are deposit& oa aile egg w31i12 i",s in the magnum, Is, the is&mu,c, two eggshell mem- 
branes x1 f~med around d1"a8e;flbumen, and pr~jeslnazeaus cores arere deposited ~mn the outer membrme, 



Figure E5-1. The avim female reproductive tract. from Taylor (1980). 
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Figure E5-2. Layers of the avian eggsheil. from Becking (19?5) 



The pustericlr porlit~n of the rsthmus is :all& the "red tegic-ln." S r m c  autfiurs cons~eferd ahis region ro 
be part of  rhe dlell gland ie.g,, Fuji ar~d Tm~nura IY70i and have thus referred rn I t  as ehe "tuhul;ir shell 
gfmd;" however. recent s k d i ~  have shtawn the red region is hiscologicdly idenrical to the isehmus, and 
distinct from the sfieil g l a d .  Wrhen tfie egg enters the red region, the Erst calcite c q s ~ d s  are dept>sir8d 
t~ra the outer membrane aoand the orgmia: :ores (Stemberger ea a!, 1977). 

The egg spends 80 percent of its tor& rime in the oviduct m the eggshell giand, Here a secretiur, ef 
water, electrctlgtes, and glucost: is &sorb& by the albumen, tt process :died "piurnping," causang the 
egg ro sweil. The main portion of the ;alcified eggshell a d  its avsr ingi  are form& in h e  shell gland 

The vagina is a duct connecting the shell gimd trt L!c cloaca. Once the egg enters the vagina, oviposlaion 
takes piace in anywhere from seccjnds to hours, ilepending on the species. 2% v a g i ~ a  ASO hi~b sperm 
hilsr glmds which score spem for farer egg fe~ilizaricsn. 

E ~ c h e l l  Structure 
Avian eggsh2I1 stmcrurr: is d i s ~ i d d  irlfo bree  main components: membrmes, cc?fcifif-;i sheld, aaad ~ u t i i l e  
pecking 1975). The generd srrucfure of an eggshell is sfriwn in Figure E5-2- and the structrrrr a.rd 
fundion of each component is discuss& in dztail below. 

Cross-sections of bald eagle eggsheifs from seven whole eggs and 19 fragments were prep=& by makir-ig 
a f r a h  break in the sheil and mounting it vertically so &zit tfte break faced ifup, Sations for studying the 
calcified strucmre were so&& in household bleach (sodium hpochlorite) for twci hours at room 
ternpermre to remove organic matter; sections for srudying the orgmic cores were decdcifid in : .0 S 
HG1 for 15 minutes and the membrane w s  then pulled off of rfie calcifid portion. Alf specimens s e r e  
washed in distilled water, mounted on darninurn stubs, spuaer-coat& with gold-pdladium at 15 Ma in 
an xgon atmosphere, and s m d i d  with a Model W B 4  1nternaticn.d Scientiiic fnstrumentss schmlng 
electron microscope 3t an accelerating voltage of 10 kV. 

Five mettsurzments on the micrograph of each eggshell cross-section were averagd to determirie the 
eggshell thickness. exciuding membrme, for each egg, For comparison of our rhickness data with o&rr 
published data, I added 0. I 1  1 mrn to the mean eggshell thickness to aeilounr for mernbrmes (1,. KiE pers. 
c o r n . ) .  Percent ti-riming was crticulatd b j  dividing ;;fie tot& thickness by the prs-DD'F historicd 
thickn&%s of 0.591 nun, which is b e  mem of &e closest bald eagle popularion to Arizc-tna, located ir: Bala 
Gdifomia, Mexico, for which historical thickness data is avaiiable it. Kiff pers. c o r n .  >. 

After the coaatznts wcre removed the seven .aihsle Ari~oina eggs, fc~ur remained intact. 8. candlai 
these four eggs to look for the isreg~lari;ies, termed "holes." uhich here first nrjficed in st3me Califcrnla 
bald eagic eggs diicrissicn h e l ~ u ~ ,  Whiie: ho'idirag the eggshell ukaJer a lighr stwrce, td%e diameter 
of each "hole" ylas mrasizred ti, the crarese 6.1 mm using a caliper. 'I'he eotd zggsheil area 
:dculated usrng the formula: 



where A is area, L is ic.n,qih, B is breadth BPeakdI a;'$ a/.  %9?3). The total z e a  of "holesm was calculattxll 
as a percent of &fhe rord hurlace area- 

The b i c k n s s  data for: all Arizona kd9 eagle eggsIlell smplirs and t l e  ultratrrrcturi: for: efie uhole egg 
samples is given bclow and dis2ussed viith regad to preb.iitus bpiidies on the e8.r~ of organochlitrines 
t,n bird eggs, 

fi=ggRchetll Tkickness 

The average fhickness of ail L4rizuna bdd eagie eggshell samples is 0.563 m (SD = 0.842, range of 
0.45.5-6.651 rn-3, w h ~ h  is 3.9 percent %inner &an the pre-DBT mean of 0.591 mm from the Baja 
C:alifc~mia popularion (Table E5-1). This hiakqess is idenricai to the xrlean ~;"ricbr;sf of 0.561 mm 
ohtaind by measuring eggshell fragments with a manuA gaugc at the Wcstcrn Foundation of Vei-rebrate 
Zooiogy (E. Kiff pers. :nmm.j. Cmhb et izl, jl990i found a me&? eggshell &ickness of 0.539 mm for 
ArHona bald eagle eggs coi1r;cted from 1977 to 1985. This is not significmdy different thm our mean 
(P > 0.05. t-test). 

Studies of many bird species, both in laboratory experiments and in wild popufations, have demonstrated 
that organochlorines, particularly DDE, induce eggshell thinning. Hickey and Anderson (1968) first 
demonstrat4 such a correlation in bald eagle eggs. Wiemeyer er al. (1984) found that 10 percent 
~ i m i n g  in bald eagle eggs was associatd with 5.6 ppm DDE (wet weight). Four of the 26 smpies  we 
measurd showed t5iming greater bar, 10 percent (Table ES-1). Of the whole eggs measurecf, the egg 
from Horse Mesa territory show& t i e  highest percent thinning. This was also the egg with the most 
developed embryo (see Table E3-3 in Section E4). Although eggshelis are & i n a d  during incubation by 
witi.Idrawal of cal:ium for the developing embryo's skeleton, Bunck et ai. (1985) concluded that thinning 
due to elnbryonic development was insignificant with regard to &inning due to orgmochlurine 
ccrnramination, and thus correctiorl for stagz of incub3tion is not necessary when ma3ring thicknas 
comparisons. 

The general s:z-mchr:e of an eggshell is sfiovlr, in Figure E5-2. Fox 119761 fcjund that a b n o m d  
uitratmceilre resulting in ernbrvorsi; mor;aiir> can be inductxi by DDE, independent of shell rhiming, 
Each component of ci%e baid eagle eggshell is d~s;uxsed below u itb regard 68 varicaus stildies of &bi?normal 
e,og:>hell ul trarmcP~re in orfler histis, 

The surhce oi  hi: \!;ell is encinsd iirn a &!a?; gyrozeinac&xaus cgssiete (Tyler 19%), The 
cuticle atds in prevzntion of bacterial inCct:on (Caiiberl $9'31, redudex evaporation arid cctntributes to 
shell strengdl iSimor;s 1971), and makes siirrle shciis Eater repellant (Bear3 19748 In some species &ere 
is an additional calcified layer erthcr on top GZ tile i s r i ~ i z  Qr under it. :all& t3e cover [Qier 1966) J 
did neit ahserve a  cidticie or cover In an? cis &e Arizona bald eagle shells examin&. T!ier (19668 
e x a r n i ~ ~ d  25 odacr ppe~ies of tlre elder Fdcorlif~rmcs snd faii;3d ih-tainingi b a r  ail had a very th in  
ciitrile (I t~ BO him), bili worie had a +~-8i*1= l .~ urhsle eggs we examinid ?Acre washed befire uke 



Table E5-1. Thicknkq~ of bald e3gk eggsh~IIs im;I PZHCCF;~ thinning f r ~ m  pre-DDT m e w  &icknss of 
0.591 m. 

Egg Breeding 
Number Territory 

Phctc? Average Percenr 
Sumker: T h i c h ~ s s  amm) 7% inning' 

Cii-dizue 
CCXFF 
R d m n n d  
East ri'erde 
Wednronrl 
C d a r  Basin 
BItie Point 
Pinal 
Pinaf 
Chintt 
Horse Mesa 
Horseshoe 
East Verde 
Sheep 
76 
Sheep 
Hecho, Mexico 1987 
Hecho, hlexico 1988 
Rdclmond 1987 
Cedar Basin 
Chino 
Ft. McDoxell 
Cliff 
Horseshoe 
Aiazni~ 
Horse hlesa 

Photo nurnkr  refers t ia the sczumrng ~lweron m,rcsgr:tph fr4~hn whach the measuremerrt.c were made, 
3 an~pative percent thrxrn;ng nndicatei, that the egg \rids [ ~ B c / C ~ F  than the prc-DDT m a .  
' Sample dad sat have an q g  number a ~ p e d ,  



recci.*d ~ h m ,  knJ bnrh y>vhole eggs and frag~ncnti, r w r :  exprzsrd ti? wesiher m d  mechanical abraion in 
their nests fOr sever21 nwnths 'nefsr:: the? Uer-S ;sYli.i.ted. f r  1s theszhrs* Iikdy L h r  the very &in cutlziz 
cn the freshly laid eggs uas r@:n~)v& ,?;) iizsi;:ati~?n and ahrasi:);;. 

Pmhes  of cuticli: have beer: nbsened on Cdifx~arnia bald eagle eggs ~ h i c h  uerc incubat4 at the Srint;i 

CRE Predatory BirJ Research Group iD,  13;;111d ktzipuhl, data). Garrett 619?31 found &at brown peli:m 
eggs with high DUE and severe thinning did nor completely lack a cuti~le,  and conzludd by % I S  that 
prernakre tenninariur, of eggshell fomarioa raor an effect of DDE sr,nnmInation. Studies r-if C>&CY. 

species which have pigment or, the curside of the ;uticIe revealed that? even in &inn& shells, pignnenn 
w a  pressat (e.y., Fox 1976). Hw surxmary, it is therefore unlikely &an ~ $ 2  lerel of DDE in the :%rkima 
bald eagle eggs coazrliluzd to tfie lack of obsesvabIc cuticle. 

Studies on c o r n o n  terns F o x  19763, Corur~ix quai2 i3IcF;lrlanib er irl. 1971). Americm kestrels (P&ail 
el ui 1973), and brown pelicdns Erben md lirampia 1971 1 shrtwed globular prt~jections on the outer 
surfax of the eggshell rtzsr;lti:~g frcm the d~smption of the cuticle mdsor cover formariot1 that were 
k\si>ciatd with srgano~kiorine conranainalit~i~. I observed no such prdections on the Arkr?n;a bald eagle 
eggshells, but have seen them on some highly conlaminat& bald eagle eggs from Caiifomia; these had 
up to 1100 ppm DDE G I .  Bland unpubl, data). 

Calcified Shell Layers. The calcified portion of %be eggshell provides the embryo with mechanic& 
protection, is the source of skeletal calcium, and controls gas exchange and water loss (Taylor 1980). 
Ninety-eight percenr of tile caicifieci portion of Lke eggshell is composed of CaCO, in the form of calcite 
crystals; the remainicg two percent is an organic protein matrix jtundholm 1987). 

The crilcified sheii has several iayers: maxmiiIary, palisade, and the surface crystal layer ( F i ~ r e  ES-2). 
731s bas$ caps and cones, refirred to co:lectively a the manrmiflary layer, are arfSacent to the outer shell 
membrane. The spongy or palisade layer is outside the rn iilary iayer. R e  basal caps rtre formed 
of cakite crystds radiating out from the rnamniilary cores armd are partially emheddd in the outer shell 
membrane (Bunk and BalIou~l L977). The cones are formed when the laterally-growing crystds make 
contact (Giiber: 1979). T n e  palisade layer is a continuation of the nammillary cones and is wiumx 
in appearance, each column roughly corresponding to cine cone, The outermost pdisade consisa of a thin 
layer of compact, radially oriented cqstais c d l d  the surface s r~s ra i  layer pecking 1975). A very fine 
network of organic rnarrix is e m b d d d  d1rclughoiit the cdcifizd portion of the eggshelf (Simons 1973). 

The caIcifi& iayers of bald eagle eggsheifs generally correspond to Becking's desctiptioaa, with b e  
exception that &ere is no surfxe crystalline laver Pi:ite 1). T-jler r 1966) fo-iind that rhe 25 other species 
of Fdconiformes he studied also jack ~+l.,is layer. The appeaanze of the palisade layer varict besuiwn 
species, In bald eagles, ds Hrm somc other Accipi:ridae iTq%er 1966, D. BIaaif msid R. Riqebmugfi unpuhi. 
data], there is a 6isriia:t outer palisadc. layer u ih  iarge spazs  or clefts peq3endiculz to &e outside of 
the shzll !f31atc 2). C C I O ~ C :  6 1 g79) called this &e "resistsnt sisn%:e Iiiyer" d ~ e  rc its rcsistmze to etching 
with acid, priiSaSIj due $0 i& ,irl;iatrvel> high :onrent of organi: rmner; Board : 8982) refers tc this portlean 
of the pdisade as the '"reticulate la)er'" whizh i:, :19e t9rm W Z  will 1;s;: ~ S F C  It appears that, in at leas 
some dnstances, :he c!e?s are branciizs of 212 p)rts  iPilixl: 3. s ~ e  d i smss i~n  bclou unJer Yorcs!, 

The eon& =;sf a a,,>rmall:, - f ~ m ~ e d  mammillarj Ia? er are cijmpact snd hemicphericd fir% shape Pla te  % 1. 

In bdd  eagHes ctnd s im le  other Xc:ipiti-BJae, hkre is a diitmrrce di;.m;xiation hlt8r.cerm &e m a ~ m i i % a y  and 



palisade Iayers [Plate 3, whereas in some ctther species the two layers are indistinguishable qe,g.. R i l s ~ t e  
Terms, D. Bland and 1. Nisbet uxzpubl data), Cook5 (1979) found &at the ratio of cone height to 
mammlllary layer cf:ichzss was increated f ~ r  reccxlt eggs c o m p x d  t&rm pre-DDT eggs for two 
Fdconifc?rms specizs. Ef:: related Lbis to a dzcnctase in %rarer v q s r  cctndncr;ini.e, An elangat&, 
abnor-rrad cone st~ircmre uith exaggerated ;lefts between c o n s  is deplctd in PHate 4. Cb;.stiy s p a i d *  
2omp;xit cone stmccdre is aisociated ;%d hth chserrrnger egghhe$%s (Simons I97 1, Prusoaas 1982 2 .  

The insrde of the basal taps ~ m e r l n g  the ;-ornes are visible %hen the membrmes are removed pia te  51. 
The number of b3sd caps per 5quxi: nnlnl for rhc: sev6r.l whole Arizona bald eagle eggs is given an Table 
E5-2. There is corssiderahlr variance bemeen samples, and one egg sho\\> high viiriarnce f i t l a 8  w i h n  
samptes. The enabryo utilizes caicium fro~r, the sheX) for skeletai ddeveiopmznt {Githert 1979t. Pfate 5B 
shows eroded basal caps on the inside s f  a shdI which contain& a &ree-qriar?ersde~'eiopd ernbqt~. Fox 
(19761 and Greenburg pr ai, (1979) found that the number of marnrniilde or baa! caps per square mm 
was decreasd ti! DDE, hence the caps Miere enlargd and fexer caps per area were prsent ,  The 
eggshell from Cligrerritvry has b e  mosr ob~ ious  defbrmations m o n g  the Arlzfina eggs, witfa some cc~nes 
completeit lacking bcisai caps md wiih many srndi, fragment.& basal caps Plate 61, However, in our 
sample, there qpears  to he no correlation between DDE iwst wt) and nurnber of basal caps. 

Pores. Tne c d c i f i d  shell has openings called pores, originating bet\r,seen some of the cones and 
penetrating the palisade layer as roughly cylindricd channels opening tu the outside iTullet ei rzl. 19751. 
Some kinds of birds have branching pore channels, others are fume1 shaped and some straight flulles 
1984, Rafin et al. 1980, Tyler 1966, 1969). Bald eagles have pore systems classified as the "reticulate" 
t>ye by Tuilet 11984). The pores ailow gaseous exchmge between the developing emhqo and the 
atmosphere @ A n  er a!. 3988). The shape of the pores is one of the factors that affect the egg's loss of 
water vapor to the atmosphere. Eggshells with rhe reticulate pore stmcture have a high resistance to 
water vapor conductance because of t i e  many narrow channeis in the outer palisade layer and &erel;ire 
have a relative'i:, low porosity {Board and Scox 1980). The inncr operling of a pore channel is shown 
in Plate 5 and complete pore channels In Plates 3 md 4. Tyler (1966) consider& the pares of the 
Falconiformes he studied to he unbranched. He held &at the chard~els ended at the junction of the 
pdalisade with the reticulate layer. However, his studies with dye indicated that the pore channels were 
directly connected to the clefts of the reticulate layer. Our data conflicts wirfi Tyler's inteqretation; PIate 
3 indicates a branching of channels, 

The outside of the Arkoraa bald eagle eggsheIls shows the "isaurm~erahie tiny p i s "  mentioned by Tyler 
(19661 ("Plate 7 ) .  Ic a severe!.; thinned Califtjmia h;xM esgie eggshell, which lacked the reticulate lapier? 
&fit: tiny pits are lacking a ~ d  pores appear as lxge,  roundish holes @!ate Xi. 

Several studies hate ir~irestigxred the effect, o f  organcrchlnrrnt: cipntamina-tion itn eggshell jdore8sizy. Cwke 
61979! found water vapor ;onbuc~mze axid hnctxonal pore x e a  reduced  an nnuderrn peregrine falcon eggs. 
Fox ( f  l-176) fcui-nd rduc.d  w:ifer loss md fener pores in BDE-contaminared z~>nnrrt_un tern eggs which 
failed rt:: hstt:h. These effeitki %ere independent uf eggshell 'P;iialxxing. PeAikall pa a!. (1373) fwnd  Water 
loss @ermzabili~y) and ~ l ickness  were ridured in zggs from qiaire Pekin cfxzks, -4n1erizan kstrels ,  and 
riag doves fed DDE A theory. to explain ~ 3 2  redciuztior, of porosity in shin eggshelis reiares to the pore 
shape. Masf  of the rzs i s~ane  .in water vapor ci..nductan<e uf funzel shaped pores o c c ~ r s  across tka 
n:uarrou, inr,er se:-ticin (Simkiss 19861- Th~refj:rc9 if eke %aide F~IEIYI p a t  of the pme ucse r d u c d  In 

l e n g h  by a d::nrlinp lia the i-utes laj5r.s r f  :ht: simz.',l. dl! that ~ i i ~ b l d  rcinaln vf the pnr& 1s the 3 ~ ~ 0 %  



THabfe E5-2. Xumber of has22 caps and perceze of sua'I4ce are3 c~a.ered tB> u f i l i i ~ + 4  for wht~le eggshells 
Rom Arkona. 

Breding 
Territory 

Pzrcent of ToYd 
Number of Basal XIem per Egg Surface Arm 

Capslnm" (vximce) Co~zred  by "Mazles"" 

Chino 

Ft. McDowell 

Horseshoe 

Horse Mesa 



pnnion and thus the overall resbsratsce of the. shell rxouid increase mri water vapor cctnaducmce would 
de~rewe .  However, this does no.: expiain rhe redcz.xJ eqater Boss .;+hi& is i~ldrpendent of shell &iminag. 

fa conrrat to the above studies, incubatic~n nf DDE-cnnt~tminated Gdifcjrnia bald eagle eggs at the 
University raf Calif<,mia, Saata Cruz Predator) Bird Research Group, showed Satzr loss two-to-&ree 
times greater than tiae 15 percent uhich R&n et a1 .5,i19801 fmnd was normal during incuhafian g T 3  
Wdton unpubl, data). During n3urine zmdling r,E some nf these eggs. certain inegxiaities in bhr 
eggshells %ere t,bsert.ed (3 .  Lixa&icurn pers. comm.). 73ese appear& as tsnumercsus "holes" in the sheBl 
or pitints thrt~ugh which the Iight penerrand iPIates 9 and 101, "bola" x e  much larger thm pores 
md msj  he relaad t:;r rhe iracrel~sed water Iliss irbsewd ifsince rke rate 02 ~ a ~ e r  BOSS i n c r a s  ~ i t h  
increatng pare diameter (Sirdiss 19861. The diameter of these "holes" ian the inside of the shell ramgi;s 
from 8.5 mm ro snore t%am 1 mnun. whereas hhe inside diameter of pore openings is approximately 0.025 
mm , 

The percent of told surface area covered cihy these "hclles" for four Arllona brilrf eagle eggs is given in 
Table E5-2. From the aztsidz, the: "hiiles" ase delineateif by a roughly cirsufa- fissure @fates 9A and 
IOA], and &orm the inside they lack an) basal caps or cones Plate IOB), The Iack of orgmked structure 
in "holes" of Arizona bald eagle shells is shown in PIare: I I .  Haiwood and Ohmarl 11983) noted the 
presence of "a small pinhole' in the 1982 Bartlett. bald eagle egg. The egg was appsently b u r i d  ia ine 
botrom of the nest and may have strstaind nlecha~licd damage, We are currently evduating the 
relationship of these "'holes" to organochlorine contamination and their affect on hatching success. 
Alhough all eggs have some slight i r r e~ la rk ies ,  potentids for derrirncntai impact of a large percentage 
of "holes" are sever$: desiccation due to increasd water loss and increased egg brerricage due to less 
organizd shell strucrure. 

The calcified shefi is dso  permeatd by smaller holes, called by various names such as globufx inclusions 
(Erben and fOampiZ 1971), gas inclusions (Schmidt 19621, pit-Iike holes ~Xeyn  1953), md vesicular 
holes pecking 19751, The vesicular holes in the Arizona Bdd eagle eggs rue f prn or less in diameter 
p la te  12). Simons (1971) found that vesicular holes are lined with organic: matter and a>nn%f& by very 
fine organic strands or fibers, Becking (19753 found the vesicular holes were Iarger and more numerous 
in eggs of tmpfcd birds &an those from ternperate regions, speculating that the hnction of these 
stmctures is related to gas exchange. Erben and Krampitz f1972i, Fox ii976), and Pedliall et al, ($973) 
ft3und that vesicular holes were more numerous in DDE-conraminat& birds. 

Membranes. Two so& proteinaceous laters surrosnd the egg alburnsn. These axe cormnnnly r e f e n d  
to a the " ime t "  md "outer" shell mzmbranes, albholigh neither are true cj~ctlugicra3 mcmbrana, and are 
separated from the chorioallantois of zke embryo by a thin "film" !R&n es aH. 1980). The membrana 
arc siighrlj e l s t id  fibers :e:mpc>~ec" of :i 21nti.al proteinxm?i38ds COX surrouraded by 8 glg.ccspri~teits BGilherz 
19791, 

*fie shell mem5ranes hava severd f~inctni~ns. The innzr ~nemhr ;ms inlax% the rqpicd oval shape to the 
egg and is attaiiaed to the albumen hg, a "liganscrr:~'" (Gilberr 1979). The outer m e n ~ b r a e  mJ its 
assozi8ted organic: corls s e n e  &% nuirizatietn bites for shell crjsral1iza:ion (Stembergex pt al. 29771, Both 
membranes are invi.'8vd in rz~wlating g a  ex~bxmge beteeen the ez'nryo and &s: cnririinment, dthriugh 
tg, a lesszr n;xleca dlar-8 rhe caicnEed ponicn of the shell cR&n el ad. 3980, Thc rgo  mernb~anes at h e  
blunt end of the egg vqm-kabe cfcer the cgg Is {;lid ti, h r m  &z iair sdc (Gilbert 1919b I ~ B  the later stage 



 sf develi~pi~lent, the embqs 's  head lies alijace~t ti? &is air sac. and when the canbryc3 break tlarc~ugh the 
sac its lungs begin functiiining. 

The outer membrm: .*t id1 its associated cirganic: cores is shown in Piare 13, Robinson md King 611978) 
found abnormd distributir?~ and shape of organic cores in eggshells wisR r d j u c d  breking strenga. 
Greenburg ef al. 11W79! found fhfaal DDE rcdu:& the number i:C orgbinic :ores in andtllards, along with 
a linear relation between core and basai zap densities. TRPI, cciniiudd Ifia"iDDE affects the factmation 
of the rzrganic partian tsf the eggshell. This effect takes phce in the i s t lmns in a manner diifere~:nr 
the &inning t7f the calcified shell, which ocLurs in the shell gland. Erken md Ksm~pib (1971) found t;~ar 
the tor$ organic matter in the sheil pean.tion nf DDE-conr3raainated bnrwn pelican eggs was ksincreaed. and 
that the composition of Ihe amino acid phwI was altered? suggesting ;hat protein synthssis is a g e a d  Ay 
DDE. 

Tfie bald eagle egg from GIiff territory, Arizona, shoss an unusual abnnrrnaliry in stmcture possibll; 
related m nrganic binsyr,&esis, Tile inside of the sheli, between the outer membrane md the cdcified 
portion, is covered wit;? numerous bumps (Piate 14) up ro 2 rnm in diameter which are visible wirfiout 
magnification. Since the bumps are renraoved when a shell sample is soaked iin bieaih (Plate 15) but not 
when decalcified in acid (Plate 161, it appears h e  humps are composed primxily of organic maRer. The 
bumps x e  tjrmly attach& to th2 calcified portion of the shell with numerous fibers (Plate 17). Attemp& 
to remove the membrane intact from an area of bumps were not entirely successful since the membrane 
around the bump tore apart, leaving :he outermost membrane Iayer still aEached to the calcified shell. 
It appeGs &at the hrrmps are giant organic cores, form& by some u b o w n  disturbance in the isthmus, 
m e r e  are no corresponding giant basal caps under the humps, bur this shell had the highest number of 
abnormd, fragment& b a d  caps, which map be a result of' such eniarged cores. A few of these bumps 
were also seen on the shell itf the egg from C d a r  Basin territory, but not to the extenr of those on the 
egg from Cliff territory. 

Mechanical protection arrd rewiation of gas exchange with the developing embryo are the two most 
i m p o a a t  functions of an eggshell (Gilberl f 979). Disruptions in the formation of rn eggshell can effect 
its integrity, and consequently the hatching success of the embryo and productivity of the adults. 
Orgmochicsrines, pat-ricuiariy DDE, are known to disrupt procsses during the formation of both the 
organic (Greenburg pr trl. 1859) a ~ d  inorganic [Lundfiolm 1987) cnmponents of the sheli. resulting in 
abnormalities, such as thin shells, that can be detrimental to tfis er~bryo,  

The uleralnrcture of h e  Arkma bald s g l e  eggshells u e studied generally zvrresponds to &at d a c r ~ b d  
for olher spccies, parti:~ijari'l! for ul;!er me:aabers of &c I:d:c~nifc>rrne~ i(T4ler 1966,. hdzm perccns 
&inning for aali samples 64.9%,1 is wei: beiow the I O  perserrt Ievzi =so;iatd with reduced productivity 
In n&er Mild eagle p\jpuiaei~~ns iI,Yizmr:v.tr er" i;!. 198.4, Nishch 1989) bSdj nnc egg (from the Q'ljff 
breeding tzrsiiory; showd d jismprior~s in ztmcmre i ; ~  bo& the orgmic  and inorganic ?oflions nf the sheH1, 
8Lthougk ahis egg showed onb B percent thinning. 



Rcaaeratl). nun.acri,ui, large '"holes"' were tlbsesr ed in srpmr C,difotsmia bdBd e:iglz ~ g g s  with high DDE 
levels anif excessive Kartr loss (B. U ' i n t n  unpr:hl, datd), We o h s e n d  su:h '"herles" in f ~ u r  ,+$ritona 
eggs, but denxitie%\ of %e holes were onc ~ r .  two orders of anagnihlrle less &an an the Calif~rnia eggs. 
The ~~c'rbsibiz impact su;h "holes" mag tlave. on vu'ardr less i'hom b ~ l d  mgie eggs f r o 3  ag~ arid i;lirnatr such 
a,, A r i ~ o n a  i\ unknilvba: 

f late 1. Croas-se~t~on <.if a bald dapte eggshelf from Sheep terntor.;, 1987, c,L1owmg the 
irajers: urn = outer membrane; d =r mammllaq layer: % = cones: pl = pahsade 3ajeir 
Xote rht- compact. clnselj spncd 20n25 of the maarunailar) layer Butside or' shell 
mdle.atc.2 bj araov-. 



Platt: 2, il'r.i.ij-:.-- #,. L1C~I-L Oi 

;?. bald eagle eggshell 

f'r'rurrs Piiyal azxriidrj . 
89F-, showk'g the 
numerous clefts ill 

the outer palisaiir la>-er. 
Sotr the distinct 
derna~c:ation b e t ' i ~ ~ ~ l  the 

~ ~ a m ~ i ~ r - y  p i i ~ d ~  
layers, Outsicit: of she:] 
nQdiiatcj  by tarrow. 

Plate 3. Cross-sectinn of 
ri bald a g l z  egpshzll 
from Chino territory, 
1987, showing a pore 
chaxnel @i) that 

branches. Outside of 
,&eji &di:a~& by arrow. 





Plate 5 ,  ~~~~~~i~ of haid Pegi? eggjh.;lil.: :i;rh mcrrri:ran-;s rzm,iveii, 5.A: LC? -, &. k m  Hsrscsh3e terrato:?, 2988. n!r 
ora&rlz <.f fibers f3.0nr the :.)~:~yr l n ~ ~ : b ~ ~ ~ : e  birr ;.iaibii: in h e  :a;ls (b:) whirre they enmeshed. The 
ryyi;rj nnansamr,n; of bn,si cnps :.roiii.d 3 pi; -ji:nisg (;?) i.' &Q'A:I. ail!jijj/;lh lki l ieiv d2i-s not ii;!ii~le i t  this 

opzninp pena;rarcs the silcl]i, 5 0 :  itom HLr:,e &i;ia kr.;inor)., lilS5. 2%- caps {hcj h a ~ c  heeri arodzd 

friini resaypiion !,î  caicitr &z .',i4-dcb&i!psd -mbr.yo, So1-s in the :mi::-: c:' :il; bawl caps indicate. wlizrz :he 

or.garii;- C O T ~ S  ( ~ J C )  'A:crZ 'icCai;rd. 



Bfote 6 ,  Insadr 01 ;t bald 
wgIe eggshull from CIrff 
trmrov, 1989, %jth 
memheales removed, 
?;ok the numercsus 
fragment4 bas8 caps 
{k) some cones (cg 
~s>mpletedy Idckng bast1 
caps. 

Rate 7, Outside of a 
bald eagle eggshell from 
Eforsshoe territoyp., 
1989, showing tbe tiny 
pits (pi) ora the surface of 
the egg. 











E-32 Ht:c7i:i.r,nk or: l i ~ s r i h i ;  B u o i i a ; ~ . ~ s  ~h AR;?~:\ i 
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Place 1.2, Gross-~sr:iior4 
of a bald eagle eggsh~81 

from Final, 1'387, 
shaitlng vesic~iar. hoks 
{y': that occur throiigh the 
~ajcified ia3p.r~ of $be 
shell, t3utsicie of shell 
~ridicatid by anor t ,  

Prate 13, Viciv of the 

c~i tcr  silrface of ouEar 

eggshell membrane (om) 
of' bald ezg'ie egg Gom 
Cgdar Baikn territory, 
1989, showkg organic 
cores joc) rvhich are the 
r.i:rci~irisn siks f i x  calcite 

crysdrt~liza:ii?xi. 





Estate 15, .::f j>;slii -::t.ir '- ecz5i?,e.lj .. .. f . . a ; ~ . ~  (xi!!': trr:.lc;,r;. 1984. isA$: 3:l:l;rj a jbj i z  ;is?": after soakicp &-, {he si~eil 
in bleach for 0.5 i:-i., b::r the n~rrer s ~ Y I !  mr.:niir.ar,t. has hc..zn iii,.soi.i:2. ISB: .4$t;::. s:,ag:mg tk:s same szimplc In 

bleach f<3r a e~-~t:i,i 1.5 h~ . .  :he buixps arz c<>:cpitzly d:s;oi;,t.d. Xa.x.oi~; ir,Zicarcs ;..jhc~;. burn9 '+%a.: B ~ ; ~ V ~ ~ U S $ F  

located. 



Plate 16% hstde sf AaHd 
eagle eggsbell from 
C&r B m n  terntoq, 
1969. a k r  partial 
debalzlficatioo m MCI, 
showmg iarge bump ti.pde 

renlahus iPl j .  

Plate 17. Cross-slcrlon 
ot bald eagle eggshell 
from Cliff rerntoq, 
1989. showing the 
nulaerous fibers (tb:b; by 
ufilch the bumps are 
a t t x h t d  to the calcified 
iaker. Outside of shell 
121dlcard kt? anou . 



E-36 Gcor , OGY . tl,F NE:TWG BALD EAGLES IN A 4 ~ ~ ~ i : s ~ . ~  
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Prepared b) E.K. 1 yse 
?Il,irar;lna Stntr ISnii.ersit> 

h:c~nseri dnivn of erac!angzrd or thr e,irdrr-A spxre. hdc U S U ~ I I P  i313 01%& tilt: prdse1"\..9tion of: habitat ur ~ % e  
xdrnlenanx of a feu serns1r:rr)g organism:, iz!,7oos or ~ T I " S ~ ~ Y B S ,  Gnli; bile 311vent of ~ A z  USE of vxiabie 
numhzr of r a n d m  r.epc& Icizi i 1 KTR), sornzrines csifeci mini-saczliite or D S A  fingerpriilting, estimating 
genmc variabilii) depended on p r~ te in  eie:trop!;or2sisc tighiifi samples iinly a small fraction. at best, ot 
tkc gznomz largel~ ,-omposed ai coilsen e2 gece coding secjuxcss. 'file genetic resouries of enda~~gera j  
sp&iies h a  ,ronlb rei'ziit!j f3el11 c011sidc'red. Tk;: ~ l z g j ~ ; . l  OC gdneiii KzSOUKiEP ttab ifiiil Iargziy to the 
i l i f t i i ~ l t >  of e~:imarin,o gmerii: iarialiori rather then n lack of ai~sr:ncsq of the potential hazards of the 
restriction of generic reso;ir;ili iS=hc3ev+aici--fJux r; oi 19831. S n d I  riipzlations oftzn have low Ievels 
of hetc.rozqgoii:y arid sfic!w signs ol inbresding ii-.presiiin, resulting ii; ohsernabie phqsiolsgicai problems 
i n ~ i u d i ~ g :  incrrssed ~ L L  s i l e  r n o ~ e l i : ~  ; morphalogi;3I 3sym:x~::~y: redxed rzprociuctive capacitl : and, 
increaszd popuiation sus:epiibilit) to pdtilogcns v u h k i  and O'Arirn 1999). 

TIx potential of mcieiuiar teihniques in pursui~g genzt~,: ar~alysis of endangered species was brought to 
the attenilon af conser7?ationlsts by t ?e  dramatic results of O'Brien in the cheetah. The) report& &at 
cheetahs are niir on14 homozygorrs bur. astonishinglq enough, that Gieq accept reciprocd skin transplan& 
iO'Br~en el a!. 19851. 13sorein electrophoresis and skin transpiants as emploqd by O'Brien. alhougk 
well docurnentixd and stnte-of-he-art at the lime, havz been si;p;I21;ted by recomb in an^ DN.4 techniquls. 

The newer techniques of restriction fragment-iengti; po:ymo~>hism (RFLPs) analysis of cytoplasmi,: 
DNA,  coupled wi& RFLPs and rniiii-salzllite probes or nuclear DNA, has enabled conbenation biologists 
to spply genetic analjsis to a varietg. of biological problems, induding the question of generic diversity 
in eridangerzd specits. The absence of genz~i: x;ariahiii~y in popillations is usually atrribiitd to a history 
of inbrzedisg, rzs::itkg from a dras:i.-' redxiion in poprilation size. Re2snt pnbiicatii~ns irrf sttidics thinat 
ernp1ot.d DNA fingzryrinting te:trciques) have reporrzd low 3evels of genetic vziabilit? in California 
Channel Islaad foxss iGills2ft el ul. 1"33r3), the African ci~cetdh an2 L\Z Asiatic lion jk'uhki and O'Brien 
l W O ) ,  

. ~ 

The porzntid iif DNA tlingerprinring has been rrlost fiiliy realized in birds where the presence of nucleated 
e r ~  )r0."'?3 ,:,,s a41;ow the isi-?Iatiori <if D N A  from i? fziv drops of bi~icic'i. DNA fimgeq~rinxing in hiriis has 
been ussd to iiii.n~i;'). brood m:ii.;ipie panzrnit: ('Burke er a/, 1Q89), to establish astrz pair matings (WeRon 

21. 1988,, ;is i dznr ie  pijpiriafiun sy;e:if'i: piil>-rri<?rhjiiis~",~~ 2nd dc~ecfit"d5:e.d leveis o.i'hsterozygs,sity 
(Lsngrniri. t.r ai .  1988;. 

In &is sp~.r%y, cg;:ip~~i" fhz generics of thrze bald eagle pzipui:itioms using DNA f2'ingzrprintiaag 
techniques to eseP:~l;ate inter- and intra-populaeion gei.ii.tic variability. Sps.-'iilcaily, we apply these 
t z z h n i q ~ s  t 3  th.5 f i~ ' i io~~-ing question.-.: (I.! Are &ere population-spesiiic restriction fragnaenes lhar can be 

. ,. , used as xnsr.kc.rs :o idmeif-), ai%dii-ids::al poyniaei;>ns? (21 What are ~222, rela-,iz;e amounts sit‘ hetesozygosity 



c i s.. pcnzmic vaa.a33ilir>) bet% een piipulatin~i%~ ii1~9, (3; %-hist ,are &e relatii r :ir?BounLq ,a$ yl~latednes~1 
betseen the p~pclari~ir ts  ur;&r inksestigation'P 

E6,2,1 Sitrzlgafs 
Bald eagle blood samples %ere sent by variolis lieid aorkers ti) J ,  Lan,o~~:irs: ax Los Adannos Natitin,il 
Labaratiiry, t i a s  .&lamas, Seu* hlcxi:ar, TI12sl scimp8e4 had heen f r o z c ~ ~  as whole  blood or frrpzern dfter 
dilution ira buffer: the] xzre subsequently shipped to eiiar i a b i t ~ a t ~ x ~  under iirl see. 

E&,2,2 DNA Extsrtelion and Bit~ttiag 
Frozzn blood hampies were t h a ~ e d  a: roor:~ temperature and DNA axtra:td, ioilonving the procdure ctb' 

Alulienbach es al. r 1989) with. lalirlnr :noditications, Approxi~iat~ly 300 pl of sample diluted ilvirfn an 
equal volume of SE buffer (Tris-HCi pf X 8.0, 25 m3I EDTA, 75 rnLf SaCf 1 plus 100 pi of Proteinkse 
K (10 mg'ml) an3 100 pi trf Ilf  percent SI>S, Then sampbw Rere iniut>ated tit 37°C ovzmight in a 
rotating drum. One-quarter volume of a saP;rat*d SaCl soiu:iun nas  added md this was ia:mhatet;f at 
37°C in a rotating drum for one hour. They were &en e x t r a ~ t d  once with phenol:chlur~~form and the 
DNA przcipiratd from the trmsferrad aaqua3us iayer ~ i t h  an equaI volume of isopropanui, After 
viashing with 200 p! of 70 percent e than~~l  the pelieted r,ui.leic acids were dried in air and then rfissoived 
in 200 pi w a k r ,  

Five to eight pg DKA uas  digested with 40 units of Hjrrfl or HaeifI using the 10x buBer suppi id  by 
the manufacturer in a totai voiume of 100 pi. Digests were incubatd from 3 hr to ctvernight at 37°C 
and &en extracted ?ci ith phenoi:chioroform, DSA precipitated from the extract with isopropanol and the 
preiipirare collected by centrihgation at 13,000 g for 25 minutes. The precipitate was dissolvrjd in 10-15 
j -LI  nater, mixed tvith loading buffer and loaded into wells 1.5 mm x 7.2 cm in a 20-cm x 25-cm 0.8- 
percent agarose gel. Eiecrrophoresis to separate The restriction fraginznts by size %as peerfcrclrmd at 3 
Vicm fix 18 -20 hr, when f4.agments :ess &an 1 kb were mli off the gel in 0.5 Y TBE (5 x TEE = 
0.225 hf Tris-Borate, 0.005 M EDTA pH 8.3). 

Gels were stained with ethidiurn bromide, pilotographed with LV light and Then b f o a d  onto Zetabind 
mzmbrane. using the ammonium acetale procedure of Westneat er aE. t1988). Prehybridization and 
fiybricfizarion was carried out, according ro the method$ of Wesrneat er ai. 11988i. 

E6,2,3 DS,Z El) bridization nrtd Autorttdiogrnphy 
>?tiir:i-satc!lite variable bands Bert detect& c3n blots bq &ree Jitterear probes using the rcstrictio~a 
enili~nucle~\es IiaeIfri and Hinil. 3315 ~ i r u s .  mp28 Q't'a,isert ~t 01. 1967), %\as purchased from BRf-. I,ift: 
Technologies, hi. JeEreys9 humaa g-inibe 33,6 ii~ererrt, 33.6) k t m  a gift of <_'e:irnark DIaglzostics. 

Probe &I13 tsas l d h s 1 d  using a random prirnea kje @K& Life Te:hnoiogies:, probe 33.6 was labeid  
using the protricoi supp;nd the DSA, Blos  v*ers i i a s h d ,  follorki2g the p r o c d u r e ~  ati %Yestneat ef 
a5 (198X;, U P U O I I ~  thee Irmec ae roirnn tzmperarurt: In 2 r SSC, 0.1 percent SB3S for 15 mia;lutes, &&a 
nashed itnce ar 60°C ira 4B,1 T' SSC, 41. ! psrient SDS for 15-30 rnixlutzs, Afisr t % ~ h i n g ,  excess liquid 
was removed md they were &rapped in plahti~ a:nd auroradiograplaed for I ti, 143 Jays rising Kalrdak XAR- . ,  . 
5 $i;m with in:ms~rq;ng saxens .  Fipr: E6-I shokis autoaaciiogsams from eazh of tile emymz-prohe 
>)stems u t i i k d  
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Fi;~ri. t h - i  .iit:~rzdijiograo~r T r i m  thi. iiirec tnrymeiprohz 3yiii.ms used in this inveuigaiiiin la  
HaefBIIP$'-47: Ib,  H i n E , 3 I - ? :  Ic: Hinfl'33.6. Individual iabcli; on each aiirrrradingram are the sample 
Idbel~ providd B i in fhl= b lwd samples. 



%,2.4 billysis of A~torndisgrams 
Rstrlctlon fragments nn aumrdtdiogrm were scored as eei&er praenr 0 6  absent, A golden mgle BKA 
s m p l e  and r h r ~  molwuliib weight smdluds (derivd from digataci Imbda DXAB were nm atn each gel 
ta in3ure q u d  mobiliq across elecrrophosetic gels, To krtfrer ezqure that identicd fragments were 
scar4 fur each itldividud, comgaisons were made ody for individuals reprmeatd wihin a single 
au to rd iogrm ( sw tn ,  Gilbert eb d. 1990). 

These prsence m d  absence marric~5 were US& to cdeulaie the similarity ajeficient (xi, of f efieys' B[ 

d, (1985). mar: cdcufations were pert'omed on ;m IBM-PC with a p r o g r m  kindly prottidd by 
G r & m  Mstfk, U s  a m o s  Nation$ kahjratuegi. This  ourput reprlsmted both inter- and intra-populativn 
sirnifaity a>e%cien&. 'Pf.,ese x - v d u s  were averagd over df individuds and s u m q  statistics 
calculard, We repr l  a sr;tndad errsr of the rnw (s.e.m,), fitr m a  similxity cf,sfij'icients; &is vdue 
wa$ cc;lfcuiatd following the quatian of Cilbee eet diI. f199Q). PC-SAS (Version 6.0, SAS InstiQte, 
Gary, N.C.) was used to cdculate population-levsf statistics h r  x-values, hiem similarity va lua  were 
cluster& using &e dgorihm UPGhfA (Sna& ta Sookd 1973). The program KTSYS (Version f .5, 
Ext?ter SoEtware, Setauket, N.'5r,) w a  used to generati: phenrtgrltm of &e mean similxity coefijcients, 

We limit our discussion to the & r e  popufatiow uunder primary consideration in this smdy, namely, those 
of Cdifornia, Arizona, and Florida. We hays linalyzed birds from the other iocatiom and give da& for 
those birds where available. 

We were unable to identi@ population-specific restriction fi.agnen% in this study (Figure E6-1) .  This 
is not surprising due to the extrerndy high levels of variability rev&& with this t ~ h n i q u e ,  coupleu' with 
the high dispersd potential of bdd eagles. Some studies using DNA fingerprinting have r e v d w l  
population-specific restriction ftagments (e.g., b n g m i r e  el  al. 1988: Gilbert et ul, 1990), but &ese have 
mostly been found in populatttionq &at are very isolated and have had linle gene flow in the reGent past. 
Bowever, we did End that combinations uf fiagmens patterns were, in most c s m ,  use&I to conectfy 
clasify individuafs into the proper population when individual simiiaity values were clustered using 
UPGMA. A species-specific marker band wzts detectd for bdd eagle s m p l a :  this fragment w;ts absent 
i aa  golden eagle DNA. In s u m m q ,  we found no cunstmt, population-sp~iiic markers for hdd eagfa, 
bur were able to a)mwtfy ~ 1 a s i f y  individuafs inlo &their r s p ~ t i v l ;  populatioa% a majority of the time, 
This indicated &at our merhcrds do have the ability to c l ~ s i f y  individuds when used in a multi-variate 
m m e r .  

The average numbers of  bands per individud nre given in Table E6-1. The Flrtrida birds have a 
ansistentfy higher number of bmdsiirndividual thm the orher populations under A1 enzyrnelprobe 
combinations anaiyzixf. Arkorra birds have more bmds!individual than do Cdifcirnia birds with the 
exceprion of Hint2 d i g a s  prubs;il with the 33,6 probe, This couid be an ar-tafacx of the smd! number of 
individuais msmrtlyzd with &is probe, and at ppraenk, the results from the 33 6 probe should be t&en 'if;& 

some caration, 

M m  intfa-population similarity v d u s  art: listed ;in Tabiz E6-2, The most cornistent Endings are that 
the Fls>rida m g f ~  'have higher similuity v d u s  &m do Caiiifg~rnia tsr A r h ~ a .  This weauld indicate h2t 

Florida birds ;ire more clesseiy rzlati;ci; to one mo&er (md, perhaps, more inbred) &m x e  those birds 



2 %  
G $2 
*J -- 22 
M E  "1 -g :% 
0 -0 '2 .- g 
2 " "  
' " "3 2 
~ E Z  
c g e u  
'2 E 
2 3 2 
3 u 
@ "  2 a 2 ..- - J I E  
i 4  $ 

in C 22 a .9 rA 
$ 3  G , 2 .g .- 

z g %  
-4 

9 ti% 
3 .s 
8 2 CJ 

$j 5" 
3 ?% 
b) G 2  $! 
O E 2  

8 
13 @ a  
g d . 4  - G 

+ U S . p  
'fa G 5 
3 - 2  m 
r n c "  2 ;  8 g s  

*"* .!3 g 
.3( .m 

T 3  2 3: 
'1 % 

eb -- % 'g .-. 2 
p; 
"-cam 2 u % -  



The rts,iuks we: have ~3htaincd could es i ly  be explai~~cd by sampling procduscs. We know nauQIining of 
&z s a p l i n g  regirnm? and have no uay of" detxrminiaxg tile potential for relatedness m u n g  s m p l w ,  wi& 
&c exception of a few samples from A r ~ o n a  that appear to be nesriings. We akso have no way to 
deiermlne the natai origin of samples taken from adult and subadult irabividrsds; the locatnon of their 
capnrre ma3 nc~t  he indicative of their natal ilorlgiz~, 

The strtnd:rd error of the mean es.s.i-sn.), of &z inara-populasion similarity coefk?:ien& is dsct given In 
Table fT6-2. This ~ a l u e  indizara. th2 hnaciunr uf varlatiitaa of stnlilari'fy cisefi-ciears betwxn individud 
within the popuiations, They yield a s:rniix parrern to ihe x - v d u a  &tt42mseives The Fborida birds are 
ctsasistentiy less vaiable &an are &i;iuse from California ,313 Arlzuna, 

The matrix of inter-population similariq ci;rre51cients is giver1 fst Tkhle EB-3. Phenogrms producd from 
t h s c  similarity matri:es are i l iustrad in Fi~mre E6-2, The similarity iialues indicate that &ere is a large 
diference hetswecxl Arizona and Florida birds, which suggests &at they are the most distantly relatd.  
The Cdiftli,mia population ic most similar to the birds from Florida stlggesting that they are more closely 
relaid to California birds than so birds &om Arizona. Atthough the ahsofute values of h e  similarity 
coefficients between California and F l ~ r i d a  differ. the overdl Fattern of variability is sirnila and they 
produce similar pf ienogrm.  

!%Then included in clustt?ring analyses, birds from Canada are weif set off from the orher &rw 
populations, indicating &at they are ordy distantly related to any of the three populations being 
considered. In our analyses, smpies  from golden eagles p rovd  to be the most distmtly related @aving 
the lowest similarity values); confirming that our methods were reiiable, and that the powers of rsolution 
were at least, at tfie species level. fn addition, the overdf patterns of relatdness obtain& with eilher the 
HaeIlfiMi3 or HinB.:'>f 13 exymeiprobe sysrem converge, hi;rtfier contirming the accuracy of our nrehods 
{Table E6-3, Figure E6-2). 

Preliminary resulrs from Hinifi33.6 also produczs a phencgsam &at coupizs California birds to Arizona 
birds: this group remains distin2t from Florida birds. At present, these dam (RinfliM-13) are too 
incomplete to be consider& further. The XPD values wi&in each enzymeiprobe combination are very 
similz but the California-to-Florida comparisons consistently have Iower values ?sm the California-to- 
Arizona or Florida-to-Arizcim comparisons (Table E6-4). Suggesting tFiat the phenugrm5 based on the 
sinlilarity index are valid, 

i. So g~if2uiatii)n specific resrricricrn fr3grnenbs have been f ~ ~ n d ~  b;i6 paQterilS of fragmear~q will identify 
eagles t i p  a specnflc population. 

2". P,YiQhin pL3pslat!nns, Florida eag%?s havz EIX bight sirniiaritg witk Arizona m d  arexk highat  with 
Califjrnia, 4ttpend:s:g on die ealzyme,@rsbe co~nhiiration used, 

3. Surprisingly, Cdifornia a~ ld  Florida po2uiarirtnl: grciup :~gedaer as beim;g more cliosely related to a c h  
other than to ti& Arizona pdpulation. 



Figure ES-2. LPGMA clustering andysis rtf the mmn similarity coeE?ciea& given la8 
Table EB-3. Clustering was carried out assi;ag the programs avidilable in NTSYS-PC 
Thc dzha used to gznerate each phenogrrm is Habe%& on the f$pre, 



Table Eb-3 fatevcjpulation srmilah-ity azz*;irclents tJeffreys rl id, 19851. for two emymrlprobe 
systems. The v a % u s  above the diagond are frctnn Hialt-i!hf-13 and &ose below the 
diagosad are from HaeffiM-13, UPGhdA-rlerited deradrogram of these d a u  s e  locaztd 
in Figure E&J. Missing values are r epraen td  hy a dash& %me. Smpfe size (n) ,  i% 
given in paren&ses. 

8.289 (51) 0.326 (25;') q%,l81 899) 0.281 (28) 
FLA bla.SfM (5)" 

hgend:  -42--Arizona; GA-aiiflornia: FLA-Flori&; CAN-Canah. 
7 % ~  value reprwats tcn inkr-atoradiogm wmpariwa from a smlf sample size; its validity m y  be suspect. 

We were unable to isolate population-specific restriction ii-agments that couid be used singly to identi& 
populariurn membership of individual birds. We were able to identify cornbinations of r ~ t r i c t i o n  
fragments that were unique to certain populations, and these combi~ations can be used to corrwrly 
identi@ population membership of individuds in rnvst caes ,  Eagles from Florida were found to have 
the highest nunaber of rcstsiceion kagmenw per individud. 4lthougia Florida eagls  had the largest 
number of ~agments:individual, they were mure similx to arnz anoehcr &an were BndivBiliiais from gfie 
other popuiatrons- Flonda birds dso showed the Bouesr variation m n n g  intra-population similaritj 
values, 

Florida and Arizona birds were fi~unci, to be the leas; sinajHx. GGiforaia birds were found to be more 
sinri1;ur to Florida tharn to ixlddviriuals from Arizol-aa. 331is paEarrz naal; be aczepeed a a ppreiirnin~y 
%timate, more smpler; are n e d d  go validate &is relatiowhip. 



Table E64, Average Percentage Differeaace niAPD) %f;itri~ {Giibesf pga al. 19908 bawwn four Eagle 
populatiom using IiaellEj M f 3 ,  Hinfi,'M 1.3 mjnd Hint2 33 -6 ehazymz: pritiw 
mc~binations (in &rat c~rdesa, APD = above rfie diagund: SE3S - helow the 
diagonal. 

Arizona Cdifc~rnia Florida C m d a  

Arkana - 

Caiifi>rnia 3.9 

Florida. 3.3 

Cmtnada 425 

Arizona - 76.9 

Cai ifomia 3.7 - 

Florida 3.8 3.7 

Cmada 3.0 3 -2  

Arizona - 

Gdifomia 1.7 

Florida 1.4 

Canada 2.0 

Bruce Neill cts~tarributd if0 all aspects sf this smdy Kitty Brown provided Iiaboratctry asisrartce 
~hroughout this study, Ric Roche, G r & m  >lark. md Dm Gusitilfst?~~ pr~iriifcd computiPtiond i ~ ~ ~ i ~ t a f P i e .  
Witltour their cornbind efforts, cssmplctions of ahls yrojzct wrmld not ha\ e been possible; 1 m 
for their help. 



EMESZYRfE GESE'THCS OF B A U D  EAGLES IN 4KIZOKA 

Prepard by 
Gerard Zegers, Ellen Hostefi 

Universiry of Cdifomia, Sane3 Cmz 
hfaureen Schmidt 

Genetic Analysisi Hnr. 

Arktjna9s nesting population ul' bald eagles is smaiill cnough to rd i se  queseii.rns about the probability of Iu 
persistence. In the light of tfe generic pmbiems crf smdI pi~pulatit~~ls d l s c ~ s s d  in Sccrion $3.4, we ask 
the foliowing queslions regarcling &st ,."irizi!na po2uidri~in: 

1. Are overdl levejs 0f genetlc i ariation in the A 4 ~ i ~ i ~ ~ ~ 3  pop~lati011 sliggestiv? of inbreeding? 

2. Are there :my genetic differences h e t ~ e e n  rhe tZritona population and other populations [not simply 
specific diffcrenccq but generd trends)? 

3. Vu'fich popuiation is rnvst cIosely reiated tu the Arizona populatioia? 

4. How does a Ixger data sample compare with similar data collect& in 1985? 

Qustions 2 and 4 are directly relevat  to the possibility ctf a genetic borrleneck and the consequents of 
smd1 population size. hTorizot and coworkers (1985) emphzqize the importance of howledge of genetic 
information in mmagement decisions. because of &e possibiiity uf adaptation to local environmental 
conditions in the Arizona population. The third question is relevant to this possibility as well as to the 
generd collsiderations of small populations. 

Stafch gel electrophoresis offers the opportunity of shdj ing gene kequencies controll& by single loci 
with no environmental component in the vxiance of phenotypa. The system, involving comparisons of 
the mobilities of metabolic enzymes in electric fields, enables us: i l  j to estimate withiar paputations the 
degree of overall variation fieterozygosiry], m important clue to inbreeding pmblems: 12) to detect a3leles 
appxentiy unique to a population, pussibly suggesti~lg evolutionzlfqr ada;?tations to local cctnditions; and, 
(3) to contrast the genetics of different populations in order to traLe evr~lutionary affinieis and patxerns 
of didpeibai. 

In thir report, Re girovidct h e  results 4if an rlc~eropf2~3retii maiy4s ot six esfir>mo poiymorphisms fritm 
slven  population^ of baid eagles in L ~ C  'Clnisd States and Cmada, This Interpretation wa written by 
EHien Hulsterb. and ferry Zegers irniverslty of California) &ahor:rteiry m a % y ~ i s  md gel scoring WAC 

performed by h2.E. SchnziJt of Generic Analjsis. fnz. (under contract ~ i t h  BiiiSqstems) md with 
cctatsuitat,rjon from D.C. Msrizot. Eood sanlpies from Arizona ac re  collected by Dmiel Driscoll 
(BioSystems! and Rr:hzrt 3lesta (LSFJ5-S); zddiriond samples %ere prokid& b> Jmm Secgz  
{%4.larqLmd), Robert AnLlon) j%YasRial~?,n,on'h)regoni, David hfabie tYeuzs1, Steve Sherrod (Fiorida,, md 
f o h ~  Aiken iCd;lifornia), 



n e  maiysis of the geaaetlc sta&s of ,hskonrs bdd  eagles 1s has& con the f%)llt>wing data sets: the r c ~ d t ,  
of a 1985 stud! on ;%in33 gerleric varaatiim of bald r a g i s  tmm the western Lwkd States k%lorizot ci" ni' 
lg85), mci the current stildy. Morbot and cowcrkers rzyort gene hequrncies from four popuiili;r~orts --- 
Alaska, Washingon, Bregorr, 4recrna-md five enz>me,i--gfucaseph~spfaatrt.  somer rase ((-;PI), ailenusme 
deminast: (ADA) ,  peplidase-=& PEPA], giyowdae-l iGLOi, mij: esrernsc-D aESD! Sample ,.-nz&s rmged 
from 5 to 21 birds, depending 4in &5~po;sul~~~ar>na and tbe exlzynae campled. 

'Fi-ie zurrenr smdy in;ludm eagles earn seven pop~ilasrons: Atknna (AZ \, 52arlland (hiB), Florida {F1_ j. 

Wshingion-Oregon CWAl, Cdifc>rnia {CAI, Texas (TS's, md Michigan f3ffl. The enzjmm s u m e ~ d  
are:: mm~,se-phosphate isomer;ssr: &IPJ), nilcimhide phosphorylse (NP), ESD. PEPA, CLO, m d  GPI 
Smfple sizes for $.his s a d y  are considerablj larger. rmging from 3 tn 138, again, depending both on &e 
population and the enzyrrre sampled. 

The genat>-pes of the birds were dzizrrr~Hsld hy x;eaicd sr~ir ih  g ~ l  eIe;trapho~e~i~; bhl~riZo: 21. 1985) 

To answer Qzestion 2 (2s there my genetic dif'nerenct: between the &4rkona population a d  other 
populations?), refer to Figure E7-I (2-0. 

These are histograms of gene frequencies of tiie A allele for six enzymes, the seven 1990 population 
s m p l e ,  and the 1985 Alaska sample. In d1 populations some frequencies differ, but are a s r e  any 
populations &at are more digerent in character from rfie others? 

We used Fridman's test for b e  two way clasificatiun (Steel and Torrie 198O), a non-pametric t a t  
based on the rmks of each popuiation for each enzyme (11laE;a is excludd from this rest because the 
current study includes two enzymes nor snrveqed in 1985). Tfie test statistic "F is distributd as Chi- 
S quxe withi six degrees of freedom ( X 2  = 3.744, df = 6 ,  p < 0.075), no popui'izi'icin stamjs out in r e m s  
of excexs fkutjon or loss of aikles, 

One problem that cm occur a k r  genetic bottlenecks is a loss of variability due to a 3 0 ~ s  of d ie la ,  This 
would lead to lower me31 hhetcrozygosity per Iocus (MHL). The MHL are: i iZ = 0.2 1 1. MD = 0.067. 
FL = 0.135, WA = 0.097, GA = 0,033, TX = 0.143, and $11 = 0.108. Arizona actuaily has the 
highest heteruzygosity for the genes suwe~ed.  

Question 4 \%as &ere S e z ~  rm) charge ira tho: Arizona p~,)puIaiion sixxc 1985?'1 is difilzult tcl ansxzf- \kith 
precision, because of the differem s m p l e  s i ~ e s  bztweePz, 3489" and 1990. F i p r e  E7-2 s h o ~ s  Ihz gene 
a'ssqtsencies for &he :our loci sampled both sn 1985 and 19530, The popclatiiara, remained %xed for GPf I% 
and PEP B, and CLO did not signit?canlly chdnge (0 6 r~ 0.636). Clearly, the t,nnH) frecjuzniy & ~ t  may 
have cha~ged Is ESD (0.4 ru 0.$82s, This difference is possibly rn aszifa~t o f  the many fewer sanapies 
an 1985. 

%hicfi population is mast closely relam1 to the -4rkona popuiaiiln? Nei3s genetic distmce, based on no 
info'in1atioaa other &m %?e six alleles silr.i.s>ed. in3i:ares % r̂D as Gle ~ C ~ S P ;  sirnailx !Table E7-I. but six IOCJ 
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Figure E7-2. Isoqmz frequerrcies in the Al-izona bald eagle population. 

may no; be enough to give a reliable estimate of rhe tnie gcneri; distance). Xei's genetic distance mml 
and C l a k  1989) between the populslirrns c a ~  alst~ be used to investigdt~ xh;: 'kuniqueness" of the Arizona 
pupuiarion r'Tabie E7-Lj Distancis r a n g d  from 0.0003 (3iD 1%. XlXb ro 0.0587 $ f X  vs. ZVA). The 
mean distdnct: u a ~  0.026 -+- - 0,0:6 -131: most siirliicir population to AZ is MD, and tfie most dkvergd 
{excluding XK) i h  FVX. Alaska xac, 1x31 camparea lo rhi: 1990 samples hecause only four loci were 
sampld  bnrh in 1985 dnd 1999. Ti:< geneti; Jisraniz hetxeen 4% as~d AK, b a n d  cn ske five Ioci 
bilrb.i>td i19 1985, i~ 0 0956 

< ~ 

Although the bald eagle popuiataon iri Asi~ol.na may have som3 gsnz%ii: uniquelzess, i r  is ~ o t  signit:'izmily 
differen: from any rjther populatic?~ in Ihe  ranks sf ailele frequencies. The rnean heterozygssity per locus 
is highest for rhe Arizor-la piipr~larli~n. 'This indicates rhi.re hz~s been Iirxle (if sm.,i:i " .  genetic 
differeantiatic7n i ,~f  &is p:jprrlati~i~ ia 9 result of hiaaien=sks, inbreeding, or random geasetic drift, 



Compzing diele fiequencia of this popalarion from the current s a d y  and the I985 study (h-lorizot et 
ai. 19851, the o d y  locus which might have undergone a chmge in frequency is ESD. The difference 
swn between the two studies is probably due to the dieerence in sample sizes tody frve individuds iw 
I985 and 55 individuds in 1990) rat.fier &an to random genetic drift. 

Nei9s genetic distmce reflxts &it: amount of divergence (or the divergence time) betwen two 
populations. Table E7-2 presents exmples of Nei's distance for a variety of mimaf groups at digerent 
trtxomnic levels (populations, subspec i~ ,  etc,). The genetic distanca hetwwn %qpopulations in this 
srudy are welt within the range of d ismea for 10cd populations for a diverse group of animafs., The 
striking p i n t  is not &at Arizona Is closer to Maryland &an it is to the o&er populations, but that T e x a  
is surprisingly divergent fiom the other ppulatttions, The mount  of divergence between Arizona and 
X $ v t m d  is wmparabible to the o&er disrancw. 

In sumarq. ,  t h s e  data are not consisrent with the expect& eizfects of smdiff population size. This 
pxspulation of b J d  mgta appws  to have levels of genetic variability and heterozygosity catmpxalsle tct 
o&er hdd mgle populations. It would be vduable to have infomation on lf ie number of birds &;?at move 
into the Arizona ppulation from etseakere md breed. Knowi~g  how rtrawy individuais are imnrigb-mts, 
md the f iquency with which irnmigrms successhnlly breed* would tell us whet";ner. the Arnzvfaa pnpula- 
tiirn is isuiatird or wheher it is a part of a m ~ i h  larger interbreding papuiaticsw. ft  is also importmt to 
ujmider the long generation time of this specia,  Deierenous eEr:ct,s sf  smdl population size could 
m m i f s t  themefva  if this poput;ttion ever d e c r e a s  in size. The long generatiiln time of ih&e birds 
would m&e rapid rsoverr; with the retention ~ t f  high levels crf genetic ~rahiabiliry udikely. 

We fet:f cmtian shoaPd be exercisd %hen inteqrcting these r s u l n  due to the low nlmmbers of irrdiviifuds 
samrmpld &om most s t a w  but sp=i&nily baause of the few loci examin&, We need more information 
ah?ut the n z a r d  &2~fidzi&s 8%" pf~pula t ic~n~.  Sampling the birds within a stale and calling &at 



TabieE7-2. The genelic distance hetween differen% tax~dnnmic levels from: Bmon-  
zjuugkr, G.F. md K.W, Ccrrbin, 1978. Gewetac t-ziiation inwd differentiation 
in tise pamlihdae, The AUK: 95:69 1-702. 

Imai  Sub- Semr SibIlng 
Pnpularlo~s Spccaar fpeclas Species Spears Gernrrd 

smple  a population while the birds from &e same population which happen to be in an adjacent state are 
labell& il a different population based on convenient political boundaris c m  produce misleading rsults .  
Similarly, sampling from two digerent populations in a large state and lumping all the smples  togetfier 
into what is called xt single populrttion can produce qur t l ly  misleading rs3suIts. 



W kz ODS FOR mB311i;G E A G L a  

Numerous diverse t a k s  were n s m s a q  ttr complete BioSystemsq Invmtigation of the sology of bald 
eagI~5 in Ariwna. To study home rmge, h & i ~ t  selection, f~3raging, and long-range movernenL?, we 
utilizd radict teitt-mary, and to do so rquirftd ~ a p t u r i ~ g  specific eagles, selecting and properly amcfting 
trmmiRers, t-racking, absenting, cudifying observations, md interpreting zhe rautts ,  We approached 
.rhe probfern of defining habitat use in space and time by the fc)raging d u l l  a g f a  by employing the 
priwciple of zime-fr'rtcr,~ in which Ihr: 10catiom of the telemeter& hirds %'err: cilntinuousty account& for 
~ o I ? ~  dawa tfimugh 30ng and umlntzrmptd periods oftkit? day, and for raamhzrs of days on end. As often 

possible, we n b s e w d  m g l s  in the act of ftjraging and subsequently mertsurecf the h&i&t vilriabl& 
at the f(2ragisng sites* Te match up prey selection with habitat use, we sQtjon4 crobservers at obsenration 
p i n t s  to visrrdly identify and dacrihe prey deliverim while maintaining radio communicaxion with the 

In a;raqa iibl whicfi raearch me&ods ur s r h d u l a  were spe~ific to p2rzicular territories or other Hinw of 
invstlgation d a i t  with in the volumm of &ifhis report, we faa\~e repcjrtd SU& mehods herein. 

E8.1 EAGLE OBSERVATIONS 

The Observation F o m  ("ObsFam"), as shown in Figure E8-1, w a  used to rewrd observatiom of bdd 
eagles either during visud census=, telemetry surveys, or incidend sighzings when catrying out; 
otfier ah. Tne form w a ~ ,  used in conjunction with tfie BiuSystems River Map Atlas. During tfie course 
of the sbdy, BioSystem accumujated and computerizd over 36,000 rxords  of bald eagle movernenrs 
rrnd activities. 

In generat, each time an eagle m o v d  to a diEerent location or began ano&er activity regard4 as 
significant to an understanding of forzging, a new data line was enter&. Items left b f d  or given zeros 
indicated no d a a .  Observers were instruct& to go over their f o m  at the end of the day, checking dl 
entria for accuracy md cornpietenas, md to initid the form when satisfld. After computer entry, two 
p ~ ~ p l e  cornpared printours wi& origin$ f o m  for accuracy by reading ever). Geld of each data record 
aloud. Coda md instmctio~s for each data fieid were as fol'itllows: 

BATE: Muntfildayiymr, ELxmpbt?: Mrty 3, 1987 reads Q5i03187. 

DATA TWE: iaciuda the following categori~:  
TRK = Includes &my ha:% r-agles seen while tracking 
SEC (or SBR) = Enter Seccfti disk radiaag in cen~imaers under END awd Hater temperature 

under E M F -  
h T V  =: Nest obsematirjn 
CAS =--- @ZTS~)IP sumey 
REF .= R s e z c h e r  on foot 
NS@ =. N a t  shade check 
WFS = Watedowl survej 
FHS = Ftmd hahits sume? 





DATA TY12E, &?ttntinud: 
HEC = Helicopter census 
P = Trapping 
APS = Airplarae survey 
Br3C = Boat census 
TRK = Tracking 
1NO =: JncidenM ohser~atiiltn 
PUC = Public use cenhus 
3EC = K s r  climb 
SEC = S ~ c f i i  disk reading 
ROS = Rraad suriey 
FlW .= Fisheris work 
O W  =. W e r  (sm cornen%\ 
POB = Prey observation {e.g,, spawning, occurrence in shaliou, water, &c.) 
DAY =. A conunent rjr mmqurement pertaining to the entire day ie.g,, comments 

on high oE-road vehicle use this day) 
TfiR = Intensive obsemacion md tracking of non-rrtdiod bald eagle 

B f m  ?\;L%IBER: Tfiere are t w ~  categories of bird identification number: ( 1 ,  Birds witK %sign& 
numbers (those wittt radios or Visud Identification IVID) bands), and (2) 11un-telemeter& birds of Zcn0wa.a 
or prsunaed identity, coded as follows: 

1st space = Territory mde letter for hirds hatched or breding in the territoq 

2nd space = Sexiage: M = adult male, F = adult female, V = young: 

3rd and 4th spaces = IdentiEmtion number, 

Ze: TMOf =. adult m d e  at &e Pin$ Tenitoq. 
For unideatiFIed birds we put U in the first: space and age in the second space zc follows: 

3 = Juvenile (a recently f l d g d  n ~ t f i n g  prior to migration from territory): 
I = fmatrrr t :  (a dark eagle wi& a dark bed, probably in its first year); 
S = Subadult {any of vxious piurnage (muttfrd, white hellyi%ib, etc,, head m o ~ l d  or with 

eye-stripe; birds in 2nd or 3rd yeajrs): 
N = Nw-aduft  (dmost adult plumage except diny white fxmdB; 
A = Adult (white, head); 
U = Unlcnown, 

SIGHT-EtgOUE: Sighting Mi~de: 
5" = Visud sighting or swa bgfow being picked up on re~rlivts, 
T = Locat4  by Telemetq, bird never scen; 
F = Csed telemetry tit Find bird visudly: 
C = Vis-ud sighting of f ~ i ~ a - r d i i ~ d  bird seen because near radioed bird; 
R =. Bird"s positinn verifid by Radio ctimrrrt~ni;atiom% ~ i t h  msni3dxr pet-rscm, 
X = Could slot visually or $~bearaetrac&!y locate rgdig~-&ggeJ edglil. 



TIME: Enaes tim? tin 2J-hL,ur c l ~ i k ~  ah:at aztivitj or &s?nation hegins. 

EhI3: En",@r tiale 8;tii.i;) ends or o ~ s . = . T Y ~ $ ~ L ~  is terb~',lrldted~ Enter Sixchi d i d  headi~ggs in ccn"imete9.s 
with data t:~ye Ertunphr. 45 crn = 0045 

BREAK: 
X = Obscrt.a$rnn tzmmknated ax END time and aztivif) is stxil in prugasesh. 
\? = Bird flies from vie=, dixqqxars aa end xlrnz. 
Y = See next obsewatiesr~. 

mt"E:R: Refers tc wla:crwal;s ~ i t h  designated kklc;merc; segjl~nx;3. 
S h  = Salt River TO = Tunto Creek lTS:  =. Vsrde River 
AF = A p a  Fria River B'rV = Bil! ti iiliams Rivzr Etc, 

TERliZTQR't.': ."1wlbj':; enter letter d;s!gaation as fofirriaws: 
B = Asb I I= C:Iiff Q = t o n e  Pine Y -: Tahle Mt. 
C = B a l e &  K = Cooiidge R = hfulz Hoof Z = Ormi: 
D - Biue Point 1, = East Verde T - PinrdiPinto f = A l m o  
E = C;flly~~h h i  - Fort McDoweii V =: Rdilmond 2 - fiie's Wa5h 
F = Cedar Basin 5 ( K )  = Horse 3 I ~ a d  w = 7ftn 3 = Pleasant 
G = Chino O = Horseshoe X = Sheep T (7) = Sa10me 
f-f = Cibecut P = Ladders 5 = Devil's Post 9 = San Carlos 

SEGJZEST: -'Jever It'aiie SEC bjarak. T h r s  are Eve ways segment can be entered: 

1. On a river: Enter kilometer in which ~e activity takes place. For example, if a bird is perch& at 
kilometer 36.7. the segment is @36. (Eliiom~,ter, the next coiunm. is exact location, 036.71. 

2. On a reservoir or lake: ff activity takes place dong the main chmef ,  river kilometer is used. If 
activity taka place close to shore, and LA=-LOC [Shoreline Kilometer = SKm) is appropriate, 
&en SEGhIEh'T is 997, and LAKE-LCJC ( S h )  is filled in appropriately. 

3.  Off the water coursa: SEGMEST ctxk is 998 axad designate a XTTM location in cornmen&* 

4. 1r.r arm \vith invented segment fzone): See lists of standardlzeb zone codes or invent new ones 
(codes must he is, 300 rangela and enter in master file. Da nat w o r q  about duplic~ting mne codes 
berwzen rerrit~ritns but avoid dupibsa:iilra within terriloriw. These codes are often used far birds in 
nlotioln $,r when telemerr) loeaxions are no-, exa;%, Libw only ifvou cam 'b pur bird iainsri f i z  seaion, 

5. Nowe of the aboce svorfi: 11s; 998 =- See conmznts. Des~rihe in cununen$s. 

Generic zoae cod%: 4-44 -- L-zlable ti, I~caec  bird. 
77-9 = 

t On river, banr i jXai :  ii~:atii~n is unhovlin. 
888 = On rPsen9ciar, but e x x t  i i j i ~ t i i > n  is unkwottn. 
904 = Nest cliff area. 
997 t= See LAK';:-Lf2G (&orelins kilometer -. SMmi. 
998 =1 Set aa63he,js 



HlX,<>fCmER: River kilometer (bi Lo~ation of bird tip nerzsst I~PXE"-ZC~& kkifometttr, 

'FRIBIFTARU: First 2 feRers of@iRutzx, ExmpJe: PI = Pind Creek, PC = Pinto Greek. Fill in ody 
if e%gle is ditng rfie tributary. Then ksiIc2merer refers t43 the kilometer along the t r i b u e .  

LAWPmC: Rmemoir shoreline location (Sm), See h ~ w  maps are mark& to decide wheaer 
ractiution will he to the nmrest Q.2 rtr (3.5 krn of ~~ \ , i%gt '~ i r  shoreline. 

SXCIE: River side, fi~cing dowhsstran~: 
L --- Let? 
I3 = Right 
I =: fsfmd 
C = C h m e f ,  

ACTlRTk': Alwqs  Sill in. If u&nitwn, enter telemetry p d s a  per 15 secs, if steady. 

P-- = perch& 
PP = perch&* preening 
PI3 = perch&, wings drc~op& 
PU7 = perch&. wet 
PV = perched, vocdizing 

= perched, watching H,O 
PH = perched, hunting 
PR = perehed, rvnsting 
PF = flushed from perch 
PO = perched, other 
PIC = perched wi& prey 
SW = smding  in water 
SS = smding on shore 
SG = standing on ground 
SB =: standing, bathing 
SO = standing, oher  

F- = tXying 
FG = tlying, gliding 
FB = flying .< 10 rn over fmd 
FM = .flying > 10 rn over f and 
FW = Eying < 10 m over water 
FM = fl yizg > 10 m over water 
FIP = flying to river 
FA = flying riway from rwsr 
FT = flying among trees 
FF = $3 ying crurying food 
FS = flying carying stickls) 
QS =. perlustraticsw (flying, scraarinki~ngb 
FN = flying witfa nest Iining 
FP --. flying perch Ec-8, pzrch 

ET = eating, in tree 
ES =: =ling. on shore 
EG = ating,  on ground 
EW = at ing,  in water 
EN = t=ating in nest 
EC = a t ing  on cliff 
EO = eating, other 
Kf = in nest, incubating posture 
KS = stmding in nest 
NB = in nest, brooding posture 
NR = on nest rim 
NL = in nest, fying down 
NF = in nest feeding young 
ltiM = nest maintenance 
NE = incubation exchange 
NO = nest, other 
S-  .= soxtsing 
52 =. sortring rtver water 
SL = sexing over land 
SR = srazing dong ridge 
St! =. soaring, unspecifid 
QG =. prey capmre 
QF =c carrion fcjrage 
QM =. prey missed 
QH = prej i a ~ b d  
QP = prey ppirasd 
QB = p r e ~  deli\rcrd 
QK = prey E&CJPTW 



ACn\W'X7, antinueb: 
FV = flying, ticicafizing 
FC = flying, chasing 
FE = flying, escaping 
FL - flying, fimd down, 1cjoking 
FO =. fiying, other 
FU = Eying u p s t s w  
FD =: flying dcrwnstrm~~ 
FQ =-- Aying rapidf g. 
FX = flying, inrzractiag with 

other a g t e  in flight 
FE = Flying, aerid scmtirmy of foraging 

site, perlustrating 

TS = telrnaersk, sii:uing 
17 =. tclentetry, prob. incub'brooding 
Tt7 = xelemetry, vaiable 
TX =. reiemetry, could ?roil lofaze 
1;A =: norm$ activitiz5 around nest 
EG =: egg laying 
CO = copulating 
CL = perch4 very cl~sc.  tc mate 
I1 = interspezific inte~ackiaan 
DW = driding 
WE3 = weird bei-navinr (see c o m e n ~ i  
W- = walking 

Xoi;rc?: If activity %as a forage. acrivity uiii be one of  the Q  code^ For anj  Q code, ;t forage form or 
prey delitier) Ci~m must be cismplers=ib. 

PERCH: Perch type. Researchers: specify new codes as neded. 
CA = ccsnifer, old groWtll tree BA = cut bar& 
CR = eonifer, second grrtw* GF = cliff ledge 
CS = snag-tap wnifer CT = cliff top 
SN = snag CV = eliff face vzgetatiozl 
NS = hard snag fonty main brmches left) PT = pinnacle top 
S S  = soft snag PF = pinnade face 
DA = deciduous, large B 0  = boulders 
DB = deciduous, medium SH = shore 
DC = d ~ i d u o u s  sapling Sf3 = smd bar 
ST> = snag-top deciduous CC = cactus 
PO = o ~ e r  ( w m e n t s f  PV = pafn verde 
ML = maquite (live) ST = srump or stick 
MS = mesquite snag (dead or bxei WP = woodpife 
SL = shrub, unidentifid (five) HV = hillside yegetation 
S S  = shnrb, unidentified (dead) YE: = nest 
CL = coflonwood, large 3t' = juniper, live 
SY = sycamore JS = juniper snag 

SI .mE:  1s rhe bird per:h& iin the shade? 
X = 3.~~3 P = Pmi& Shade 
y ?2z U = Unkot~wn 

8rdy Eli out on ;!ear days. For DATA TYPE = NSC, enter daB tor the nesxrrid~er thm &e htrd. KesB 
shade checks should be detdte once per s m p l e  w e k .  Enter a data s:ring for each trmsitittn from sun $0 
pmid shade to shade, or ;I;"; appropriate. Use R M E  and EKD. 

Bin-N,O: Estimatd horizoned ddisl;tncc from perch tss water; uhe codes: 
1 = 0-25 m: 2 = 26-50 m: 3 = 51--100 m: 4 =. 101-200 m:: 5 = 201--5W m; 6 = > 500 m 



EIiEVAT;ION: Estimatd ver&icd e1evatit.t~ +if perched eagle ;ii>rsve watzrrsubsfrate: 
I = < l m  2 = < 10m 3 = 1%-38m 4 = 31-5Om 5 = > 51 m 

ITAT: Xdentifi~ation of river Rabirat nmr rhr eagle is spwid%p ismpoflant. %%en eagle is wing 
fia8irt.t n e x  water use the appropriate river or rttservuir code insread of a t e t r ~ t r i k  code u n l ; ~ s  eagle is 
foraging ctn land. For example, bird is perch& on cliff over river pool: eater PO becase  data atn perch 
i b  enter4  under perch. Develop mvre z&es as appropriate 

PO = river pool (sfow. smout;?, nearly zero slope) 
RX = rifffe (fast, shdlov;, modentte sfope, mrhuiernt, exy<isd substrate\ 
Rk' = run (moderate current, non-turbulent surface, moderate slope) 
PW = p c k e t  water &oulder strewa, habitat dissociaP4, moderare s8opc) 
@ A  = wcade  (very steep slope over shun distance) 
RE4 = river bend GL = cliffs TA = talus 
BW = backwater t'P = upfand RO = rititr iunspecifid) 
Ff, = f d m d  RX = river ioefier, see comments) 
MB = maquite hosque RE = rese~i lar  WT = H ilBrw hickex 
RG = reservoir cove TT = t m x i s k  &icket RS = reservcrir shdiows 
DM = drown& msquite a e a  IR = island in rescrtuir 
CW = cottonwoods TE =: terratr id (unspezifid) 
IF = inflow headwater of r~er>zoir CF = wniferous forzst 
TR = tailrace of dam X X  = other (see c o r n e n s )  
PK = pond 

OBSERVER: Enter initids of observer of evens record4 in this string, 

OBS-LOC: Observer Location, Develop 24igit codes to identiQ, Some codes are: 
95 = r e s a c h e r  in blind 96 = researcher in road vehicle 
97 = nest view 96 = boar 99 = see notes 

Make a list of codes spei7ific to your territory and give a c o p y  to supemisor. Do nor, worry about 
duplicating OBSLOC numbers between territories, but avoid duplication within a territory. 

DIm-OBS: Glosmt horizons dismce im) from obsfmer ru eagle before gushing; fill out even if it 
daam9t Bush udas  pra te r  than 20Q m. 
1 = < 25n;2 = 26-5Qm:J - 51-100m;4 = 101-26rI)n;S = 201-5Wm;G = > S W m .  

-CIBS: R s p ~ e  to observgr (remember to enter N if no rissponse,: 
W =. watching tr = tlush upstream X = aciivisy intcrmptd 
F = Bush (see ~?~m2en%) D - Bush downstrem %" = v ~ i a I k e  briet3y 
R = flush towsird river L =: Bush, Imves arm E = V O C ~ ~ Z C  extensively 
A = flush awa) from river a4 = flush to perch 
N = no T%K,cpttrnl 

W'EArnIEIS.: 
CL - d m  < I ~ S  t%naa 20% clts~lds) SP = sprinkle (intermitteat, light) 
HQ = high thin overitat M = r a i ~  istmdy, moderate) 
PC = parti! clorady (21- 104 dense citslads! SH .= shower [inkr~nit.  + naudesatc;.) 



Ft'EAmER, cnnlinud: 
OC = overcast (more &m 80% clouds) HR = heavy persistent rnira 
FL = ligllf fog (~jsifsili5 IfOQ-M m:a %I- = s iea  
W =: fog over water o d y  H A  = hail 
FO = derass fog (visibility less tfim IW m) Sft'  = snow 
DR = drizzfelmist (steady, light1 TS = thunderstitm @cavy, intrrmi$.g 

TEhlfaERATmE: Approximate temperahre in d ~ g r e a  FahrcAeir (enter Secshi eempzraarl: here in 
minus 20s degrees FAre&eiti: -' =. + f = plus 18s 

- f = minus 89s 4-2 = plus 20s bet:.) 
-0 = minus Is +9 = plus 38s 
+0 = plus Is H1 = grmtes than 308 degrem 

W I m  SPEED: 
C = cairn c: 5 k n o a ( < 6 m p h )  
L - light 6-10 h o t s  (7-12 mph) (jou couldn't gel a kite up w i l y )  
%f = mctderate 11-20 hots (13-23 rnph) (you could get a kite up m i i y )  
S = strong 21-35 knots (24-30 mph) @old on to your paperwnrki) 
G = gale 351 knots { > 40 mpkaj (windier k heckl) 

EhTRV Nch%BER: To be f i l l 4  in later, during computer entry, 

CO&IMEhTS: Write wmments next to the ietrer designation for the data string. S rize the d a ~  
sfring. Concisely describe m@ing sf inreret, especiaIly foraging, interactions (or lack of interaction) 
with eagls or other creature, human-eagle interaaions, crop condirion, etc. Briefly describe behavior 
and duration. Could you read the VID b a d ?  Try to limit notes to 120 spaces, If you have addition$ 
not&$ in your field journd enter SN = "See Kotw." Be sure that the time in the magin of your notes 
= TIME on the ObsForrn md &at you flag your notes with "fl" (for Cornen=) .  String s u m a r i e s  in 
C o r n e n s  are very vduable, so do not n e g l ~ r  &ern, 

PU&USER: Kl'umber of Public Users within 100 m of eagle or oherwise affecting eagle. Fill out for ail 
low-flying aircraft. One boat, one vehicle, or one person wdking each equd one public user. 
9 = aim or mare public users. 

DIS-PU: Closest horkontd ddistmce im) from Public User to eagle hefore flushing (till out even if it 
dosn ' t  flush). Fill out ctnly if PUB-USER is fitled out. 
1 = < 25m;2 = 26-50m;3 = 51-1Wm: 4 = 101-?,QC)na;5 = 288-5Wm;6 = > 5Wm. 

-bU: R ~ p t t m e  to public user, Remember ti3 eneer N if nu ~ E S ~ C S H ~ S ~ :  
F = flush (see Cornen& 8 P = flush to perch 
V =: vocdke briefly R =. flush toward river 
W = watching E = vocdke extensi-iely 
A = flush away frcm river I .-- ac%ivitj interrupt& 
P.; = no r&$punse U = flush upstralm 
X = U ~ O W I W  D = flush downstrem~ 
S = ytrobhle laa-oiifmce of L = flush, leaves artxi 
C = alegain avojdmce of area 



WPE-PU . 
3. = f2sshing 
2 = e m p i n g  
3 =. hiking 
4 = picnicki~g 
5 = swimming 
6 - boating 
7 = water skiiamg 
8 = driving 
9 = birdjnglphntc? 
18 = s a w c h e r  

J 1 = agen::, worker 
12 =. hunring 
13 = logging 
14 = nlining 
15 .= conrtmction 
16 = p3wer cnrmgany 
I7 = shooting 
18 = ilpirag 
39 = hrrbing 

20 = cyc l i~g  
21 = o n  (unspecifi48 
32 = sonic tz~stsm 
+? ,3 = rafters or fmirng 
24 = w c ~ o d ~ ~ % h g  or jet ski 
25 = dogs idnmstic) 
26 = cattle 
98 = unknown 
9'3 = oher (cornl~en~5) 

MOIZGIZE: 
I = on foot, open view 
2 = on foot, veg, buffer 
3 = s w i m i n g  
4 =r wading 
5 = boat, non-motorizeb 
6 = motor boat, drifting!stopp& 
7 = motor b a r ,  using motor 
8 = auto, moving 
9 = auto stopped, pwple inside 
10 = auto stopped, pevple ourside 
I I = auto, off of road 
12 = auto pxked,  empty 
13 = auto w i ~  boat trailer 
14 = motorcycle, on r o d  
15 = motorcycfe, off road 

16 = 4-wheel drive (off sf road) 
17 = a i q i m e  
18 = helicopter 
19 = auditory (explusion. gunshot) 
20 = loggicg operation 
2 f = mining operation 
22 = constmaion 
23 = power compmy activity 
24 .= ATC 
25 = low level flight (military) 
26 = low level Bight (civil) 
27 = jet ski 
28 = 
29 = 
99 = other (see Comenrs) 

mSm-PC: Position of public user: 
R = river channef, resenair body V = wthn 1Wm shore, veg 
S = dong shore in water M = more than 100 nm &om buffer 
L = dung shore on Iarrd A = air 
f = isiand = anei nesa 
G = gravel bar, d q  river bed X = other (see commen~si 
W = within 100 m nf shore. opea view 

D15TEBU-J12Q: Estimatd horizontal d i s m i e  of public user to waler; use codes: 
1 = 0-2.5 m; 2 = 26-50 xm; 3 .= 51-1W m: 4 = iOd -200 m; 5 .= 201- 500 m: 6 = > 5 W  m. 

SfT;)FpPC': Side 09' river public user is OD: $tooking dowmrremj 
If, = left R = right I .= islm-ad $: = i h 1 ~ ~ ~ 2 1  



Bmding m d  r d i o - t e l e m w  have heen vduable methods for s&~dyiwg the ecolirgq of Arizona hdO eagles 
Banding nat:ings with Visual Identit'n~atlon iVfDl bmds {see belo.*.* j &t"iluv;s for &&re identifiratiora of 
m eagle &roughout it's life, and upon dm& if the band Is recc-,ver&, %%ea birds b m d d  as ~mt i i ags  
reach breeding age md acquire a territory, reading the band suppiies informarion on suwivorship, age 
structure of the b r d i n g  population, and mejvernen? ii-ctm riae eagle's raatzd area. As iun adult, &fie band& 
eagle dso ;Illatus us to monitctr replacement and infer mordity within the adult pair. 

By radio-ragging natlings, we lmmd a h u t  post-fldging habitat use, migration panerm, mtS. m i j d i r j .  
faz addition, .xe ob&in& informarion on the h&itat use of the ncin-breding segment of the Arktlraa bdd 
a g l e  population by cqturing and radlo-tagging subadutr and na-adu l t  edgies, and b j  monitoring the 
telernererd j u v e n i l ~  after they rettarnd from migration, md in their first 1-2 q a s  of life. 

in  this study, we obtain4 vital information orm tfie ecology of bald eagfes in Arizona 11986-1989) by 
capturing b r d i n g  rtdurt bald eagles for bmding and radio-raggirag, T k s e  telzmeterd adulw providd 
information on f'uraging ecology, home range, movements in tfie nttn-hreding seaon,  md m o d i t j .  
By ft3lfowing the eagle's die1 movernenls, we studid habitat selecticln within rerritorie. 

E8,2.1 Coior Banding Program 
BioSystem develop4 a color banding program in order to monitor the sunrivd of individual netlings 
and to provide a m of detecting c h m g s  in aduit tenure at bald eagle breeding a r e a  (see Section C6). 
We band& nestlings. subadults (1-3 yeas  ofdj, and near-adults ica, 4 years ofdf with color-modizeJ 
&urninurn VXD bmds on the left tarsus, and silver idurninurn) CSFU7S bands on the right. B r d i n g  
adult bdd egies  captured from 1987-1989 were banded with VID bands on the right twtrsus, and USF'VI'S 
bands on the left. However, some capQr& near-adult and adult eaglm had been banded with USF\XI'S 
bands as nestlings in previous s tudis  (Haywood anad Ohmart 1"383, Grub"o986a), in which case we 
pfacd the VID band on tfie tarsus opposite the USFWS band, The VIB symbols c m  be read at 
considerable distmces wih Q u ~ t a r  and other telescopa. 

A single unique symbol w a  engraved in four locations around each VJ'D bmd. We used black VID 
hmds for breding adults, red for subadulb and nea-adults, blue fur 1987 nestlings, grwn for 1988 
young, a ~ d  purple for 1989 mgles (see F i e r e  E8-2). Beginning in 1990, blue VIB bands wi& two 
symbols. one above &e other, were placd on nmdingr;. We also b m d d  nni=stfing bald e&g,vl& oa the Ria 
Yrtqui, Sonora, Mexiw, it,$ part of a study beifig conductd by Dr. Bryan Brown in cocsperation with the 
Mexican g o v e r n e a t  md the USFWS. Mexico mgletq were hand& with IJSFWS bands an the right 
tassus and gold tTIB bands on the left. 

During &e years of our ssudy, we chose single symbols, rather &BE wmbinatirnm of severai jeaers md 
numbers, b ~ a u s e  of the gra ter  size of single symbols and becase  0'8' the r&u:d iarrplicazion of ~~hserver  
praectirsn &at &G syrn'hI is nece&sarii;> a I s ~ t r  or a number ipl ,  norma% cal9~fi@ratio~s. I ~ s t m d ,  we used 
leners, numbers, and other symbols le,g., heam, dimonds) i r ~  both nnormd, back-wad, md upside-down 
wnfigurations . 

EfS.2.2 b d i o  Tsaasnritlen 
We utilked three ? p a  of trmsmiffers on Arizona eaglcc f h r n  I987 to 1989. h f ~ s t  eag8pcs were fitred 
%it& BioTrack CA-gram backpack aansmiEeri having 2s expected three-year batmy life and a mercraq- 



triggered activit? swisch. Aztual lifz of BissTrxk traramitsers varied frrsnz 18 nlnnaahs u) 2.5 y&zrs, %"e 
dsci used Telor~ics S2B5 SfOD-200 65-grar-w bazk~ack BTm~~fliMdTb hacing an 18-mon& barreq I r k  md 
a mercury-trlggcx'd activity swrtzh. Ac'rilril, transnlizer lifc for TAoni~s ;rdnsmicters varied from two 
weeks to 18 mi>n.tfis., In addition, we ~la;ed a Telimi~s RE35 XICfD-ijSO 28-grm tubuiz  baiQack 
transmiEer Y, ith a four-mon& battery lift: on kt juvenik bald eagle in 1987, AIi three t>-pts carf trminsmie$ers 
e m i n d  an adequate signal. 

A telemetry wctnrpmy pri=cfi:t& having a saezllite transmitter manufacturd at a weight light enough for 
an a g f e  to c e m y  prior tct the cr>mpietion of our sttady; however, the trarrsmirrer grndmcd w;ti: bulky and 
weigh& far more thm that we cc~rnidzr appropriate hjr aaachmeat to bald eaglreq- In our opinion, a 
Pransrnirtzr of ober about 90 grams is tixt hea-y, pmicufi~ihiy fur a juvenile, For this relsajn, we did nor 
piace satellite t rmmins r s  on Arkuna eagles. 

At~acilmcnt trfiackpack telemetry trmsminzrs followed prtjcdures descrihd by Gxlrceton if98Si, 
utilizirlg 1.3 mm (0.5 in.) teflon ribbon and cotton thread, wirl;: a 3.5-21x1 spacing hetween the 
transmirter and the eagle. On nestiings. however, we used a 5-acm spacing betweerz the rrmsmiaer md 



b e  bird to a c ~ f ) m < ) d a t e  h m r e  grow& nf &e edgier. Eaglets were radio-ttlggd rat 9-10 ~;reekb of age 
The teflon ribbon was stitch& with w a d  cotton &red& at tke eagleas breast, arnd whsn the s;hrmd 
decrtmps%y &e teflon ribhx will sepaate and the rrmmiseer will faB1 08, 

B,2,3 Banding and Tefmetry aP 3wvmifa 
&er rfie four y m s  of this smdy, 1987-1990, 87 knotvn yotrng hatch*& in Ar iz~~na  bald eagle ns%s, We 
bmd& 62 (81 75 f of b e  "6 7glets suwiving to six weeks of age, Plrkona juveniles were bmd& wish 
silver idurninurn) USFWS bands on the: right t x s w s  and color-modized YVIB hands on the left. Blue V D  
bmds were used in 1987, green in l a g 8 ,  md purple in 1989, each with a unique symbol sngravd in four 
locatiom surrounding the bmd, Blue VlD bmds wl& two stack& symhuls engrayed in four places were 
used ira 1990 md wllf mntinue to be used in Arimna in the future. 

We also bmJ& nsGing bdb a g l a  ,son Ria Yaqul, So~ora ,  Mexico, in moperation with Br, Bruan 
Brown, ahe Mexicm govenrment, and USFWS. Mexico young were h a n d d  with USFWS bmds on their 
sight tarsus a d  gold WD bands on their left (Brown and Blivera 1988, Brown er ad. 1989). In addition, 
we coflxted blood and f"ea&er s m p f a  from eagfels (see Sectiitrr E8.2.71, md r m r r f d  mensurd 
cfiztfacteristics (see Section E8.2.8) on Juvenile Forms ("fuvFomm) as shown in F i ~ i r e  E8-3. 

In addition to bmding. we radio-taggd 15 nestlings, at 8-30 wseks of age, in order to ohQin data an 
migration, m o w i t y ,  and movements of non-breeding bald a g t e ~ ~  Most young were tittec?- with BioTrack 
a -gram bacwack transminers, dthough we tdemetered one nestIing with a Telonics 65 gram radio, md 
one with a Tefonics 28 g r m  unit. See Section C6.1 for details on nestling bald eagfa band& and radio- 
taggecf during our study. 

Adult and Eaglet Behavior During Banding Operations. We n o t 4  distinct parrera? of adult and ag le t  
behavior when climbing Arizona bald eagle nc$& to bmd young. When tfie eyrie w a  approach&, tihe 
adult(s) in agendance began circling the area md vocdtlizing with the chatter call or "territorid defense 
eait." As we entered the nest, the agIets usudiy react& in one, or a a2mbination of & r e  ways: ( 3 )  
spread &eir wings and hiss, or vocJize in low, raspy, quiet versions of the adufs chatter caff; (2) stmd 
facing the c l i d e r  in a normal upright posture; or, (3) lay on the nest watching the climber, bur t&ing 
no defensive action. The &isd behzvior wa ccomon in two or three chick nests, w h e ~  anoiher ag le t  
was reacting in an aggressive m m e r  such a in &e first description. 

At this point, we began talking to the mgle& in it low voice, which usudly calm&  ern down. 321s 
cfimber continu& &king to the young, slowly moving closer and deciding the safest way ttt secure the 
natlings. We t w k  our time at &this Juncture, to let the mgfets calm down prior to rmchiny for them. 
If two or &ree eagle@ were the nest, we s w a r d  &ern dt31 at ahe same time to prevent one from pmflicking 
and possibly jumping, Orace &r young were se;urdcl, we pXazed lea&er fdcitner's hoods an3 
pfwropylene brwties on them. %fie f i n d  immdiat,t-ely c a l m 4  the eagier, which usudly d r m p d  its h a d  
a if slwpiflg, Iqle bocjzies prevent4 the young from grabbing the nest materid, and also fram pushing 
on the nest to itcape, yet d l o w d  the eaglet tip s m d  in a normal rr,anner, 

Bv this time, the adudts had t;sudl) psrctad srtmeaherc and were quiaiy watching as we p r o c c ~ s d  the 
eagle&. The youarg %ere b m d d  and r r a e ~ u r d ,  preq remaim and eggshell fr~gments ccailected* md tlae 
nest c h w k d  for p a r a i t s  md monofilament or other hzards ,  The nestling nctt being hmdld  d s o  
remain~d qui& (a if   bee ping), awd most young were docile while hmdld- On hot days. wc hydrzx& 



Fimre EX-3. Sulenile b:dd eagle data foi;;.:sr-,--'Y~uvForn~~. 

BREEDING A D m T  USFWS Left 
V I D  Right 

ALL OTHER mGLES USFWS R i g h t  
VHD Left 

JUV YOm Date 

B i r d  Number Bird Naze 
Breeding Area Sex: Mahe, Female, Unknown 
Nest Kumber Estimated A g e  
Personnel 
Climbing Technique 
Time: N e a r  N e s t  Le f t  Area Total. 

Secured Released To ta l  - 
Handling Processed T o t a l  

Blood Sample (CG) Wing: R i g h t ,  L e f t  
Feather Sanple Location Wing: Right ,  L e f t  
USFWS Band Number Color Leg: Right ,  L e f t  
Visual  ID Band Symbol Color Leg: Right ,  Le f t  
Transmit ter :  Type Pos i t ion  

Number Frequency 
Pulse  (Beats/Min):  Active Perched 

Measurements: Right L e f t  
Kallux Length (m) 
Foot Pad Length (m) 
Tarsus Length (mf 
Tarsus Width - Dorsal /Ventral  (mm) 
Tarsus Width - L a t e r a l  (rm) 
Wing Chord Length (cm) 
Eighth Primary Length (cmj 
T a i l  Length (cm): T i p  To Sheath T i p  To Base 
Cufmen Length fm) 
Beak Depth (nq) 

Weight (kg) 
Crop: Fu41, P a r t i a l ,  Empty 
Sternum: 1,0) Keel bladed - minimal b r e a s t  muscle 

2 . 5 )  
2 , Q )  Keel bladed - more prominent b r e a s t  muscle 
2 . 5 )  

{NarmaL) 1,0) Keel protrudes s l i g h t l y  above b r e a s t  muscle 
3 - 5 1  
4 , 0 )  Keel f l u s h  with b r e a s t  muscle 
a , 5 g  
5 , 0 )  K e e l  inundated in b r e a s t  muscle 



Color: Iris: Brawn, Sepia, Other - 
Feet: Yellow, Pale Yellow, Other 
Cere and Beak: Blackish-Grey, Other 
Feathers: WT White BL Black BR Brown 

WD White D o ~ n  GG. Grey Dawn SF Sepfa 
GY Grey EB Grayish B l a c k  TN Tan 
WF White Flecking TE Tawny Edges TW Tawny 
WB White With Brown Mottling 
BW Brawn With White Mottling 
Other - Write In Colors 

Head Tail 
Back Breast 
Abdomen 
Upper Wings: Coverts Primaries Secondaries 
Under Wings: Coverts primaries Secondaries 

E q q s :  Wholc: - Collected # None Found 
Framents - Collected # Sets None Found 

Prey Remains: In Nest - Collected, Not Collected, None Found 
Below Nest - Collected, Not Collected, M ~ n e  Found 

Nest Lining - Collected, Not Collected, None Found 
Mexican Chicken Bugs - High, Moderate, Low, None Found 
Foreign Matter: In Nest 

Below Nest 
Temperatures ( C f  : Ambient 

Nest Surface 
10-12 crn Within Nest 
Surface (Outside Nest) Exposed To Sun 

Comments 



the mgleb with 20-2Scc of wafer prior to leaving the ame, Hydra~i~lg the young may he esgtecidi.ig 
imprtrtmr in Arizf3na where heat stress can Rav2 aadvzrse eEea:~? ow the" eaglets throughout the  sting 
seaon [see S&T~OE C3.5)- 

When the young were relea%& ruzd the climbers began 1ewing the area, the adults Ief their percha mci 
%&%urn& aiocdhing m d  flying aound the arm. Some adufLq continufri &this behavior until we were nut 
of sight. The time p e r i d  fur adult(s> to retrnrn t ~ f  the rrst  vsuid b e m e n  pairs, HikeBy infiueracd by age 
rsf &e a g l e ~ q ,  time since the Iast prey delivery, md  individual t~lermct:  levels of the adult aglc5, If the 
young were older or  had been recently fed, att adults t e n d 4  to stay away from the nest: longer, Adults 
return& to the nest from four minuts to eight hours afer  handing climbs. Al&uugh ia isolatd c a \ a  
a nest climb disrupt& the adult's usual behavior palrern for the r lmainde~ ttf the day, the e g l a  &ways 
r a u s n d  r r ~  &sir raormal procdurm the d-~llawirag day. 

Climbing nests to bmd young may be the most l e n m y  disturbmce at a b r d i n g  area in my one seacon, 
However, the timing of a disturbance within the b r d i n g  cycie is likely the nlost crucial fa&trr which 
determin~q my adverse Impacts on nest success. A diskrbance jusr prior tc egg laying rnay cause the 
pair to move ^to m afternate nest, away fi.om the problem area, or possibly preclude laying in c a s  of 
severe disturbance or situations of multiple distmbancs. Disruptions near the n a t  during incubation may 
also cause nest failure or abarrcinnnent. Once the eaglets hatch, there is a stronger bond between the 
adults and the nest. The more time the adults invesr in the young, the stronger this bond becomm. The 
same disr;urhance which rnay cause nest failure during incubation, has a lesser impact as tfie young grow 
older (StaImaster 1987 ). 

Nestling bafd eagles are capable of hermoreplation at about three weeks of age, and after about fc>ur 
w e b  the adults l a v e  the nest unattendd for incrwing mounts  of time @rismfl 1985, Driswll and 
BucMey 1986). Climbing the nest to band young at six weeks of age presents no t h r a t  to the agle ts  or 
the succas  of the nest (see Section C2.2). In most i n s t a c ~ ,  we c l imb4 nests in the morning md the 
t=ifgles were back nomal  activities in the afternoon. Individual adults map take longer to return to the 
n a t  following a climb, and this is likely due to v q i n g  tolerance levels bas& on previous e x p s u r e  to 
humm and disarbmces n a  the nest. 

Al&izugh Gmbb (1 9862) and Forbis (1986) indicatd tirat climbing nests to band Arizona eagles had m 
adverse effect on productivity the following year, our data show ncj such cctrrelation, md  even suggest 
a srronger nest site tenacity the foilowing year (see Section C 2 3 .  Our Endings are wncurrent with those 
in o&er bald mgte popufatiorts as exprmsd by SWmaster (1987), "Visiting a nest while young rtre 
praent  r;uely causes dc$ertion and does not cfimge nest activity in subsequent yeas." 

a , 2 , 4  Banding and Telemetry 6 ~ 1  Subadults and Near-Adults 
Prior to our study, no Arizitna bald eagles had been blind& or telemexerd as subadult,% (1-3 y e a s  old, 
or nm-adurrs ica, 4 years old). Fnm 1987-1984 we z a p a r d  five subadult and three megtts-adult h&d 
wglcs iw Arizona. We Rand& &a: non-brd ing  eagles with red VVID barrds on the left tarsus and silver 
(aluminum) t:SFWS bmds on the right. Each eagle w s  d s o  radio-taggd with a BioTrack &3 g r m  
bacback trmsmifler, See Sectlora C6.2 for details on subadealt ruld xleu-adult bald eagtw band& and 
radiu-tag;gg@iS during our study 



a .2 ,5  Banding and Telemetry of B s d i n g  Adufb 
Prior to Uibr study* n s  A r b n a  b J d  ag im had heen b m d d  or telemeter& as adulas. During 1987-89 
we capturd IS bseding aduft bald eagi~q in Ariznna. We b m d d  and radio-eaggd 82 indivlb-uals, four 
f e m d a  md eight mafa ,  at ten b r d i n g  araq. Two pairs of ag fw  were capcurd (at the Ladders a d  
fiurseshcte territc~ries) to smdy the wmpaative habiar and prey utilkation hetwwn b e  sex=, Adufes 
were bmd& wwi btslack VID b a d s  on the right t;ulsus md silver ($urninurn) USm7S bands on. left, 
However, some captured mglm had been hand& as nstlings in previous studia (see? Seaion G6. I), 
which c a e  we p lacd  the WD band on the tarsus npprlsitz the ISSmiS hmd. Each aduft war rtfsa radio- 
b g g d  with a BioTrack 64 g r m  or Teloniis 65 g r m  backpack ermsmitter. Thre  adtils were later 
r g a p t u t d ,  two of which we fiEed with Dew trmmitrers. fee Section G6.3 fbr de&ils on adult hdd 
u g l a  b a d 4  and radio-taggd during our study, 

E8.2,6 a g l e  Captura 
Prior to Bi~Systems' r s m c h  on Arizona bald eagles (1986-199Bf, ntj Arkitna bald cagfes had been 
capturd, band&, or teiernezerfxi, wit;? t;?e exception of banding mgle& (six of which were radio-taggd) 
in the n a t  (see S w i u n  C6). Xn order to study &he m f o g y  of bdd eagts in A r h n a ,  BioSystzm 
capturd breeding aduft bafd a g f s  for banding and radio-tagging. Upon capture, agies were handed 
with. VED bands on one Qrsus and silver (aluminum) iTSF\NS bands on the other (see ahove), We dso  
tiff& each eagle wi& a a - g z m  BioTrack or 65-gram Telonics hackpack trmsmiger, collected blood md 
father smples (see Se~t ion E8,2.7), and r m r d e b  mensurd isfimcteristjcs (see Smtion E8.2.q.  These 
telemeter& adulLs provided irafomation on foraging ecology, home range. movements in the non-breeding 
s m o n ,  and m o d i q .  By following the agfe's die1 movements, we studied habitat selection within 
tenitories, In addition, we captured near-adults, subadutts, md  juveniles to study the migration pattern, 
movements, suwivsrship and w l o g y  of the native population of non-breeding bdd  a g l a  ;in A r h n a .  

BioSystem9 biologists u t i f k d  a variee (of techniques to capture bald eagia,  including a radio-controlled 
bow net, a radio-controlled power snue,  and noosd fish. In ddition, USFWS biologist jmd agfe  
cqture  expert) Mike Loc)rhart introducd us to the technique of decoy eagfes. Each of these techniqua 
was used in conjunctinn with a blind, so trappers a~uld get to the mglm wiiltin seconds of capture. me 
ody  exception was noosd fish used on raemoirs where we used a boat positioned at a suit%ble dlstmce 
t';rom the set. 

nrrullwf h w a e t ,  The radio-mntrolled bald eagle bownet was design4 m d  built by 
Ron Jackman md Grainger Hunt PioSystem Analysis, Xnc.). The brtwna is baisicafly two semicircles 
of Iighr mezd, with. netling bstwen. One semicircle is anchor& to Ehe ground, m d  the otfier (when 
triggered) comes over the tag& rinimd, enclosing it ira a dome of net when the circle is mmpldcrl, 
Bownets have been used to capture raptsrs since m d i e v d  times, and have been modifid &rough b e  
yexs to trap various sper ia  4)3foijm 19871, However, most bowneg in the past have besa mmu%lty 
operat& by pulling a string from a blind, J a c h u  and Hunt made a major improvement in the b w n a s  
design by using garage drxtr springs to power the net ( Jachm pel ab. in prep.), T h e  springs can be 
&just& to a3nrrol &e s p 4  of the bow, and crwte a far: enough trap to succc%sfluIly c;rp%re the wary 
bdd eagle. The rlibio-csntrolld b w n e  is an extremely eggrive bald eagle trapping rxhniyue, which 
$lows for the s e b ~ t i v e  zaptare of ti4rget i ~ d i v i d u d ~ .  

B,2,6.2 hdis~ontralft?d Power Snare, Due to taae mggd terrain and the potenti& hiking dismces 
Htecasq  to capture adutr bdd mgles at %)me o f  the remote breeding areas in Arhc.tsaa, we n & d  t4 very 
light trzp with the eEectiven~ss of the bc,apmet. The radio-matrolled power snare w a  d ~ i g n d  a i d  built 



tP! Ron Jackman ant] firainger Hunt (Bic~S>stems f speciflcaiij to capture bald eaglas in the 11igged t t ~ ~ ~ d ~ n  

izf the r?mi)te Arirorla territi~ries. OUT rddii>-201ltri\ild pr)H.er ~ n a e  eW&\ based on a m;mu:d!t, opzrcite9; 
snare s,&rrm ifs~elcrpsd bc Hertog f 198"; for  iapl-Fsraag white-bailid sea-zag165 ;in AustraIia. YThe snare 
i i  %lot1 :o;itd fishi~lg leader placij3 arcsund a hai: fi.if., or maanmal, .xhich ciirsai arottitd the eagjes lcgc 
when triggered. The  pouer ~raarr: is a V C T ~  intr icat~ trap, h n t ~ e i s r ,  and it. not set up proper15 %i l l  frnjj 

k o  catch tile target bird. The power snare caa: he used iirsn land or in shaiicrw nater,  and has p r i i vd  tto 
be an exrremelt, er'f'ei:ii.e bald eagle zr:ap i$s:hman EI  21. in prep. 

Plate E18. Ron Jackman w ~ t h  the East Verde male bald eagle just before release, blar~ir 198; (photo by D, 
Dnrctjll). 

B,2.6.3 Soosed Fistl, The technique of noosed fish has first used successhllj b j  Rnhards i196';) and 
i n ~ p r m - d  bq Cain [I91391 tc, capture bald eagles in 41askd. BioSyseerns ie~rnzd t h ~ :  tecilnique from 
Leonard Young and RicharJ Frert~ei! in 1083, and used i f  suczzcsi'ullt on the Pit River in Galrtiirnia to 
c a p r e  adult a ~ d  ~ u h a i ? u i r  bald eagles. Tf ie  set i~ a dead fish, stuffed witin styri.ii-oam s i )  is will float hell:, 
rip. Mon,ifilarnznt nooses are then drtached b o  &el u ill C B D S C  011 t I r ~  edgk's toes when 11 g r a b  the 6sh. 
R e  monofiidm~nt Line is fkstened sh,?ck chord. rhen attached iito a piece o f  drift &ood {flnating set, 
espt.;iallj- used irn riieans or deep kiarera &2r mchored -c%n the botts>rn (stationary ss3. M-i'lc"~~ &e mchorcd 
set is used* titis technique requrrits exalnirlation of asater depths irn the v:cinnsy, with special damtion CQ 

shelves, slopes, and drap-*>fls. The i'svating sea ~.r;ust be constantij rnvnitoreb, sin23 it soul~l drift :%way 
2nd become a hmard to other eagles vr i>SPrPyS. 

The rzumber of satloses vanes wr& trippers, and it applars somz dsrangamenes are more ef iest i -~c ID 

:.j~tain r?gi~lnk d22n oa1aer.s. I $,is instdnx, C d h  i j389) descriivs d four-ritmi.e ~la)a.c~-Ie;.af arrangemi;ibal 



using herrnng tor Rnlt,  Thic combinati~~n IS vcrj  eliecrivt: ft7r capn;rir:g bdid eagres in Alaska iR Mu-~ler 
PPrS. GCII1lEB Drlb~t3I1 ~ ~ ~ ~ b l i ~ f i k d  ijeid nUk5, P, S ; h ~ i n ~ f  PriTS CCIIXUPI., T BGWMRBI p2X.C i t % i ~ ~ 1 1 ~ , \ .  

IdovYever., &t: hair iish used varies vYi& yreq spl;cie,t normail> eaksll ta5 cagies in a pxtiiuiar area, 
md arrangements work di@erenr!y with diff-erertt species and sizes of fish \J,i:&n~an t.r ai. in prsp. i. Tile 
X I O O S ~ P  are designed sso if eagk 1s not; zapnarc$, the fish hlidcs off :hi? n o ~ s z  iine, and the bird rs 
revlad& w id2 tts catch, 

In areas such as AAlaska where cjagim arc ncrnerous, ne,r:ir~g silts are ;io>r: 20geth2r and conpetiti~2n for 
the fiod resource is high; &e eagles ~ i k e  ths b i t  fkstcr, iinil appear to grab it harder, using a larger 
portlor, of &eir foot to sacure tfie prey iDsis;trll unpmblishal 66id noresl, This stands to seaon,  since 
&e eagle would have a greater chance 0;. protecting its diiud fro111 a pirating neighbrtr if ir had a good grip 
cin the fish, In areas uhere eagles are ies\ plentiful, pirating is less frequent, and there is less competition 
kir the foi-td resource t24rkona and partb of Caiifurnia). eagles tznd to de!i;atet) pluck carrion Esh frcm 
the siarctr. usir~g onl) the tips of hei r  talc~ns Driscol!, unpublishd field notes. Jackman unpubiished field 
nl,rt\i ,  !$%en m eagle takes a fish this ginger!] (not actually gra13bing is doeplj or ilard with their toes), 

chances of capture are ,areaill? decrc'asd; i-tien &c noose closes arcrurad the talon and xfidzs off. We 
devised manj sys tem of nmse configiirarion beforti finding seizral that I& to a higher periencage of 
suc:lssfu; captures on certain species of bait fish (Jaikn~an rt a!. in prep. i ,  

B . 2 . 5 . 1  Decoj Eaglm* During ciu: research in Arbona, v+e had the pleasure of %orking with Mike 
t o c k h m ,  CSFWS. Mike is an eagle capkre expert who invented lfie %ell known "I,ockhart hIe&odY 
of catching eagles using weakened and paddd leg-hold traps. The weaken& Number 3 leg-hold traps 
art: wrapped with leather and taped to protect the eagle's toes. In contrast to the name, these traps 
capture the eagle by the toe, nut the leg. 'fie traps are placed around a dead mammal (or1 land) or fish 
(in shallow water) and conceal& with dirt. Sponge is used under the pressure plate to prevent the capmre 
of' lighter, non-target animals such as gulls, ravens, and vultures. After catching and banding hundreds 
of golden eagles by this me&od during the 3970's- LocWlasr discover& that eagles zould easily renrove 
the old USFtt'S crimp-on bands with 37thzir beaks (much 10 the demise of his banding study). Thus he 
is credited with identifying the need fix the current rivet bands now used on bald and golden eagies. 

1,ockharr also usxi decoy eagles to attract wild eagles to his sets. These "lure eagies" are in-jured birds 
%hi& have been rehabilitatd, but rue not releasable. Although oiily a few eagle experts are allow& to 
care for in jurd  bald md golden eagles, this method is extrernei] effective when dealing with a target 
eagle &at is ""smarter" &an the bio1crgis"i st:!,ing :o catch it, There is HCI detcctihie adverse effect on the 
decoy birds. 

a - 2 . 5 . 5  Ilisctassiun, Each of the abase tezlaniques requires spe:i;ii habitat cfissacrerislizs tor its use. 
In addition, expertise and fctresight are IizCehc3rq ro iasure rile trapglirlg slhation x i  safe 61- the eagles and 
the operators, Capwring and handlnng haid eagies requires extreme pati.s:e, attenlion to detail, arad 
conzern tor the eagle's safet? under ail possibf;: ;irzums:anizb, 3b.i a13 z&s.i, ~ t :  fwrrd traps to "n the 
most effectite when k z s f i a i t  'it% ilsed. f h  ,: iarge ar :as s  (ro~id-kiileJ fcicert "ii'd US& as bait, we could 
glace sets ern a smali pc>rtion, sirn2B) by exposirig the mzat. T i le  t"ag1t~ aiwaqs Nene tc the site ~ , f  
exposed mebit first, ignoring the larger skin-20% ered cara5,rs. This was ~altrdhle knowledge, since a Iargc: 
:arcass can be used tcs anract numerous non-breding eagfes. Details em Ole desnga. construction, and 
eEc"e.zivearss of the bald eagle capcure tri.zhniilues e~~ied b j  f3ioSystems are presented iin Jackmm el {in 
2rep. 1-  



The safest me&od is nocised fish, since tfae captisrd eagle jusx floats on the water md is easily picked 
up, wi& v i m d l y  IZ~B chmce .for injuring itself. Since fish are narmd eeaglz preq a1d can he &ken on the 
wing, a g l a  are easily lured to these sere; however, the meaod is not selective. The radio-conrrolid 
power s n x e  is likely the second safest technique, ft~IIow& by the radio-controlid hownd, and both of 
these have the a d ~ m h g e  of being sei&ltit.e, Thus, if tfie adtrlt femde came to lire set. md we want& 
to catch the male, we could let her f e d  without triggering lire trap. Both o f  t;lai;se metfi;ods are extremely 
succasfu'ul, but ie is more difiicufh to lure rn eagle to a set where it must fand on lire ground &I feed. The 
dwo] eagle technique is dso  very successful, and the prGence of the eagle usudly keeps noa-target 
aaaimds such as ravens, \ a % I t u r ~ ~  or gulls auay from the set; however, this mc&od is no: selmive, 

B,2,7 Bald b g l e  S a n ~ p i e  
For each eagle handid,  we coIlezl& fea&er samples, cliypd fia-om the distal 3 cm of a Uil, back, or 
upper wisdg coVeR fearher, for trace element mdysls. All feather smples are on deposit ;tl the Wmtern 
Foundatic-~n of Verlebrare Zoology in Camaillo, California. In addition, biosd srunplc5 of up to 5 cc 
were drawn from the brachial vein for DNA resrrictlon .fragment iengh potymorphism studies (see 
Section E7), electrophoresis of emymes, arrd cnntminank wdysis. 

E8.2.7.1 Biood Sampler;. Frorn 1987 to 1989, we collect& blood s m p l s  from 73 batd ag lw;  13 
Arizona breding adultf, three near-adulis (ca, 4 years old) (two of unknown origin md one Ariwna 
bird--bmdd), five subadults (ca. 1-3 years vldj of unknown origin, 46 Arizona juveniles, and six 
juveniles from Mexico. Blood samples were separatd into three vials m d  sent to: (1) Dr. fonaaan 
h a g m i r e  0 s  Afmos National Laboratory) for BKA restriction fragment f e n 0  polymorphism studies; 
(2) Dr. Dondd M o r h t  wniversity of Texa)  for efectrophorais of enzymes; and, (3) the U.S. Fish and 
Wildlife Sewice for contaminant studis. The r e s u l ~  of the electrophoretic and DXA fingerprinting 
andyses are given in sections A 5 2  and C8. 

In 1987, we coIlected blood samples from 22 bald eagles in Arizona Cable E8-1). Six blood samples 
were taften from five individud adult eag l s  (two reeapmres), one f rvn~  a subadult (ca. 3 y a r s  old) wflich 
was rehabilitated for a broken wing, md 15 from the 20 nestlings band& in 1987. Blood was not drawn 
Erorn the two Orme eaglets because they appear& too stressed, or three Horsahoe young, which were 
b m d d  and m w u r e d  on the nest ledge by only one dirnber (it takes two people to draw blctod). 

We colfecred blood smples  from 30 bald sigles in 1988 (Table E8-2). BIood sampls  were Bken from 
five breding Arizona adults, two near-adults (one bmded as a nestiing in 1984 at the East Verde 
hreding area and one of unknown origin), md 19 Arizona nestlings. Blood was &SO m1fectd from four 
nestlings on the Ric~ Vaqui, Sonora, Mexico. 

Bald eagle blond smples  were cofieczc?if from 23 individuds in 1989 (Table E8-3)- Blood s m p l m  were 
d e n  from two of three breding Arizona adnnlts. ,413 adult malt: (AhfOT), from the Gibecue territory, 
was rehahilitzted after a broken wing, and we later recapttlrd him on Roosevelt Resewctis ( o d y  one 
smple was drawn), We took blocjd samples from a near-adult and four stlhadutts capturd in h e  winter, 
while aaempting to radio-tag the Ladders mAe, diltfiough some 06 the eagles ~ e r c :  very large md a p p w d  
to be from norahem populations, Blood szmples were coli-ectd fiom 12 Arizona n ~ t l i n g s ,  and two 
~cstiings on the Rio Yaqui, Sonora, hfexico 1989). 

=,2,"92 Fmther Sampla.  From 1987 to 1989, we ciblatecrd feather samples 43 am ci ippd from the 
tip of a single tail, back, or upperwing cover% feather) fr'rc-jrn 77 bdil eagia: 15 Arizona b r d i n g  adulrs, 
three near-adul& (ca. 4 ymrs old, two of unsknowra origin w d  one: Arkrjna bird b m d d f ,  five subaduf& 
(ca. 1-3 y m s  old) of unhown origigx, 47 Ark(scssaa jiavenilzs, six hl2xico juveniles, rnd one Mexico adult 
fi2und dead below &-BE: Hecho nest. 



Table Ee4-I. B1ixd samples a>II%td &om Arizona bald eagles iira 19hS-. 

Br&ing Area %ex " Number Biood (cz) 

Bind 
Pinai 
Blue Point 
Blue Point 
East Vesde 
florsshue 
Pinto 

San Crtsios (nun-b rd ing j  

Orme 
Orrne 
Fon McDoweli 
Horse hlaa 
Morse Mesa 
Coolidge 
Coolidge 
Ladders 
Ladders 
Blue Point 
Blue Point 
Blue Point 
Horsahoe 
Horsaftoe 
Horseshoe 
Rdmanaf 
Rdmolzd 
Pind  
PiaA 
East Verde 

- - 

* Sexual diffesrtmtiaaiohi ka-wd oa bod\; mwreruen t s ,  Sex ~<.IHX for adults. 



Bre&cfing Area Sex * Number Blood (cc) 

Horseshoe 
B m l e ~  
Ladders 
Redmonb 
Cliff 

Safrtme Bay i%rirater) 
Sdorne Bay winter) 

Af a o  
Lzdders 
Ladders 
Ome 
Eve's W a h  
Cliff 
CliE 
Coolidge 
Coolidge; 
76 
76 
Bfue Point 
Blue Point 
Blue Paint 
Hursahoe 
Lone Pine 
Lone Pine 
Rdmond 
Redmi~nB 

Fig Tree 
Fig Tree 
Rio SAuariga 
Rio S&;inuxipa 



Breding Area Sex * Yumhea Blood (cc) 

Ladders (Winter) 
Ladders winter) 
Ladders {iii~t-iler) 
Ladders m'interj 

Arizona Juveniles 
Almo 
Ive's W a h  
Ive's Wash 
Fort hlcDowclf 
Fort McDowetl 
E a t  Verde 
East Verde 
Ladders 
Ladders 
Pinal 
Bmf ett 
B a ~ i e E  

Ria Shfruxipa 
Rio SAlaaripa 



It1 IY87, we clipped ths feadless of25 bdcb eagles in Arizona rfTa$ale "$41. Seven feather sample% were 
aken  from six individuizi adult eagles itxi) recay;ilu-uresi, one from a slabadult ica. 3-year+ld) whii'b wac 
r2hiihiiitatd for a broker, w n g ,  17 f i ~ m  :he 20 ~le~ll ings handed in 1987, Feather smpie5 were not 
ci,llecr& from the threl Horseahi3e young which were ~ r o c e s s d  on the nest ledge by one climber. 

We u~l fec td  feather clips frcm 30 h d d  eaglzs in 1988 dTable E8-5)- Fealher samplm were taken .from 
f i ~ e  breeding Arizona adulrs, twit nes-adults (ctne bmdd &as a. nestling in 3984 at die Esfsz Yerde 
breding area and one of u ~ h o w n  origin'!, &?,-sd 18 Arizona nestlings (one 1,9an2 Pine nrneliny crnly had 
pin-fea&el-s when bmddi. Fearher clips xere &so 2~11~2li3iH from four nestlings and cine dead adula, on 
the Wict Vacjui, Scrnora, hfexico, 

Baid eagle fea&er smples  were c i i~ped  from 22 indiviJuds in 1989 {Table E86), Feather sampfa were 
taken itforxl: three breeding Arizona adi;lrs (one recapture), a near-adult and ftmr subaduls ctf unknown 
origin (Srossibly nort;zem birds), 12 Arizona nest l i~~ys,  and ttvo nestlings on the Kio Uaqui, Sonora, 
Mexico. 

Es.2.8 Bald %gfe Measurements and Plun-tage Characteristics 
From 1986-1990, we measurd and rezorded piurnage chxacteristics of 160 hdd eagies: 16 A r ~ o n a  
breding adults, three near-adulB <cam 4 y e a s  old, twit of u b n w n  origin and one Arizona bird banded), 
ftve subaduits (ca. 1-3 years old) of unkncwn origin, 64 Arkdna juveniles, one Mexico adult, and nine 
hlexico juveniles. Body measurements record& from Arizona bald eagles includd hdiux len,a, foot 
pad lenglfi, tarsus Iengrh, tarsus width (dorsal.'ventraf md later&), ~ i n g  chord fen_&, tightfi primary 
fen@, tail ienglfi, cuirnen len&&, and beak depth. Dificulry in measuring foot pad ]en,& accurately 
due to the eagles closing their feet, and concern over possible injury to toes, resultd in disa2ntinuation 
of this measurement. Hailux fen@, culmen len,g.hti, beak depth, uing chord length, eighrh primllry 
len,d, and tail fen@ me3suremen:s foilow& Bonoiorti (13S4a>, as did &ose for foot pad and Wsus 
length @orsolotr;i 1984b). Tarsus widh (dorsaI:ventrd and lateral) meaurements follow& Gxcefon et 
nl. (1985). Mekods of tail len,a measurement varied from Bogolotli9s to include Ien,d of the centrd 
retrices from &-be distal end to tile sheatfr on juveniles. We rewrded mensurd chltracteristics and other 
data from nestlings on Juvenile Forms OuvForms) (see Fipre  E8-31, and capturd eagles on Caprure 
Forms ("CapForm") as shown in F k ~ i r e  E8-4, 

Sex was knctwn for adult eagies, from observd copulations, and we fc~und that we could use sexudly 
dimorphic nesurements in adult.\, to determine the sex of nestfingh fc>ur wecks of age or older rTDriscoil 
notes). Ages were hewn in some cases, from band recoveries in captured eagles or h o w n  hatch dares 
in natlings; however, when not knnwn, ue estixaaatd age based rsw plumage charaberistics. C a p t a r 4  
eagles not bmdfrij were aged according to known-age eagies from other pnpulatiom (McColIough and 
E j ~ h ~ r  1986) and &ci plumage of h e ! ~ ' ~ ~ - a g e  @mdd) A ~ k i > n 3  eagle3 (Driscoll raotesi. Similxfj.  tra ca&6 

of u h o w n  hatch dates, nestlings were aged by JeveIopmer~s and plumage of ezg1e"r fmm other 
pnp~lakiians @0rt~1otxB I93-42, Bort~IoRi 1984b- Driscoll unpublisfid fieeld neatesj md &at (of kxcswn-age 
Arizurra young hDriscc~IH z-roaes,. 

We deitermin-d the phjsiaal cundieivn of each bird on b e  h a i s  i j f  L ' T I I ~  conditiim, hndy cctaadition, aad 
%eight. %fesuremerars of crop curidition iccla8Jed three ca:egcarias hll, parti&+ md empty, We 
m e s u r d  body condibiim using a five-point scale h;sed 011 hr?asi, anuhiA:: and sternum keel protmsioxn: 



Tifb8e E84. 'f'mtba-rer sampla ccolkztd from A~kensaa haid eiigla in 1987 

B r d i n g  A r a  Sex" Kumbes F a h e r  Clip*'* 

Adufh 
bind 
PinaB 
Blue Poihat 
Blue Point 
E a t  Yerife 
Flrttseshoe 
Pinto 
Horse Mesa 

Suixabulb 
San C a l i ~ s  (nun-breding) 

Juvealila 
O m e  
Qme 
Fort McDczwell 
Horse Mesa 
Horse Mc%a 
Coot idge 
Coolidge 
Ladders 
Ladders 
Blue Point 
Blue Point 
Blue Point 
Horssfior: 
Horsshs~e 
Horseshoe 
Red~nond 
Rdmond 
Pinad 
Pin$ 
E a t  t'erde 

' fa2 
t iwc 
- 

Tail 
Tail 
Tail 

cwf: 
Tail 

u%r,iC 
UMC 
UWC 
UWC 
UWG 
CN7C 
uwf? 
UWC 
UWC 
EWC 
UWC 
UWC 



B r d i n g  Arm Sex* Xumber F e a ~ e r  Clip8* 

k i m n a  Adult,$ 
tlorsahoe 
B ml ert 
Ladders 
Rdnnonlt, 
Cliff 

Arizona Nwr-8d~ftS 
Sdome winter) M 
SliZome Winter) F 

Arizt3na JnveniIs 
Afmo 
Ladders 
Ladders 
Orrne 
he's W s h  
Cliff 
Cliff 
Coolidge 
Coolidge 
76 
76 
Blue Point 
Blue Point 
Blue Point 
Horsatroe 
Lone Pine 
b n e  Pine 
Redmund 
Rdmond  

ItXsxieo Juveaila 
Fig Tree 
Fig Tree 
R b  Shux ipa  
Rio S h u z i p a  

* Sexual dzfferentiat:oa? b a d  0x1 bod) measurements. Sea krlo~ea t ~ 7 r  adults 
** 3cm cIrppecB from of nnrdrcated feather. mVB: = uppemrng C O L ~ T E .  



E-136 ECOLOGY or: N ~ s n x o  B A ~ D  EAGLES IN ARIZONA 

Table E84,  Fm&%ner s m p l s  ajliead &om Sourhwsa, bald eagles ia 19848 

Brekxting Artxi Sex* Xumber Fm&er Clip*" 

Adults 
Cibecue 
Cibecue 
Piato 
Ladders 

Nar-adufQ 
Ladders (Winter) 

subadul~q 
Ladders winter) 
Ladders winter) 
Ladders Winter) 
Ladders (Winter) 

Arizona Juveniles 
Alamo 
fve's Wash 
he 's  Wash 
Fort McDowell 
Fort McDoweft 
E a t  Verde 
Ear Verde 
Ladders 
Ladders 
PIxraI 
Bm3 e s  
Bagleg 

Mexim Juveniis 
RIo S&ua~ipa 
Rio S&u;triprs 

* Saxud di%ereutrutnon based oc b d y  meit.qurements. Sex hewn for adaaks 
** 3 cm ciippet! %om trp of iudicated feather, f.WC = c p g e m n g   overt. 



Figure E 8 1 .  E d d  eagle captilre ic~rm-"GapForm" 

BREEDING ADULT USFWS Left 
V I D  Right 

ALL OTEIER EAGLES USFWS Righk 
VID Left 

CAP FQRN Date 

Bird Number 
Breeding Area 
Capture Locati 
E s t i m a t e d  Age 

B i r d  K a m e  
Sew: Male, Female, Unknow~ 

on 
{Years): Adult, 5,5, 5 , 0 ,  4,5, 4,0,  3 , 5 ,  3 - 0  

2 . 5 ,  2-0, 1-5, 1,0, Other - 
Personnel_ - - 

Capture ~echnique 
Portion Of Body Ca~tured 
Time: ~ a ~ t u r e d  

- - 
Secured Released 

Hand1 ing Total 
Blood Sample f c ~ )  Wing: Right, L e f t  
Feather Sample Location Wing: Right, Left 
USFWS Band Number Color Leg: Right, L e f t  
Visual ID Band S p b o l  Color Leg: Right, kef t 
Transmitter: Type Position 

Number Frequency 
Pul se (Beats/Min) : Active Perched 

Measurements: Right Left - 

Hallux Length (ram) 
Foot Pad Length (m) 
Tarsus Length (m) 
Tarsus Width - Dorsaf/Ventral (mf 
Tarsus Width - Lateral (m) 
Wing Chord Length (em) 
Eighth Primary Length fcmj 
Tail Length (cm) 
Culmen Length (mm) 
Beak Depth (m) 
Height (kg) 
Crop: Fufl, Partial, mpty 
Sternum: 1-0) Keel bladed - minimal breast muscle 

1.5) 
2 - 0 )  Keel bladed - more pr~minent breast muscle 
2,s)  

(Normal) 3-09 Keel protrudes slightly above breasB muscle 
3,s) 
4 .O)  Keel flush with breast muscle 
4,s)  
5,Q) Keel inundated in breast muscle 



Color: Iris: Yellow, Pale Yellow, Brawn, Sepia, Buffy Brown 
Ochre (Cream), Paie Ochre, Other 

Feet: Yellow, Pale Yellow, Other -" 

Cere and Beak: Yellow, > 70% Yellow, 
Blackish-Grey or < 30% Yellow: 

Entirely Blackish-Grey 
Pellow restricted to nares and base 
of beak near the gape 

Yellow throughout beak 
Feathers: KT White BL Black BR Brown 

WD White Down GD Grey Dawn SP Sepia 
GY Grey G& Grayish Black TN Tan 
WF White Flecking TE Tawny Edges T'id Tawny 
WB Wkike With Brown Mottling 
BW Brawn With White MattPing 
Other - Write In Colors 

Wead: Feathers Brown eye-stripes, 
White with brown flecking or rachi 

Tail : Feathers 
White with 
White with brown or black band at distal margin, 
White with brown or black vertical stripes 

Back: feathers 

Breast: Feathers 
Abdomen: Feathers 
Upper Wings: Coverts 
Under Wings: Coverts Primaries Secondaries 

New Primaries: Right: 1 2  3 4  5 6 7  8  9 1 0  
Left: 1 2 3 4 5 6 7 8 9 1 0  

New Secondaries: Right: 1 2  3  4  5 6  7 8 9 10 
Left: 1 2  3 4  5 6  7 8 9 1 0  

New Retrices: Right: 1 2  3  4  5 6 
Left: 1 2 3 4 5 6  

Comments 

%risk Wrist 

Tertiaries 
I I 
I I 

UUU " L W  UUU" ULVUt3rTWrn A vrr.es-21-erU 
10-1 1-If3 I \ 189-1 i B 1-1 

i / i I ! 
! 1 LVWWA UU I i 

I I i I 
D 1-6 6-1 i I I 
1 I 

~r inAries 3 2 I 
2 primAries 

seconhar ies I i secondaries 



1, Sternum keeH. ttiadd witA nxinimai h r a a  musde; 
2. Sternum keel biz&& wiih more praminent breat  11~ascle: 
3. Sternum keel protnadm slightly abilve breast rnuszle $Normal): 
4, Sternum keel Bush with braqt muscle; md, 
5 Sternum keel inlmdatd iin breast muscle, 

We record4 weight to the 0-1 kg utiiizirrg a rrimgrrlar bmdage tn sccrarrs b e  ea,n%r" and a P ~ d a  scale. 

Plumage ckatracteristics recctrdd from Arrzc3na kdJ mgies iiatzludd the iris, feet, cere, md $& mior, 
m wet: as ate color of rhe head, tail, hack, ;S i t a r ,  aninif abdomln fmrhers, We also not& colvrarion of 
tlae upper- and under-wing a lvem,  primaria, an$ secondaries. In addition, we examin& the molt 
sequence o f  the primaria, secondiuie~~ mil retrices , 

E8-2.9 Ground Tracking 
Telemetry da& rue the best mea9urc of the overa3-I gwgrapity of foraging beiarmse. with telemetry, the 
bird9s whereabouts are known at $1 times, Visual data on movements are far less complete tsmausc 
nbservations depend entirely on observer location. For the s m e  rwon, visual obsen.;zrtions rtf a g l s  
foraging give unreliable estimates of forging rmge md the relative importartce of habitat. In smdies 
wihout teiernetry, the number of %raging observations n a  the n e t  are often aver-reprsented btjcacise 
an obsemer is nomailly present &ere. Taken togeher. however, the telernetq visiQtion data, augment& 
by foraging data, and, where possible, prey delivery observations, provides a fairly accurate account of 
movementf and habitat-use by the eagie. 

To sr-ildy habitat selection by the telemeter& aduIt eayl6, BioSystem resexchers utilizfd the principle 
of "time-lines," uninterrupted, minute-by-minute records of the movemen& and a c t i ~ i t i e ~  of the birds. 
To obtain this m o u n t  of detail it was necessary for terns  of radio trackers to spread out individudiy 
throughout each studied territoq and to maintain radio comunication. As the eagle flew 'a5 one person, 
the next was advisd of its approach. Data were record4 onto field notebootrs or tape recorders, but 
were trmsf'efed af soon as possible onto obsforms (see E8.1). S h a d  data paints were work& out 
wi&in tracking t s with "rhc god of accounting for all the eagle's rime-space utilization in as much 
deail a possible, e5pecidiy with regard to foraging. Mercury switches in the trmsmiaers changed the 
pufse rate when the transmitters tilt& from near-vesicd (eagle perch&) to horizclntd (eagle flying ctr 
lying down) aMi&de, which enabld us tra interpret the activities uf tfte eag l s  when they were out of our 
sight. A stmdy slow pulse indicatd a perch& wgie: a fast pulse demonstrat& h a t  the eagle was flying 
or lying dctwn (incubating), A se~i rar  dternation of pulse rate usually memr ebe eagle was eating, 
Srtartmg w a  indicatd by a coming and going of fast-mode signal stren&, an eEect which r suf r s  from 
tlae changing relative o r i e n t a t i ~ ~  of tr;insaniEing and receiving antentnu as &e sejaring bird c i rc la .  We 
were able to refiilne our Interpretation of the signals aad the i d i ~ ~ y n c r a i i f i  of pmicmlas trmsmir;ters on 
the ba i s  uf & q u e n t  v i h ~ i t f  veriEcation of hehaviasrs, 

Tracking t e r n  nornadly work& ten continuoas days at at. territoryt., with four days off. T h e  first dag. of 
a tenday p e r i ~ d  v;a% spnt.: { a )  in a hrisfing azended by a21 personnel, 12) ira Hogistics, m d ,  131 &en 
traveling ru .the smdq site, Tracking a w s  spent Jays 2-9 obaining time-line data, usudiy from dawn 
until at least midday. arnd often asniil dusk, Qraliaaxily, tracking a3ntinud &rough the morning of t&e 
ten& &day: then the r~6rar:hrrs rexurnd h%tc,me. These periods were as f<?Ilr>wi;;: 



j218-12jj7 
12i22-I213 1 

I / t;- l i f5 
f ;20- 3 12.3 
2:3.-?/12 
211 7.-2:26 
3:'3-3.i";2 
3!7-3i26 
333 1-419 
4i14-4/23 
4/28-,5/7 
5i1'7-5/2 
5:"26-614 
6'9 -6:' 6 8 
6;23-5!2 

Is1 Off-season 
1/5-1!14 
1119-1!28 
212.-21 I i 
2115-2/25 
3il-3110 
3115-3/24 
3i29-417 

4112-4i2 1 
4126-515 
51 18-51 13 
5i24-Si2 
6i7-6/16 
612 1 -6i30 

2nd QE-season 
1/3-3132 
lif 7-1/26 
l 13 1 -2i9 

2114-2/23 
2i2 X-3i9 
3/14--3/23 
3/28-..4/6 

4il3--3120 
4!25-5i4 
5/9-5:18 
5!23-6l% 
616-6:" 15 
6/20-6/29 

3rd OR-seaon 



- --- F:G~- E: %~X!I.&L &PORTS AND :%PPTNDICES E-141 

Plat* El9,  Tnsh Candl  observing the Horseshoe nest from across the n t e r  (photo b! T. Gaiz) 

To increasrs sample sizes dbiring anaiyses. we grouped pairs of ten-day periods into 28-day periods, For 
zsan~pie, Perind 1 piub Perird '2 qtnats the: first 28-daj period, and so ~ n ,  The: reasm ~ h y  ti~esc p e r i d s  
itre 28 days in Bern@& is that t h q  enajalyass rhr 3 days r t f i  between 10-day peritds aad t-o da>s on 
zither end. 

Telemetry tracking of river-nesting bald eagXes rn @us ,znd other shlidies by Bii)fL;>st~ms has ?.h~$%~,i.n &ar 
foragiy habitat is ersentiaiir, "'linear;" :hat i s ,  thc foraging sdnge f ~ c u s r s  abn th2 rivzr habitat ibeif anhi 
its sssrzciratcd resenloirh ;tnd %&?r Isx f ~ c s z  sRailies. uc  found that alr~~ose 212 visual ~r tei~meesia 



obssr~a l io~s  ef perched esglzs zoa%J be d;i'~irxel? reldeeil to spe55,: river lozitions, easily idcnrifiahle 
bt ti:? resexd1ti~1 01: she b,asis nZ sesr,ii~:. featxrrts er,c vegetatiora. 

To rererence rJae disrributitjn ol :a,g!r \ ixitarl$ara~.. i:&itat .*ziables, p r q  distributions. public usc 
oc2urren;s.s. and lid1 o&er spatially disui'ruleii :ter,ts, we nszked the rri.er ce~~terl ine or, topographic 
mays wi& fikiiomcrer and renb-of-6ilometi;r graduari~ns. The resulting River Map Atlas (("map 'nt~ok"] 
fo rmd rhe habis far  ali studies uiih pa3gra~nizai irnpli:atio~l, and slerv BioSystems worker carried a 
map-bodk in !-.he field. :lfter a s b x t  time working in s tersit&,sj, iotarirtiss i*t?rk: e a d y  referr& to in 
tcrnrs etf tsnth-kili~nncter segrsaents. 

In the case of rescnwirs. kiiuxleter rnarki~:gs f i l i lowd tine clId sitea ckizrnof rather than estimates of &e 
reservoir centerline. Bzcarrse tile eagicc freyuciltd thr reserzrasir shores, and because these were riften 
difficult to relate to the disrribution of riiar kiromc.ters, we indexed 81s shoreiine with kilometer and two- 
tenthc-kiiometzr i0.2 krn) gra~luations. For this, me foliowed the siloreline distribntior, depicted ctn 
current IJSGS ropi>graphic map& using tfivldcrs izc:mpss) index& at 0.5 h in widtil; the 0.3-fun 
graduations E ere tree-hdnd inrerpislsrions. 

The kilumeter graduations in rhe map biioks were sornstimes inaccurdte in referring to exact fiejd 
localions hecause of physiograj~kric changes occurring since the production of ropographizal base maps. 
Trresz changes included i l j  shifts in :he distribtrtion of river channels as a result of flociding mb (2) 
reservoir substrate evolution affe;tlng shorslinz distribution. In addition, shoreline profiles continudly 
changeci in response to reservoir devatiiir,. 'I%ese discrcpancizs were usually minor, however, and rarely 
presented diEciiltizs in identifl ing specifi,: locallans. 

In the fkld, v,e firsc recorded the locatior, of an eagle in terms of the &I1 kilometer segment (SEG) it 
occupied, t k c  to 0.3 kn (along the river) or the appropriate reservoir shoreline kilometer (see LAKE- 
LOC (SKrn) oln the ObsForm). We t i k n  indi:.tzd the side as 15fi or right (with t i e  observer louEing 
ddunstream), island, or river ciiannel. ;Ye also notzci its distance to water and its elevation aha-. the 
substrate. It' u e  could not identify rhe eagie's location to the level cf a h'li kilometer segment, we u s 4  
zone codes t s  referenre larger segments that ericompassed severa! rlver kijometers and were identifiable 
as positioned between familiar iandmarks, The codzs %ere as follows: 

Blue Prtirlf Zone Codes: 
907 krn 2 1 .8 downriver i dax  dim nslrzam urtsp:cifi-A) 
913 km 9.4 downriver iuns;:e~itjzd J 

9 12 km 9 5- 12.2 (parking lo: tcl Fi-Ff" r u n  e'j 
911 kac12.3-14.26M-FPc:irt;eioSheepHridgei 
920 k n ~  13.3- 15.7 (Sheep Bridge to BP Bridge/ 
909 km 15.8 13 5 i13P BriJg2 eii B~~ l idog  CIitf's! 
"108 km 13.6--21 . X  Cf3ullddg il"iiE"b to Darr;i 
903 km 7 1.9 tipsivcr Bunspr.:ifis~l~ 
901 Kcst 01,13~./622Ci LO Bulldog Ctiiia 
906 knr 2 1 .9 -2 .4  CLolxer Res:mciira 
9 % 4  ksr, X5.4 Eart {upriver M'CC unsp~cified) 
917 Lasd Bet% esn Lake:? f ' k r i r  I'CR L-?per 3~Ci Lo% s R e s m  O ~ X  t~slii'?rj2nJ r 

Q16 !Viilnw Springs Canyon in?osCl b:;? 3.4) 
900 %r:a i t?rreslr $21 tip FVYC' I 



915 E a t  of Willow Springs Cmyon 
905 km 25.5-3 H -0 QtIpper Rservisis) 

W h 3 1.1-36-5 eives Channel to hlomm Flat D m ' s  
bdders  &~rrc Codes: 

QW km 157,0-162.7 (downriver of nest.) 
901 f;m 161 .Q-157 (downstrm of Big Vieiv'i 
902 Ian 162-1@,3 Qreater nest arm) 
908 h 162.8- 5 82 (upriver of nest) 
903 h 1H.4-165-3 (T'erdt: Fdtbls ads) 
905 6crs8 165 -4- l68,1 @-ley cliffs a r a i  
906 krn 168.5-271.6 (Beaqtsley Fiat area) 
907 km 171.7-174.0 whi te  Cfiffs Arm) 
912 km 174.1-178,0 Creek moutfi area 
963 km 178.1-1 82.0 (Camp Yerde) 
9 18 Win@?eid M a a  (off-river northeat) 
91 1 ( B a f e y  area) z o n s  905 md 9M 
914 West G i e z  Creek uaspeci5& 

Bartlett atne G o d s :  
918 km 32.5 downriver (unqpecifid) 
9013 km 35,2 downriver funspecifi&ci) 
969 km 32.0-33.1 
908 km 33.2-34.1 (Isfand Area) 
906 frrn 34.2-35.2 mime Area) 
912 5rm 35.1-35.3 (Nest Area) 
900 frrn 35.1 upriver (unspecified) 
9 15 km 39.3-56.0 (raervoir anspecifid) 
911 km39,3-42.0(damtoboatrmp) 
913 kxl42.1-51.0@amptoBartlettFIa@j 
914 h 51.1 upriver (N. of BartIe~ Flats) 

IIonesfioe Zone Coda: 
908 fun 73.3 dawnriver (below dam) 
907 km 73.3-73-5 ( d m  area) 
922 h 73.4 upriver (above d m )  
910 dm overlmcf to nest 
998 reselaioir unspecifid 
901 I&-loc 0-0-6.2 ( d m  $0 Deadman's Cove1 or kkm "1-4-96.6 
902 iak-102 6.3- 10.0 @eadmm7s Covs to bend) or 76.7-79.8 
903 I&-file 30.1-13 [bend to co~onwnc>dsj or km 79.9-83.4 
9M h11 82.6-82.8 {inwrdiatc: 2988 nest aea'r(l987 n s t  %as at km 83.0) 
9W km 83,5-88.0 (Xsrer Flat) 
906 km 85, BP upriver (upriver Istsr Flar) 
912 Sunset hirs, ten dm (west rtverlmd) 
914 nest u.p. ups t r em (west overland) 
91 6 nwt upstrem teat overland) 
9 1 & below d m  {west averland 3 

920 beiow Jam ( e a t  overland] 



Fina!iPintr~ T~mnc Coda:  
9 16 West of Salhame Bay jkm 87.8 dotvnstremj 
900 West of Schoolhouse Point 
925 Salonte Bay (I&-lac 36.5-42.0) 
9 144 km 1 7 2.3 downriver (from 288 bridge) 
9 % 5 km 88.0-93.0 (Sdome to Grapevirnei 
923 upriver of h 93.0 fuasspa:itl,&*ii 
909 km 93 -0 97.9 (Grapevine tu S,hauiiaouse.) 
913 Sidrra Ancbiii. (north of r:seraoiri 
9 14. Pint~7 Creek iunspecj6&) 
901 h~ B S . U -  i.01.7 (S:f..iooThosse tci r l~uuth  n 

902 303.8-I12.3(1nout&sto288bridge) 
91'7 181.7-104.9 (Cvnunwood Acre) 
918 km 5635,O- 308.4. jMddler Poinri 
9 19 km 108.5-1 10.9 Diversion Dan1 Area) 
920 h 11 f .0--112.2 (285 Bridge Areaj 
903 f;m 112.3 upriver (from 288 bridge! 
92 1 fCiondifce Mt. I nnspecifidii! 
914 Bind Creek Area (unspecifjd) 
901 Nest Cliff Area (km 0.4 Pinaf Creek) 
822 km 1 13.0 upriver iunspe~ified) 
91 1 km 113.0-X 15,0 @%ite Stripe CliEs) 

East Verde Zone Codes: 
701 downstream from "Bend Cliff" (frm 127.0) ikrn 123,O-125.8) 
702 Houston Creek to "Bend Cliff" (km 126.8-128.7) 
703 East Verde River to Houston Creek (km 128.8-130,71 
704 nest to E a r  Verde River (h 130.8-333.2) 
705 nest ruea (333.3- 133.9) 
706 upstream from nest area to Fossil Creek mou& (134.0-135,2) 
701 upstrerun Erorn Fossil Creek mouth (136.3- I41 -3) 
7 10 East Yerde River igenerai j 
7i  l East Verde River jkm 0.0-8.0) 
712 East Verde River (km 8-20j 
720 Fossil Creek 

Generic Zone Codcs: 
4-44 unable to locate birJ 
477 river (unspecified) 
888 reservoir runspecifid) 
997 see lake 102 {reserad~ir s h ~ r e i i n r  ki2ometer) 
998 see notes 
999 sze nates 



Observer Xi~azrtions at Horsahoe Tesritrsrj (Obsh~c): 
00 beliiv, d z r ~  
01 0-6 &ftK-IdOC) Dim to Deadn~an's Cove 
02 6- 1 i f  Deadman's to Point 
03 18-1 3 Point-Bead abilve nest 
04 13-Sheep Bridg:: 
05 km 84-65 
10 Nest 013 (Observation Poinz) above c m p  
26 Calnpatiia1181.8 
29 QPHiIi(secIOj 

Observer loations at BItre Point Terrieitrj (Ohshc): 
$01 Pe& 0x1 "ridge betlteen the lakes," ea r  iif Butcher Jogaes p m i c  ua, True north of b 

25.1, true west of krla 28.3, elev. 1942 feet, 
02 A31 of the lake pxking area.?, east of -%;irina, Lak-Lo; 19.0-20.2. 
03 Area across from BulIdog Cliffs, west end. Km 14.5-13-8. 
04 Blue Point nreriook, west of the bridge, both no&! m d  south of the highway. Krn 

15.2-16.0 area. 
05 Overiook 80 m north of the Marina rurnoff from Bush Highway, ovstlocrking tbc lake. 

True west of LAK-LOG: 20,f .  
06 Sheep flats overlook. Km. 14.5-14.8. 
07 Overlook north of "Dip" sign. Kin. 13.4. 
08 Overlook n o f i  of curve at km 13.1. 
09 Camp OP (Obsemation Point): 2 mi. rme north of OP 5.  Elevation 2,000 feet. 
fO SRP Housing area, from Bush Highway ~ r n o f f  to river access area. Km 20.2-21.0. 
I I Road area from km 18.0--18.5. Does not overlook the river, us& for telemetry checking 

o d y .  
12 Fish Camp, L&-Lac. 16.7. 
13 D m  to krn 24.8 to Pinnacle Poinr Area. Lower Resemoir. 
14 Km 24,8-27.2. Chmnel Between the Lakes. 
15 Boar tie up point on E, sidl: of Willow Springs Cove. See lake map for exact Incation, 
16 Km 27.2-31.0. h w e r  poaior~ of Upper Reseioir ,  

Obseruer luatiuns at PinafRintcz Territczny (QbsImc): 
01 the tip of Grapevine Point (SKm 15.5). 
02 Schooihouse Point, including the 6Ps on the bluff just bzhind. 
03 "Red Cliffs Overlook" back frnrn Schssr~lhvuse Ytkint, atzstve S h  21.5, eae ttf the main 

road and sou& of the corrali%. 
04 the Hu.y 288 bridge and ntlarby k rnoa r~  nn tile road. 
05 the rig of Cougar Point 1 5 b  10X, 1). 
66 "Red Cliffs If" at the east end ~ a f  the Red C@Ilffs, km 103.4, side rigfat. 
87 nest view-includa nest o h s e ~ a t i o a  ridge south oi Erm 112-6 arid nearby Ittc~tapions used 

f r c ~ r n  time to time. 
08 Klondike ?Ilr Saddle, 
03 "GumTres OF" ttxirfiilu~ ttn i-i?a;S west i f f  the Rock House store1 
10 hfeiidles Poinr 0%. 
$8 boat, 
99 sze nor.;:, 



Observer Ig~m~iuns et Bitsale&$ Territory (OBSLOCS): 
02 ncsk 
04 kna33.9arrverlefi) 
06 caxp bkm 35.5, sivzr sigl-irj 
08 k~rn 38.3 irk-er right) 
10 32 overInok iunsg3ecili~d iiox nsereax! 
11 do~rlsercarn of d m  to daimkseprr'.: hi?use 
I? sw tip of rescwc!ir b\i F ~ > r c s  Senice zabiab 
13 boat ramp 
I4 Ra~lesnAike Ci)vi? 
15 peak 22302 
16 S*B. Cove 
$7 BmlertEiats 

M'c also recorded the ctzzurrenie by eagles at frequently-used perches which we ideatifid and 
pzrirbdicdiy updated in tiie ObsForm instm;tion manual At Pira;il:Pinro Territory, for example, oarr $;st 
of frequently-us& perches was as fit1low.i: 

,Vame &de 
"Srubby S a ~ a o  Arrack Perch* Sm 18.0, Sf,, 3 3 ,  $32 
"Droward Cottonwood" SKm 22.5,  SN,  1,2, RE 
"Black Maquitem SKm 27.0, MS. I,?, RE 
"The Table" Sf(m 28.0, BA, 1.2, RE 
"The Knife" SKm 17.5, ridge top 
"Red Cliffs" Krn 101.6, BA, 1,3. RO 

B.2.10 Airplane Trarkirlg 
Fur aerid lracking we used Cessna 172 and 182 aiplanes titted with two side-facing antenna" A switch 
box in the cabin enabled sepxatr: monitoring of mteraas. Position fixes were recvrdecf on aeronautical 
cham and notebooks using Mountain Szandard Time and stanite miles. Our technique in fnonitnrislg the 
path of a migrating juvenile was to locate the bird, then l a d  at m airport along its predict& murse and 
wait for an hour or rwo before relocating the bird. Ini'ornation on migrating eagles was record& on 
Airplane Trazking Forrn iFiwre ES-5). 

We also coaductd aaiqlans roll call surveys &roughr>ut (Jentrd A~rknna  during Qctrtber &rough May 
for puTose of: (1) r~cording the return to Arizona of telemeter4 migrmt juveniles md subadults; 62) 
studying their movements and habitat selection; (3) veribing the csicurrence of telemeter4 adults at 
territories; md, (41 detecting asid locating mortalities. In a t>p ix l  roll cdili tiight, we flew from Mesa 
airpc~sa to the ionflu~nce of the Sair Verdc rivers, scanriling &I rransmizer kequencie ,rat 3-sect3nd 
intervals. We then zlimbcci n o d  up the VerJe River to tfie mouh of the E a t  Verde River, &rncr up 
the East "v'erde about 10 km, aaad thfirtnce back t i3 +Jaz mouth of the E a t  Verde H j  this time, we were a; 
m altitude of 8,5W fi hMSL from which wir. somztianes were zble to d ~ e c t  tslemstq signa9~ of flying 
brrds over 100 kn away, We then Be% to Camp Verde or C~Tt~n~r t i ' b~~td  where we circled and listened 
f ~ r  sign;ii,s, especially to xhe nortdm mi% wtsz. )Ye then flew to Mnrmhsn Reszsvois and south to Tremaine 
Reservoir, climbing Er) a higher altifudr: for tzrraln clearance mJ to m&xi:nke reception. K e  would &en 
flv ai-a Patson and down Tonto Creek to Ro~set'elt Resemoir and &cncr up the S d t  River xo n w  %%it2 
River, Arhona. During this leg nt L7e Bight u c  \%ol;Lci makc o::&lt3r;aX derisurs to search for sign& up 
the Ilrrger tributaries eo nor& of $he r1~e: 12 .g  . Cany~311 Creek arid up the Bld:K R k e r  as well WZ 



Fn9,3.f K ~ f t r d i n g  Prev EPr:fiverEt.s 
i n  3 previous stiidy o f  prey s::lectjii3 h j  baid errgies on Lbe Pi: River in C;iiifc:n:ia, w:_. i:i~:ti.ricd resuics 
usjag :imc-li;;!sc rjhcr::,gra;?hs that :i.erc unas;ai!able in analyses ol' prz j  remains. One f a i ~ i > r  t'livt,ring 
T-:hi>tcigrajihic (<)I. ~!irect visuai :ihxs!-vatic,n,:t ~ v a s  tila? ahe si:elt..rai remains of ;sr%ain pie) t:i.172i 
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3f43iik I'TICIZ.~EYTS 1 se hc;;k i~ I-ilri:a :r ri2tdeti 





persist& in the nest longer &an sthers sat thxhat some specis wzrz ~ v e r - r e p r s z n ~ d  in dietary mrimars 
b s &  solely on pre j  remaim (BioSystems 1985 1. 

Far i ~ u r  study in Arizona, however, an even more cvrnpelling re&cjIs support4 the use of visaal data 
Our study t m s  actively track4 the xrtavemenLq of foraging telerneterd aduiufs wi&in the terrifrjrie5, 
%itnased numerous foraging even@, but were often unable to detersnine the grey spxies  because the 
eagle tix& it directfj to the nest wififiotar Imving prey remains at the bragirmg sire. IdentiQlng prey as 
it was deliver& to the n a t  dIowtjil US t~ connect the time of delivery v*i& a foraging event observd just 
hefore tfie deiivery. hfrtrwver, if we were unable t s  directfy observe aalrack on prey, we were still 
mgnizant &rough telemetry of the location of the eagft: in the minualrs precding the delivery. We were 
tlterehrt? able to finhpeciflc microhahibr or, at worst, distinct: portions of the eagle's home rmge with 
the specie of prey, its aapprctximate size, the proponion delivered, and, ixa marl? c i t ~ s ,  whether it bad 
been taken dive  or ;is cxrion. 

In A r k n a ,  we opt& to observe prey deiiiierie~ %7isu;aily rather by time-fapse c m e r a  or vidw 
system. Bo& of the faffer tez'hniyus seem& inadvisable to us bezause of disturbance in changing film 
and baReria (every 5 days) and the because of the many advmtages of having sonrwne s&tion& n w  
the nest in r d i o  comunicatian wir;? the tracking t m .  

We seleetd the observation points with the aim of geging as clex a picture of the nest bowX as possible 
without disturbing tile birds either by our presence or while entering or leaving the location. D i s m c a  
to the nmts varied from about 125 m to about 400 rn. In some cases, we constructed blinds to minimize 
disturbance, but where pairs did not appear eoncemed by our praence. we obsellrd the eagles without 
blinds, cueful to be as unobtrusive as possible. 

In most c a s a  we used standud spoffing s c o p s  (15-60 x )  to identi@ prey i t e m  in the nests, In difiicult 
sirnations s is ing from dismce,  poor observation angles, or light fa~tors ,  we used a more powedul 
Quatar teteswpe. All data associata wi& prey identification were r w r d e b  on Prey Delivery F o m  
( T i p r e  E8-6). 

We identi tA deliver& prey by observing pfiysicd chxacteristics, using them first to %sign generd 
ilaxonomic categoria (i.e.,  class) and &en proceeding into more specific categories (e.g,, Emily) and, 
Endfy, where pssihle,  to species. For example, a cfrmnel catEsh would first be c t a s i f i d  as (1) a fish 
(prey type) oa  the b a i s  of o b s e w d  fins, etc.; &en as ((2) a carfish, possibly by reason of having seen 
barbels and mouth; m d  EndIy, a (33 a channel catfish because of head shape, skin color, and other 
characteristics. We were caeful, ntltttl asempi ttt identify an item based on initid imprasir~ns, hut rather 
we aEempr& to dwcrihe and draw exactty what we saw; that is, instead of assuming a-13 prior h a w l d g e  
of prey identity, we cancentrat& on ubsemtfa. characterisri~s, The inlpf ication of &;cs W% &at muat,&er 
person, who might, examine the field dcqcription and drawings, would come to the s m e  wnciusion a\ 
tu the identifycation uf the prey item, or h e  inability tu idenkif's' it. Characteristics us& tu identi@ fish 
species sen by bdd  eagles in Arkona are prksentd in F i p r e  EB-7. 

In the c a e  of a sucker, for example, the: space on the fc~ra- .fiir species was le& bblmk whi8e infomation 
was r%.corddy such as fish, Iong, cylindricd, large md fin, venzral fleshy moufi, s c d a  presem, lightly 
fork& ail, white ventrd coloration, brown dorsmm. Drawings were made for fanfier documew&hion of 
exactly what was visible of the prey item, Qnty after aBH these data were recc)rd& w a  m ageemph rwde 
$0 ~dentify f ie spcies.  Obsewrers &en %timat& their conii'idenc~ in be. identificatiohn on a s c d e  of ot-se 



CliTRL -- TERETOIIRV - --- PRFJ TYPE _- 

I>ATE BIRD - 'I KVf; L,Le;zli:iTH 113. 

TI kf E -- ID >"rll)L>E LENCJ-6'f-I f>F,:,E. pp BHI. 

OBSERVER PREY STATCS - PERCEiiT CI"T DEL - % 

HOW STATUS DE"TERXIISE. - 

SPECIES 

CONFIIJENCE (scale 1-5, 5 = positive ID) --_ G.M.S.  - 

PREY DESCRIPTION 

PREY ONCIS -- 



1 C a d d  Fan 
a 5quari-r CPC rouzlded 
b. Ft3rked 

2. tlorsal Fin: 
a. One Icsbr: 
b. Two lobes--if twcl lobes: 

aa. obviously connect& 
hh, basely c o m e a d  

3, Dorsal Fin: 
a, So spines 
b. Spines 

4. Dorsa: Fin: 
a. Shon 
b. Long 

5. Adipose Fin: 
a. Present 
b. Absent 

5,  Barbels: 
a. Present 
f?. t*it)se~t - :. Scaies: 
a. Distinct 
b. Inconspicuous or absent 

8. Anal Fin: 
a. hifuch ionger &an diirsai fin 
b. About equa! to dorsd fin 
c. Much shorter than dorsd fitrrn 

9, hloeith: 
a. Terminal 
1-i Subtermihaai 

10 Ja%, 
a. Zdtr%2r j d ~ l  p ~ i - j e i ~ s  ';?.ej8~nif nlpjvr 

j au 
be U p p r  and jatzer j a w  abim q u a 8  
c Upper ja\ i  pr~jectc beyond lower jati 

B I Pelt-I: Fins: 
a. A'eil hehind pectoral find 
b. Sligi~tiy posterlor to pectoral tjns 

12, Pe:tdrai Fins PeqendiiuIar to Body. 
a, Yes 
b. No 

L3, Anal Fin. 
a. Longer &an wide 
b. Length and wid& equal 
c. Wider than Long 

14. 33034 Shape: 
a. Dorsovenrrallq cornl,ressed 
b, Laterally compressed 
c. Cylindrical 

15. hlarkings: 
a. Single dark horizontd band 
h. MuItiple dark vertical bands 
c, htultipie dark horizontd bands 

16. Caudal PeJuraz'le: 
a ? l i c k  
b. Thin 

17. Dark Spot or Spcrs: 
3. Ab'jcnf: 
b. On t>per;uium 
c. On bod3 



l a  iO: 
2 2 1 i <I 

32 I3a 
42 15a 
5,i Ida 
da a7a 
7 a 
83 
ii;a 

! 

/ Cross Srctimi 



Chanrme8 Cat5sh 
C:ir;dal Fin: D.=spI> I-ixlieJ ivith p<>~i:ted 

lobes. 
Anal !'in: ?ilucfa "srtngei thm *side. 
llu~saf Fil;: Shorr, zrian+mnlair wit$ spia:e. 
Pectoral Fills: Spi:&, Lrianpiiiar; esrsrads 

pc.rpeadlcrmiar to bad>-, 
Pelvis Fins: I'rianpillap; weii hefiis,i$ 

pectoral fin, 
F,lorith: c-.- 

d eran~jnai, barbels loiigei. aha11 
h.-. c d ;  u p p e ~  jaw extend5 past 
lower Jti,~ 

Body: Elongated; dorsally grey to 
Prey-grern; :,eatrally %hire - 
<!my have black speckles); 
scaieizss. 

Rathmrl Catf2sh 
Caudal Fin: Round4 or quizre, 
Anai Fin: Round&, as Long as wide, 
Dorsal Fin: Small, mundd,  spined, 
Pectoral Fins: Spined, round&; extends 

perpendicular ro body, 
Pelvic Fins: R o m d d ;  wedl hehind pectoral 

fins. 
Mouth: Tcrmnal, iong barbrfs: i ~ u r r  

jaw extends past u p p ~  ja&. 
Eody: Eead dorsovenrrail\: 

campress&: color b r ~ w ~  to 
olr\ e. drab h m :  be nmottled:, 
ssaleHzss. 

Aalips~sc tm- Present. 





Giln IPahmta Ronrndbil Chub) 
Caiackd Fin: Deeply forked with roi:x3de~t 

lobes. 
, h a i  Fm: Scj~ztrz distal i'i~arpm. 
Dorsal Fb: Sm81, sqwre distaj marpin. 
Pecraral Fks: Poiate& 
Pelvic Firns: Point'&: weII behind pectoral 

5 ns . 
Mt7uth: Temna l ,  large, 
Bod) : Cnior vanable; grey tis t?sunz,: 

sm;til, po r~ t e J  hea;ril, m) %ad\& 

hrxmp b c h d  bead, tan\ scales 
Caudal 

peduncle: Very narrow, 
Breedxiixxg 

coiar: Ventral surface red, 

Carp 
Catidal Fin: 

h a l  Fin: 

Dorsal Fin: 
Pelvic Fms: 

Deeply forked ~ i t h  rounded 
lobes, drstrnct rays jm3j have 
reddrsb tmge). 
Square distal margin; anteno: 
spme. 
Srmgle, long, antenor spme. 
Well k h d  pccturaf f - i .  

Mituth: Terminal, slnatl barbels, 
Body: Robust, long; lsrge scales; 

variable color (often yellow- 
green). 

Opcrculurn: S bran ted . 

Figure E8-7, cT3age 5 of 81 



M o d r r ~ t e l ~ .  f ~ s k ~ i  wit11 
rourrcitd lobe.;. 
b;ge-lobed f~r;; sirminr in 
it-ngth 1 ~ .  dorsal fin; an"ieri:>r 
portlor1 spined. 
One lob< with an:exiLx portion 
spin=& 
PointrA lip. 

P&\,;c Fins: f3arniy po"c"sivr to p..il:!rai 
fin. 

Mar:&: Termirlal and largz; loivea jau 
slightly longer than U P P C ~  jaxs., 
%at. bl .. dfjj '  C O D I P P T S S ~  (PUI- Redy: 
shaped); small head with sharp 
depression abovr: eye; coior 
olive-green on hack; siit'er- 
white on sides; kinck 
chtxkering on sides; dorsal, 

t'ellow Bass 
Caudal Fin: 

Dorsa;laf Fin: 

Patoral Fms: 
Pdvic Fms: 

bloderately F~rked with 
pointed Iobm. 
Large, posterior margin 
squared; two spiaes on 
anterior mrgin.  
Two iobes barely comected; 
;ii;terior lobe spined: distal 
margin squared. 
Point& tip, 
Barely. p~si"*lor to gectnral 
5ra, 
Terminal and relaiivel~ smaii. 
Lairs-aiiy compressed: color 
ghsIden eiut; mmy dark lateral 
stripes (stripes arr brokera t .  



1,aqanr)uth Ba~ii 
Cara i l  FBIB: hioderately f ~ k e d  with 

rounded .dohe;. 
, h a 1  Fm: Similar 911 sizz tto second lobe 

of dorsal ik. 
i I :  h i p  lobes barelycunn~ceed; 

anterior lobe spkeri.  
Pectoral FLas: Polxtd tip. 
Pelvic Fins: Banly posterior to p~xtr~ral 

en ,  
h lo~rh :  lenninai; upper jaw extends 

past psrerior margin of eyr. 
Bc?dy: D O P S I I ~  grem ti1 olive-green: 

. , -.=:=- dark lateral "od;  whik 
ventrally; may have dark 
bands ttra operculunn. 

-- 

Smdfmouth Bas i ia  llargerntiuth hzsb for dorsal and 
ventral views') 

Caudal lqm: 3fodcrateIy iurked wlih rounder! 10b25, 
!bal Fm: Similar m slzr to second l ihe  rrt dorsal 

fin. 
Dorsal Fm: Tv.0 l o b s  obvio~sly comwted; mten- 

or lobe s p k d .  
Pectoral Fins: Pointed tip. 
Pelvic Fms: Rarely poqterior to pectoral fin. 
350util: Terrmnal: upper jav, docs not exten: 

past posterior margin of eye. 
Body: Color green to bran=; m i  dark Iai~rai 

band; may have dark venlcai: bard\: 
white ventrally: oftea red e )  P ;  three 
dark bmds on upercuiurn. 

BtuailI 
Caudal Fk: 3foderztely f o k d  with round& lobes, 
,ha1 Fin: Z ~ r g z - l o w ;  anterior poriion spined. 
Dorsal Fin: Twu Ioks  obviously connected; usual%y 

a posfe&onpot on 5n: anterior Iobe 
spined, 

P~trpral  Fins: Point& tip, 
Pelvic Firas: Barely posterior to pectoral 5m. 
hloarh. Terrabinai mid saadi. 
RoJy Laterally compressed t psa? -\fidpedj : 

color varrabie; m y  have dark vcrt~cal 
hand.. on s d e  and ~ ~ ~ d e s c r n t  blue sbsepr 
on body; smgle dark spot on pastenipr 
margin of opcrcu8rrm. 



Caudd: f'm 

*Anal Fm: 

%foderataly forki*il l.tfn 
rounded leks. 
h r g e  ~ l b ~ ~ ~ l l f  uath 
posrenor dark qmt; mtznos  
p o r t ~ r i  nprned. 
Twu lobes ohviuu.>.,i? 
t.om~tdii: u ~ j a i l j  L C ' B ~ ~  

postenor dark spoe anterior 
lohe sp:udia. 

iaxtom$ Fmi;. I Z ~ z r n ~ d  f~p  
p213.*.11;' %:ins: Barely pcistenoa. to pscor.ai 

iin. 
Mouth: Terminal and Barge; exterads $0 

middie of eye. 
H I I J ~ :  b tera l l  y compressed* buu; ,sol 

deep i ~ s  Biuegali's; 
vanable, smgle. &:h- 
oprrculum spot; nu! have 
~ndescent brquolse gnd on 
opzrculurn and s idw~ 

Walleye E k e  
Caudal Fin: 

,ba! Fin: 
Dorsal Fa: 

Pecrnral Fins: 
Pelvze Fhs: 

Moderately forked wltls 
rounded iobes; ventral surface 
Irghr. 
Square dzstal nlargut. 
Large, two lubes; lobes bare11 
connected; anterior tobe s p m d  
~ 8 t h  dark spot on postenor 
rnargrn; square d~stal margin. 
Polnr~d. 
Polnreci; barely behd pectoral 
fins. 

Mouth: Termniilai, Large. 
Body : Fusi5~m1; golden-brown. 
Eye: iBi descent pupil, 



o, fit-as, ..nitla f i ie  betng a ptxifive idzntifjcatiitn, Lye dclala with 1-m cc>ntldenco s c o r a  b: %%signing the 
ikzm I r )  a higher taxonomic Ievei. 

On the prey deliver4 form we record& infc~rmarion from Glr: time the item wac deliver4 uutil it %as &.illy 
conwmd.  Obsen-Ing the entire feding process was sometimes necessary in idelatif?..ing the izem be- cmse 
\ isuai input was oiien oniy a series of nxomcntary glimpses. The most comn:~tn diEj;ulty uias %hen the 
aglcs obstruct& %our vies of prey items with. their bodies, 

Kri ditterrnined ?he sratrrb ctf the pxet taken h:,. hi: eagle oi-8 the b z i s  of whether the prey item  ah 

a_?bt.iirusly alive or dead when delivcrd, fresh or decompt>s&. limp or stiff, Thest: szatur, estimates were 
derived lrrom obseming the prey as it was deliver&, as it lay in the nest, aftd from iaal'r~rmatlon 
conlmunicatd via han~l-hetd radii? to the nest observer from &osc who may have w i t n a s d  the fc~ragij~g 
event. 

tVe estimated prey si te by compzing the item with the len@ uf the eagle's hill and other body parts or 
with objects of known size in the nesr, Where only part of a prey item v;;;;s deliver&, v*e estimated the 
origind size of the prey before disr-nzmberment and the percent of  biomass delivered. We were 
occaionally abie tit check ectirnates record& by nest obsertrzrs with actual measuremen& of fish prior 
to acquisiticsn by th6 adult eagles: for exa~xple, during the taking of bait tish during unsuccessf~il trapping 
atternpa. We were sometimes idso ablz to verify species identification with prey body pam collect& 
by trackers at eagle foraging sites. 

Because of the simitarity of desert and Sonora suckers, we were usudly unable to differentiate between 
them with observational methods alone; we therefore group4 them as "sucker sp." on the prey delivery 
form, using the key characteristics describd above, We idenrified carp by their usually large size. a 
singIe, long dorsal fin, deeply fork& taif with rounded lobes, barbels present, s tr iatd opercuia, and 
large, distinct scdes. Black crappies Rere round, laterally compressed, lightly i 'orkd tail. salt and 
pepper appearace; md and dorsal fins were large, similz iin size, and mteriorly spiny. Catfish were 
identified by absence of scdes and the presence of barbels, Flathead and channel catfish cotild be easify 
distinbaishd from one anorher. Flatheads wsre dorso-ventrally c o m p r a s d ,  with an anforked rail and 
a conspicuous underbite. Channel catfish were more cylindrical, had a deeply forked rail with pointed 
lobes, long anal fin, specMes dorsally, with an overbite. Yellow b a s  were laterdly c u m p r a s d  with a 
lightly forked tail, two dorsat fins, conspicuous broken Later$ striping. The lartrgemoufi bass tjpicdIy 
had a dark later$ hand. and maxilla that extend& behind the eqe, while smallmouth h a b  had no laterd 
band and the maxilla extend& to the eqe. The eye of the smailmoufil was typicllll) red, m d  the fish 
sometimes h d  verticd barring. 

Ea& observer paslicipatd in szveral training seminars at tield headqumers in which reference coiilwtions 
of frozen fish and ather taxa ktaown t~ be taken Zaq bald eagles Rere pmvidd for exa~l~irratiou mJ 
idtntii-ication of key morphologicd c&dt.aiters. Raearchcss werr; asked to identi@ the specimens view& 
briefly at a dish2~32t: ef ?&I meters through spotting scopes, asnd sevcraB people -&ere inltiailj select& % 

nest obsemers oxa the hasis their perfomnance. Whenever pctssi'ole, p o t ~ n t i d  Rest observers ac,czdmpani& 
fisheries crews during surveys and sampling efforts to provide further expositrz lo fifish species occurring 
in the study xea .  



plate ~ 3 2 ,  ~..-k-.- - ,, :. ,ollecting prey rzrnains at Eiorsehoe @hot0 by F. Fie&'. 

m,3,2 Prey Remains Identi i i~tt ion 
We a,lie;red ba!d c d g ; ~  p r q  scmdir:s ehmughout &cz course 931 GI!: s2adq (:olest~nms wzre made froan 
the nzbts illanring nzst ciimlls. Typicaiil,i, M e  climb& ac~bitc aes&s tw i ce  sa;k y c x  to "Eecr remains, once 
during thjaat. middle to Bate part of rllc :bz~h cyd: izoir~cldddag tr,i$h barsiti~lg'relznnetea-lng m~tirihizs I ,  and 
again following the fldging of young. If p\)ssible, we also collscfed prej heloti nesrs; however, li,gisti:s 
i~volvcd in climbing man: cliff cesb sitcs often prt;l.*.enti-c% this collection. We obsened Izge  diEerences 
ir, h e  number of prej rcmains presznt at Arizona nests 2nd sptirrlate that some nest> Bzre cleanled h j  
the adults iDriscoii 8985, Driscoli and Bucklq  19862. b l  wooilrats, and o t h r  scavengers. All bone&, 
em-, and feaihllcrs v;c.re bagged and Inhrlcd fbr larza- slizntification fo l lo~ing  the field portion of the smdj. 
U-p;: ~ S I )  :~Zle:tehi ~2~ariirimaezl;y tui? qu21-th i > f  fiat risir linicg k f i ~  eech neit: for a fish si;.:rir. analysis 



aimed ac daermiaiiaig use of fish ni?l; rsprcsznted by bvnes. and rhe use cif so&-boned fish {e.g., t n , ~ ~ ,  
chub). 7'~I';ln:eery rraclizm-s iollzzreci a,ldi:is;.;al p r q  remains fdloxicg f~xagirag events. from on or b ~ l i i w  
perches subsequsil'l ro cagie feedin. D sctii;iay3 and from kislcpw ios-rirnor:ly used pz~ches  i n  %he territtjry. 

Prior to ideiltifi~:atir'is of hald eagle przy remains, we constmited a reference J O ! ~ ~ C ~ ~ O R  of 2ilElMOi3 fish 
species kmw-1.1 ro occur in rhi.. Sail, Veriiz, Gila, and Biii Williams river drainages {kdinciiley 197315, aad 
cxpectecl to occur in bf.,c bald eagle's dict. We ilsed the reference bones to accurately identify species and 
size of tish representixl by each prey itein fc~iiurhci i : ~  the prey coile:rions. For each fish spec& we 
coffected from G.;c To ttxl indi:;iduiils L S ~  t ' iu i~us  shes,  tv@ighcd and meastireif them? and parboil& &em 
to renxnvi: ail flzsh. We 2hcn vl.eighed, ijried, and labeled a11 hones reference. Exmpics  of bones 
usera tit identify f'ish inciiideil: crania, claiicI;.s {tleitkra), opercula, praiipercuia, 1st vertebrae, rdijrsal 
spiriei, dsntariits, a:-s:axiiiaries, and prernaxiiiaries. SpeziEc identifyiilg characteristics were used to . . 
iaparare L I- fish species tiu:n lrisrrloiogiius horles i l . ~ . ,  s~i ikers  vs. carp f r ~ r : ~  tilelr opercula). Btsxles selected 
for such id?ntii?zatiun varied f13r species and bz~wecn coileaioris, Wd sm: bones of unusuai fish S P ~ ~ ~ Z S  

to tile University of 3li:l:igan. 3luseuii.1 of Zi:!olilgy, far verificarii:-n by 1 2 .  R.R. 3Zilicr and Dr. G.R. 
SmI'J.1. 

In acidition to rclfereixe b~n:., vLe xnstructeu a 5 h t l  s a l e  re fera i t !  ;olizcti~n, Along ~ i t h  scale kejs 
Cf,agler 1940, Casxcl 1972j, ~ i :  used the re fcenie  scales tct icientitv ttsh from ciiiiections reprcseraid 
orJy by ssalcs and from scales focnd in the nest i~nir-igs. We determined the age. of fish csaies by 
standard rnet5ods {Bagenal and Tesci-a 197!1; we used ieng~:3nniiI:ls table\ (Carlander 1969, 1977) to 
deternrine sizs of fish represented by scales. M~r in  lengths of fish species for a panlcular territctrq were 
used if s:afes couid nut be aged. 

We identitid bird, mammal, and her-priie remains by comparison wit!! reference s m p l e s  from the 
University of Arizona Mammalogy Coilection and from the University of California at Davis. Depart-ment 
of Wildlife and Fisheries? smdy collection. We estimated numbers or" birds and mammals by groupi~lg 
like parts (e.g., coot wings): only one individual was counted for smaIi collections of fea"Jlers or  rufi 
of fur. We identiild marxrnal hair remains using mammal hair keys (Adorjan and Kofenosky 1969, 
Moore er ai. 1974), conlparison wi% mamma1 smdy skins, and microscopic examination. We obtained 
the weights @isinass) for non-fish prey from standard mean weighs (Burt and Grossenheider 1864, 
USBLILf 1979, Srzz~-hsf 1983, Dunning 1984). We chose an arbitrary upper Iirnit of 2,500 grams to 
represent: biomass of 12rg1' n~arnrx~aiiaa prey rcpresenteb by bones iindior fur. We used average weights 
of commirn!y utilizzii spezies for indivicii~aIs identified only to fa:i:iiy cr gmus .  

From liisii bone rzf2r:nce coile;tion, we clererr:t,intd relationships of '"one length" ti7 "tot& body 
length' f:~:,r each fish species Ihlcillc!nnell 1952, Hslasel r!i' at. 1988':l. FVe cA:ulared regression equations 
for all identifying bvnes (u.ir!g ""Lo6~s 1-2-3" sortware OR an IB3l-PC), and used the equations to 
esrirnate total Ie~g'i?i <-if fish represented by bsncs ir-i the prey rerz2r:s col iect i~n.  Because u~~att;ich& 
borazs in prey collecciilns fcjr 3 paniziiIar date and coliectliln sire were often compon.u?nts @f the s m e  fkh ,  
nh.e ~iiiizeii Qie foii,iioa:ing g roccd~re  kc:! av~ j id  duplication: First: we calculated hi: coniladcnce intervals 
(95%) uf each equation r 8  5d;ternriin.;: the probable ralige of rord :leng:h represented by &rfic bones. Filr 
a given c.01leztioi-i we caiculated total lcngrh for each boa12 and then sorted (dHase 1Ii-f software) d l  like 
bones for a panicular fish species, 'Fh? hones iviti? tile lllost erltries 2nd relalively low ciln6dzaaoe 
ineer;als were esalnii?;d first. We grcrapeii pairs of the52 baraes, for csampIe riglar and left opercula, asn 
the basis of their mzasuring witkirr bx:zrn ~f one another i;jr 5 mrn fix- broken items whose lengzhs were 
es$imatedj. We marked as I:.rejr ilzn;; each pair :rind th: n-ernaining s.dd 2ntriss. 



Platc; 223.  Robin Eunttr-Long rxort-ilrag prey beliveries at b d d e r i  h ~ x d i n g  area jpfiotc 5:; P, Ca:aoil:i. 

Our raaio~aie for this prr>~edure derived h m  our ref~rence c~l lec t ion  which si~swed tiiat ppatrs did not 
\lax-% by r;.,;-lre than 1 .Ct mm. ' h e  rlesz step was LC l-ilarch the opercula with olher bctnec whose ~onfiilenze 
intervals for ratai lengg~s ov2rlapp& with the tritai body lengths coanputed for the operclala. Also from 
the raf'erencc. colle=tion we learns3 that different parrs of the same fish had syocif: pn>pclfi.iiinal 
re13rionsA.p~; fir example, opcrcrala a ~ x i  cla~icier; of' suckzrs never varied hy ~ O H C ; :  ehari 2.11 BXIZ-?,. M'e. 
eliminated from the dara ser those encries t h a ~  werti ilciipsed hy the confidencs intervals or by spzcia! 
relationships. 119e final result was ro Leavs bSic f e ~ ~ s r  number of unrnatci?ix! parrs and, this.;, the fewest 
fiun~hers c1-F i~lJi:-idsal fish represen~ed by the p r ~ y  rilm;iiw, T n r d  fish numbers ir.cx-e pwbah%y 



under~qtirnatd b&ause of the likelihod &at match& c t n a  C C O E ~ ~  bzve been from diflerestt f k h  of &B 
same approximate size. 

We calculatd total lneigha i 0 s  the seieztd (nanduplizate) ijsh prey items using length-to-weight 
quations from &is study, ~ o r n  Caiander i t  969, 1977) md Becker (1 983). From &ese t ~ ~ t a l  weigh& 
we suh t raad  $he weigh& of bunts mil s;d& f k ~ m  regrasion equations sn the reference ci>t,Ilection) plus 
five percent of the total weight to arrive at the edible hionlass fur each prey item. The tive percent total 
weight r&uct i~~n &timat& unavailable b iomss  such as bLcflmh awachd rs dlscardd bones, d i s c a d d  
viscera, mir vtfier unmten pans. No biornss adjustmen& were made for bird QP. mammal weigh~q? 

B,3,3 Foraging %%icrohabitrrt hi=surments 
Trt determine what specific habitat f a t u r s  were responsible for aEracting a y f a ,  we recsrdecl data 
mncern i~g  each foraging aEesnpt. As s w n  a possible after witnssing a f'oraging even& but without 
disturbing the mgle, we went ru the exac: strike point and me&$lsur& ifhabitat v z i a b l a .  Information 
record& ilinciuded identification of the spzcifjc eagle (if h o w n  from telemetq), method of aRack, t>Fe 
of perch, distmce from perch tci strike point, wind vefociry, cloud cover, water surface wndirions, and 
shoreline characteristics, Data were taken on the size and type of the prey, wherller it war; taken alive 
or aq carrion, and what the eagle did wi& it. Microhabibt fearures included water deptfi, water 
temperature, turbidity ((Secchi disk), s r r w  veiocity, surface condition, s t r m  substrate, submergd 
vegetation, m d  d i s m c e  from srrike point to shore, fn some cases csmin data were obtain& even when 
the exact strike point was not obsewed e.g., if conditions such its dep& and surface turbulence were 
homogentxlus over wide xw. We lmkd for evidence to identify the prey s p ~ i a  caught. In some 
cases were ohl igd to wait for v q i n g  periods to avoid disturbmce to the eagles, specidly  n a  the nwt. 

Forage field kits mnfained Forage Forms (F ip re  E8-8), the code sheet, river maps, a metric nraekquring 
c Ions. device (2 m), aermometer, Secchi disk, a floating object, and ziplock bags for prey remains wlle t' 

We placed dateltimeiiricationiobsemer labels inside prey remains bags to mnespond to specific k rage  
forms. Each "Forage F o m "  mntilined 38 fields; data codes and instructions accompmitsif the fcjrms as 
foII13ws: 

E?rTR'li, Fill& in later, during computer entry, 

OBSERYERS of event (initials 8 :  exmple  If,L, ATG, 

TEm = territory code. 

BIRD =; bird identification saumber 

SU@CL%S: 
S = succes~ful K =. ~ T $ ; b " s ~ ~ i a  I: = ~~%u~;es~IuBdl X sw i t l m 2 a ~ ; i  

R = retrievd of prej ob:ain& previous1y but left near foraging locat i~n 
P = perlrrstrariasga iscmtisny of prospecrive forage site) 

3'23 mode: 
C - cci7,l~t& rznr,ai~$ aiter eag%e vacated 
W = observd a g l e  with prey 
B = obszrvd prey before capture 
P = daermind  by eianae-lapse pho~c,~graph) 
x -- conmenI,\ 



F i y r e  E8-8. Bald eagk f<Tage for113 

FCIRAGE FOR%3 

1, 1:NTRY 13. BIRD _"_-- 25. IIEP'YB - - $:rn { l t z ~ j ;  n~ 
"" -- - -- 

2 BATE i r 
- -- -- -- 14 AGE ---- 26. TEitlP "$ 

3. TIb2E - -- : 5 ,  S t T C E S S  -- 27.a'k RE - - 

5 ,  QBSERC?.:RS -- "- _ -  16. ITS 28. kX&Q)C - 

5 ,  RIVER _ - 17 PREYTYPE - -- 29. SUREAf'k7 _____ 

6 TKIB --__ 

7 .  SEG -- 

8. KM -.- 

9. LMLOC: ____._- 

10* SIDE 

I I ,  TERRITORY - 

12, EASTING 

18. I.E?;GTH -- _ CIE 30. 51YRS'PKA4TE 

19 STrZTUS - - -  31. \Tf; 

20. DISP(3 -- 32,  Sk-iOKDfST 

31. ITEM -- 33. ENTERVAI, -- 

12. ATTACK ___"- 34. n3rn'u -- 

23. PERDIST m 35. RIVH'a  - 

36, PREY DESGRIP _ _ _ _ l I  .. -i__.-̂--- 

37. HAB DISCRIP - - -  - 

38. FORAGE DESGRfPTIO?;iCOXI?i?:Er\;TS 
-_ " - - -- 

----ems ---"___ll-" l_l_-."-IIIIIIIIII_lI""-- - 

.-___ _ ___ll_____,_l ~ ~ - . ~ . - - - . . . ~ . - "  .-.- -- 

__l___.-,_ll___ "-"- "" - 
(continue illn back) 



PmYT"b.'PE: 
F = fish A = ;dalphibi:m B = bnrd 
C = unidentifjd cmion M = mmm& 
I.; = t t h o w a  R = reptiie X = see ~30ments  

Estirnatd LENGTH of the prey i~ cee~atimerers 
=ATUS: 

A =r caught &jive R .= retrievai C == taken a carrion 
P = prey pirztd S = prey sick or injured prior to discisvery hj  r=;ngic 
cr 2 U ~ O W H  

Prey DfSK3sitisn (what the eagte did wi& the prey): 
P = a g f e  flew ro perch with prey 
5 = flew to shore with prey 
D = draggd or swarn prey to shore 
F = tlew out of sight with prey 
N = flew to nest with prey (no speculation) 
A = ate prey on site 
X =: see wmsnrs and/or n o r s  

P m Y  COLfRcted? V = y ~ s ,  remains collected; f.; = ntt ternaim mliected. 

ATTACK mode: 
t saw prey from pzrch, &en amck& 
2 probably saw prey tiom perch, &en a8acked 
3 flew from perch, hut probably saw prey while flying 
4 flew ia Rorn elsewhere, saw prey from air 
5 flew Born perch, landed on shore, waded in, got prey 
5 pirated prey from anorher specie% (write in spxim) 
7 pirated prey f'rom adult mgfe 
8 pirat4 prey from subadult mgle 
9 ifisp'iaed adult eagle from clirrion 
10 dispfacd subaduft eagfe from carrion 
! 1 displacd mober  species from carrion (write in species) 
99 see i:t.jrnmerats md/or not& 

PERE)I;S"T: Estirnate t1IsVace from a~-rack peroh to prey in meters. E ~ r e r  999 if greater &m lOQfa m, 

PERTIYE: Perch type (see obsform instructions), 

D r In cerntimeters at point of attack. 
999 = more than 2W cm 998 = orn shore 



Te'RBidity: Use Secchi disk: express in ern. 
998 == c2m to btnom or grater tirm 200  cm, 

SCTRFAC'F mnditirtn: 
I .  g lasy four zm peaks 
2, swirls 7 .  five cna g&s 
3. one cm peaks 8, wf i i t~aps  
4. mr> cm p& 9, see mmmens mdior nates 
5. three crn p&s 

%!BSTRATE {%en=% anack point): 
I .  mud 6 ,  pebbles ~ e s s  &m 2 crnj 
2 ,  sand 7. pehbfm (2-5 cm) 
3. fine gravel 8. rocks 
4. gravel and sand 9, bedrock 
5. muse gravel 10. otfier (see c o r n e n s  and/or notes) 

00. no data, water too deep 

Submcrgd %TGe~t ion:  
1, none 
7,. grssy bottom 
3, algae (mossy coating) on bottom substrate 
4. dgae (mossy floor) on bo8om - a solid mat 
5. root& aquatic plants (more ban 20 cm from s u ~ d c e )  
6. root& aquatic plants within 20 cm of surface 
7 .  floating live aquatic plan& 
8, floating d a d  pfmt materid (dense] 

99. see c o m e n B  or notes 
00, no da&-water too deep 

SHORf)X,CT: Esrirnaeeil distance From nearat shore to ifMilck point in meters. 999 .= on shtire. 

IWERVAL: In hours (md tenths u t  hours) between eagle zittack and measurcmcnt of fazrns 23-31. 

IYIXD: See frhsFsrrm i~stmcllom. 

;. MTt-.XO: See ObsFa~m iatstru t' 

gXteraa naa.) This numbcr =sign& later hy pre! data person. 

ion: Identie rhe &ares spe~ics~, JP prey is ide~tifiablc, describe it, 



BE"5CRmirtn: Dacribe habits (micro- and min;ro-I. 

Some i d e ~ s  for CO%%ME%TS: explain TI> criteria if prey identiEd vvisudiy &om distmce, des;ribi: prior 
evens, ideas, insights, dssociatttt3sl- obseiuations, etc, Sunmarize md be ~ o n c i s e ~  The a r e  f a c ~  of %ire 

obsewrttion must be wrinen in the first 500 spaces (ch2racters plus spaces bi=r.xmn wc~rdsl. 

MMP)iif;rlAGIZ,m%: T h i d  about somKtne who h a n ' t  been &ere. Will the map,'diagrm m&e sense md 
he useftul in understmding lthe foraging event mind locating rfre strike gisint? 

FS,3,4 Carrion Surveys 
We cunductd supeys  for c ~ r i o r ,  nn h o t  rrrvers and resergoirs. In the latter case, wc oftea did &em 
doag  wi& a w;ttedowl survey. We select& stretch= of shoreline where carrion might accumulate 
fcovcss, her~ds in the former river c h m d ,  and specially the area where rivers cslterd raervoirs), We 
fc~i:ttlow& reservoir shorelina slswIy In the b a t  md record& dl carrion found. We identified md 
razwurd ali fish md not& their availability to mgles, Fish len,&s were meacurwf from the tip of the 
h a d  tct &t: base of &e eaudJ pduncie {bending the ~ztii s h a ~ l y  toward the body and noting where a 
c r m e  a p p w s  in the arm where the tail fin joins the main body). We not& fdctors contributing to fish's 
dm& fe.g., prop s t r i k ~ ,  hook in stomach, emaciaxd, evidence of spawning). D a d  birds, rn 
etc., were d s o  be not&. fn ddition to rservoir surveys, at least two 10Q-m arm on the rive 
territury were dcqtsipatd for carrion sumeys, pmiculariy where c h m d  bends occrrnd. We chose x e a  
where dead fish might accumufate. 

U3.5 U'aterfowI Surveys 
Because waterfowl are i m p o m t  prey of bald eagles we conducted waterfowl surveys perictdicafly wi&in 
the home ranges of pairs, Sun7eys were made from fix& points or by malting a3un& while traveling 
dong a water body. Surveys were done the s m e  way, at roughly the same time, and From h e  s m e  
places or survey routes. The god was to establish when (seasonally), where, ;and in what habi&ts 
w a t e ~ o w i  were present. Data record& inciudd date, data type (wfs), the times each sumey begm a d  
end&, river, territory, survey segment codes, habitli;t, obsersier, observer location, and wea&er 
inr'omation, Under mmmen& (ObsFom) we enter& the numbers md species of waterfc:twl seen, as 
follows: 

GI3 = g r a t  blue heron MD =. m d l x d  
QB = g r ~ n - b a c k &  heron fYT = pinatail 
BN .= tr-c night-heron 66, = gadwdl 
GE =: great egret AW = wigmn 
SE = snoBry egret SH = shoveler 
WG = u s t e r n  grebe BH = hufi3e head 
EG =. wed ggrebtttt. RD =: mddy duck 
PB = pi&-hill4 grebe 43&f = c, merganser 
DC = connora t  CT = cin. 8 4  

CG = C, goose GW = g-w r e d  
SG = snow goose RH = r&-head 

CB = can\rsback 
RN = r-n duck 
Gh' = goldeneye jsp) 
MO = common moorhen 
glfa = coot 
GL = grill (sp) 
BE =: shorebirds ("peeps" 
UD = unicfent, duck 
CG = unjdent, goose 
G- = tsnidentifid 
XX = No waterfcjwY. sem 

For exanlpfe, under wmelents OW the ObsITom, w e  migk enter tine i'csllowing: 22 h1D9 4 IT, 120 CO, 
4 U. Wc a ~ e m p l d  accrar2xe t~$"dnl% a,f small nnsrnkbdrs of %atesfowl md made broad aP'amdte5 of I ~ T ~ C T  
numbers 



m,3,6 Nest Cfirx~lzs 
P-rorx 1987-i989, u.; ;limb& n c s ~  tii.i;e eazh sz:Gon, ~g-.,:e di3r banding-. and again after rSze juvenils 
had fledgd- tct citiidct pre) remaim dnd nax  mzahurzmen8s. However, in 1990 nes& were only entered 
ti) band young, and in $986 nr;l) for prcy reaains col:ec:ion tt'e s:h&uied nest ciimhs to band eag!e& 
at six weeks of age, mil to aEa,-h radio transrr,iE?r.; at azinlz ~ e z k s .  Some young were procmsd in the 
neit, whili: t ~ r r a i r ~  feamreb at other sates required trazspnrting cagieu ru i s x i  areas (see Section E8.2.3), 
We also 2ui:e;ted blood and fealfizr samnpls m r n  juveniles (see Sixtion E8.2.71, and record& mensrard 
characteristics (see Section E8,2,81. 

In addition red processing ycmng, Be coliectcd egpshcll f i a g m e x ~ ,  u h a t i ' h d  eggs, Best lining, and prec 
remains, and checked tiit? ~ ~ e s t  for pkrasites, mi>nofi;anenr, fishing fioidcs, md other haartsids. A&er the 
nealings ha3 k l d g d *  vie again ciirntted nests and co%iec:& these samples, but also r n e a u r d  nest site 
chara~teristics (see Szctlon E8.3.7). 

N ~ j t  fining %;is collected for pxrai:t: intenrories and the reajverj of small prey puts (i,e., trout md 
sucker scajes'!. We sent a porllon of the nzst lining samples to Dr. 3arnss Phiiiips (Bahson College) for 
parmite invenrories (see Section C3,3) ,  and sifted firaugh t he  remainder for srndtll prey parn. Deraiis 
on p r ~ y  remains mai]sis are provided i,? Sections B6 md E8.3.2, Monofilment, fishing huoh ,  and 
orher hreign maser colie,ted ir'i Arizona bald eagle nests is d;siuss& in Section C3.3. 

We coilected eggshdi fragments md whole eggs for anafysis of eggshell &thinning and paticide levels. 
From 1986 to 1990, we collected 71 sets of eggshell fragmens, from 23 Arizona bald eagle br&ing 
areas (Table E8-7). Ko known eggs were laid at the Ash, Devil's Post,  mule Noof, Pinto, or Pieasmt 
territories during our study. Eggshell fragments wer; sent to Dr. Lloyd Kiff at the Western Foundation 
for Vertebrate Zooleg3 for measurement and archiving. Xn 1985, we only climbed nests after young had 
fl&g& and not ail active nests were entered. resulting in a low number of samples (a = 8) from seven 
breeding areas. tVe cofiecred 22 sets of eggshell fragments from 34 breeding areas in 1987, including 
a crush& egg from Sheep and two c m s h d  eggs from "76'". S i ~ i l a r  samples (n = 19) were recovered 
from 12 territoria in 1958. and (n = 18) from 14 breeding areas in 1989, including a crush& egg from 
Cliff. In 1990, nests were climb& only to band young. Due to the low number of nesLs pproducing 
young to bmding age (91, only four sets of fragments were coliectd. We found more &xi one set of 
f r a g m e n ~  in some nes&. By 1990, we had smpie;f 23 of the 28 breding areas. 

In addition, from 5986 to 1990, we salvaged 11  hil lie e g s  from nests after the aifula had a b a n d ~ ~ n d ,  
and before. ravens, raccoons, rinsails, md other scavengers en;e;& the nest flabie EB-8). These eggs 
were seifr ro Ur, Robert RR~brough it3ndsgs Bay fnsrieutei for cdn:aminant analysis. See Sectitla C2.3 
&,r further details .:)HI egg characteristics of Arizona b d d  eagles. 

FA-3-7 Nttsf itlmsurrments 
From 11387-1989, we climbed A r i ~ o n a  b d d  eagle nacss after the young had R&g& itrr the breding at- 
tempt had failed! ti) i'oilect prc) remains and nnemsurd Jara. Nest c&~zdcterislizs recordzd on Nest forms 
i"KfitForm9', bee Figure E8-91 incluJed diameter of &?= egg bov*i, soft nlaterial, and ~1haB:: nest on the 
fbur major axis iN-S, E Q', NE-SW, h?,T--SEj, and depth i?f the egg bnul, inner nest {from rim to inner 
n6jt stida;e at ;enx<r), a 3  ig,%olit nest (fr~>rn r i a  tii b ~ e j .  We aisi: measured the diameter of the largcst 
and srnailesn nest srj,X;, and 21% atditioaaai tt;n ranziiiirrrI_t sel.=-ctd stickh, We re:orded ehe condition i~f 



Tab%:: ER-7. Eggshell f i a g m c o ~  ccolie;t& from Arkcna bald eagle nccts, 1986-1830, 

Lone Pice 
Cibecu~1, 
Cf iff 
Kdsrrond 
E a t  'l'erife 
Rdmond 
Canyon 
Cedar Basin 
Rdnaohaib 
Coolidge 
Blue Point 
Pinal 
Pinal 
C d a r  Basin 
Rdmond  
O m e  
Chino 
Worse 
Coolidge 
Horseshoe 
Lone Pine 
Ladders 
East Verdi: 
Blue Poict 
R&mi_?nd 
Sheep 
Sheep 
75 
76 
96 
AHarno 
B'iue dJdint 
Horseshoe 
Fledm~jnd 
76 
Blue Peairzl 

76 
13ind 
Ivens %%'ash 
slassp 
Ladders 
A l m o  
C:oolidge 
CIiff 
Horszshc~e 
Ladders 
Laddzss 
Rdmond 
Lone Pine 
Perkinsville 
Ladders 
Fort McDowelt 
Cliff 
Cliff 
Cliff 
Orme 
Sinai 
Table hfountain 
Pin& 
Pinal 
Horse Mesa 
Redmond 
Horseshoe 
Blus Point 
Sheep 
I V ~ ~ S  W S ~  
Alamo 
Aismts 
E;;rreIerC 
Or me 
Rdmond  

* Eggshell fragraaeets c o l l ~ t d  oo ground below: nest tree, md m y  be great blue herim egg-sh~HHs, 
** OId eggahell fmgmen~q, psssbly ;;hoar, I938 
*"* ?do sample6 fmm Ash. Devil" P~r>se, Mule Ecwji, Pinto, and Pleasax& 'BPredag areas 



Chiao 
Horse Mesa 
C d x  Basin 
Eorz McDowell 
Af am0 
Cf iff 
Horseshoe 
Fort McDo~el l  
Iveqs Wasfa 
Ladders 
Ldders  

the nest kood,  poor, rernnmt, fdfen), as well B the elevation, directionai apect ,  and type (cylinder, 
b w l ,  inverted cone, or disk), and identifid ifthe vegerative species used for nest lining and sticks (see 
Sections A2-2 and C2.2  for discussion). 

Chuacteristics oC&e nest substrate were &so quanrit'ied, and varied for trem. cliffs, and pimacia. For 
trees, we noted the ns t ' s  location (e.g., on the main bole or on a limb); the tree conformation; shading 
effect (on nest) of the cmopy; species; status ie.g., live, dead-top, percent canopy, hard snag [only 
primary Iimbsf, soft snag [ s e w n d q  brmcheslj; and the nest tree's aFiliation with o ~ e r  trees. We dso 
mmured  the distance and dimeter of major braqchs suppofiing the nest, the height of the nest, m d  tree 
height and dimeter,  

Fur cliff aand pinnicle as&, we noted the nests 1oc;itictn (on top or face of cliff or pinnacle), and 
mt?asur& the nest ledge diameter on &t: four major axis (K-S, E-W, NE-SW, W - S E ) .  We also 
r a > r d &  the dirationd %pea  of the cfiff. distance from cliff rir pinnacle top to nest, height of nest, 
height and lea@ tlf the cliff or pinnacle, and the disrmince fr'rorn the pinnacle to the awest cliff. 

We becme a w x e  of heat str&%s ;ts a contributing fdctor to juvenile bald eagle m o d i t y  at the end of b e  
1988 hreding s m o n  {see Section 611338. From 1989-11990, we recorded four ternperaturs (Celsius) at 
cliff nests: (1) mbienr; (2) on she nest s u ~ a c e :  (3) i9: the nest inezrior (10-12 2-m below nest sudaiej; 
and, 84) on a n w h y  surface (out of nest) expos& to direct suniight. 

"b addition, the ma-jajos habitat wibfiin 0.5 h of hi= ~ " Z S B ,  disan:c tip water, and water type (perennial, 
intermigent, free flowing, or reb%lat& ssrrem or r a e n o i r )  was record&- We &so documet7td the 
preserace of eggshell &agrnents, whole eggs, prej remaim- nest paraqia~%~ and foreign material 
(monoB?Hament, fish homks, plastic, ext;;z,B iw the nreht. 



f ngurc E8 9 BAd eagle nest fixm-"NestPJorcl" 

rag: S  

Bree2ing Area  Nes: ?;.AT&~~T 
? ~ex-s~nze i - C;inhzng ~echnlq,ie - ,ame. Near Nes t  - Left Area  L ~ t a l  

C l l r 3 l r a g :  S t s r t  Znd Tcz a l 
Me~suremer*ts : NarLk/S~xth East ,/Weex XE/ 5% 1-76 , CZ 

3 Area  - L ~ t a l  
t s r t  Znd Tcz a l 
NarLk/S~xth East ,/Weex XE/ 5% 1-76 , CZ 

9 ~ ~ 1  Width i n r ~ i i  - - -- 
90wl De7tk ;pxJT) 
Depth F r ~ m  Kest 2 l m  Tc Center ( c n i  
Scft Mazer~al IczLi 
N e ~ t  tzmi 
Nest 2epth , c ~ ,  
Wxdth Of Stlcks Im:: Kaxlmturi  PP,ln:mm 

Random 1 -5 
L 3 

4 4 -- 5 -- 
6 7 8 9 1 2  

Nest Cond~Ylcn: Good, Foor, Reanant, Falie- 
Nest Accesslbllsty: Walk In, Rope, S ~ l k e s ,  Tecknlcal C ~ I E L  
Elevation ifeeti 
Nest Aspect: N c r t h ,  South, East, West, Kg. KE. SW. SE 
Nest Type: Cyl lnder, aowi, Inverced Cone, Disk 
Nest Material: 

P a l 3  Verde Mesquite Ozotl-lo 
Cottanwotsd Sycamore 0gat.e 
Satol Ponderosa Plnyorn 
Cane Chol la Jun:per bii:llaw 
Teddy Bear Cholla Brittle Exsh Cherry 

O t h e r  

Sugpor t  Strxcture: 
Tree Nest: Nest Location: On Trunk, On Limb 

Nest Tree C o n f o m a t i o ~ :  % 2 3 4 5 6 7 
Other 

Nest S3ade: Full, Partial, None 

7 - 
d. 2 ,7 4 S 

J 
C - Dzarneter 22 Malor Branches A t  Xest Level " e% : 

2 -j 1 .." 4 E - - 
, i m i e t e s  3: Tree A t  33ae Gf %esc - - 
Slstance Frsx .xee Top To Hest Level 
Me;gkz Of Keet (Grog~nd To Base? 
5e:ght Of Tree - Tree aype: Spec;es 

Tree: Lave, Dead-I>g, % Zsr -c~ ;d  
Snas: Harc, S o f t  
Other  
Tree: Isci3ted. I n  Grove 

Area G$ 5 r ~ ' ~ e  
Ir daarnaezer 2 2  T: >e kt Ereenst ;?'e~g%t l9544! - Czszance Tc Wearest Large , ree - - 
0the.- - - - "  



r.+ 'rip" 
i u i  r n  - Fln7*acl2 32s:: Y e s t  Eccat:sn: 3etweez r;EEa~ie A - d  C::ff. 

-7 T s p ,  race. 32ker  
Z?dze - Aree  ' zxi : Horz3,'Sectk 

EastBWest 
NEiSW 
W , j S Z  

'... 
C;stsr,ce F r s m  Dlnnacle ;sp "a ?$';:esz LeveI - 
Ee;gkt 3: Nest (Ground Tc Sasel - - nelgkt C f  .?Innac!e 
Length Of Pinnacle 
Distance To Nearest CLlff 
P:nnac!e: " r e  Standing, Part Of C::ff 
P~znacle On Cliff (D~stances): 

Cllff Tzp To Nest Level 
Ground To Pinnacle Ease 
C::ff Top To P;nnazle Top - rlnnacle To Cliff 
L e n ~ t ~  Cf GI:ff 

Ty3e of Water 
Ezgs : 'Whole - Co:lecte2 s 

Frsvents - Cel:ested + Sets None Fzund - 
?re; 3ssa;c5: :n Nes: - C:l!eczed, Nor S;;iecte5. 5 o ~ e  r ~ x ~ f  

3elsw Nesr - C~::ezteS. Kst  C~llecrel, NarAe Fz1-5 
5\ . $ e s ~  - L;nlri; - Csilectee, ? J e t  Zc:lected, %one f o u n d  - v v - If Mex:ztn M 2 1 ~ k e z  Z L ~ S  - cl;h, Xcserate. Low. N c ~ e  z acr,.-' 
"yelgri Xettsr: IT> Nest 

Eeiot; Nest - iez~e~etcres CI : k~k:ent 
Nest E u r f a z e  
20-22 sx i u ' x t 3 . i ~  Nes t  
Euy=faeze bO;:side NesL 3 Ex7osec.i Ts Sac  



Plate E21. 3anrL Dnbcoli preparing trl descend to the Redmond nesr, Ma?; 1988 bph.-,trt 

u,3.8 Batd Eagle Haisitat Lxl[apping 
U e ma;lpeci :lai>ltdr In six of the s2a.m pricrir! bald eagle breeding z r c a  qquantitat.rix eat 
TI$ erc (per Rii, zr Km, see c.kssarj) and ~.eser?roirs pe r  shoreline SKm: uring fhi: Bid 
R B t x  $la? ,Atids anti Habitat %!lapp~ng Form.: (Figure E8 10: M-2 mapped frabie 
breeding aHea (East t 'xd-.] in fa8 greater d:tail In some iZibc?P, resen~ir '1. were ~ ~ q y w d  
and an n laxix~na  pn 31 Lcvds {high mares  nark:. HabBtae ddta are on file ac the Burzau 





Phoenix, For tach rives kilometer i fr  ressmr~ir shaarellnt: kalorncter i % f i x ~ ) ,  R e  scored the fcABuwif~g 
habitat ansihut~q: 

FI,OkY - river flow in cubic feet per sezond 

RSELI - res r rv~~i r  eleeatior-~ on day of ma2pnaag 

KSELZ - reservoir elevarion at spillway isvel 

SEG - river h segment (see Bii7rSysrsn~ River falap Atlas) 

KMPCH - the lW m segment containing the main perch per Seg 

SKM - raen-nir sh~trziinr kilometer 

ZdKPCH - thi. 100 m SKm ;.n~ntainicg thz main perch per S h  

SD - side of ~e river with main perch (te%!Right, kcing downstrem) 

PCHl - Hunting Perch&?? s follows: 

0 = Xo data 
li = So cliffs wi&in 200 meters of water, and no snags or Trees wi&in 50 meters of water (at. 

high water mark) 
2 = Cut-brtnk < Iff meters high. small snag, or large five tree 25-50 meters of' water !or smdI 

phone poie) 
3 = Large live tree with per:h branch ~ k h i n  25 meters of water 
4 = Smdl cliff, cut-bank 2 10 meters high, ctr luge  snag within 25 meters of water, or small 

snag in water 
5 = Large promontor1 cliff or snag 

PCM2 - a tsa'sovr;?, from resenroir high water mark 

REH t - resewoir depth wi&in 20 fi of shore at cuneint poc4 levei1: 

REH2 - reservoir d q t h  within 20 & of shore a ~ .  high water mark 

RN - percent o f  Km ahat is run habi6;+1 



NR - die. number of riffles in the seg 

s o  ddta 
Ivjajor dishrbmce witkin 25 meters of Gaxtrer 
Major disrurhance 26- 50 meters from water 
Major disfrlrhance 52 -100 meters from waxer 
hlaiur disturbance 101-2Bdf rnetcrs horn wgter 
Minor disrurbmce wichkn 25 meters of water 
kfinor disbrbance 26-50 meters frrom water 
Minor dis:urbance 5 1-100 meters iksrn water 
Minor disurbance 101-200 meters from water 
No passive d i~ t~ i rbmce  twi~hir?; 200 meters rzf water 

2?D - main type of pas ive  disatlrbance i : boat launch @L), tuber launch (Tt). 
paved road (FR) or parking lot @), desi d i g  road river access in high use @A), 
dwellings @Ur), major operations (f\.IO). : din road (DR.'), undesignatd c m p  site @C). 

SPD - the side of the river with the most passive disbrbance 

EA - eagle activity index: 1 =Tow.. .5 =high; used in reaches with "nest effect" (see 
Section '4.8 Glossxy)  

SS - segment eagle visitation scclre 

SP - 5% segment eagle visitation score 

LS - shoreline kiiomerer visiea'iir?n score 

LP - % shoreline kilometer visitation score 

m.4 mALXSPS <IF TRACmkt'G DATA 

As described En Se;rion 3 2 ,  data rsgs the nnoienaenLs of telemeter4 adult rsrrgles in the nesting are&$ 
studied 'ny tele1ze;rt represent me392 or less n;agsin:,-rapred '"time-lines" of' eagle ackiviey fro= dawn usudI j  
until mid-a&erni?on far 8',k consezctfve d q s  in each period, Each time eagle changd Ir3iatiiins or 
beha\r& differently relative ti) foraging, tra~kers entered !.;4 new data string on &e BbsForm, 

la8 all, these were some 3 6 , W  ObsFom data records, each containing 53 data fieids describing the 
movemenB a ~ d  activities of bald eagles irm the sever, territories md tRe mcillar.; dara pefizining LO these 



a a i t  ~ t ic \  XYc e:?terd h s : :  data to ,ail IBV-PC, u 4 n p  "dB 451: 11; -+ " softwaae, drad ianrrsi-;liz~ked eerreq 
$:elif cil e\ ctr? record on ps1nl-(wl4, 

Tc: tiegin imr analysis of home range m d  habitat szieztii~n: we 6rsr s ? p x a t d  ~rie claea into f3ea according 
lo individtial birds and elinlinatd all records iilvolz-in$ irr;ideairal obsei-vzriox~s rather than ~ i ~ ~ ~ ~ - , l i n e  
rrarking data fsr?r-n :hose files. Thcs? refined daal sjzs 011 ~ I I C  m<li7en!ci;% aarnd activities o":indi;-iduai 
%eicrne?eri.ci adults varieii frvm 758 ~ei.c>reis f ~ r  tkic C'iiff male tg 5.132 rccixds fbs BIeic F%oin~ sa.naIz: 
~ - l t i i  an average of 2-61 1 records per telemcttcrd adsir %E -- 9 i~idividilals). 

M'r 1h2n stp,ir,a:txci i k  iliiis, e:izh fiiz % c  ,?ctiviti~s that :nigh1 be inJi;dtive L)T f t r ~ f  ing P ~ . ~ I B ? I B  d l  other 
acrgvitzss. ?%is "actit its f"ii:?rW sele;'lzd all basiatior~s of. (1  1 peiching isec 2-letter actin it! codes Ilsrsd 
on the OhsForm Instr-il;ric?n~ in 5ei.tii-m EY 1); 121 raring {except ea:lng in ncsr), (31 sta~riding, i-f) foraging 
(all Q-code5 except QD); 15) flying with head-down Iuoklng; (6) %+&king; (-1 tclzmetry p ~ r i h d :  and, 
18) telemetry varidblz iprobzbiy e~t ingi .  ST;e svrtejrl h e  reruitrnp tile chrc.r~ologicaily and suhdi~ided it 
into 28-daq periods, each of ~vhlch conedined 15 days of rims-line tracking data. Each 24-d2.i period 
comprised a rarr ciP incii~sisc 18-day perioJs ix lth 08-days inci3ilt.d [see grorrnd tracking, abitt el. f or 
example, periods 1 d13d 2 madt: up a 28-da? perioLi, and so on. l?lc purpose 3f ?Ile 28-da) p z r i d c  was 
to prov~d;: datd sa:zp!es  if sulfic!er,t > i z ~ :  f ; ? ~  seasonal <omparksons i:: tlabital arid pre? szie~ti-on, The 
reiulricg f i l es  ,o;:tainsd informatlt z ilf ~ rvo  tjpes, in2iud::lg ( I )  thz nil~nber ut' ~lllnutrs sri e:igle remained 
a1 a liicaticin <d:tua!ij thz ~luracion of observarioiii and (2) the frequznq of %isitation< ro r x h  locaticn. 

We fourld that the fhs t  measure (time spent ar each Iocation) offered a reiatively poor appraisal of habitat 
selection compared to the visitation frequency dam. Consider this scenario: An eagle loafed for 146 
minutes at a location 300m do~ns t r eam from the nest (in sight of tke nest), &en flew t ~ o  kms upstream 
xhere be perched for five minutes a: each of h r e e  liications, some 200 m apart. At the last of thesct. the 
eagle successfully foraged. aiter which, he return& to rhe nest area where he spent the remainder of the 
day I62 miilutes), Clearly, the time data aion:: award srnali significance lo the foraging area where he 
spent onl:, &bout two percent of the lime 

By conirast, the visitation r~chniqere recognized each of tke locations where the e:tgle perched, the 
assumption being that tile eagle selected each area on the haxis of its quality as habitat. Each location 
vibited re~eived a s a r e  of one pix:. If LIe eagle Ieft a location and entered ancither 100-m segment 
along the river, but then rerilmd to thz iirlginal io:arion, the latter r z c e i t d  another ptsiiir. Thus, 
locations that ue re  repeiiredl~ re\ 1si:ed receh-ed the most points. 

The a:z.,:rac> with whkh we vtere abie f!t l o x &  eaglss afizcttxl the itndijsih of vi5iratmn scores. In most 
cases, wc %ere abie to assign a perched or foraging bird to a spe~ific 100-M {O. 1-km, segrnznt along rhc: 
m e r  i f  Re  could nox do $0, M C  atrcrr?;lred to locate it vjithtlin a full kifilmeter. and. failing that, tca a 
"zone," FL~ ce~rpiainec3 in Se::io~ E 8 . 2 . 1 ~  111 ,Lmslni;ring bar g;a$s uhich dcscrihc the foraging rangrs 
~:f the kariiius reiexerzrd edgiei., we axourlt  i ~ l r  these irn~recase locdtaons. as expiained ha th!: t:igL\2,r2 
iegrnila. 

:%n:plker diffi2:::tj ass3.3izhe~! %its% I ~ C :  i.isiz2ieio11 fT"l.eq~i&~ij te;b,niq:ne fyas d ~ e  v2r-j large n~l~itl>ta~- 01 

i isitatiims I;_, ths ncht u hich te;lcPzd ru grobsly o i  ershadois- ?Tic oL?er visrlariola scorzs. Elinsinaring the 
nest iulrert frt3122 a habitat selezrion analjsis was inapjlrnpriate hecause ti.rz n;st hiciniej was often an 
impr~fiant fgrrigirig aced, Kc, therefore, constilrd prej deliver) data to estimate wilat pn'centage i?f 
,i11 Ppssagcs by [lie eagi: %%ere :niaJe in  t f . 1 ~  ne>z vicinlt!. This pc,.x;cs;%iige h c ~ a m z  8 1 1 ~  w\itation grncaleagr 





for t i ~ e  nest area, and perzenr:iges cif all clii~cr areas in the sersitdry. were: ci$rrespe~nd1ng1y adju~ted tit 
reflect the ueigfired p>s:entage b ~ s  the nest ;wa 

Plat,- E Y .  Ed Bsa~cizi axrd Jeff Sllnms sclnlng fich on tire ion-r \'zrd; &ver (photo by P. Reciierj. 

Obj-jlctii es ol. the fisheries sturlies *li ere 11) i J ~ n t ; f i .  r l r ~c"id$i'~ e ahundanze nr g r q  fish r~ B&in eagle 
territories; (2)  sedsond and diei changes in the t-ijstrib~elon anad abundan~e  of prey t~ lne rab le  t~ essgies 
bi.2 . in sln:dlnu xvattx a;  $3 t tirnang and duration of spduning %t/i%ir; eagle territc~ries and its ekfe;e U$ Gsh 
availabilit>, 14) relalive and zbsolu:e ahundm;c .?f rivbarize hahirat ~ i t h i n  zagle territories, and. (5 B etffect 
of  water rnz~~gesraent on prey availabiii:) 



Tt, msc; 9B1c r ~ i u J j  ~b-je~tixes,  the fisheries L;"CL::I XL;JL~ ti) ~ o l k  clerrely ulhh r f i e  eagie 'riuir,gist:: ti, stap 
inbrmed air] &C f~?isragir-ny &ti; ir! ol- &t birrls x : ~  e x h  territory !is nc% inrdrmatitr~a &as dbtttinhtia, the 
fisheries team c i f t ~ n  had to resporld c;uicMj to changes in tfS8 C Z ~ ~ Z S '  foraging locdrictns ;uld spzcizs taken 
hy the eagles at beverai terrirories crlraclmrrer.~tlj, M'e also "rad do make born2 ashurnptiijnh about foragmg 
paeterns of the eagles so we ~ o u l d  ccallect baseline data necessart LC! determlrae if chaatgc5 in tj-lsh 
abundance, uater mmagement, or fish a;tjvity might explain tho frjragixg pattcrna nf irhe eagles, 

Severid factors inliuencd the tibisheriet. techniques cmyioywf during this stud.; nmely  : 

1 The smdy uea was huge, en;r,mp;sslng a3xer 325 6a8n of tlaz Sail and Verdn: rivers, 100 Irm of 
reszrvolrs iBarileE, Horseshoe, Rooscvei;, SsgL~aro;a, 20 Irm ot the East t'crdt; River and the 
iclwer pnrridns af nine tribufar~, streams (Fossil Creek, Carrrzo f seek, &';st C k a r  Creek, b"herr> 
Creek, Pirial Creek, Tonto Creek, Sydarnore Creek, Lime Creck, Housto~l Creek). 

2, Tbe fislaeries skidies had to b;: condxtzd concurrently with eagle foraging studies, uialch reyriird 
that \ye did nor disrupt eagle activity or influence pre) avaiiabifity drrring san~pling, 

3, Flows were quite variable in stud? reaches, ranging fictm O cG lo several thousand cf3 diiring the 
nesting season; requirir~g sampling techlligues to accommodate: tkess changes in fltsws. 

4. Since bald eagles forage oriiy in h e  top 0.5 n: 01 water, 5sh avaiiabiiit? in silzllow water ( e 0.6 
m) and the surface of pools or reservoirs uas more impoaant to ifocurnent &an overdi fish 
abundarrce in a river or resertoir. 

5.  We want& to identify the behaviorai attributes of fish which make them minerable t~ eagles. 

6. S&dy emphasis an eagle pairs sometimes chrtngd during a season due to nest failures or 
Jificulties in capturing speiific birds. Tne fisheries team was then required to move into an 
"nr.wW territories and assess habitat conditions and prey availability. Therefore, we had to relj 
on sampling techniques which would allow us to quickly assess thraging conditions in a, rerritory, 
rather than focus on long-tern;. labor intensive methods. 

Bas& on the ooi3jectitcs of thz stud!, biiJg& restrictions, and sampling requirements. vje chose to use 
direct ohscrs,atio~~ (visual s d ~ v z q s j  as our primary me&od, Hoivever, ~ h e n z t e r  possible, u~ used i&er 
sarnpling techniques, such as giil netting, e;ectrotistiing and seiainp to verify our ubsewationd data. For 
our purposes, direct cibservatiun was more advantagmus thm more traititictnai fisheries me&ods (i.e., 
electrofjshing, seining, gill nettiag) h r  scverd reasons, namely: i l )  fish behat~inrs could he ohservd: 
(2) repeat& si~qpling wibin nesting tzrritor: did no: compromise eagie 53raging studies by reducing fish 
abun3&7ce or increasing carrion; (3) Ixge iTeIJ crzws, uini;b ~ c r u l d  have incre:iseb ialmr cost5 and 
dirturt-icd the eagles, %ere not needed; (4) data could he collected reintit eit qu ica j  ., &lowing for a wider 
sampling of areas: (5) the cop 0,6 m of habitac coilid be survzjed .tii"ga:.ardless of flow or eweiall Itephfm: 
arxd, k6) surveys ~orild be cciailuad in rc in~te  areas. dif%cull tv xcess  uibh mnst santnlpliny rq~iip~xacne. 

W e  are not the tks :  to ube ili;e;t 0bseridti3:l 1:; fisheries smdids, Direct ohaen.akioxs uith ssr,nrke% gear 
is corrunoaly used Lr dersrminaticti-i ~f s p m e s  comp~~sirionr and ahundcn~e 'Blndx some :ircumsranct.s. 
observiltiondl cia:& are et cn cijnsiciered sL:pesior 863 Cuni entiondl ~t?ee";nds (Goldstein I978: KoEhcote and 
U'llkie 1963; Sianey aid 3lafiin H987, l jank~r,  3984s: anel Hankan and Reevzs 1988r Diract obawnliaeion 



PART E: SPEC-IAL REPBRTS AND AFPEKH~!CES E-I 8 1 

Bviiual eslimalitsnl 2s pxtehc~iasly useful in s~rlai7:i tfnd rivers where $92 use raf  eiectrr7fishing is pro3ihitd 
by S U ; ~  : ' : l i : i~~-~  as d6ep water, abundant n ~ ~ a c r o ~ % ~ y ~ e s .  mnra4 pmi:uixlq Brlgka or low ~o~~Qan:tavit-n, {Griftith 
1981 3 .  The obsesvatiu~ method is ccinmozdj used tor deees~iairag microhabarat use [MzldPnan 1981: 
Gsctssman a)b ai, f987a; Grossmm e l  al. 1987h; R i m e r  er ul. ICs8.C; Shirvcfi and Dungey 1983: C* ~ c ~ s s e  
md Nefrn 1981; Fausch and %%it@ 1981; firifijb 1972). macrohi~hitar use {Xmman and Broun 1987: 
Hick< and Warson 89851, md comparative behavior and habitat pmitiawing (Cirift?h;.., 1972: Werner ~f 
al. 1977: Xeevc\ er d. 1987). 

Below ia a d~scription t?t' the different methods we use to characrezrizc habitat carnditions and fish 
a\ ailahillry in large rivers (Sah and i7esde), tri'i3uxary S ~ T ~ ~ M S ,  a~ad rwenoirs 

=,5,1 "Paquatic Habitat 
B ,5 , l  .f Aqtaatic X3abitnl Strrveys, V; e coniiuctd fiabiur surveys in some of' the priorit! stud) ara 
ti]: {I) determi?,? relative and absiliure habltat abundmce; (2) a ~ e r t a i n  %herher bald eagle friraging areas 
r f igerd  significantly frcm non-foraging areas: (3) determine if bdd eagles foragd in habitat in 
proportion to its &undance or actively s c l e a d  spezicc habitat r y w :  and, (4) selcct representative tisb 
smpling Iocatiom. 

Tw these habitat suneys, t ~ o  biologis~\ divided the river into discrete habitat unit,< bastxi on their physicd 
characteristics (see Table E8-3). For each habitrtt type idenrifid, we noted the location of its upstrem 
boundary to the nearest 0.1 h. habitat ien,gth, percent fish cover, percent braided, presence of a 
tributay, w h e ~ e r  tfie eagle was blown to forage in the habitat, carrion abundance hy species, whether 
fish spawning activity was observed, and average slopes for the right and left river ba&s (Figure E8-l I ) ,  

In addition, a represenrative trmsect was placed in each habiQt type to determine habitat wid&, substrate 
composition, and dep& profiles. Wabirat i e n m  and wid& were measurd to the n a m t  foot using a 
fiberglass tape. All other parameters were estimatd independently by the two "niologisc and recclrdd 
once agreement was r a c h d ,  Habitas t 4 - p ~ ~  were document& through photographs. 

B.5.1.2 Super-riffle. We mappd the distribution and characteristics of super-rimes by airplme in 
the Salt River from Granite Reef Dam to the confluence of the White and Black rivers (Km 8.0-247.0) 
and in the Verde River from the confltie~~ce with the Salt River to Camp Verdr: (b 0.0-1 85.0) on 3 July 
1990. At this time, flow in thet- Salt Rivzr was quite vrtsiable, ranging from xound 100 cfs in the upper 
Saft River, above Rooeevel: Resenoir, to igOO zf's in the Iower Sair River, downstream of Saguaro 
Reservoir. Flows in t5e Verdc: River tluzruatd berxeen 30 cfs near C m p  Verde to 1125 cfs belov; 
BartIelr Raemoir.  Three biologists m a p p d  the habitat from m a i q l m e  flying at an dltirude of 
approximately 1W fi above the river. During the flight, n e  used &e BioSysten~q Rives Map Arks m 
determine she location of e c h  super-rifi2e to rhe closest 0.1 km. 

Once iucatd9 each super-riffle t5a.s givef~ an overs!] ra&iasg (", 22, 3 )  depending ura visual estimates of 
s k c  and persistence at highcr flows. A ranking of ""3 was given rtlr a habitat which showed all the 
characteristics of a super-siffie at IQH ~ I L ~ W S  but we questio~ed wfaell-aer moderate flow increaes uolnld 
eliminate the habitat, A ralaking of "2" was g i ~ e n  ro habitats that would persist during moderate 80% 
indreases but would most liliezly li.ist: its riffle ~hasa:~eristics during high flows. The top ranking, " I  ,"' 
k v a  given t<i habitat uhickn we predicted ::~x;jiiIJ persist even. athigh spring f l o ~ . i .  
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Tabla: EX-9, Aqu:iti: habitat tjpe de5cisli"eac;n,i used ic srrzam FMFV~;Z>S 

Pool Rive: habita: &at ha3 slim% Hater teli icity, % xer  surface elz\a:iam gradient near zero, 
aad holds signiticant amounts of water at zero flaw. A "sf?ailo\n pool" is < 4 -82 deep- 
a "m&ium-ciep& pool" i s  4-8 fr deep, and a "deep poajl" = > 8 ft deep, 

Wtrn: River habibr chaacterkt.xf by moderate cknnent, nun-turbulene surface. moderate slttpe, 
Runs Z e  t p i c d l y  too deep to be r i f f l a ,  $00 Past t i7 be pnois, and few large boulders. 
A "siuv; mn" ha$ a relatively smooth surface; a "fast mas" has nctticeahle surface 
turbulence. 

Riffle: River habitat of fa%, shaIiow water, moderare slope, turbulenze., m d  exposet4 sti"ostrart, 
Streambed elements stmsist primztrilj ot grave! @.lf.1-2,5 in. in diameter) and rubble 
(2.5-10.0 in. in drameteri. 

Karma! Riffle: A rime which becomes a run witfi moderate flow increasa. 

Super-RifTIe: Rimes which maintain habitat integrity under a wide vxiriety of flows. 
As flow increaes, water depth and veiocity increae in only a srndf 
area of cl~e habitat, while overaff &e amount of shallow water increases 
in the riffle due to the spreading of water across a gravef bed. 

Pocket k1:ater: River habitat chara:terized as boulder strewn: habitat dissociatd, moderate siope (see 
Boulder Strewn). 

Cnscrtde: River habitat with very steep siope over sfiorl distance. 

Since few of &e gravef bars making up the super-riftles extsndd entirely a;mss the river c h m e i ,  we 
dsct noteif whether the tip of the r if le was orient& upstrcm, downsrrem, or pxJlei  tn ia base, We 
&so docunentd  whether che supzr-rifije occurrwl in close proximity to a cliff, braid, tributarq or river 
bend. If the habitat Bas rtsso~iatd with r i ~ e r  bend, we noted if it was %i>ca",d on the. inside or outside 
portion o i  th2 river ;L~~nnei. 

B,5.1,3 Evw FIr>w and Rservoir Elr~atirtn, River glow in the: smdy area were chara2terizd using 
data ubtaind tiom the Salt River Project md  rhe U.S.  Geologicd S~uwey, Gaging stdtiitas &re local& 
at vxiotas poinn dong the Sait and Verde rivers, Flows %ere e x m i n d  from data taken rat iollo~~urng 
gaging sutions: "r'zrde River below the Baslet1 Darn, Verde River at C m p  Verde, Vcrdt: River below 
the Horsahcte Rwemoir. Salt River at che RooseveIt Reservoir, md %he Salt River below the Stewafi 
Mountain Dam. Flolas Here takem on a daily basis at these gaging stations. From these dailj blow rates, 
mean mont;rlly flowt. were obtain& by averaging daifj  flows or er each ~ ~ o n t h  Minimum md maximum 
disch~rgr sates wzre dbo determind fcx each nap.,n.tln. Sfran mon&ly t2ows and the rmge of monthly 
flows in eta& eagle errrtntv) were presen~zrd far the thsaa-year mdl; periid mecdmher 1986 to June 



1989) Kit-er t l i r ~ . ~  were $sip prebenred on d daily basis f r m  3eczmFrl~ t i3 1unc during &2 months ezgk 
st-adies were cc~nJucted 

Reservoir elcva:il>ns were exmtined using data p r o ~ i d d  by the S d t  Ri'~.er Proje2b;. M'arer elevations were 
taken dailj a: Rossevelr, Bmlett, Horserhix m d  Saguaro resenrrirs, Thesit data Rere averaged over 
ea:h snus,th w obtain mearr nson&ly elevations for &s study period a 1986-19691. The range of rn in i rnu~a~ 
and rraaximlarai reservoir elevations were alsii deterrnlnd for each rncntfa, 

Es.5.2 fish Ahtrndanw, Activity, a~ld Distributiu~a 
=.5,2,I Relative Aburtdan~e~ We were unable t r  determine &:at. relative abenndmce of eagle forage 
fish in each of  tiae nwting territoris by direct sm~piing due tct tile size ctf the study area (see Section D2). 
Instad* we compild the most recent information iirn fish communities in the vxious rives reaches, 
tributaries and reservoirs by obaining: ( l )  publish& ctcporrs by the AGF and USFWS; Q) personal 
communication with state and federal agrncj personnet; a d ,  (33 tkeid data tiorrl D,  Hendrickso~m of the 
AGF Nongme Brmcb, M. J&r of Bureau of Reciaaation, and C. ZeibelX of Arizona Cooperative 
Fisheries Resexch Gnit. We augmenrd &is information on fish communiti2s dn  zm slincicfentd basis with 
data we coIlected during our fisheries S U T V ~ S .  

B.5.2.2 Visuul Surveys. Our biologists conduct& two types of visual surveys in the Salt and Vesde 
rivers, a rozping survey and a fix& point sumey, In both surveys, biologists used palluizd ~sunglasses~ 
10 x binoculars. and 20-60 X spotting scopes to assist in fish identification. Fish activity was placed into 
four general categories: Feding,  Gournhip, Courtship and Spawning, md Lehxgic. If mumhip or 
spawning was obsenz&, the estimated proportion of fish exhibiting such behavior was noted to serve as 
an index of spawning intensity. 

fn the roving surveys. depending on flow, either one or two bioiogists walk& along the river bank noting 
habitat, depth, location (to nearest 0.2 kmj, time, abundance, a d  activity of lish obsenved. 5%-nenever 
possible, we climbed trees md cliffs to get a better view of ftle fish in the river. In generaf. we spent 
less than 1 hour at each site where fish were obsened to dlow us to survey large section5 of the river 
in a single day. Tf.tese roving surveys were conduct& sever& t i rns  a arnvntfi in the various eagle 
territoria to identi@ chmges in tine activity and vulnerability of fish over time and during digereat flows. 
Al&augh we were generally unable to identify fish in water deeper &an 1.2 m we feel that tfie surveys 
accusarefy represent& foraging opportrinitis for tfie eagfa since they rarely forage deeper rfim 0.6 m. 
During these suweys, ue  also record& air and wazr  temperatures at lest 3 times daily. 

Our fix& point surveys were direct& t to~ard documenting diet changes in fish activity and availability 
during %be nesting season at focaaiom frequenred by the eagls.  K e  concentrat& our effortr, at Locations 
where a ciifr' or rock pirrnacie provided an overtiew of t$e foraging site. Height of t;le$e obs~b?;ation 
pitinrs ranged from 10- 80 m above tiac rjver, At e a ~ h  location, we quantifid the nunrker of fish in 
sfidlow water 6< 1 m) and their activitl at one-hour intewafs from dawn to dusk. At some %ocations, 
poor fighting or gliire linrired observatiox during the early ~nrsrning Gr lacre aftsralooxl. 

In Sapasu Reservoir, we d s o  conduct& several fixed point surveys at. Willow Spring Cove and 
Peregrine Cove durhg the 1988 and 4989 nesting seaon  to docdment changes in fish activit:, ad 
availability over time. We made our trbseniari~ns &om elevard vaatagr; points (either rock pimac3.2s or 
hillsides) e;sing rillii~iZed @;asses and I0 r bin~c.ulxs. Fish nuanbers and activity were noted in o n e - h ~ ~ r  
intervais frnm d w n  to duhk when adequate lighr \vzs aiailihbls. 



We also barve>.ed tributary strzams of cf;e f sIt zr13 B'eriBe ri\,i.rs Bo cp;an.iifj, eh? disuibutiorn ab:il.idailcp 
of mgie forage fjsh. 'Fire si-lijIio~s depth, narrow widrh, 2nd clear. water i>fti~ei;c streams made &t.m ideal 
tipr v isuaX surveys. 132~~: mvi~lg surveys wzre alsually conducted a singli: hii:iIogist u-alking aic~ng the 
sireantharik niiiir~g the habitat type encounteredcf? ancml?cr and size of fish species iibssrveia, and ti5e number 
w d  sizt i ~ f  azy carrian fish. 'iT;bis biiilogisr also nola3 tile number, s i t 2  range arid location (km a119 depth) 
05' ran sp;iwi.:ing fish observed. Polarized g!assec and binoculars aided irr spc:ies identiGc;.atinn, I f ic  first 
rime a si;r7,!ey was carried out in a pa:-ticuiar trjliu:srq. srrcam, habitax 1engti.i~ axc8 wiiitl~s w!:re rn;asur~] 
sri that the relariv? 2nd absolute Axindance ctf speiii-Y: hahitat t>yes cokrici iae ialziaia~ed. 

fn some trihur;lrg ?eremi ,  if was nSie\sz> fm two bicriog~bl.: tri gani:ip,*:e. in rhie ~ u 1 ~ , 2 > s  during high 
f loss ,  Aa sudl t i~nes,  the biiilrlgists ~a :k?d  nn opposite banks of the s t redm so &at the entire ktreams 
could be surveyed !Ye aim noted %ken Uatzr depth or iober (i.e., uliUf~rc~t itar-iks> pseciudzd ic\mpIetr: 
coverage of a habitat. A suiisample of these habitats %as subsequently surveqed using ~ n o r k ~ ! i n g  gear. 
fn each ;ribu:ar:, stream, -;everal gili ~ e t s  $$;re alsc y l a x d  in pcioi h,nbirar r13 verify our :,hser~aiionzi riala. 

Ei2,5.2.3 Ciff Kets. To vtrrfq o u r  ubser\ationa: datd, xta rozl:inzi> coliezied seckcrs and carp uring 
floating gi!l n x s  and :hroti. nets in rii-ries. rrms and 5113111)15 pnols 1 < 3 ft  deep) Xn deeger pools, we 
s-.t giii zeta o~e rn igh t  to :i>liect 5sh  Flsfi colie:red Rere ideniifiej to species, rnzasured (FI.. and TL,, 
ueighed, and sexed. kye also nored wiierfizr breeding 'lubzrcles Bere present and their i~lcatiun. ' f i e  
reproductive status of each fish was assebsx! in t u u  s t e p .  First. we recorded uhe&er the fish reizasrsd 
gametes during initial handling. Ripc fish were considered to he those that released eirher eggs (RSEI 
or miit I K S S )  during initial handling. Nun-ripe fish were those that did not release gametes during initial 
handling (NRS). Regardless of their reproductive status, ail fish were &en dissect& to further document 
gonadai deveiopment. Fish %ere placed into one of five categories depznding the ahundanit of gametes 
and gonad detelopment. Fish wiL3 nntirnerous gametes in their gonads (> 50% full) were designat& 
either EG (eggs ahsndant) or SM (spsrm abundant). Fish sslth %ell deve lop4 gonada bur ue re  less than 
50 pcrczn:t Mi where designated SPO jspaw;.,ncd out). Adult fish with smali, shtxnken gonads containing 
no gameres Bere dzsignatzd A iarro~h!]. F ~ s h  which containzd no discernable gonads wcre designated 
t N (tindwe!o~ed i .  Alrhough it ma] appear ",hat the 50 percent f~lliness criteria for designating fish either 
EG, ,531 or SPO is somewhat artsitrarj, we rareiflound a fish tkat w a s  between 70 percent and 20 
percent full. We also recorded the percent fiiiiness of every dissected fish for f u m e  reference if Me 
d e e m 4  the criteria to he inappropriate. 

Additional data collected on fernale hi? included the ccliilr and s12e $31 eggs rgleasd and retained in the 
gttnaJs. In general, t i i o  different types of eggs Mere present in the ovarlss depezdiilg on \hi: 
develrip~ientab suge.  Paimarj eggs \\ere. rhos!: that ~ e r 2  either rdeased from the g,~ntiils or that 
con?priatx1 &? greatcsr p2r;enkage of egg4 1x1 d-ic ~ ~ n r j .  Sexadarc  eggs %ere rhasc &ar iver2 re~alned 
in t l lc  i3.i 61.4 araii ranked scccclaad in terms t a i  their ~ b u ~ d d n i e .  

ES.5e2,4 Fittaking Gill Nets'Yb-irorr Sera, Sin;!: Gle majnrir) of >u;kclr spa%ning and eagis t':,sagrng 
ozcrrrrcd in srme ax% run ilah~tat. u 2  FX anted 10 culllect fish from thew hdbizals to determine their relative 
abundance, mean s b l ,  and reprvductivc stntus. I-4nwever, \;te - ~ a n t z b  tu avoid producing zzr ion  that 
would esect foraging sbsrdiw being zonductete! ~ o n c u r r e n r l ~ .  EIedrofishing was n ~ t  f&&iikiic due 10 its 
potential to proJucc zariiln, partic-lwdarlj delairtd carrion prndu:tiiiaa. Seining %as not efkctibe because 
the fish uere ablz tc a.;oid the net, uiI;d &e i u r r e ~ t  in mans of thzse habitats k a s  euo high to drag the nee 
rhro;ngh, Insread, H e  used d thatill," gi;! list an$ thro~e n&t ta) d&itt.h fish ii? s h a l l n ~  hdlintdr, The gill Ilet 

c ~ a ~ p l ~ j e c l  ti.,a> 4 ft dc;p * 63 gt long . ~ r  rth a ~ \ c sghkd  Ieaii iilrc anil Cuaw tin Eilr top of the net. 'Rc IEE 



Piiiir E2S. Frank Hem a~qd "\%-oodie" at Eiorsrtshoe (photo by P. Becker). 

jvas divided : i i i ~ i ~  bur ?O-$~ot-iong p;mr]s of mzsh s i x  1:i4) 1 ", 2" an5 4" .  T%,o psc^,ple posirii-l:1ed die 
net across r i le  river just upstream .tkr_srn the sample lo;ation. The net v r ; a  aliowed la I.lz,at iioivnsrrearn 
irato hi: sample area, As f ~ e  rlee floated dou.nstrearn, oile yzrson held the nee at ca;h end land ivdked 
downstrcm keeping h e  net. spread open. Enrire hzbita~s were sarnpid exccpt when large numbers of 
iish were caught in Ehe upper porticns of niir habitat. 



the opprmunity ti> verify out asse&smznt of the repmdenctike skdt~s of fish bas& dsgi their bcilas aur wirh 
m actuai ~lhysicttl examinaxion of gtsnadd de$elstpmc.nr. 

To catch fish in deep pocals, we used variable giii nets [same design a< the fli 'ati~g gill ~crs] ,  sez 
overnigfit. ,A min~mum of IV;O n&ts s e r e  used in each hsbitat to ;<*llz;i EL$ Net,? WZE bet Sir ti138 the 
entire wazer cnlunm was s a m p l d ~  

Fish. caught dgring nertlng %%ere idexnifi&* measrired, weighed. impectd f;,r disease or paraizeh, and 
assessed fc>r gcinaiidl development All iish zuileztd \were l;i:led md either buriedii, used (in special cniesg 
to supplement food f b s  eagles in other territnries, or kept $0; h e  reference crsllectio~, 

Each area sampid bq floating gill nets ww chkaracterizf=Pr in t e r m  of i ts  It~iatiun {wi&ira 0.1 kml, habitat 
type, lenh*, wid&, deplfr (minimum, maimurn, aklelerage), velucit), percent cover, and substrare 
(dominant and subdorninanr). Habitat citnditionc in areas s m p l d  by gill nets set overnight or throw nets 
were obtain& from previous cornprehecsive habitat surveys.. 

=.5.2,5 Snorkeling Surveys. In several reaches of the Salt River {Blue Point m d  Pinai territories), 
we conducted visual surveys using wet sui% and snorkeling gear to aid in the determination of reliltive 
abundance and distribution of forage 5sh. During these suneys, two bioiogists Boat& down the river 
noting the habitat type encountered and the number and size of adult fish (eirher Atlive or dead) obsemed 
in each h a b i ~ t .  Ttte biologiss s w m  paralief to one another on different sides of the river trying to keep 
equal distance between themselves and the closest river bank. Although this approach did not &law 
complete coverage of the river, representative transects were sampld.  In some terrirclries (Blue Point), 
the sun7eys were repeat& sever2 times over the nesting season. By eornprrring numbers md sizes of fish 
observed in each sunrey, we could detect if significant changs In the distribution of fish o ~ c u r r &  over 
time. 

H.5.2-5 Electrofishing. Comprehensive electrofjshing surveys were conduct& in only one eagle 
territory (Es r  Verde) during the sady .  M e ~ o d s  are describd in Section E.4.4. We avoid& 
efectrofist-iing during the nesring season so as not to bias our eagle fc~raging sadies, since shock& fish 
mag no[ die for several Jays. 



Bcaver 
BIsclktaii jack rabbit 
Coyote 
Desert coai~ntail 
Domatic cow 
Domestic sheep 
Eastern cottontail 
Gray wolf (tirnberg 
Grizzlt b c z  
Ground squirrel 
Mogncise skunk 
f avelina 
Mule deer 
Muskrat 
Xutria 
Raccoon 
Ringail 
River oMer 
Roik squirrel 
Woodrat 

American black duck 
America  coot 
Americm wigeon 
Bald a g i e  
Black eagie 
Black-crov;n& ~ight-ilsron 
B3metaead 
Canads gcsosr 
Cmvasbazk 
Clmmon teal 
Comora goldeneqe 
Commcjn merganser 
C o m o n  moorhen 
Comura murre 
C63m~a0~ TwCE 

Q;ii~for c~in&ieltxt~ 
hpr r s  ra l t f~ r~ i cus  
Canis larmns 
J2fvt Eagus axrrfrrboni 
Bos sp. 
Ovls arlef 
Sjlvr'lagus =flflor2anus 
Gani~ ltrpus 
Zr'rsux hnrrihilis 
Cite flus sp . 
Gnepatus leuconorus 
Tuyassu tajat-u 
Odocoileus hemionus 
Ondarra zthethica 
Myocastor caypus 
Proqon loror 
Bassariseus astatus 
Lutra canadensis 
Cirefius variegdrus 
Neorornir sp. 

Arrrrs rubripex 
F~lictz  mericatza 
Anus mericanii 
Nallu~etus k~ucnrephaEu;. 
Aguilrr tzerreamii 
AWctii:orax n?$:ticora% 
&cepjlil li: albeola 
Bruntil canaa'erzsii 
~ p r & u  vr;llrstnen'a 
Am!, ~ycznopkPru 
Bucephafd clizrtgrrla 
A U e r g ~ ~  merganser 
G~Ilinufa c!iIoropus 
E'ris esladg~ 

CO%-%'us corm 



Dt7mtstic chicken 
BouMle-crest& cormormt 
Dusky seaside spanow 

Erud grebe 
Gadwall 
Gmbel 's  quail 
Golden ertgle 
Great blue heron 
Grmt egret 
Grmt horn& owl 
Green-back& heron 
Green-wing& teal 
Gulls 
H & ~ i s '  hawk 
Heath hen 
Herring pIi 
Mdfard 
Mourning dove 
n'ortfiern shoveler 
Sorthem pintail 
Peregrine fdcon 
Pi&-bila& grebe 
R&-tail& hawk 
ReOhead 
Ring-neck& duck 
Rough-leggeci hawk 
Ruddy duck 
Sharp-shim& hawk 
Shorebirds 

Shag-trtii?d shawater  
Snow goose 
Snowy egret 
Snowy owl 
Western grebe 
Wklre-fazed ibis 
Wild hurkej 

GalHu,a goilus 
P"ilacntc*~)rm auriras 
d4mmodramus mandrrirts 
nigrescm~ 
Podicep,"s ~~lgric-iif l l ~  
Anas Arqercd 
CabTit~epla gmbeiik 
Ayuiliz c h ~  s a ~ ~ f  
A r d ~ a  herc>dias 
Gsmemdius albus 
Brsho virgitlianus 
Burofides srriaeus 
Anils t'recca 
F m .  Laridae 
Parabue~o urricincfw 
Qmpanrtchus capide, cupid0 
Lizrus argentorus 
Anuci plagrhq.nchns 
Zgnaida macrfjura 
Anns ciypeara 
Anas acuta 
Falco peregrinus 
Pncitpbus podicegs 
Buteo jmi~icensis 
Ayffiya mericania 
Aythya collaris 
Bureo ingc-pus 
0;ryura jmaicgnsis 
Accipirer striarus 
F am. f=traraLiriidar 
F m. Sl:olclpaciida~ 
P u f i n ~ s  renuirosi'rd~ 
Chen cuerufesca~ns 
Egretfa thula 
237~razrlz s r-undiaca 
Aechms~phorlts orcndentii%i.% 
Piegdis irhihiti 
,%f~lragrts gir&lt;pkzi.$u 



Cornon  cfiuckwaila 
Stsnt~san mud tunle 
Spialy softshell turtle 

American eel 
Admric menhaden 
Black b a s  
Black crappie 
BIue c a ~ s h  
Biuegiil 
Bluehead sucker 
Bongitail chub 
Brown bullhead 
Brown trout 
Buffalo 
carp 
Chain pickerel 
Gfiaxnel ~ari lsh 
Cis20 
Colorado squawfish 
Daert sucker 
Flmelmou& sucker 
Flatfaead catfish 
Gizzard shad 
Golden shiner 
G r e ~  sunfish 
Humpback chub 
Largernnu& bass 
h5orlosquiro fish 
lio&em pike 
Rainbow trout 
Rzorback sucker 
Red shines 
Roundtaii chub biSol~$radi~ rit zr) 
Sacrmenito sticker 
Smaiimowb bass 
Snnora sucker 
SyecMd dace 
Strip& h a s  

Angtiilla raslraztj: 
Br~vonrriu grttnnus 
kfir.ropt-~ra,\ sp, 
Pornoxis nigromacul"arus 
Pcraburus carus 
Lepo~nis maclhro~.hirus 
Panrostrus discoboirts 
Gila ebegaas 
lczalurus nebuIosus 
Safmo truua 
fctiobus sp. 
Qprinus cav io  
Esox ntger 
Icfdurus punLTaas 
Coregonus a ~ e d i i  
Prq'chocheilus Irrcius 
Galostomus c l n r ~  
Gamstomus latipinnis 
filndicris olivarls 
Dorosomu cepedianrrm 
,Voremiponus cgsoIeucas 
hpomis  cyanellus 
Gila qpha 
Microprerus sabmoides 
Gmtsrrsia aflnirzf. 
Esm lucius 
Salmo pu i rd~~r l  
,Yyraunshen taanus 
,%brsopis futrensis 
Gila robusla 
eSurosromu~ occ2ir'~nsdlks 
Micsropreras dolnmicuk 
Calosromtis l~rsignis 
%inichzh~s o s r a 1 ~ ~ ~  
,V<2roare sautilis 



Ei'dlpf'sm 
Utah fachub 
&!ti& sucker 
Wdleye 
%%ire cat5sf-a 
Rhite pcrzh 
FVlhire s u ~ k e r  
Yeliuw bass 
Yellow bulllizad 
Yeflow perch 

Lousefl y 
Mexican chicken hug 
Tick 

Cutton 
Cortrtnwood 
Desen willow 
Goodding willow 
Mesquire 
Saar cedar 




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

