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TI1 s p ~ r t  t 1 k  t h ~  ~el)h?r; riei~riPe* ti& .mdi?s i?) B1s~Syscem% s~ seven bald r"agir breeding :n 
4rizorl~, I I I C ~ ~ ~ J H I I ~  Uarmlett, f31~re PPZIZ, LdJij,rh, Lis t  Jwer&Be. H~-~rsesk~ tb  PIH;~B FPma~eo, dxh~! i.*l:t-t ~F~gsrrt  
BI 0-1 ) .  Seierai crlretrid ~m~ded  the agera:ich3 sc4z:tion cji dle teriit:?ri2& $i?rern~use .nai :he R ~ E S J  P ~ I  3 

c,on:prs.b.ms~v~ kinbersea~~ding rrl'68ne @ c i i ; i y j  of the Arl7rrna puyulation to 3r;: used ~r: asscssi:ig tRz nmpazts 
of existang and mkzre %ate: p r~ j e ; t~ .  a3n1iilg these %as a p:ar, ndu  a b m d o ~ x L  ti% b t ~ I i 3  Cjirf Dam on 
the t'erde Rit.cr doxnstreaz of Horseshoe Rzserv~ir, a prcbject wh i~ i i  migi.le h 3 x ~  affected three 1%) five 
pairs i-4 bald eagles. Proximirj to &IS p~~ljecx.  mJSei $0 ihtfic~s an.coli.nng dam mndifi~at$i?ns and v;ater 
diversions- therefor? gmded the cholx of terriicries to some extent. H d ~ e v e r ,  btt d s i r e  f ~ i r  a, ptsp-illant,r: 
VIP% uitinately ~ n i ' n u e a ~ d  The ilnd seie~tion ot the: ies'e~l t e r r ~ t c ~ r i ~ ~ ,  &US permitting a wmparisun of 
%Rc e ~ ~ ~ i o g i c r  of eagles in river habi?at S2EIEgs ranging Oorn reiatitel) undirmrb&i 10 campis~eir 
regulated hfore~ver ,  a PworabIe rdundanc? ~xihtr3if  HR chis ~ampiiflg scheme, ri: that generaiitatritns 
suggested IE one terr~tor) %ere rerralor;ed or contradicted by findings in the similar hahitas ser",~ng of 
molhzr. 

2 % ~  diktinctlon bctv,.=en habitats etczu;_lied b j  eag!as In Xrzona  has largel! tc! iiu wlch flow ~z@latiirnn and 
reservoir character is ti:^, Thus, the Banlett iSe:tiun 83.11 and U i ~ e  Point (Section B4.2) pairs expiox 
a totally cuntroiieci aquatic environment. the components bang d regulated river reach and a resentlir. 
fed by regu1at.d flows. During spring and surnm2r, the riven emerging frtlnl rile dams at Barciett and 
Biue Point are cooler &an u n r e p l a t d  reaches u t  similar %lo% because the dam releases origir~ate from 
the insuiatd depths of the reservoirs. We will show that rhzse temperaare diEererrces are imponant In 
infiuencing the species composition and availability of prey fish populations in &e rivers, and that rhe 
reservoirs tlaernzelves are irnporra~t foragi~~g areas. 

Twa other selected bald eagles territories. Ladders (Section 83.3) and East Verde (Section B4.4), are 
located on the free-Ro\~ing Verde river man! kilometers upstream of the reservoirs. We found that the 
similarity of habitat shared by these pairs is reflect& in their diets and in seasund palterns of movements 
within home ranges. These and other findings diEered from those obtain& at BarrieK and Blue Point, 
not only because of the difference of flow replation, bur because of the absence of reservoirs. the 
presence of substantid tributaries, the occurrence of high and rurbid spring flows in some years, and the 
eEecrs of sdiment transpon on stream habicar. 

Of curtrse, we caaanut suggest that the ecoloies of the Ladders and E a r  Verde eagles are similar to &use 
that rnight have inhabit& Arizona rihers in pristine times. For one ihing, prey fish species composition 
in these free-flowing reaches has been significantly alrzred. Mr~rzclver, t -ou  and turbidity regimss are 
doubtiessly far less stable and of greater amplitude than those in pre-Columbian ljrizona bzcausr ot the 
enormous in~pa:~  bit domestic g ra izg  on soils, a ia8.o; which ;eansinurs to reduce the formerly extensive 
riparian plant: cmii animal ~ormuni t ies  (see Secticlin DZ.fSI, 

*l%z third set of bald eagle territories we smdied with co;~lmnn habitat aKritPxtes '~1.85 H o ~ s e s h ~ ~ e  (Sectian 
B4,51 and Pins: Pinto (Sei~ir3n 131.6). ;e wlrs terr~pring to consider ehcse hreediag a r e a  as intermdnjidt*: 
habitat because, like Ladders 2nd East t, erde- ti-ley cantam frafee-flowing reaches, a d ,  like Baref?r: 2nd 
Blue P0i31, there are resewom presenr. While some sinila-lrieh did exist;, we also f w n d  c:aglc tnraginp 
eciiiopy ar Horseshat: anif Pin& 'Pintrr tn bc unlque amoalg the se; en rerrirurids smdied In Efnese areah 
ivi~ere free-5owlng rivers ?nee: the resenoirs, the eagles exp1oita.i ax: esmarine t?pe of rich~ess, 3 

tra~sinion df shallttm;;~, tenfperatrirc gsadnenrs. and edge-effects t iat  c~flr'rsed both ?a~ve PC&> and carrion 





Th? sexenah .ielecred t;rritiar). C!iff iSxPron! Dl.;\, n a s  iocdted (or: a reguiatcd river. & t " i ~ t e n  two bm,s 
t lnlike raguiated res:hzs at Bartiert and Blue Point, ;eke riber at Cliff 1s reisineel! wmar h@zdu>e t?$ 

the $+ate: r illume and nrni;.de of regalatim I$ 66u~se~hoe  Rese1-3.0iar gas: G ~ S I P P ~ B R  4ithi~sgh the pair dad 
niPl s u s c e c i h ~ l y  ne;: 13 LkBe yea1 w% stud:txj it. and so did nst d,:nnr,szri%ti.. ex;cnsl.ie foraging for 
data cw1d bt! cvllecxeti, ue did c~brain rasetui Inft~rxllarrian on hebitst drzd p r q  use. 

[.a?. sunmlarn,, the rationale behind ~ies i i  in-dcp& d ~ d i e b  of nesting bdld eagies was onniy &at ths j  
BIZ&& ?iif;)r 1oc;ll management decisivns hut %6re esseneid in the dek e:5~paneax nf aar- uxaderstmding of the 
ccoic~gy and status cf the entire population, Thus we sought lit fiad :omnoIa tzazurcs among the Arzurna 
breeding zreaq that would provide the ne&?d popui81io11 perspective, 

However, dtrrrng our investigations R e  found &at hiirtic, physiographi:, rmd hunardn-i ?iacttrrs aa$'eztis~g food 
and habitat availability for bald eagles were more diverse than expected, 612th wirhisa and bettxeen haid 
eagEe rerritctries. For exmpie,  in addition to th2 habitab described sbot.2 far h e  sever1 smdied 
territories. here  were ntizer habitat regimes t~ccupid  b? ncstlng bald eagles that sve did not stud> 
intensively. Several pairs nested tiln tributaries of varying size, including Tonii~ Creek and Cmynn Greek. 
Others, such as Almo and Pieasan:, nested on reservoirs lacking substantial perennial flows into &err,. 
Horse Mesa was s i h a t d  near a dam between two narrow reservoirs, with a very short, remiat&, 
hypolimnetic riverine section, from which water was dxernatelg pumped back into the upstrwnl reservctir. 
The pair ar Fort McDowell exploit& a replat& river section without access to a reservoir, These 
v~iaeions,  and h s e  we encountered in our intemive smdies of the seven territories, rendered a 
somewhat difise picture of the ecology of th is highiy adaptable predator. but one which nonetheless 
higirlig'nred many interesting md useful facts. 

The next section (332) contains an explanation of our general approach in smdying the seven pairs. More 
specific mehods are given in Section E8. For a generd description of habitats occupied by nesting bdd 
eagles in Arizona, we refer the reader to Section D2 tvhicil aiso discusses the history of human influence 
on the Arizona landscape. Section El further outlines the historical changes in Arkona habitat with 
emphasis on how bald eagle prey populations have been affected. Sectitlns D3, D4, and D5 review 
publish& and unpublishd reports on nesting in Arizona. and provide an account of the habitat sming, 
history, and demographics for all 28 breding areas &at are known to have been occupid. We urge the 
reader (sf the present mareria: to consult the appropriate sections of Parts G {Population Ecology) md D 
tRrewiing Ecology) to obtain a fuller understanding of the dynamics of the s tudid  territories and of the 
poptilation as a whole. 



H-LT- the ageatzlrs a i ~ d  e ) 4 _ ; 2 ~ ~ \  ct~ncer~lei: xi% tth? well-hein2 of Ar~dna'la native haid eaglec. the ultimate 
considsrat~trn is derniigraphi2s. If ?Ae popul;merr>n i i  pxng  tct srr%-b$i\*i .  init> the fatrare, the rate of 
re;nli.eanenr to the bre&.~ti!ng pi,prrlat!ain must equal sr c..t;e& &at iif miirrdany, In Pare C' of &is report* 
R e  give dra n\{ervieu, ~ b f  the demographics of l%e Arutlna brtid eagie popularaon by 5rst ~ s s e i s i ~ g  
o x u p m c j  and repritductrorr. and th?n describing the Kntfu;xl faaors whict azi reciuce the iwxaD 
numbers of eagles. U'hile rome of these rf:versr. mosalitj agznts are human-relatd and others dre 
phenological or biotic, the majority operate in a rel;kr.talvely simple way; b a t  is, mosr eagle deaths axe 
ciscumsrantial rather Lhn systematic in zausc, 

Converse!:, the myriad ta2tors tfmt increase bald eagi:: po$iihlatii~ns are roored in the rvca1ueion;ar~ 
adaptations of both eagles and their prep. Eagles n ~ u s t  extra:: energy lrom th; envirtinmermi, use i t  to 
amass bodily and experiential resources, arld tramfer this energy to their oEspring so as to maximize &e 
quantity of their evenpad descendanrs. An eagie must find and su;.cessfL~lly deferid a volume of habitat 
sut2ficient in it.: elernenb to provide &fie n e d d  energy. ft must cooperate wirh anoher similzly ?repared 
eagle to construct a huge nest, the most critical requisite of whkh is isolation from prdators,  
Meanwhile, it muse obtain lire bodies of mimafs, many or most of which derive from an altogetfier 
diserent: life zone (water). 

The requisites of a breecting area which enable a pair of bald eagfes to reproduce, and coincidentalfy, 
to counter demographic loss, fie largely in its potential for eficient energy extraction. This energy is 
sctmetimes a~aiiable as abundmt carrion, ar~d the eagies map obtain it in the simple way herbivores 
acquire food. But in most cases, prey is not directly available to nesting bald eagles, but ratf'ler mGst he 
acyuird at dift'ering times and under vxying citcumstmces, depending on prey life history szrategies, 
food disrribntion for pre? populations, and mbient enviromenta! palrerns md even&. There may be 
a score of prey species present in a territory, and the mailability to eagles ctf each species ma! he 
controild by a digerent set of evolutionary and environmental conditions. Some of these species and 
habitat conditions art: endemic, while others are entire13 new rit Arizona md to bald edgles. 

To understand bald eagie prdation oc fish, it i s  aecessarj to consider specizs composititln and the 
relative abundance and life-history ot eazh sgeciss, espezialiy spawning chronoIrsg!, migrations, monditg. 
agznrs. arrd teeding behavior. Eagle f~traging oppomniries in siverine conditions may depend on file t jpe  
rsf $lo%, u,hi:%er natxra; or resulting fruaa-i d m  reglalatiim, and ctrn diEereiaces in %ream hahitan, 
suhstsare, BIY bidit), rempera-tures, and sediment Ioadi, Reset~inir foragisg is affkeaf hi; wzialer e3evaties~ 
and straaification, the disra.iD%rrion of s h a i i o ~  water, and the type i4P infl;~i~i. 

Ia &ss pan ui the report, we cornsidea. ea;h of these tacrors specifici1~1:1y in h e  light a b f  the muvewaeatrts and 
scriviries uf h e  seyen s t ad id  pairs ~ l f  bdid eagles. The ratiornaiz ttellind dnirag &e\e smdxes iuriaag the 
aesriaag s ~ ~ s o ? :  i?s paref! one of efiicien~j When &ere arc nestlirigs to f e d ,  bd6d 2agles a-e  most a z t i ~ e ,  
and the:< demand mei:i.s nsaorp i;Pom the envisc~mnent ~ h m  at other times, Bur m r e  imponzantly, the 
westing sezion i i  zhe elme when the energy extrxred ky Paid eagiek from the e~rir,snment most directly 



relates t5,3 demographics. In our 5br iy  ar:-f &ke se\ien baid eagk ~eerrit~zries, i.xergF t?.xix~d;l~..rion equaies to 
',bk;~aging r:"nli~gy, and rhr latter constieiares our ~CBCBZUS throughout & O ~ C  se;tiuras i ~ i  this repon. 

Ta.: obtain the needed howltfiigc or: Ioragrng z,uBug_k* %e  determined the rdnges of efiz f~rdpirng at8ula 
and tire kinds $it prej taken. A't: estrapaared p r q  size $0 cdiculdte the i.ildue @f each spc:ies to the eedgles. 
Tv deterrrlrnr the zond~ri,~m of' prey iulnerahilirj, wc ~denritlzd and meaused the habatat present at the 
exact Io:at:ons uhesz we observed eagirta c:arzning prey, We xt?an totmd th&t theif locations, and indeed 
the foraging rangee of tiis birds themselves, varied froan month ttn anon& over the breding season, 'i%e 
~ariatiim in are& used ilfien iorrespo~~id& so ch,mgeh in the 5pcc:eh of fish  ken or lo Aanges in 
microhabitat at foraging sites, To cL;fi*ifS. how rhe Iocatiand changes refatcd ttrp appareat d i e e r z n c ~ ~  iin 

prej avaiiability we employ& tf?sherles techniques to study the dictributionaI, iite-historicai, and 
hehakiural aspects uf the 5shes &at related to their t?rlnerahiliry rt3 eagles. 

Eagle Molements. The foraging ranges of halil eagles iftiring the ~lesring sedxoc are oft8t.n so large, it 
is vinuaiij impossible to determine their size b j  visual observation a%or~e, However, because th.6 birds 
art: Iargeij oriented to water courses, the overall numbers of square kilometers used by a. pair for 
toraging is far smdler ",an tha rmge of a gi-)Iden eagle, for example, whose food is more dispersed in 
the landscape. A bald eagle ranging 10 km from its nest might emzt 98 percent of its f~~rag ing  within 
less than 20 square kns. while the roraging locations of a golden eagle. t ra~eling dlr same dist=ce, 
might encompss sorrle 60 square krns. 

However. with visual me&ods done, even a foraging range of 20 square krns would require very many 
obsemers stationed along the river to produce a proportion$ eestirnare of habitats used by the eagles, one 
that would not be biased by observer location. Jt was for h i s  reason that previous studies of bald eagle 
rnovernents in Arizona tend& rro undzrestimate the distances t ravel4  and to overlook some of tfie 
important foraging areas. 

The way around h e  prohlenl of keeping track of eagle movemen$ is to use radio teler~etrt [see Sectinn 
E8 for techniques), Udike visual sun7eys, where knowiedge of the xhereahous of fne eagie is entirely 
depetldant on observer location (and denness), a few strategically-placd biologis& with telemetry 
receivers, direcrional antenna* and two-way com~unication radios can almost always approximate the 
location of a radii?-taggd eagle, e\7en whea it is impossible to find it visually, The great advrzntagf: nf 
this is thar the eagie's position in the lmdscape can be krtown Qver iong, uninterruprd periods of h e  daj  
and for days t m  end, 7-hus, a sound estimate can be made of tibe reirarive coratributictn of each part of the 
home rang5 in sustainiag t%ie eagles. 

As an man: other species st raptors, the male bald eagle is usbadly thi: rnaira provider for the tarnil? urnti! 
rsse young fare at ie&t half grimn and s@ lais aztivities are the rmwst expressive of &e pair's specifk 
rquire:nznr,s s f  habitat anS prey. Therefore, because vf the diffjculr> m d  time Bnvoivcd in capturing 
3dt6Bt bald eagles for radio-ragging, we always at:empr;ed to cat& the ma'i,? rather t h a ~  the ternale. 

Vreviorrs sadizs of home rmge in Arkoaa used observations ot eagles fiying in and out of dsfinzd 
quadrats to estimate pareems of hahitat inse withir,  brediSirlg areas. The resuBrrng home range maps %ere 
express4 as a series of  "hot squares" or as home range pol~gans ,  The problem with &is approach 1s 

&at flying and sc$arrmg eagles x e  oftesr s x t t  hainiing, hut raehes using &ernlais and terrain feaares to 



obtain i i f i  $63 they can to travel to distant foragirag li?:eati;~ns or to paertri their terriwries, In i ~ u ~  
e~j4erience~ t h ~  dSistrib~fio7) uf' perching e:;ti.nts i s  a bemr B S I ~ ~ S U T ~  ('it ;hn eagle's range md sf preferred 
foraging li;ca"iii,ns t~ith-ain it. Bcca~se  a perched eagle is o%en hinting, &c perch loiatii'in itseif i s  
sugges'iive ti%& a potential 63ragirag sire 1.; nearby. 

The fdPllis.xmp taeto:~ splg?p"i~x <fur axcsump;iora &;it capies pr;hlng oursid:: h e  nest x e d  are p ~ a ~ b + i b f ~  
engag4 in f~raging.  First, we argue %hat &ere i s  a porenrrai ~ i ~ t  sf perzhing ~3utszdc d'an: tresi area--$of- 
example, tfie danger. of nest predation tjr the arrival of ,:. heraiaorlal usrnz-pzr. Suck risk would ncx a$ 
strongly involve a sozmg eagk, 6811~5 ihc : I Z S ~  s ea .  ma) remain visibie Jureng su:h acriuif%. Ma%t? 
c~mpelling, hctwt:er, is the fact &at the vast msj(d~itj OE faraging evenls we observed Rere preceded b:, 
qaerching e-i.en"rs, In 532 (80% ,;.n of 6455 fitraglng events tor which such dat;i u s s  ~eciprifd, the eagle 
perched wt\;i&in sight of the foraging Itscation jusf berore ffie event. In 465 casei; b78%)9 the eagle 
appear& to have seen the prey before Ieaving the perch, In genard. where ciglets perch& repeatrjtaiy, 
h e )  also tend& tii forage, though not ncesszi ly  in connection wi-& ev2ry perching event. 

Our approach, therefisre, was to a s t t m ~  that if an eagle perch& zat a partazular lacatitioaa it had selected 
that litcatlon on the basis of Its qudiry E, f~rti,ving hablrat. Each time an eagie trat7el& to a iocarion anif 
perch& or foraged, the ioation received a score r:f one poiilt. If the eagle iefi the lucariorl m d  traveled 
XOO m or so dong kt: river, but &en resurnd 10 the origin28 iocation, the latter receivaf mc>rher point 
to its accruing "visitatinn score," Thus, loz;rtions that were repeatedly revisired Took on significance in 
our habitat appraisd, 

We recorded eagle Locations along tfie river, using topographicai maps on which the river centerlines (and 
those of major tributaries) were indexed per kilometer (and one-ten& km), proceding upstream from the 
mouth (see River Map Atlas, Section E12). The resulting river khivmeter segments ase referred to as 
"Mm" &roughout this report (airline kilometers are "'lunWi. Similarly, we index& the reservoir 
shorelines (ar s t a n d ~ d  water surt'ace elevations] with one kilomP,ter graduations, going counter-clockwise 
around the reservoir from the darn, We referred to these shoreline kilometers as "SKm," 

The data we obtain& on eagle Iocarion varied in precision, depending on the circumstances. NaQraii). 
it was tfmost useful ti) see the eagle, in which case we coded its Iocation to the nearest 0.1 l;m. fa 
sirnations where we crsuid identify the eagle's location only on the basis of telemetry, we were often able 
to atscribe its Iocarian uni? to a full Km, or, in the least precise case, tn a "zone," encompz%tssing severat 
E;rrrs, chosela on 9he b a i s  of its inclusion rvi~5in recdignkable Imdmaks. 

One difi iul t j  with this technique &as &at fkne t er j  large number crf nest visitatiotls t e n d d  trs stvershadow 
point scores oi other I:~caticsns. Because the nest vicinity was sften an impoaaanr foraging area, it wesuld 
ha?**e been inappropriate to exclude it from our arsdysii,. To solve tke problem we consult& tour foraging 
data k~ estimate what percersrage I B ~  aBB recorded forrages b! the eagi-? were nnadt. jn &ire nest viiinne), &m 
weighid the array of a isirr;tii.in scores correspondingl>. 

"%Ye approach h e  prstblern of determining the dica of tlae eagles in severid ways. Since 
bodiiy materiaIs frt3111 prey ;k?ilr,;rds t~pi3i~aIij acisrrraulate ira and xounJ an aztive aest, these ;as, be 
zoliected and campard -ciith a reference ca~ilection. Kut a i n y  is species iJt;ntificarii)n gossihie in afmust 
all cases, but the sizes md &&tights c j f  pse) c3n be calcuiatd from the sizes of specific body p u t s ,  Mafn) 
of  these are artudill> cornpanen& f r a m  the: same animals 'nut b) matching up pam nf simi%x size, 
dup8acatrs can be ~ i m d l i ,  eiiminatd f r m ~  the ddt3 set, The restlit can D C B ~  oHaIgr be used BO estimate the 



number and size of .;a& pr? itern brought ro the nest, bur by iti~mfnining llac c.a]cu;atd .*/.eights of 
indiviibuds (iaiomass), an sppsiixirnration can be mad: on' l h e  rt.iaeive :~~llg.ib~;itio~> Q$' C ~ C ~ I  5pe;ies in 
ss~staining the eayies. 

There a x  axrain b iaes  a s o ~ i a t d  p r e j  remaials anal~scs that blur she picnise c,C eagle pren 
se lecs i~i~.  Sr,me pre) animals have bones and olller b ~ d y  pan4 that persist in k c  Rest longer than the 
parts of speiles with more delicate bane smamcsurzs. Some preq items dre zompieteiv cnnsul~l& ir: the 
aesn, leaving no record of hei r  o::urrense, while others rerar3 eo be Je'snvered headless hg xhr eagle%, thus 
ciepri~ing th& r^xsearchl-.r 0% the ~ O S T  ~ s r t f d  ~ ~ l f ~ r ~ n ~ i t i ~ i i  Periidps the mosf disagre~lakle feanrre s f  
dqpending ent i rz i~  on prej rernanns data is the impossibiiitj 0% learning mything absue %hen and %here 
r-hc. prej taken, a i d  Lhc cnscbimsrmdes ~i r& acy:ins~ricln bg the eagle. 

For such rsasons. we set up observatirm posts near a d  abrtve the sTiidied nests mci watch& pre) bei~lg 
cielivered by the adu!ts, Obsewers %ere instrrrcted nni7ir to guess the identiri~s of prey items, but simpiy 
to describe and draw what they sa\+. 5 0  that a I;;no.;kledgeabLc person ~reuiing the data couitl deduce each 
prey item% identit) and size on the hasrs nf the ddescribd and depicted characters. This zechnique is 
virkrdly the same as &at used by the ciasslcd mmicroscopists, 

The prey delivery obserters remained in radio contact w i t h  ~e severai trackers disgersd within the 
eagles" home range, and all kept records of the timing of events, Because h e  telemeter& eagle's iocation 
uas known in the mir~utes prior to deliver>, the itication of the foraging event wa also known, even if 
the actual aEack was not seen. In this viay, we accurnulatd information on the geography of foraging. 
The technique allowed us to match up pmicuiar prey species uirh specific locations and habitats. As 
diEerent species of prej became available over the season, foraging distribution patrerny changd. 

Ano&er benefit of the nest deiivery obsen~ations was &at it was often possible to determine whet;fier prey 
had heea taken dive ctr as carrion. Prey recently taken dive appelzrd G O I O ~ ~ I ,  limp, and sometimes 
even ehihited muscle movement, while carrion items were stiff and dully coloredif. A diflfrculty arose, 
however, in that some fish judged to have been alive when taken were ac&aliy dying at the water's 
surface, often zs a resuit of spawning stress. 

We were later able to contras"le prey delivery data with the prey remains analyses (Section 135) rtr four 
nests where both kinds of data were available, ?'his conrparison allowed us ro evaluate and weigh rhe 
conziusions of a iarger series of prey remains araaiyses conducted hroughout the Arizona nesting 
population, an analysis which revealed the probahlc iiirecrii~n iii bias in entinlaling the dietary 
contrihutinns of various pret tima. 

Foraging Habitat Selezrion. The god of %e trackers was to crlnstrta,:i~ BIclao~ where tSie eagle w a  3rd 

fo witness as man? braging events as possible This knouiedge enabled us to determine what specifk 
habitat features were resprinsible fur rendering the prep vulnzrabie. AS soon as possible after obscl-ving 
a foraging eierlt. but wilht~ut d i sxb ing  the eagle, .t4e vient tu zhc I U C ~ ~ ~ O B P  and r e ~ ~ ~ r d e d  macrohahk:ar 
cimaracteristi:~, specificaily rivsr habitat (i,e., mn, rlflae, peal, i.;r pozket water\, t jpe  of perch, diq"cce 
from perch so strike point, disranx frijm strike point no shr~re. and shoreline charactesis~ics. We also 
record& Trae method of aaack, the size a d  type of the prey, whe&er BI appwed  ti? have been taken dive 
or as ccarrion, ;inif what rhe eagle did with it. iVe mcaured mMic~tj&abifaf features at the exact strike 
point, in~luding vYater deph,  %%er tsmperature, ciartrirp. %ream t'&,city, surhce coarditiol-n, streax 
substrate, md siibmergd yegetation If the exact s r ik ;  pdint \va> DG', obszrb'ed* we were still dh8c "co 



estimate conditions such 3s depth and sur61;e F-iri-ruiern:e. i f  tfxesc were hon;ogenzous over wide ;xe.as, 
We looked %asr eviderace ti) identify the prey species cailgh!, but often obainr9 tBrii ia~hrrnlariow h~tea- B T ~ B I ~ S  
.;he naest obszrves. 

Pses Smdies Be;ause sf rile gseporzderanca a-if fish sia the dier ot most &airs iae least 75% oa &e state- 
wsde estimtate ol- biomass), bald eagls fbraging ecislop: rn Ari~osra n:, Iargel> :i function of the; e:o%ogs 
of fish. $0 lzarn the many iferaiis zaeaessarr, w such m randersrand~cg, w;e Erst focused em the 
envirumentai i;,haracteristics in the sa-laiiiied territories @n& might hrnil;,znze fish popmlaiiosas, suck as river 
flows and ~esenrtii- elevaliiirms, Next wert questions aD9>ue the kmdi  i3f prey fish occisrrirag in h e  eagle*" 
terrie,~ries (see Sectier, E28 Begiming with th? literarvre i5e;tion E? I ,  a.e used a varietj of field 
metjisods, including netxirag, seining, asad visilaP surve>s. 'The Laraer were e ~ p ~ i ; l j r i y  ad~;f l~fag~>: le~5,  H$\R 
~ P i i j  in permining us to ciaver wid: areas% bur nn prsiv~dnng direct kndw;ldge of fish behakior and 
occrirxence in shallows where hijj were txirrerabie to eagles. 

'$Ye boon found &at factorb iausirlg fish to enter shdillow water (ttr to hts~ornatr avaiiabfe as carrii?n) were 
ctfter.~ reiatd 90 life histor) everlts such as spawning. We :snsult& the litera&rr on the fife-histosics of 
each tjsh qecies (see Section E3), and ubraind fieid data on spawming ;)cles imd fdctcsrs which influence 
them. Stream habitat, inziuding riffles, runs, poois. and pocket waccr, atso Infll~enced prey distribution 
sad wlnerahility trp eagles. We measurd the disrributlon of these habitats in selected territories for a 
cornpasison uith the distributions of ekgles. 

Data Presentation. In preparing this report, we assembld data from diverse sources wirhin the total field 
effort, including relemetric md  visual ubsemations of eagies, prej identification, flow and habits  
measurements, and surveys of the ecology md natural history of fish populations. We were itble to 
compare md contrast findings between territories be~ause conditions varied markdly between them. For 
the same reason, we found it dificult and umecessxy to standasdizr the conrents of each chapter merely 
for the sake of c~)nsistenc>. Instead, in trying to obtain m overall pizrure of foraging ecology. we present 
a variety of data, much of which was cellectd with no assurmcr: that they would bear on our evenmd 
conciusions. In presenting our findings in detail. we hope to provide a foundation to aid in clxiQing 
yet tunresolv& questions, At this point, we regard &is document as a momentary view of a fairly 
cc-jrnpiex systcm, 



Ald seven pcalrs ,af bald easles we si~%di& ira:ensive.13 with teaernetr! Jurialg 1987-1989 lived ion @if Sd:: 
and "t'erdr rivers in i 'e~l~ral 4ri~o1na csec Figure A2.4-1 i .  7'0 3 large extenr, rhe ecologies iif these pax5 
aiepelldai on their nest placement sn &in ske ge~graph:, of tfis drainages md on &c natur2J and xnm-xmade 
f e n ~ ~ r e s  occurring along them, To orient thi: reader ts this :iis&rge: sezing, %e %%ilB n t 9 ~  briefl? describe 
83.lesc drainages. lz-. ciisirlg so, a e  refer often m our River 91~p ;4tLas, %high proi ides a simple x a j  en 
locate gglgraph~cd and mp~graphicd featurzs r c k r r d  to htasougi~,iu"ithj> reporn % e urge the searler to 
consuit t h ~ s  atlas In order $0 Mia; understand the localrorrzil aspects within md hemeen zdgle tsrrlbt,r:es 
Szctions B4 md D4 provide habitat characterizations of the hrime ranges of each pair. Section D2 grves 
a statewide vie% of bald eagle habitat in Arlzcina, a chronicle of man's inlluenze on these habitats, and 
a history and de~cription of water projezts, Section El discusses the hlsrories of prej fish populatiolzs 
and their hahitas in Arizona. 

Verde River D~ainage 

7 % ~  Verdc River drains no&-central Arizona, flowing from xhe Flagstaff and Will ims arm sou& to 
Phoenix, Substantid tributaries include the East Verde River, West Clear Creek, Oak Greek, and 
Sycmore Creek. Horseshoe &id Bartlett reservoirs Asu occur on the drainage. From the bridge 
crossing at Highway 89, the river courses over 300 river kilometers (Km) to rts confluence u i& the Salt 
River, east of Phoenix. 

After flowing &rough several narrow cmyom from IOn 293 to around Km 234 at Glrsrkdaie, it opens 
into the Verde Valley which contains the comuniries of Glarkdale, Centenif Ie, Cotronwocsd, Bridgeport, 
Middle Verde, md  Carnp Verde. Mean montfilj flows of the Verde River at the Camp Yerde USGS 
gaging station fb 185) during 1937-1389 rang& from 23 to 1,144 cfs. Below Carnp Verde, West GLear 
Creek enters the Verde River at Ejn 175. The Verde enters a nz row canyon a short distmie 
downstrem, and it is here &at tfie Ladders baid eagle hreding area (Section B4.3) is locard? the 
n o ~ e r m o s t  of the territories we shrdied. 

For the next 150 h s ,  there is only one smalil kumar~ seniement: at Childs Powerglant at Km 142, Sot  
fzr downstrem is rhe kat  tk rde  baid eagk brsding area (Seaion B4.4), near where Fossil Creek iE;m 
136') and &tle East Verde River (Knn f 38) enter the mainstern, This part of Ihe drainzge is designated 
wilderness and is administer& by the X1.S. Fcirest Senice. The Eaqz Verde Rives fca. 15-20Ef cfs9 mean 
fnonrhiya drains 320 mi%f the MogoIloxa Rim region mu" is currently supplement4 w ~ t h  water imports 
from E a t  Clear Creek. 

Below i ts coniluenc:: wit13 Erst "tl'erdt: River, the Verde River ilitws some 50 f0̂ 11s to Horseshoe 
Resescoir, passing the "Hrable Mountain haid eagle t-i.,rrici?rq (not ?t~~l;iied;$ si&ialed about half wa) to 
nesewoir. Sfem monthly Blows during the years ot our study at rhe YSGS gagixag ssalion ar Km 90 
irom 114 to 2.17" i.h. 

The Yerde River enters Hr~rsechoe Rehrsa%.~,lr ae about Xna 85. Depending un rainfall mi' di4m npcratinn, 
H~~sseshoe Reservoir varie,c, h r m  being full lo being enllrrei] riverin.;: in C ~ ~ B T ~ Z H Z T .  The Hilrseshoe bald 
eagle asreding area iSectrnra B4.5; is located in the inflow, area  he sescr%roia 



H~rsebh~3e D a x  iKm "3 i :eg%iaf?? ~ $ 1  Lei$; R,setr aa IT ;on:lnue< >:ru~h.9*312 11813 R a d e z  Reserv~iil 
rnbiwt Karl 9 Ser.it2-n Hcrseskiie Dai:a awci Barhiere %deser?;.oir i s  thd L'XXB balii eagle Isritzciirag area 
i'f ezeEi3ra ES "i B~fl lo t t  Reaen i~x  rs ~ t s i . 2  ; l ~ i :  t3 b. mbu:i 123sa HQTS<\~~L>C R~"SSF;IITF, but during &e 1983 
drr~ught its surfdce area H ~ S  ~nuch red~;e.d~ 0:: L"ie rcgulazed rit.e; dnitrsstreanla cafBart%e&-h Dma is tine 
BartB.,~; b;sld cagit: breading area iSectliaaa B4 H 2 .  From there, ehe ~-i \cr  ,-ontiwues some 35 Lixs tv the 
Salt R r ~ e r  conf1uen;e. passing two mord bald eagle brediilny ~errkiaric~ iFe, %lcDc~well and Orsnei, 
neithi;r of w h c h  v~ z studied ~ntensit eig- 

??~e S&r River alnglnalei In ~e Whnee hlountdrns f r r  eaie centrd #$%ru,,na and Wiwi .crest through Phi,e.nax 
e0 ils conf1ue~;ce wizh Gda Rnier S'Bn6 S,iit R i ~ e r  H63e:i begins a"rPlle purse at v*bi;h Bke Whier Kivrr: 
join5 the L31dzk River at Kn: D7, The mai-n trihutarieh ~nclude C ~ ~ F L ~ C ) ,  Cihec~e,  Canyoxi. Ash, Chcnry, 
Pin&- and T o n 1 ~  creeks Four relenorrs i t x u r  on h e  dralrmage' Rc3oseveit (the iargest), Apadhe, 
Canyon, a J  Saguarc~ 

Eron~ the confluence ;rf the Btack and White river&, the Salt flows ~ e s t w x d  almost 150 Km.; through a 
rugged im)ort, fcrrning the boundaries of &z Fcrrt Apacht: Indiarin Resenation tv the north and the Sm 
Calos Indian Kesexarjnn to the siiuth, Seven bald eagle breeding areas rtecur in this remote reach. 
Some &one Pine, Cedar Basin, Mule Wocf, Cibecuz, and Redm~and) occur on the mainstern, and Bwn 
(Canyon and Ash; are on tributaries. Sone of these territories bere smcfied intensively. 

Ar Km 112. where the river opws up inro the Tonto Basin, Pinal Creek enters from the sc.iut2-1. Kearby 
is the Pinai balJ eagle breuling area (Section B4.6j. Mearl rxonlhly flows In the Salt River at this 
location ranged from 113 to 2,685 cfs during 1987-1989. h few kilornzrers downstream near the Salt's 
inflow into Roosevelt Reservoir is the territory of the Pinto adult female bald eagle who, during our 
study, sfirird the aaentions of the Pind adult rzale. We &erefore inciudd the Pinto femde ir, our stud? 
of rhe Pind pair. 

Kovseveif Rcsenroir, crated by ntfr,ldore RooseveIt D m  ar 79, backs up the Salt River to the east 
(Salt Armj(~7here the Pinal:Piaafo brzeding a r e a  are iozal&) and Tonlo Creek to the n o d  (Tanto Arm). 
Upstream on Tonto Creek are two bald eagle breeding areas, Sheep and "76," neither of %ere 
selected for study. 

Below Kcrosevelt Dam, the r e ~ i a t e d  Salr River flows through a nai-ow canyon m d  soor1 enters Apache 
Reservoir. created by H o r s ~  Mesa Darn which is at fijll 52. The Horse ?vfesa haid eagle tenitor? (not 
sru~i id ,  is in the vicinity of [he d m .  BeIou Horse Alcsa Dam, the Sair River flows Qlrough a narrov+ 
canqnm m d  enters Cmyon Reservc~ir. created 1>> Mormon Flat Darn which is at KIE 36, Below a short 
riveri~lrs' section rs Saguaro Rese i~ t~ i r ,  created 'b? Sfewa-ia: RIounraisg Dam ar Km 21, near whiA i$ f_;?z 
Blue Point bald eagle breeding area 8% nearby iSeition B4.2). 

T3e r e ~ ~ ~ l s t d  Sd t  River b e l w  Ssewm hiousazain Dam contbins hiyfiig variable flows, ranging &urn 
0-2-194 z fs  (mem mon:hiy) duriing 1981-1989. Di>wnstre~m"a. &e river passes Bazl%bag Cliffs awd flows 
&rough open cotnntr) untd it lolnf &he hFer+fe R B B ' ~ ~ :  at Km 5.5 "l2rera &e Salt Rnver conrinraes ~ B B  Gr;mnrr 
Reef Dam, where it Ir diverted irato cdnaic 



TIE fd'icswing sections idisscribe specific smnmdies of bdd  eagle fo:agia-ag ea logy ,  hafmirat use, dist-ensbance, 
and relatianships ti? water prdjects a"iecil of seven aaes~ing areas: B2i%etq H u e  Poiat, Ladders, East 
Verde, Horseslloe, Pinal:'Pintm md $:li.ai'. 

In incerpr2tia;g our con;iusiows, we rcrnind b e  reaJer &at our data reflect $he ~~onditions prrvailisbg during 
h e  )ears of field study, 1987, 1988, md 1489, Table t34.0-4 shows ihac April and hlay flows la] 

unregulatzd sections of the k2er3s Rner  were n1~2h lower irr 1989 illan inn an) other year listed, 
Sinniiariy, spring flitv;s in d ~ e  Salt Rives upsueam of Rnoscveh Re.;rr.-vnir dedined frcrrn 1987';", when rate:, 
approximar& the 15-tear mem, t c ~  1889 %hen the luuest \.~tlu:> for April md May were recorded for 
the 20-ysar perind, Kainialf !reccsrd& at -idhs?enbx) was iiswer hhar; average in 1988 and 1981). 

Some of fhe: rnaximm temperatures tor ?ifarch. Xpri!, and >lay measred at Phoenix during 1988 and 
1989 were higher tiran a n y  for rfie twenr>->ear perkid ('l'hbie B4.0-21, Nut shown In Ifie table wcre 
particularly high afternoon eemperatilres during mid-Ma) '1388 uhizh enilurd for neariy a week tutd may 
have aczounted for several nest faiiures (see Section G3.51. These temperatures were the highest on 
record for that rime $i t  the julian cycle, as were some of h e  1989 April temperatures. 

Vv'heber or not the dilferiq flows, mount  of rzinfail, or t h ~ ?  range of temperatures occurring (luring 
our s u d y  affected the behavior of eagles, their .foraging opportunities, a d  herefort: our results. is 
unknown. Our opinion is that there was little effect an our corlclusions because a highly variable array 
of such conditions over the years has been the rule in Arizona. F u d e r  data on the monthly flows mind 
reservt~ir elevations specific to each of the studid bald eagle hredirig areas are given rt?st.ard the 
beginning of each section. 

If'fae Bmler"i breding area is locard 54 km nor&ea?t of Phoenix, on the repla t& Verde River 
downstrem of Bartletr Reservoir (Figure B4.1-1). BartteE is wi&in &e tower  Sunoran Life Zone (6. 
H. Mer r im 1890, 1898; in Lowe 3964), and surrounding habitat is of the Sonoraxl Desenscmb Biorne, 
which contains species ofthe Pafoverde-Cacti-Mix& Scrub Series Brown and Lowe 1980, Brown 1982). 
The riparian habitat includes Frernont eo-rronwood, Goodding willou, mesquite spp,, tamarisk, and some 
emergznt vegeraticn along scatter4 cutbanks and cliffs. A single line of cotronwoods grows in the 
mesquite bosque irnmdiatety below Rartlett Dam, afa~ough trees are scarce from the nest vicinitv to 
ft;ee?rfie Rock. Ttlc rapper portion of B a ~ i e z  Reservoir contains some promantory clies; however, m r a  
of the reservoir is devoid of bald eagle perching habitat. with srcep desert slopes en the ca r  and more 
open c.ount;r) ro tire west, The two eurrctlr nests are on a cliff on the right bank a~f &r' remiared river 
a f w  kilometers downstrcda-n? uf Bar~ieet Dam i T i p r c  B3, I-%'), 

Vt'2 wcrc Jlrected to stud! the Rasaietn: pais bscamsc d d ~ n  repair p r ~ j ~ i @  art: pendij-sg 81 the site caee 
heiou), and because the territor! sustains son1e 0% the greatest levels itf public use of ma bald eagle 
breding xed  in Arizona. a matter cctnfirmed by our research During the past five nesting seasuns, ae 
least three differt:nt: aduHt maies have anended h e  site (one probably r%o of %esc birds Jidi: 
morwver, rwo bri>i?lgd_h hiled during incubatir3al. most like25 as ; retault of public disturbance. 





Tahlz H4.O-2. Temperartires ("Q re:ordd 2% P h o e ~ i x  Sky 8a:Sor Air-port during 1970--15?90 (data 
horn 17.5, Depa~mene of Commcrie, Enviroramznta: Dan  S ~s~ . i ce s  i " s l $ m i ~ i 5 ~ ~ 3 i j o ~  
and Xrizcerna Office of ~13e Srase CIirnatologis~, Tempe). 

Fsnm a gticrlogiial standpoint, the Bartiekt breeding area is nnscresring because, iike Blue Point, the aquatic 
envirvment is enrirlfy contmlld by humans. The f~sraghng range irrclrndes a reservoir and a r e ~ l z x d  
river secticln xhilsh de r i~es  its water from deep within the impc7undmer1t. Florv md temperature -'yzle\ 
are daermined almosr enlirciy by d m  operations, Fish fa'nuaaa in aIae territc~ry irlclude 1"Bc~t.h exotic afid 
native specie%. 

During &e ccrursc of &is i~mvestiga;iun, h r e  were difierencex in rescrinir clevarion, trow pagerpas, zwd 
Kater temperaarcs belvreerz ohe 1988 md 1989 study years, River flows and reservoir levels were 
ge~erd ly  higher in thi: 1988 nesting seas:in than in 1989. Wa:er temperarures were higher in 1989 &an 
an 1988, In both y?.ctxs, air temperamres were above normal It is psssible that the conditiosns prevailing 





Plate X 1 .  Raztlett nest cliff along the reelated Verde River, April 1890 (photo by I ) .  Driscolij. 

during E ~ C  seiady caused the eagle's foraging pacterrzs la differ from years t~ ith oxher flow and tempex a b r e  
regimes. Howiever, these yearly diffsrences ir-r flows and reser.;vlr elevations, and the higher-&;a- 
2~erdgt. air temperamrzs irr both ycan, did nnt prevent the Ba~x%eM pair fr'mn-i sucoessttin'ni) fledging 'roung 
in bis~h years of m d y .  

The Bast1c.E breeding area was Biz sr h e w n  to be nccupieJ an d.se 1940s fFhiilips ei lal. 11$64), btrt &cn e 
are no producrivit.i data tor this period. 'f'uo cliff nest!: currentBy exist at the A e ,  both I r j ca td  on &e 
regulated river reach beios BmraieE ddam '1u.c yLtung hatched HI l9M, but both d i d  after rhz shnoting 



of DIX adillt and pijiisihie ;iIPandllnll~en6 by  he 0$11~r, One 2agl.r;-r ?:edged i r ~  i '66, 2nd eggs byes2 laid iri 
1367, h i e  rhe nest \vas niir checked ~Ibr young (Rubink a l ~ d  1"udborn)- i?-6';, S i n x  1970. aiiulrs ;if the 
E3art'iee.i brssding area kiave laid at least 44 eggs, failing sGven ?C:~BI: ~PTCJ fldijei~ig 20 ym:.us% i j , ~  t8-i~ nrilr3.r' 

64 vesrs, See Sc;aiur: D4.3.3 fbr .%ails on anr~ual praiduc~i~ity al:d m:~~-e,liliey ar Bilsrlm. 

lPi,an 6 .ih.ar,er prejc~r impacts in the vizi~ll ty of :ht Htiar~let: ttreeJirig tcrca wrxrld iiia\-r? Bricl~zded b ~ ~ i i d i ~ g  
13f Cliff Dan: upszrear-er 0;' Rartlett Keser~vir .  b,ut C11ff 1:hn yla:?:: have been deit"tcd friim Plzm fja 

S2n.x Cllfi Dan1 ~ i l i  b a i ~  t v  huil;, 11+~3r1~";4k0~ an9 Bnreiztt dams hay.= it) ht' I ~ ' ~ " B O V ; P % ? ~  ' J U I ~ ~ ~ I .  *'S:~fet> 
& j C  Darn>" ,o::%~iierations The dam, c~rrent i j  a concrete-ar~h cLruCk1;rr with :i sirrgle spiliatay, will be 
irk-8odi5cd with ax additional spills$ a> i Aitematiif~ A 1 ,  or n'ith, eivtanupping prcltrition i AItzrnsdti$ e Bl{BT.S. 
Bureau rtf Rezlamatic~n 1990). Enviaonmental ~ffccts of these: msaodili:atio;ls have prer~n~ls ly  been 
adctressecl rfrn the Biological Opiniun prepared bq the t ' .S  Fish and WiiJlift: Ser.iice (U.S. Fish 2nd 
LViid'i if~ Sertice 1989bj, and the Biologizal Aas~ssrraenr prepared i?! the Bureau of Reilaan;ssi~,n (h_',S, 
Bureau $2 R2;-iamatic>n 1981);). Porsihle irnpacts lo eagies from thebe repair4 mdg include ~ ~ n s t r ~ i t b ~ ~ ,  
drst-cirban~z, loss of riparian habitat, aciv~rse changes in flosts. andtor water temperatures bc3i~v the dam. 
XH Sectii~r: B4.1.6 we discuss measures to miniznizi: or prevent thzsc impacts, 

In 1939, the Bureau of Reclamation compietd Bxtlztt Darn, which is about 15 airline miles downriver 
from Horseshoe Reservoir. Bartien Reservoir is managed primarily for irrigation storage. Surface 
acreage of the reservoir averages 2.770 acres wit11 a hydra~~lic height of 188 ft; maxilnum capacity is 
178,390 licre-ft of water. The muitiple-arch darn is concrete-linal, and its spillwaq has a flow capacity 
of 175,W ifs. Water levels typically fluctuate betwezn 30 and 70 senical ft annually; maximum water 
I e ~ e i  is 1798 ft msl, The drainage area of Bartiett R;ser\;oir covers 6.160 square miles. 

Xzm l987 and 1988, mean monthaq water elevation lei.els in xht: resenoir wer? similar (Figure 83."1-23. 

?dean waxer elevations from Januar) De~ember of 1987 ar:J 1988 were 1792 A and 1791 fi, 
respezrively. ginimum letel in 1987 was 1777 ft in December and ~naximum was 1798 ft in April and 
Ma). The range of daily elevations in 1988 was 377.5 ft in jariiary, to 1798 ff in April. Water 
cie~ations in both >ear\ remain& ifdirij stable from late uirrter 20 eari) k l l ,  nigh a slight pcak in spring, 
f n  the fail through wintzr of 195': and 1988, water e%evariuni srzadilq droppa4 iin the rcseri~rair to provide 
storagc ft3r anticipat2d rpring runoff. 

In 1989, the reservoir was managed c!diffzrcnel.l;, 2s waeer elevaeis:ns did noc increase during February and 
Marcfi as in mwc? previous yzars {Figure B1.l-2 i .  Rather, rnaximcrn water eievation occurred in 3amary 
1989 {:I757 ki'j and mean monthly Kate: zi/\~atii;a2 fron? HTc$ru:iry --->fay ?3a;a;tuat?d herween 1782 fi and 
774 ftll. Hal 1987 rind 1938, a.eset~ci;.oip. cie7:atiom ir-. fcbruary-%Say had becn 16-24 A higher, 

'I:pacalh. waxer 15 rele,4sd inti? the T ~ r d i  River from h e  baitom 13f the Bartier-r Recemoir via tivo steel 
pipe omlets h s ~ e  2 ;3pa;1t:p' tif 4.9bK) In ernergearq iir,u;a:ic-nx, s:a:fa as \alve repla:ernena- or 



Iloods. water is r ~ i e i i ~ e ~ l  over the spllltvay. In n;an) Fsars, the c~iflee v:nli,zc hat-? heen rouai:i&y shirtoff' 
%i:r el!? to twi t  wi;.;ik,s, so nhal uii Q-atzr is reic;aeted i r a i ~  eiiz rii.21.. "Kkeil this happerzs, largct areas u t  &t" " .  
Verdif River dry up, fx-cing aqrsat-iz spzcics i:lt-rj isola:zd poiils. 

In f 987 and 1988, clischarge into the Vzrde Ris-er was Fiirly xrnibilrm ; ~ ~ e r s i l ,  x;*.ili? scailae variarion ira peak 
t?cjrv i~Figurt. 134.1-3:. Average flow wiii 513 i f s  in  1487 s x ~ i  so;saetx:har: higher, as 553 i f i ,  in 1968, 
k4ear-i mijnthly Jischifrg2 r a t ~ s  ranged from St ctb Uantlaryj ti) 2310 cfs ii.2farch) in 1387: rir:d 93 cts 
\September\! ti? 5130 2% (April) in 1388, In ehe firs1 six nlonths nf lilX9, rxean monthly flow was oraiy 
359 cis, with ;a low of 3 :fs i 'Jii~6e)~ and hig2 of 1390 :G (Mar;h). 

Mean rnt,nthl! i?c>ivs BE Ih2 ik-er \\ere aibc? aimilai in I98' and 6988 rbui,si;rr N4 1 3). Cienerallj, $Iris\ 
~ncredsed iitl she earl! last uf the >ear and peaked in srrzimg. Hotvi.ver, ;lows I:; ;987 and 9988 difkred 
siightI) i ~ m  the tirnillg and rndgrlittndr o i  tile peak :Ice%. The main Kou p c ~ k ,  i a i  198"; o ~ c u r r d  in 3larch 
vrhsn a discharge rate of 2810 was re~cjrdei':. tn 1888, the pedk ilou illibarved in April (5230 
cfsi(Figurs E34 1-3). Flow r in 1989 differed greatit from prei iou\ ysars, in that. f 1) no high ROW u a  
recorded J ~ r i n g  the spring, and (21 the mzdn mnnthi! fiavrii tor Aprii, ?rid>. and June %ere signi6cannl> 
l oue r  [Figure B4.1-3'8 

Figure R4.1-2. 33~23 monthly r%=r;atnora and range ~ i '  idaiiy ~lr:r.arjcar.ss in Bartleiz Resi:n.oir, iY86-1999, 



Plate 332. Bartlett Darn and Reservois. Kote the tunnel (arrow) which replates flow into the lower Vzrde River, 
The tunnel near the base of the &m releases cool water into rhe river from the hypolimnion of the resemoir, 
February 1989 @hot0 by D. Driscolij, 

FIOH patterns can also be described in tcrms of mean daily flows. Mean daily flow plttterns for 1988 
generally flun%lat& from 164 cfs to 856 cD; ho~ever ,  a significant change in flow occurred in latz April, 

when flows increased to 5230 cfs. Similarly, in 1989, mean dailj f l o ~ s  paeterrls ranged from 254 cfs 
to 857 efs, for the period December 1988 to June 1989. ITnlike 1988, Bow signi;'rcantly decreased during 
the first. week in June 1989, whzn o d y  3 cfs was released, Jn srrb6equent weeks, flows rammed tho 
n o ~ ~ n a l  (mean 385 cfs). 

%*s telemeter4 the Bal-ti;& adrrit male PnPtlr34 on 28 %larch lQ88 ;and :on3u:red tracking operaticxis 
during tour pdricrds that ~ C Z T -  29 Ikl:i-i.~% 7 rhnyrii, I6-20 April. 26 April 5 &la:,. sad 12 -15 %lay. T%e 
adtilt female CFOB %as woe ;8elernzzzre<l. The nexl; e a r  il""38?i, b%e traAei3 A3104 rlanri~g 2S 
ic'ebnrrari-9 3fasch. 13-3 34arch, 28 h l a r ~ h - 6  April. t 1-20 April. 2% 24p-i.il-4 Ma!, and 9 18 34q* 
We a k a  ollrained Birnlt=d inforrnatia3n on fiis movemen& from lig %la! unril the te%enne~er.ed juvenile 
migrated on 14 July. An obsener, planed dhr~rat 120 m from the la@";$, rciorded prey deliveries in b r ~ h  
?cars, while telemetq trackers, citmrnunicating uis3-i hand-held radiax, starioned E%rcmseiv:% at b e r d t ~ g ~ ~ :  
points to seiord foraging event5 and  ifh her ac:ivitres. Jn April and Mat 1989, wmused a motor hfiae $23 

track Ah1O.i"~ moczments %pi.., the seservciir l a  general. ea9k l;~sit3~iarn 4a:a in 1988 acre  less prccrci. 
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Figure 334.1-3. h.Le,m monthly flows and range of dari) f l ~ w  m the Verde Rli'cr below Bartlett Dfim from 
November 1986-Jxne 1989. Flows measitred at LSGS Gaging Station located at nker kilometer 35.7. 

than in 1989, when mere rrackers wer? ztvaiiable. In 1388 we %$re able to assign eagle Locations to 
zones [see giorsar>j, uhile in 1989, ~ r :  U Z T ~  usuall? ahlc t~ n a m e  rhcrn to Km,- or one-tenth Kms. 

B.d,f,l Home Range 
Previous irno~lldg:: ofthe home range: ~f the Balzlera pair $%as f-ia.eJ tin visual ob.ier~~aiions {Hiitfebrandt 
and Oilmart 1978, f-iiidsbsande 1981, I-iay.;r.i?od and O h m m  1981.lla)wood and Ohmart 1982, Haywood 
a ~ i i  ijhrnafi 1'283, Gmbb er uk, 1383, Grubb 3964, Gruhb 198hai. ?'he "'besr estilr"tateV' "name range, 
bdbeti on uhsexzred flighrs of adults. b j  f eBI ;9X2! is ;lose to the r4ctua1 home ra~lgl: ~ i " :  1.~cor14d with 
telernerrj data ifusirlg 1988 1989 

84uring the 1388 and 1Q89 breeding sedsnns, us. k ~ 3 : 2 J  ,-%hIg84 pcr:hing from Km 25 9 t)n t%iz Vlsrdd 
Rii~ar to KIII 53 Lirl t3,ariieft Rehennix, d span of 2- lims {Figdue B4.l-4 i .  ;23"1101 3l-ik.n sc,ard GY?r land 
adjacent to zht. riier or ~esen,tjir, but wi:tiit; :I12 end-p1):nts c;f rhr iiilixe sang: as dets-minsd iyv. ~ e r c h i n g  
d m .  AXlli4 rarel) p e r ~ h e d  awa? f:om ehr: river e n v i ~ ~ n s ,  and thexe a> r:i; indii.ari:>n tbar he %>raged asyay 
Iram rihe riie:. ru axaq slgni42;arxt ?\t:nrt, 



Plate B3. Ti.19 Bartiett male (AM04), captured 28 kfarch 1988, was banded as a nestling In 1984 at the BIue P a n t  
brerd~ng area. Kote the brown =ye-stnpe and crown-nng typlisal of near-adult (4-year-old) bald eagles. AM04 
r;ars& two young In 1988 and three In 1989 (see Section D4.3 or dekiisj(pi~oto by D. Dnscoll), 

AM03 rang& v, idely during the early parl of the breeding season in 6989. He perched for one-half hour 
each at 50th extrezes of his home range during iare February ar~d March, His range narrowed at the end 
of March and beginning of April. when he perched and foraged c"Itlc2 t~ the nest area. The eagle ranged 
firrlher from the riest during the late hrscdkg szdson as bib use of Bartiett Keserv,~ir increased, 

Perci-ii~ag i i c a t i o n ~  for ,4>1..101 ixrre sc~nccrr:rm~d in 'r;;ur disrini: areas, hu; us:: of these arras changed 
-ihrougi~ou~ rhc. bsi_.?ding seasorm. The areas 3f US: ? ' i t~e. Yeedle Reek drza, nltai a ~ c a ,  Bal?ie:h Dam arza, 
and Km 41) Rarblen Rew-vc~Xr. f l?: .~ughou~ the season, mcst taC ."1f04's visits and time \%err spent 
near the ncsr in Kn: 34 anti firn 35 Hc fifjisr~ perched 13eSar ax i  lixagcd I:: tfie r ime  ax Xrn 53.5 ithe 
"'pc";i errline rif:lije" 3. 

Early ira tile, nnestirlg s:as\>;in, !"ti04 fseyuer:r.;td the N a 2 d i ~  Rock area bztwacn Km 29-31 on the Verde 
Ri-ves. r4%104 made seve~al  forages Trim a silnaii ciiff in a s~lper-rifnle at K m  330.3, IXB lace Febmary 2nd 
early kiarck: :tbour 25 prrcera'a of A>,f0&'5 t.isltaiii:ns and ririle w?r? spena- 34 [he lieedBe Rock area. L s r  
of elmis area dwindled during each siit<essit.e ~ ~ l i i j  period. a:ld cifxer the firstpaat of k f ~ ~ y ,  AM04 
longer visi~ecl Needle Piozk. 

As Ak1030;f's use of downstreaarl areas dirninis'i-tcd. he increased his s is i t s  and time spent on Barelztr 
R..- Gbiaai;.ir, a . ... IT] Februar! arid %Iarci~,  A3204 spene abnur 10 pzrzene of kis time on the sesari:oir, but this 
incrzasijd ti- 12 pzrzent bg h e 2  April arad zariy %$:i>-. F25& pra3minent S:ild 13gIt. pcr~k.8 sites .*%ere availakie 



~ ~ f i ~ 3 r l ] e t r  Reser~~voir., esi.epr -;i,r 2 cliff b ~ & ~ i ; b g  $123 ei%SIeCii ~h~:relii>.;: be:7Lqz~ii Krn 39 and 5 1 which 
. . proi;idxi 2 ai.>o,rd viett. of ~bie water lae;oiv, 

R4,H ,2 Foraging Sta~dia 
int.estigare4 hzld eagle hsdging at the Barrleei hrecdir?p area C o n  20 hiar;h-21 hfaj  1"388, md from 

28 Febmary-ig 1989 In these t%o years, u e  ohtdlned 332 ob~eri.;iti~lli reiating $0 paraging1 87 
1~ 1988 ani 245 in 1989, These inciudzd both direct crhsercatiank i ~ f  farage azempb and r1bsewatii3ns 
of pre! Je:i\rr& t~ &r nest. X e  made 996 ohservatiorr~ for the Bartiex mde, A33O.i. Of these 
~bservati i)n~,  $3: prey deiiieriea, 37 laa 6"38 and lW in 19813. Ti?tdI iabsenaritsns relating to 
f4>r;aging :or the Tears %?re 51 and 14:, respecrivclt. 7P,e 1iitz;L number of observations for the 
ternale, CF()I, was 133: there Rere 32 in 1988 and 189 in 1389, laA 1986. 30 of ri.ier;l obs~rvatlons %ere 
of p r q  .4'dsliv2r2es3 a ~ ~ d  In 1989- 67 were cf prcj bzlix e:ies, 

84.1,2,1 Pre) Selection, During the periods ot intensive study ar. Barrlstt in 1988, we focit!nJ both male 
{AhlW; a d  fen;ajz ICF03) bald eagfes preying pr imaiIy on fisir (Tables R4, i -I and B4.1-2). Most prey 
items s e r e  deiiverd to tile nest, We observed about 25 Kg of hiomass actuallt brought into the nest b j  
the pair i~ 1988. Far both eagles. 92 percent of their iielrv~reri hiomass %as fish, Suckers dominateci 
rhe deliveries in 1988, follow& by zentrarchids hq A34O-4, and cat5fisk is) CFOI. Nsn-fish species 
uriiized ir, 2388 included rabbits and word rats. 

= St'PER RIFFLE 

i*zgusr: E34.1-3. The home range of the ieizmetered Bastierr adult make { 4MWj dunng 29 Marc11 to 15 Ma) 1988 
and 26 Frhmiq e;. $8 Map. 1989- The bars rdpresmt per:en&ge% ammg ;a ti>&'i of 334 vlsntatians, Vssntatro~r 
pcrcrfahge.; at Rnls 34 m d  35 (nest i tcmrl;) were uetgfated scrordmg rep tilt. propctrtliTn of totali pse; delnvenes by 
th? maid from these segments Opea has.; iaJr:ate. cases t%hm tra;ke~a couid n\it prebase8t Icxate the eagles md 
the dolt& imes exeendu~g Isierally from %hose bars mdrcare wnes c,f mgle ~ ) L C U F ~ U I L ~  for $he lanFrcc.lse 6rxatloas. 







We obsei-k.23 the Wa&%ee: pair mure extensivs.%y i~ ?98!2, and nhanlhipi-s ilf ;>ray c ~ [ ~ ~ I . c s  i i i~d  612fia a!eli.i,eries 
?:-- -. 

w h+ ,,,i?rdingl;+,. Again, the m%orin;.;. CT oksenzij prey capi res  x?re delivered to thz i-lest; u.2 

?stimated uver 50 Kg i ~ f  hiaai-lass in p9i:m prey ikli-<erie~. AkIhg4 delivered 100 przy items in 86355 
e I ,  - 3  CFO1 delivered fewer Ile:ns rlrs~l her mate <z; = 67, Table U4,1-4i, I~iterestingdy, GPO1 
almost equaled AM04 in the estimated aamc!i:nr of tor& biilrnass delivered eo &"s" nest ira 6989: the fernzdi~i: 
brought fewer h t  largzr prey items lo h:: mestlings. 

The Bartlcn eagles u1i18;I&i a grcatzr pfopim-at7n af fish sy?cies i~"i ir-189 cixin2ared t? 1988: hajimdss of fish 
deiivered increased xrib 93 2eroznt a d  98 pr rxnz  for A%W CFOl, resp2cti~elj.  The pafs capmred 
mostl! su:k,grs agarn Sei~ndar i l> ,  thc female took ~:lis11> :atilsh, ;tiad 'the malz nni3sel> cen"rcaschads, d 
trend we alsej ubsentxl  nn 1988 Wh3k boti.1 mttmber~ of thi: Barti& pais capmr?d suckers in ma--eqxal 
perceritages ir, 1988, CFQI took a lrtrger pircexltage oB sucker% &ax h6r mnr* in 198% O~plerAI, 81 
percent ~f pre! delivered Sy &it: female was stickers. In amtra:  :c) LI; maIe. CF81 took o&y one 
;rappie fr~tm ~ ! e  reser\oir: which no doubt reiie:ted her tendoncj to  fmage 210ser ft3 the nest (see Seclicm 
R4.h.Mhir.h shitus a sex ciiffercnrr. in l.li>rnz range ot ; tslersnelered pair1 During the entire stud? 
bici88 19889) onl j  two carp were taker-i h>  edgles in the BartIct~ breeding area Rabbiu and a rock 
squirrel uzre intiuded ~n the non-fish prey fo'tz; 1989. W e  did nitt ;ofIe;t prey remains from the Bartietr 
nest during the srudy due to problems climbing tfie nest pinnade: hiav;ever, prey items izfent~fied in the 
renrains znilecaed from terrimri, perches arc mcluded iim Section 735.6 -1, 

The Bartlett eagies suppiementd a sucker diet mini.; with centrarchidx arid catfish, and there were 
seasonal differences in the use of these taxa. In 1988, Ke observd almost total utilization of suckers 
during early April (95% of defivered biomass. Table R4.1-5) and mid-April (75% of biomass deiivered) 
follow4 by Iess sucker use from late April thrirugh May (apprcximateij SO%),  ?Tie dedine in suckers 
correspondd with an increased r e l i m ~ e  on csntrarchids and catfish during the latter portion of the 1988 
observations. This trend, dthough present, is less noticeable in the 1889 data. In ex14 March 1989, 
suckers accounted for one-haff of the biomass deliver&: cap.  centrarrhids, and marxmds account& for 
the remainder, Sucker utilization jumped dramaticall) in mid- ru :are March (98% of biomass deliver&). 
Suckers remained relativeiy imporcant in April and May (ranging from 49-77% of biontzs deliver&); 
h o ~ e v e r .  carfish, crappie, and bass utilizlltion increasd. Crappie Rere taken only tinm late Xlarch 
through May 1989. Catfish utilkatiiin peaked during mid-April, w7triie bass were taken &roughcut the 
nest observation period. Eon-fish prey were not deiivzred ttct the nest during May 1989. 

B3,I 2 . 2  Gwgrapfiy of Fsragiag, LVe idznt i i id  and qua~lt i i id the use uf -foraging areas by &e Ban'iett 
eagles based on: (1) direct obsenation of the fi~raging birds: (21 visaral and telzmerric h o n i d g e  of the 
whereabouts o f  eagles m the minutes preceding prej dell\ esy: and (3) .e7isitatinn scores pea Iocatiian, The 
results trf dl three methods \bowed that the eagies' :hilice t i i  areas varied in both space and time 
Reasilns f6ir variations in habitat beleition indud&: i l s ~leterhigeneiry of habitat and prey ifistrihurioiils 
nslthiax the heme rang-.; (23 the e&,a:i% of ~IOUS.  :~I~:VOIX. e i w d ~ ~ o n s ,  and rempcratasres on habitat; m d ,  
l3n Iife history cven1.i dffecting the auaifabilit> 01 pseg . 

Shif'n; from River ti3 Resenoir, Ocr d m  clessi) s h m  tha: btxh river and reszriitlt habits& SJzre 
jrilporran; eg? h e  &>sagarag eagle& at Bart!ett breeding ar3a S C X ~  oh' eight fish specits comprising the diet 
of &c adult male rtelrmeterdifj rn 1988 am! 1989 were taken exclusive11; h r n  either khe Verde Rivet. or 
Bafllett Rest?rr;oir $Table B4.14). On14 channei aattkh were taken in bealh r lve r i~e  (s, = 4) md 
lacrashrifle habitat dn = 3). Spe~ies taken et t f~i ,zat .~.> in tBze '%'erde IRizer nncludd ~ u ~ k c r ~  (a - 65j1 
smai;*imou& hLki~  it: -. f 2 .  tIac,kead anfish ' ~ t  -6 i). and 5:61rp $182 = : 2 .  Fish capttlre~2 bl11!j i$a Bartlett 













P!ak B4. Sonora suckers were an impo&mt prey tish of the Bartlett eagles (photo by M. Jakle). 

Kesznoir inzludzd black crappie ir, = 12). fxgemou'ch bass (n = I I), bluegill (tz = 4) and h p o ~ a i s  spp, 
in = 5'). Fi ie  prey deliveries could on14 be :lassifid as unknown bass. of which three were t%orn the 
resen~crir and t h o  from the river. 

In both 1988 and 1989, foraging by the male eagle IAMW) shifted over the spring from the rixer to the 
reservoir iTabIz E34.1-6). In 1988, only one of 21 ( 5 % )  of the Esh taken from 27 March to 23 Aprif 
were from the rrsen-oir, while at Icast seven of 17 (41 4) were c a p a r d  from the reservoir during 
34 April ir: 21  May rx" 5 536, d f  = 1. p < 0,051. Simifarlq, in 1989, the percent of fish known to 
be tltken frcirn the rese;"u'oir increased fror1-8 15 percent (4 of 261 in 34arifi to a1 lens1 39 percent 133-34 
of 84) in April and X".fy cornbind (3' = 3.0-, df - I. p < 0.05'3, 

Ifitertatingij, inn the rzssl? eia :mJ-April period nf 1988 c?Ylarcf~ 2XApsil 23),  the mdle eag11;: rt>saged 
almosr cx:lusi;cij IHB the river, wilik dtirlng liie period in 1989, his iosaging -ctu d iv idd  between 
the reservoir and river y* = 7.7, dP = 1 ,  12 < 0.01 i In explainim~g t h ~ ,  it may 52 pei'Cinent to ante a f i ~ t  

:nedn dailj  f?n~Z; a., er;~g1=t1 5W CTS $532 -- - I j c B  cfc) in zhz early to mid-April period of 1988, ;L3~t~p;trtx3 
m i &  115 2fs iSJ3 -t- - 40 cfij during thc same p~racid of 1989. Restsv,?ir cievafions Rere also higher 
in late 3ldr:h and -4pril ~ 3 i  1985 ( 1794 1-98 it,, &an in the , ~ d n ~ e  period of 1%" ) d-74 1779 f i b ,  

Ovzrall, water tzrnperaQu-es recorded i : ~  1989 were higher tiam thosi: rectirded i~n 1988, probably a res~aBt 
o f  bash reduced flijws and a Ii?wer rzservoir eievmtior~ in 1989, In 1988, most recorded temperaares 
w?re belirtw Mi$: (selmpzred to 3989 !?hen remprrataiizs lorc above 13°C on se~era l  days from n d -  









,%!arch %tnr;rtsgh Jlirse iFigdrr B4.1-5). During spring jf984, in rhc Yerd* River ave:ag~sf belola 
1C.MB cfs. cilmpartxi ti! 1388 %t:fieaa flcrws were a1m;s;e aiuays greerer than 390 cfs. On 3-5 June, 19859.. 
f!c-iv;s were r&aaced tr;i 5-5 s-h, md ezmperannrr.s ,iubscq;8;.;1:I?;. TCiSr;" :is big,", i is 24.4 'C, e~~n>pli@l:ng 
effects c ~ i '  :&~.aced f'silu in rhc rapid H?za:icp of r i ~ . " ~  ~WYIS;. 

Iracredstxj dam rr!eaies de? not alwaqs rasuie rn 1 1 3 ~  GI temperalxres in thd r12 sf. In H988, temperc;tureb 
increased silghti) during 27 - 29 April when f l c z ~ s  increased to 5839 {Figure B4.f-5), Qn &o\e dices, 
\name7 uatea from xlae epilimniora spilled ov:r &t. dam, inciasing. r3rher ~ i ~ s n  dcredsing, bea;lpcrarelre.; 
i11 &e river. 

I,uwer reservoir elei at.ibi{,ni pritbabay contributsd ~ t ; )  the higher iizmperatzrzs in l"39 ti? som; exten:, Hn 
1989. akt: mean reservoir eievatrux~ from Sararrdrj ro June: wa 1780 fi. diaix.12 f1on.1 1790 ft i n  1988 .As 
rh:: volume of Bartien Kesitrvoir decreasd. th= r?nalrting warer heard ~p fasler le,iding to %zmr;r  5% ate: 
In the. filyoiimnror, 

- "  f hama1 increases In the 'L'erdt" R r ~ e r  IE 1389 %as n:ss'i pronnun;2J cSiiring pernods of low flow and hagh 
amhxznt temperantrrs \Table R4.1-7) For exmpie, on 5 March 1989, ulaen mean daily f1o.x %as 
1.180 cfs, we obherved a difference of ody 2.4"C b6tween the nest area (b 34-35-52) and the area 
downstream near the 'L'lrde River mouth l.a(Krn 0.2--4.3,~ Howwe:, on I April, when i l o ~  was 94 cfs, 
tfie difference in upstream and downstream river tzmperanrres was 8"C :Table B4.1-7). Simiiaulfy, mhzn 
flows were 97 cfs 1x1 17 Apxif, the river temperahre near the cozlfluence was as bigh as 26.TVC. 
cornpard to 15.5" at the nest area, i: difference of I1.1"G. Other dates on ~ f i i c f i  this effect ma9  

observd a e  summark& in Table B4.1-7. 

Warming sf water appears to occur more rapidl? from its release at BartEett Dam to Needle Rock, &an 
between Keedle Rock and the confluence area. On I April, the tenlperardre frnrr, the nest area to Keedcfie 
Rock increasd cl average O . S C i h  (from 14.8- 18.9 "C over 7.3 Kml, cornpard to an average ir-lcrease 
of only 0.1 " C f K m  from Needle Rock to the confluence area (from 18.9-22.8'C aver 28.3 Kml. On 
I? April, we o b s e ~ e d  a similar pasern: an average increae of 0.7"CiKm was noted %from the nest area 
aci Keedle Rock (from 15.6-20°C over 6.4 Km), cornpard to cnl) 0.2"C,'Mm from Needie Rack to the 
contluenze (from 20-25.7" over 28.9 K~I!. 

Interestingly, based on a tenlperature suitability suwe we developed for spawning suckers in the Verde 
and Salt rivers (Section E23, temperatures within the nest area (Km 34,O-35.9) remain4 suitable tor 
sucker spawning (14- 18."; lfrfrorn mid-March through June, whereas temperature in dcjwnstream rea;h;s 
s e r e  probably roo warm by earIy March 

%Ye hypn:hesSze that she sudden flnv*, changes in  Vtrdi;: River Peloxr Bartizn Daxn in misf-Xlarch 1989, 
rapid!> increased water temperamres in lower reacf.nes ahtave 2ne prsferr& spara rriwg temperarures ilf 
the seeckers, Gravid sti~kzrs p r~~hdhl j  re~pondtx to I f-r~se tempcramre condl~ioni by migrariag uprive? 

the nest arela, resultzsag in a :oncentratii,n OC spawning s~:kers there. 

In Aprii 1989, the suzkers Cad finished spauning ia, fk%e Xedifle R L ~  Area by the tksf: week in April, 
alt~arugh peak spa%:zing near the nest occurred in mid-April, In 1088, th? ciai;lar water \t.ould have 
caused &$ srncker .s.par.;n tu peak $arc-r ik, ApriX. This hgpoLhsis nxi) c u p i ~ l n  @;"if ipppai'eaz diEerence in 
eagle faraging p;aeTersr be~wcen the t ~ ~ a ~ )  ye3rs 





'Table R4, 1-7, Suc:mary of dates where ternpertiex.es i:"&") gvirhin the ham-;. t i i~se period weye T ~ X L ? T ; < ~ Z ~  

on t ~ v o  03. 1no1.2 k n  ieg?-nek,:s of the %"erde i<lix~g., $'his d e m i ~ ~ ~ ~ t h a t i f s  144s C H ~ C L ~  uf' 
thenn31 loading fi-om upstseam to dr~wnsweam liocsfions. 

Nesr Xei'Jie Fdr? S e x  - -. I amp Flonz; Area Rock MzDasrte!% Canflue-w;e 
Pcr id  29.1-"11 O Dare t : f ~ )  3; CB-35 8 13.2-17.3 0.2-4.3 

I$i? Feb 89 

(45 XIas 89 

tb Mar 84 

O7 Mar 89 

113 Mdr 89 

01 Apr 89 

f 2 Apr 84 

13 Apr 89 

14 Apr 89 

15 Apr 89 

1% Apr 69 

28 Apr 853 

I I %ap 84 



Another possible explanation is eixit iread or milribund, prjse-spax.ri crappie miiy h a w  been Bes available 
0x1 the rers-voir ii; 198%. Ir; Ibat year, o d y  eito crappie were idtri~lf'icd in ?rcy deiiveries by &pne mde. 
whiir 112 brs?ugi~r ten crappie in 1389. Warmer water ir-i thc res2rvoir may have inireasid crappie 
spawning in 1969, or &ere may have slmpiy beer, mix-; :rappie present in apprcigsiaee age ciasses. 

B i a ~ k  :.rdp?ie fia; e high ~loir-spatvrasng ix~crtaiitj, e,g=t:all.y A I H , ~ ~ ~  &1e dL3~1. ase :at2gosies, and bdiiil 
eapies t:&e them a3 t h q  id) dead or ifjing on em,: udrGr iuridce In I,r,fe ~pr~rag  h2iiray fish species 
suffer high post-spa\vs,lnp morraiity hag e cyciicai pupuaatinns, Ti~er~fnre ,  ln some ! cars, ~ a m ' k e r " ~  
or'3-4-%ear-u13 fiqh spawn and die, uhile in o&er >ears, d e r e  arz rrtatz?~>cl: trv, large spawners in mi.; 
age cateyorj Changes in the t ir~~ing or suck=; spawning, especadi? Lr; di%wns'hrzan! sections of the rlvrr. 
map h a ~ e  :a~r.;d eeagieil ~ C P  switch b~ ilgrtream foragraig arens In Aprsi 898Q traC1i.r  ran sn &fay, as Ixaa 

the case in 19881. H o ~ c v e r ,  fisheries bioi.;\gisr Jamss t6'arnz;ke 'PZCF) advises us %hat, compared ta r  
o%er resen 2irs u ith more cgclic age-class distributions Bartlex Mecenoir (and Rooseveir Kzservolri 
teads to consisrent'i? supptrrt sslzeabie populations of spawning crdgpie from yea: tis year. 

h4acro-Habitat Seieition on the Resemoir. Unlike eagle foraging in fagudrtr Resen~oia (RItle Point3 
where ue  31~0 studied k r a g ~ n g  eagles, th2 gecigrdphq o"iXhf04'i ~isitarlocs to Bdrtlert Reiewuir shoura 
in Figure BS, t -6 dues nor appear to correqp~nd t er! %ell to tlie dis:! ihuricin of shallow water. Therc 
in tact, few zxtensivt; areas nf shaliou Mate1 in this reservoir. On the basis or aur c!bse~atiom of eagles 
perching and fo rag in  on the reservoir (see b e l ~ ~ . ) ,  $5 .: bei ie~e h i t  till disrrib~ltior~ 1s related to. !I) the 
somewhat random distribution of carrion; i 2  I rhe 3e aitabilit] of suitahie perches, especial!! &use offering 
a vies of the water; and, (3) the avoidance of areas of' human disturbance, Eagles per~lnrd most ofden 
at the cliffs dong Skm 14 (reservoir skoreiine kilometer 141, an area \\here &e water is deep alrtrlg shore. 

fn comparing habitat avaiiability with use, 24 (67 72 j of the fKms around Bartielt Reservoir conrain ntl 
cliffs or trees, tr~hile I I Skms ( 3 3 % )  were scored as suitable for perching. About 88 percent of the 
reservoir within 6 m of shore is gra ter  thm 200  cm deep at reservoir elei~aiions prevailing during our 
study. The other 1 L percent 15 Sfcms) iif Bartlett's shores are 68 to 200 cm dee?. 

About 95 percent of dl perching events on the reservoir occurred in areas where the reservoir depth was 
more than 2 m. Since the majuri:y of the ressrvoir fits this criterion, perch locations art: probably 
random with respect tcl water depth. About 40 percent (n = 97j of all perching events on the reseRoir 
occurred in S k n  f 4, the only area an the reservoir with a substmtial set of ciiEs. Tnese cliffs overlook 
a section of reservoir greater than 200 cm deep inor good habitat for catching live fish) md have no 
passive dis&rban:e {e.g., roads, campgrounds, etc.i. Tne hEer may be a factor in perch choice: 
85 percent of dtll perches iexcltlding &e Km 14 cliffs) occurred in areas of DU passive disturbance, but 
70 percent of the Skms are cfiaraaerizzc4 as having no passke dismrbance within them. However, X3IW 
bib nor appear to avoid perchirap in the i.iiirmi:y of public users !a:sive disturbance) along the reservetlrr 
he o:casir?nallj perctned near the boar r m p  and the Jam (see F i p r e  f34,l4b 

. In addition to shafelng hragirrg drom ~ k :  rrver to tilt: resenisrr in !he" late spring, 
the maid eagiz's fi~raging pdtPtorg., a;'z "ie river itself <hanged d?ari::g xile s,est;ng aeason :Table f33. I 4 ' j  

During 26 Febmar!-25 1989. 62 percent or &kc t2sh takec fr:rcr;a the rives by :he re:emetzr&3 male 
cane from d o w ~ s u e m  of'ebac nest area, spe;.-il;call> .I: perci~?: beiois &n 32,5. and 31 percent belon 
Kna 33.9. 3 ~ r t n g  the szne  time, AM04 caught or121 :Qerczn;: of fish f:onn hr: 12est area, During &r 
mest study period (26 Marcia 22 April). A3104 f~: ,?ragd wid? ttlrrddst equal suxess  at &e n z s x e a  and 
downstream sites 125% aand 29% respective%> 1. After 22 Agrii (23 April-20 Maj) ,  &lnz rnala: eagle tnt~k 
oanl! 8 percent of  hix fish dmvnstream of the ned. diirngdred at3 56 perLent In the nest m a .  





Thcie ihd~g* .h  ~ I I  Jislr ijzliti~ndl paMe:as ~ 1 '  fi!re4g:;lg are S G P P L ~ R ~ ~ C ~  b j  rhe t~l,"raieiterj vrsibatBo~> data shown 
in Figtire B4 1-7 (cn lnpre  ran& Table B4,1-G). The I383 relernerrj data rezeal.? Q ~ a t  tile cagle \isiiei% 
ffxe Kdrifie Rock .Arc% jKn3 32.0 25'0, during 20  I"t;bmarq-? Xlx:h, 3" peniea:l of mtai: visitntions for 
the perioJ. Percent af visitations t r j  the area ir\rppenl s:ead!ij in subs&quznt swdy periods k c ~ m  
14 perden.: In April to oni) 4 per;er;', ~c ?.la). Duri~ig rhe sane smdq pe::csds, perzenl % isirat;.asra.; lo th& 
nest area i&x~ 33,O-35.01 and the resenoir ~XRI 34 0-53 ttj i9r:rcaset: f i sm iklar:h so kfaj (see above). 
Percent of vlsiia;ions to the 11256 x ~ a  speci6;;alI) ro: toraglng incredsd friir:: 13 p ~ c e n i  in M a c h  tu 
1' per:snt i ~ l  April. and 33 per;ent ;r, Ma?. Perirzne ~ l h i t a r i i - l a ?  ti) r22 rr.%en,?ir s h ~ n g e d  ssiightlj drirrng 
the spring ;?-om 48 percen:t $11 March to 60-bS perdsnt. rn April and hla!. 

Our fisheries data (Section B3,1.3) will show &at the pattern ctf  rocaging iaa dnstnsrreax*~ a r e a  earl) in 
the nesting seastjn, alsi? oi>sert.d at ,be Blue Point brrdcilng E e a  rin ;a sirnizar habitat seffing], is eie$iHq 
expiaind 3 )  zfiangcs in the distribution of spawning suckers responding to shifiing zc.nes of v*ater 
rismpera&re as a. hncrion sf distance from the darn. 111 ekdy spring, h:?oiimneri: uater may be too cool 
for suckers to spawn near the dam, but as h e  uarzr fluws doti.nsrream. it warms to apprt7priats sucker 
spawnrng temperarureb, Later in spnng, M i?h in:reas~s In air bexperardre $and  that sf the hylgolimion>. 
the zone ctf rlptinum sucker spawning tempcramre mates  closer to tfie dam. 

Figare B4.1-7. SeasondB changes zn rhc drstr;hutrctr.i of iri~ztations the teiernerereii Eiartlett adult mala: iAaif(N).J) 
eirnrtng 26 Febnray to 18 hlaj 1989, t ' l s r~tron percentages ~t M m  34 md 35 tneit tactnity) -Here we1gh62ka 
accordmg to the proportion of tola1 prey dei~r.ents b y  the mile from those segments during each pen&. Oprm bars 
mmrdacate cases when rrackers cc~kild not precisely "rcare t h ~  eagle, an2 ahr alntreJ Line% ezrendrng laterall! from those 
bars mdlcat~ zmes UP eagle oc:upae~c> far th;: rmpr ixibe Hd;rition>, 



A xatter conplicrarin; the "shifting s x k e r  SPOM:: k;pr;th2jasv a h  ehr s ~ l s  expianaeiiir~ c>f ~ 6 s  t&sera& 
patrerm oQ hshirsr \ilecnl~tn hg A'kiCG i x  matrcr o5inxilasrng put~li; d is turoan;~ in tbe Needle R\-$;k 
z e a  in iZprij and %la> Xlsfaotigh we did not qaanti-Il;l dje nu;f:bzr ot' p ~ b ! l i  users there.. 1% was vtxr 
imyression that dis'tr4rban:e fe\-eHs there incrzaszcl in ca;h spring ino~lth, pciss;bii 2 l ~ ; i ~ ~ b a g i ~ g  h e  5agBe'it 
use of &E? djfwn~lreaixl arek. 

Sfacrn-Habitat Seiec"bon OP, the Riber, We ~xdpped iii~itreax:~ habitax xn Bmlets Breeding =&a from 
the Needle Rock area : r ,  thc' Dam iKm 29,O-35-33 c ~ n  12- 13 Al?riB, 1989. hlear, daily flow in the rntret 
was 8 0 0  a& during th;t survey Pi-isis and mrrs ;a::oucted for 93 percent of lire tc~tdl hithiat area in the 
river r @ %  and 2356, respect%\-eiyj{Tagure B4,1-231, Nosrndl rih3es and szper-riffjzs accounted for 
four percenz ztrrd thrw percent oi hiae rota1 httb:tat ar;~], ri.spe~tivli1:~. Ca\i.hdeh and hackua te r~  Kdclc up 
less eI~m 1 percent 35 the iord area. %4csr of the river (apprrtwimatei.u 56%) %as shallow (less ahan t.a:0,6 m 
dzsp)ff;'sgure B4.I-9). LON ~ ~ O W S  during the surve:,. resar-ltai in an abu~ldmce df shdilli~w wares 

A surnrrax? of lengths, wid&%, arm, substrare r>pc, and depth rangcs fbr each ilahitar type izi the Verde 
River is summark& in Table. 534.1-8, We cornpard r~nrrnal riffles "ti super-rime~ to record possible 
habitat difference. We frjund that s~per-rimes were signlficsntlq sf:orter and wider. than nomai riftles 
{P-zesr, p < 0.05)- but simiiar in average area (r-test, p < 0.05), Smaller hubstrare was fo'ounil in ?c;uper- 
riffles cornpara3 to normal rimes; in super-riffles. spproximatzl) 83 percent of the total area was 
compi~s& crf sand and gravel (22 7% m d  62 % , respei:i~e4y), while in ncsrmd rrii)Eies, 81 percent of total 
area was made up of gravel and rubble (41 5% 3ncs 40%. respecriieiy:, Depths in bock habitat tyges were 
similar (Table R4.1-81.  

We hypothesize that super-rimes provide more spawning habitat for suckers than normal riffles due to 
the relativeil large wid& to 1en-d ratio. Since the majority of suckzrs that we observd spawning were 
at tire upstream edge of riffles, it appexs th is portion of the riffle is preferred. We also o h s e n d  this 
Iaatzern of habitat selection by Sacramerato suckers and chinook salmon in &e Mtjkelume River in 
Cdifc~rnia. 

Distribution of tTisitatiuns. The Bmlcst B:e&ing area inclcdes a LO 32% rcach (Km 29-38) which 
receivd the ma~j!ji%rifq of eagle visitations to the rivar ( F i e r e  N3.3-4). The h ~ f ~ n t h e s i s  that visirations 
were randomfy distriburd oter  the entire 10 Kxa wai rejected hq Chi-square. We next atremptd to 
compare visitation scores to specific habitat characreristics per Km segnaenr. Habitat chaacteristics 
in;lub& irn this analysis were distmce from xest, quality of perch sites, aazd the abundmce of various 
riverine habitats (i.e,, pools, runs, rifties md super-ri%e@(Tah:2 B4.1-9,  We calculatd a Sgexirman"~ 
Rank Ct-Jrrelariun coe6cienr CSncti6cccsr R: Gozhran 4980) of visitations versus &ese habirat chzacterissics 
{except fi7r super-rihjes because only 3 Kms cont~ined them>, There were nth signlfjcant correlations with 
distance from nest, pertla qual;rq, 0s abundance of p001b, Z - ~ S S ,  or ~ifiles. 

It 2s notah;:: &at 85 percesar iil ;ill aiisit:atiuns ~ I B  the rk21 were t i  C ~ i e c  KPal segments {Kms 29, 30 m J  
343. These 3 Rrns contaialcd 1iB per-cenr ot B$lz i:~lz~:e~-rifiIs "i~bEtae in ~e eagle" hisme range ;md 
69 pescenar of a31 ri.6fe hahirat i$iy area), Sixry-P;.lrsr per:cne a,f 811 a* isitneianrs xcurreci HE one of these Kms 
ifi 341, md this segnaers: sontsind the largest super-rlfi3:lr habnbar ared f2,980 an' nut of 7,266  m' for 
the entire reazfal. It was &so wirhir: sight of &e Best at Km 3 5 2  The se;onsd- and &ird-sank& 
kilometsr segments for eagle visitationns (Kms 29 and 30) containled ?he recaarning s~per-siffles, 
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Habitat Type 
Fibere B3.l-8. Summary of habita: abundance (by area) in the Verde River (Bartlett Territorq-:: be'iwezn 
Km 29.0-38,3 at approximately 100 cfs. Cascade 2nd backwaters are not shown as they cu~ular ive ly  
made up less than 1 R of the habitat area. 

Depth Range (fi) 
Eigur6 B4.1-9, Sumrmar:? sf depth dis~riburion (by aredl in t;ne Verde Ri-i cs iBar-eiert Terrisc.r.p) b e t u . 3 ~ ~  
Km 29.611-38.3 21 a~prnx~rndeei)  100 c f s ,  





Wzigi:red 
Visiratjiin From Kest  Peach Super Total AII 

Sepnaent F3arcent:tg:: (km) SCOT** Pool l iuu itidfl~ Riffle Rl f  lc5 

* Perches were scored as foilows: 
5 - Large promoctory cliff or iargc srizg near shore: 
4 -: Srnaii cliff, cut bark, or large snag within 25 r:i of Lvaler or smali sr,ag in water: 
3 .= I-arge live tree with perch bralich within 25 m af'watar; 
2 = Cut bark < 19 rn high, smali snag, or large live tree 25-50 in of water. 

Fi,uure B4. L-4 clearly shows that eagles were attract& to rii er kiiometzrs containing super-rifiTes. In the 
8 Km from Km 29 to Km 3'7 (excluding ~ $ 2  nest Km>, rhere were 3 Krns containing super-riffkes (38R), 
and 5 Km containing no super-riffies (62%). Visitations scores totaled 1108 points for Kms with super- 
rimes (87,8%), and 15 points (12.2%) to tflos;: wirhclrit super-riffles. f f  Km irisitation wertt random with 
respect to super-riffit: occurrence, then u 2 \+auld expect roughij 36 .;isitations ro she staper-rime K~ns, 
a hjpothesis rejected by Chi Square ix: = 1 l .O6, df = I .  13 < 0.001 1. Excluding Krn 34, which ma] 
h a ~ e  been favored because it was near the :;esI {Km 351, lllc visitalic3ri scores are 25 points (6Z,S%) to 
super-rime Kms and t 5  points (17.54%) to Krns urt!;o:rt super-rifflei, Again. selection of super-riffles 
b> the eagles is srrongij suggested b) Chi-Squar: = 8.44, dl" - 1, p < i1.005). 

%'a cnnslildc that, for rhiq terrator?. eag!e;.s con;enrraked for:;lr:iging acfit'ili=s :w segansnts of tile rive1 
~tpntaining suj:er-ai~le hahit&. Foraging 210se ti) iiPe aarse appeared to 3e preferahre; iaowev~a, eaglze 
uoulJ appareiatlj travel era; Krxns rc! rilrdge ii: an are,$ crant,iri-sing \~per-rlftl2s, is)-passing orher hal-~i"iit 
types 

RJ.1.2,3 Observations of Forsgixag on rite River (Fish). Dirzcf cb:j21-+~itiil)ns OP foraging on both dl? 
river and the reservoir yieicled informz.tion on ti22 use aP specific kinds ilt' rr,acrti- and microhafiikats 0: 
thz eagles (seas 83.3.3. h$e"Srods). Because tlic riizca f r i~rn Krn 34.0 i,i> Ksrn 36,; was entirely visible to 

. ~ 

the nest observer irecixdilg prey deliveries:, d a b  ii(1 01!sel.vt'd iiliraging IT; this area represerit ~r actual 



Piate BS. Mm 34,5 "hnwcrlir~e" super-riiiia below the Bartii,!: nest cliff. Tile photo, taken on 8 April 1990 at flows 
of 50 cfs: shows h a t  the riffle will grotv larg-r at tiigher flows {photo h y  R, Dris-ol!). 

distrit~ialion of evenis- aaad therefore tvi. arc :tblis ril. cr1inpan.e them with the dislributior~ of habitat 
variables, Srich a comparison is Fdr xxors usehi  &lan ersir~g farsging observations iiueside these Kms to 
obtail? 2 ggjgraphy 06 habirat sefecri,2n, becau;;.~ ef c h a m  f3;i;i:rs i:-~ obszrvrr locatioa8. 

We i?!?~;erwd a tocd cof 11Y-l forages i ~ n  fhe river lteweerl Knls 33.0 -36.3 in 1'388 and 1989, in which we 
were able rcl identi@ rile speciik dizcacion ihabirat,) nf prey capture. A comg.arison i ~ f  habiiat av2ilribiiity 
in this river reacii (Mm 34.0--36.3 to :he dist-riix~tl~il o f  esgis &-~'c,ragir;g by hkibirat is quite ikiformati\,e 



Hate B6. Super-riffle at Rm 19 in Bartfett breeding arca. Note that the bupar-nftte extends completely across the 
river. even at flows of 750 cfs p~ctured here on 21 August 1991 (photo b) 3, Dnscollj. 

{Figure f34.f-10); ob1,iousij eagle foraging %as not random in this reazh. Rather, the eagles 
preferentiall> foraged in super-riffles and ti? some extent in normal rifiles. an itbserjarion that 
independently supports the larger-scale: vbsitatiun ddta cornparisor: Jescrihed above. 

River F o r a ~ i ~ Q ~ r n h a b i t a t  t r i  P r e ~  S~tecies. The Rartiett eagihis took prey fish spezies in ififtkring 
macrohabitats (riffles, mns. pools, etc.) and rnicrohabitats (substrate and iegeratioa, mater temperamre, 
depth, i-zlucirq, es,: j Sucker species ui;rz h:, filr rbe m i s t  ~ o m m u n  psej in the Bartlett brediny area, 
and there were verj feu macrollak~ltat data i~htdi3ei;B 3: s t r l k  pciintc, tcr fish orher than su=.kers. 

su ( . ,~er  -'. xpj;~;lecje~'* We oilserved 71 forages for fish identified as sucker SPZ:BE"S, Itvij forages kg. desert 
sucker, and ime for a Soz.nosa sucker. We oisrained mi;ro81ahitzt ii13a;urcmei.,ti; ac 59 strike paints, 
altilougla we citiild naol obtain coinplelt: data ar all points (Table M4.1-10). ?dust suckers takzxz d~xriaag 
obsewiif forages (68 of 71 obser~ations) were ali;.e \%hen zaprured, The starus isf two was not 
determined, and only on? was gifsirivety identified as carrion. 

RiFflet:s w.;re ebc nzlose frequently obseri'eb: habitax ikrr sucker ft,rages by eagles (46 nf 71 forages for all 
sucker spp.; sce Table B4.1-40:b, Run15 were eiie nexr miis",i~;pilrtant category of habitat, with nine 
obscned foragcs. One forage was nored irr a pre-rlf?q;", and some o f  the c.Gzer forages listed 2s ucritsrirag 



b TOTAL AREA ? 

I 

RUN RIFFLE SUPER RiFFLE 

Figure B4.L-10. A cornparison ofhahrtat ava~labii~ty {by percent a r a )  md total forages by habitat type in the Yerdt: 
River (Km 34.0-36.31. 

In runs may have been in pre-rifles. Depths in the runs where suckers were taken rang& from 13 to 
80 cm, with an average of 35 cm (n = 9). Houeier, six of the nine depths were jess than 40 cm. Thus. 
many of the fcragzs in runs rook place either at shalioii side areas or ends. 

Consistent with the large nrlmber of iragiz forages in riffles, suckzrs were taken In genzratlj shaIloa 
water iFi-mre R4.1-11). Water temperatures ranged from I@-1T0C, averaging 13"C, and most water 
velocities at, the strike points were less than 0.33 mjsci, [Figures B4.L-12. H4.1-13 md B4.1-14). 
Substrate at h e  \;trike points was usualij, &her 2-5-can peh'raleb (21 iibsenations) or rucks 127 
obszrvabioras), with a mossy coating of algae obserc ed at 37 strike points iTctblv B3,1-I 01, Turbidity was 
nneasard ass clear to thr  hor,eoln at558 uP 59 striBe paints. i\ith 0361 ~i '~eas~re~f len$ of XO in3i- 

Rii ZT habitax and mi:rohabliat at o twr i  ed srr:ki_. peints tor the p r q  e'aieg"ry termed *'pr~habIe suckers* 
were generally ilanilar tu thcs* Icir fi\h gulitaiei> ri8er.tlfid as s ~ i ~ k ; l . r ~  {Table B4 1-10), Eighe ileptEr 
measurrmenes at ' i t r l k ~  pnlriks skl04~x.i Lf~pth-kii ~ t f  4 an in = I,, It1 CII; !,a; = $)? and 1% cm jn = 2 )  

Ocher Svccies Not counting prra~ies, we L &l eagles mke three &;innel cdtfisi~, one: sanallmsuth 
bast;, and Iwo unidc31tif:i.d bar\ from &%1; rlzer rza Mcartlrtb. br.deding &rev R i k i x  habitat was eit"wcr run .;IH 
prtol, with oaae caszadc NO microhabitat rneasurca-r.,?nr appeared urausr:al in? thl, small sample. {See 
Table B3.l-10, Figure B4.1-1%)" Medsurcmem~ oi- ilepcil a;ld vd13,'i8j at ;il'inn?i car.his"sskc1ragi.s s h u ~ e ~ i  
depths r3-i 60 dn3 83 im, nnd uatzr 7;cl~a;liies bzet%cen O,i2 :ind 19 nr Ge: Daea rrtann the baqi f ~ r a g e  



Table R4.9-38:), Rit:zr hahicat, s~~bstrzn?. and sajbll-iergz3 ~egctariai: ar ail ohs;rx~2 furage points on LIZ 
k7erde Ri:er, Ra-ariete territory. U3sznstit ins are tbr ali eagles in 1988 ail3 1988, Put 
priinariij, f - ~ r  she aduir. ma:? A52OLh and :tie %dezir km:de CFQI in 1988 an3 2989. Tirli 
data 30 :son inzlud:: pirxies .  

-- 

Species River habitat Xu. Sribstrare Pao, Vege.tation KO. 

Suzkrr spy. Rs m e  
Pre-r~fflc 
Run 

Puc?~ 
Pockd water 
Cascade 
Other 

Desert sucker 

Sonora sucker 

Probable sucker 

Bass spp. 

Pocket water 

Rifile 
Pre-ri ffic 
Run 
Pool 
Pocket water 
Back-water 

Run 
Pool 

Run 
Cascade 

Pool 

Riffle 
Run 
Pool 
Pocket .z;arer 

Gravel & sand 
i:oarse r a s e 1  
Pebbles ! < 2 cmj 

Pebbles (2-5 cm, 
Rocks 

Rocks 

Pebbles ( 2 -  5 cm) 
Rocks 

Coarse gravel 

Rocks 

Bl;ra.bsel & sand 
Coarse grave1 
Pebbles 4 < 2 c n ~ )  
Pebbles (2-5 cnlj 
Riisks 

Kana 
Grassy b tnnm 
hlossy coatzag 

{algae) 
Algae mt 
Clther 

Mossy coating 
{algae) 

Mossy coataxg 
(algae) 

Mossy coating 
(algaej 

None 
Mossy soatmg 

(algael 
Algae m r  
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Depth in cm 

E~gure fi4.1-5 1. Profiles of depths at obsen ed srnke points for sucker spp. <xxludrn,o ~ J e n t r i i d  desert and Sonorra 
iuckers) on the Verde Rner ,  Barrlett terntor). Data da not include piracies 

points sfinwed depths of 15 and 77 cnl, and one water velocity uf 0.25 m'sec (these meauremens are 
from forages f a  unidttntifid bas) .  

i7niJentifid Fish, tiinereen of 30 river fi~3itat records for unidenzified Rsh uere at rimes, and 
microhabitat. dzza for this category does not appear very differtt.nt from &a: for sucker species mable 
B4, f - 10, Figure B4.1- 83 1. S i n ~ e  the rattern t lC forages tor these t>sh does nor appear to be diEerent from 
$%ax of observed forages for fish generalij, and sirace must identified fish were qucker species, it is 
probable that most were suckers, 

On &is se;tre%n of Btas Yerde Klven, zagles rarcl! used vegetation for 
{hear &raging perches. In 3 oobses~ed forages %here esgHes %Be\\ d3rectl-k ti3 river srrrF&ce: to forage, 
the iosage uriginared horn ~egetiitic?n on11 once, ~ l x n  cfn eagle foraged trl.tm a c ~ x ~ k ~ ~ ~ t h . o ~ j . f j  tree. FCPH-~?- 
right forages iarlginatd &-om drff b x x ,  st67ezz from hiaulderb, six f i o n ~  clif? wps and five from pin~aai$e 
rops, with six originating f ~ i m  the nest 1tse8f The re:nainiwg f~rages  nrlglaraied from %he rnver ql-rnre 
once, sand ~ : K S  tR'iii3, and once from the Racer, 



4 r* ' 1 3 ij I---- E 
i 1- I 

I 8 i---. -- . .. . .. - , .. .. ..-.-..-.-am 

'6 17 20 23 30 oa cja c: e4. c5 12 13 7 ;  15 :s 27 ~2 03 ~4 25 27 28 31 
%arch k;,pc ? & a ~  

Date 

Frpre  84.1-12. it'ater temperatures at obsersied strike points In the Km 34.5 riffle, B~rtIett  territory. 

Distance from perch to tee a&ack point varied widely, bur the disrance was shon in most instances. Of 
81 observed forages where eagles flew directly to strike points a1 the river surface. 61 covered a distance 
of 50 m or less, Eleven zovered between 51 and I00 rn, dxee were between 101 and 280 rn. and six 
were over 200 m. Sixty-one of these 81 forage artempts were suc:essf;JI (75%). 

River Piracies, In six piracies on the river in Segments 30 or 34, eagles pirated prey from three ospreys, 
two great bfuz herons, and one raven. In one atlack, both the mais and i ~ r n a i e  ragles h a r a s d  an osprey 
until it droppd its prey. The pre? species pirated were four suckers (unicientifid tto species), one 
channel catfish, an3 ornr unknown The attack distaaie was as short as 15 m, but one distance was 8UQ 
EB rind rwo nn ere over 1 OOU 1x1. 

B4.Y 2 . 4  Obscr.vatio~.a$ of Forztgirag orn the Kser\oir {Fish). Me i?bh~rvt'd 20 forages oil RanleG 
R ~ P ~ ~ P ; ~ o I T  D.i~rribution or these foaagei knot nrnzlud~rig psrnzies 1 IS b h ~ i 6 n  :n i'rgure B3.1- 15. 

Reienoir i.:>raeing Ha'rorr3~ 'Table B4 :-I I S ~ C W , ~  ~l'aicrc~hai~~ziit f i x  15 cbbeneij $r?rdges or1 the i u r f a a  
ol  Bartlett Resemoir, Ai: but offie 014 thew rordges was in deej3 water, C;criera%i> speaking, I$: u ind  or 
Sdter currenes carried ciarrion fish far trnm their habitat. $hen the mt.asena%msnts eakcn at the strike polne~ 
rn? 5mOt x a r & t " l y  ref2ect {tie Bsabita:: ol ths fish ?fie: sdmyle froan this rssenlnrr is small, and thus it 
rs impossible t3 say rf 131s bias 1s prc~eitt, Onlj tiirc-~ iargemoazh b a s  r i rve~ and one bluegill ( I B V ~  ct~uld 



be i8enritYe-d as living or carrion: hnwxer. l h e  d2sig:xa:ioc a:, ~ a r r i i ? ~  did nor ~r$.=iudz their being Baj~reJ 
car anosibunll prin: to capture. 

Durirlg a&sen.;ed fi:>rages on the reservoir, eagles used boulders as fi4sagt: per~hes Eve times, cliff facc5 
f-s.iiai., 8 i l i g  tctp, tmd the shoreline once eiasl~, Sir vegetiitioxl W~:I  111iiize3 a forage perrkl, As wit!] 
river Toragzs, &di distance from &e fmage perch to rimc strike point !\.as q~iiix? variable. Of 10 recorded 
djst;ances, the si~oflesl was 10 nl? 3rd three 5vzr-e over 1000 m. Three lit:.: fish were taken in forages of  
I@J 2nd fj@J m, while a forage of greater .ei~:m 1800 m :vss %r cx,.ri:rn, 

Kzsenoir Plrazies. Q'e ~rbserted edgdcgies drsp%a:g: iiLbi"r species fr3r81 ;arri~>:: four i i rne~  6sn tke resenole, 
WG scls E,O pprracies of sezentlg.-takec prey 5 ~ 3  as bki t: raw 6in  he riwr Turktt) vmle-rlres were diipl;a:& 
on two octaqisions, raven_t on one, and nance a mixed group af ravens aiald 'turkej .i-aslrrares was dispbacd, 
'n~t: carrion species wsre iiientifiaj ai oce biazk crappie. un:: h a s  sunidenrifid teo species), atne unknoun 
fi-i4h, and one r:,tall! unldentiriahli? irern As ztit.3 afie prracles on !he river. Ihz attack distances were qulte 
\ari~bIe,  ranging from 1 rn tu over lw m, 

! E :.. '" -----,. .. . ,, .---.-------.---- ". . .. .- "p.--p,.".--- ",~,..-..-.-"..p-..---"A~ 

Sucker spp. Frob, S;rc;iers U P ~ ~ ~ D L . ~ S ,  fis? Baker 

Species 

Figure B4,1-53. Water trmperahrcs at i?bseme,d forage paints i?n the Vrrde E v e r ,  Barriett territory Data do not 
include piracies. Species categories are sucker spp. i in~iudrag identified desert and Somora suckers)? 5"pS iidehiitk5ed 
as probaOIr suckers, anidenti5ed fish, md Q E ~ E Y S  (in.;:luding chamsel catfish, anniidcntifiad bass, am2 smllnzoiatka bass; 
see Ext i .  



W,1,3 Prey Voyulatior~ S tud i s  
During our ianves:iga:!ons of 5sh arid oeE:ec 3""- iz h e  Bar-ti?tr br%lJir;g as2 a~empted $2 i&nti$: 
61) relativi. abua;dan:r ief pi~lef~tiiil prey ;'̂ is$> iii h e  Verde River 2nd Rarrl2te Reservair, ( 2 )  sea,iirnd 2~ld 

diel cha~lges in distribution m d  abunda~ce of prira- v.pr!neraiila;. $2 zsgles (i .e. ,  in :;l;aiiona wa~er)? {3j life- 
history in%iuences on prey availability, a223 (4) effect ijf water menagemene i;n prej- availability. 

Table B4. i - l  1. Dates and habitat dara for observed forages cc Bartlet~ Reservoir in 1989 (",here were 
no oPsen7d forages in 1988j. Data do not inciuiie piracies. 

Saams Skiore T ~ ~ ~ E ~ E X K C  
Spcziess Date (Ibveicnrrio~:,j Dep~h T'urbidiiy k'alhicity distance (<:C) 

i'h. Catfish 5 44'89 

hrgcmouth 4'1918U 
bass 4 '29033 

5i0Z189 

Unidentified 
fish 4il5!89 

4!'18/89 
4'19189 
4,'27569 
5!04189 

* 4119189 
* 5/01;89 

5!01/89 
5/01!89 
5/01/89 

>IZW cm CTB 

>2Wccm 18ilcm 
> 2OG ccm CTB 
> 200 crn CTB 

- - 

>2W~crc  I 8 0 z m  
> 200 cm CTB 
> 200 crn G'TB 
>20Q cm - 

>200 cm CTB 
> 200 cm C T B  
=. 200 cm C'I'B 
> 2W ccirr CTR 

Tuhidity: CTB = clear Is bottom. Velocity: NMC -- rri? rneasureabie crrrrcn:, 
* These were erirered .;is uiiidtfntiiied prey; etssurne fish bccnuse on cpen warer; the 3 a t  $cur entsies were for a series of forxges 

within a fcw mi~utzs .  

Relative Abundance of Fish in Rartlerr Reservoir. Rluegiiis v,exe by k r  the most abiandant dsl~h co!le:ted 
durirlg AGF suneys  in Banjerk Reservoir II984-P%j, making uj' over 69 pe rxn t  at 5sh capceasd~ Only 
three other ponijntiai pre! species uerc abundan",n the resc.n.i~is. H?.ia;k :raypie {6.2%), I;trgemnla& bass 
6 14.4% B and caql (4.1 '%) Speaes c01Bec:ed, bxr coralprrsing less than 3 percent (ff  the fish comunnra/ ,  
ini8ud2d goldfish, flathead catfish, cilnrrnel cd-rtisia. srrldllr~loiath ba\s, and green sunijsh. 7%r abiirntfance 
id black :rappie, u h ~ c h  utilize the pelagic z m i :  nf lhe reservoir. Mas probabiy unLizs-reprzsentd an &e 
AGF surveys due EU greater szaapling effort along the bhallou margiras of the reservoir, Jlm Warmecke 
iAGF) notcd ihat ttarge spaivning pi~puiarivms of 3-4 >ear-olc2 black crappie typicdiy 1P1;7abit Bar~lt"uti 
Reservoir. 
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Velocity in m/sec. 

F~gurd B4.1-14. Profiles of water velocities at obsewd strike points for sucker spp. (including identified desert 
and Sonora suckers) on the Verde River, Bartlett territory. Data, do not include piracies. 

. In 1973. the U.S. Fish and 
Wildlife Sewice K.S. Fish and Wildlife Service 1976) conducted fisheries surjeys in the Verds River 
from Bartleg Dfm to the Salt River confluence. The:, used a combination of techniques, including 
elecrroshocking. gill-netting, and seining. Tney reported tfiat suckers comprised about 50 percent of the 
potential prey fish prescnt in the Verde E v e r  from Bafilell Darn to its cocfluence with the Salt River, 
Desert sucker were rnore abundmt than S n ~ o r a  sucker at &at time (41.5% to 8.6%- respectively), Carp 
and catfish @rinarify yeflow hullheads) had almost equal abundance constimring 24 percent and 
23 percent of the prej fish present, 01114 two oher  species, iargemoilrk bass (6% b m d  green sunfish 
( 3 5 %  i acctsuntd fc~;  more than one percealt ~1 prej fish. r~corckZl;a~ 

in 1989, Re coilecteci 4-67 t k h  iri gill nets set abernight in pools a:ld f loat4  firc3ugIn rifile and mn 
habitats sn the $aj:rme, Qdur stunpli~lg eftom were cisnctentrated between Kms 36.0 and 29.0, altfsitugh 
we &so ~amp3e3 habitats between Km 29 U md the Yerile RIVET mouth ikam 0.648. Desert sucker and 
Sasnr>ra suzker account& for 94 2crzent of rIae 5sh  zoliected (55 % ax! 39 72, rehpectiveiyj. Moundtail 
chub, largemouth bass, green sunfish, c : ~ ,  rainhutti trcPut and flarhzad catfish cumulatively ascounzd 
for onf? 6 percent of fish citllecred, 2-0 aumlnarize ekn; plifferzxe~ in I ~ S U ~ B S  betwee11 our suwejs  and 
&ose :onc%ucted sn 1973, there Mas i l l  a greater propParti:>w of d e b s f  sucke:. i4H 5% in in1073 ti1 55% ~ I I  

1989): 129 a very Barge increase saa the propiirrittn of Sung~ra su~ker (8.831% t i 2  395% 1: a4td, 1.31 fewer carp 
a i~d  cattjsh 



'fies. d%ssimilari:i=s ma:,. have resrrlxd fri.:m dif:'c-,rcn;es in sa1:12:S~g tr;hniqiles or may have rvflect?4I 
ac8:ezal ;hanges in fish .;ommunjey. Vistsa! sun;ey& w? s o n d i j c t ~ j  ii:; 1988 and 1989 fro% &E 3P.8 tc  
&p: mou*, also indi~ared that sc2kei.s were by fiai d-nc mwe abundant 5 s h  and &at c : q  weTe reia"ii\.el~ 
rare', Since U'e J;"" - - 

, ,umsm!ed chat baid eagles ar Barrlen t ~ o k  !I suckers blir only inn? carp in Bhc T ~ V C T  

during 19XP-1989. &a speclies comp:isit:~~i de~s:nin& from our 5 ~ 3 , e y c  is probably representative of 
currerat conditions. 

Size dnd Stx Dastribl~riun ,,f Stl;kt=r~, Desert sucker cipiiexed in g:Ii nz:j appesrcd tu cepxate kainaa~~dalk -- 
Inlo kize clashes, rangirrg t r t ~ m  200-3 10 mm and t r i m  320-47g3 rlnm :f igdre I33.1-16 i ,  'fie la rge<~ dzsera 
sucker i ~ l i e ~ t d  in tiln. trsritrrrj was 4465 rnrrl tsrai I,-n,nih fTLj Sn:ni;arl>. S,i:anra sscker ~S-tIleitd citulil 
be separilflcd bnttn tsvc size ciahes raraglnz from 200-270 mm T1 and from 370-5HB mm Tt 
iFigtire fj3,1-161. The iargzsc Si?nora iccker :iil:ected was. 558 mm TL Over 33 percent of Svnora 
sucker coiirttted Rere iarger thm &fie largest d~\;r ,  sucker next4 The o~rnodalitj of the leangth fieqtiznc> 
Iristugrarr~s for desert and Sonorli suckers suggehr iuc! dominanr year 2iasse.s. Ftsh smaller &m 200 mm 
TIa of bo& specie< are ul-lder-represenxed in o::r data due to gcar se!e:tivtlt: h:wever, since the majoritg 
of suckers taken ki) bald eagies wers: greater bar: 200 mm TE 67.5 a5' '5a, our data ia representative of 
przq availabilir]. One h u n d r d  anti sixrc-fuils desert sucker cofBe:rcd in gill neb In 1989 Bere sexed, 
Eighty were females 149%) and 84 were males (51 % ). .Of. the 141, Soncsra sucker sewed. 96 were femdes 
i&%j and 58 were males t34%). 
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Figure BJ.1-16. dlrtriburion in barnpies nf drian suzkzr? and S!;ura sucker6 in t3r' Rixzr. 
Edr~ipZSlt Territoh) i'd <J$Q 



ALL atbV,it:; in t h ~  Verrle River (Rms 23,0--2%.Ij) in 19853 is sermnnarbed ira S p a w n i r ~ C & ~ ~ a ~ ~ I c ~ ~ .  Su(". >- 

Fimre  b &3,1-17. To highiig;lt Jiffersnces .n.i;kiin ti)? bret;iinrg aria, x c  segaratd 1jle area incab ewi.l 

reaches: upstresm reach QKarns 34.0-38.0) 2nd a downstseam reach iXm 28.(4-.33.0)(xhe west is at 
Km 35.21, Our f<rse visua",survey i...f'&2 ilawr:srream reach cicccsrxi i i x i  early fifarch, at which time we 
obsewed hinntireds of suckers ira s'ilaBlow water exhibiting ir-rtense zounzship activizy but only ocasional  
spawning. Peak spawning in this downstream reach occurred i11 mid-March, but ceased by 1 April. 
Thousands of suzkes fry were c~ksewid alr?ng the river mag i2  during our 4 April sunlie)/.: their 
occrrrrence u;a consiskenr wi& a March spawning period. %":: observed nno spawning, and csniy 
occ~sionai zounsilip hy suckers in &is  reach on 12--14 1Ip:ii 1989. 

% e exanilned 15 adult deicrt cucker and :4 Sonora sra:ler eolie::d In ti3e dc~l-srastream reach between 
14 18 April 1990 lo iurther dscss rep:.idd~:ti~i: s t a a s  'I"went>-f3'c caf 29 adult sackers were completrij 
s p a ~ n d - ~ u t ,  o x  was re;~a%ng miit and :k~rez ;cl.ntainec non-ripe  egg^ it. e also coflected suckers and 
asessf t j  their reprcJrr:t:ve siafxs at %e\crai iczaci\ini diawnqrreanr of the' R a f l l e ~  rerritiorj (bdivczn 
Km 20.6 and Krn 3 'i i on 8.3 18 Apsi: 1990. Aii ti12 deserl sucker ehanlrned !rr = 23) were sp%wn&-out 
at that r i m .  Simila:i> I: of 18 Soniara stacker cxdrnined ue re  spawn&-iw. 

?-" 

VERDE RIVER (Km 28,O - 33.0) 

F i e r e  34.1-17. Sucker ac&ii.iiy ial two re;zi~es of the Yerdz Rix-er :*~i(:iizin ehr Wartlztt eagle. ~ e m t o ~ y  pn 1959. 
.$ct~vity of desert &ad Soi lar~ suckers ;are not differewiiaed in this figure. 



'Twci e.isuai surveys conducted on the downs:ream r s x h  01; 28 ,Al;r,I 2nd 10 3%iy reach reveA& fzw adult: 
seackers, an3 rat? COUF~;S~!Q or _ipaavnil:g hcri%i:y, Jui-ersiii: sutkers w;re hy l.%r &c IIICISC abundant size ciass 
g;bse~';& in the dnwnsr~.:.:i;-r, reash at this *; -- Addi"r011al nisirai ~ur"~iey..r aft severd iitrcations Ram 
Km 20.6 to Qle soz~fiuence verified &at adhiit i;n:kers, although i~unzanr  ;ariier 612 the haestigig seasom, 
Pvese now reliitivcjy scarce in the li~wer Verde Kii,..~, Wc! hypn?Gl:size Ilir;t idle adnits ~ ~ i g r a t c d  upstrc~rn 
in late April as wales temperatures in the river increased, All deserr sucker (n - 3-61 and Solaora sucker 
in = 351 exarasined in downstresrn reach betsveen 28 April 2nd 12 .Z,13y i99ff were spawned-st. 

In fhe upstrema reach iKrn 31.0 -16.0\, pedk courtship and spawning aclii nry b) suckers ocarsrcd iatrr 
&an in f ~ e  dowrnstr~an-n section tFIprc B4.1- F. 7 s Durirag our first siirve] ul ;ate February. v, c uh,an& 
no a,ransfrip o: spa.;tning s:ti:?ntj hj sdckess. Intsi 'le S ~ I L I F ~ F ~ ~ P  first vbssnwJ in mid-March in f$se 
ujfstrzam reach, but peak in sucker spavsning was delayed until mid-April. almost one rncznrh later 
&an at downstredf-~~ are as^ Sucker 5-1 Bere first ,>'@served ar the upstream cifts itn 12 April, suggesting 
&at some spawning occurs& an Ia~e Marc21 

We examined 15 dcren suckers aand four Sani>ra suzkers ;iilTecrd iin the uupstrearn reach un 3 M z c h  tc. 
\err$ our visual observations The ana.ir,ritj of dcsert sucker were ripe at this tirrae (12 vf 158 but no 
trend waq evident for Sonora sucker i i with debeloping eggs, 2 ripe, 1 spaund-tiut). ri total of- 38 
desert sucker were examined hctm 1-1 8 April, of whizh sevens contained developing eggs, 30 were ripe, 
and one war spawned-our. Sixteen Sonora sucker were ripe at t ~ i s  time, six contained developing eggs, 
and six were spawn&d-our. 

We observd only occasional courtship behavior by suckers in our last two surjeys on 28 April anJ 
30 May. Surprisingly, the pereentagl of desert sucker and Sonora s u ~ k e r  spawned-out in the upstrem 
reach in fate April and early May was onit 40 percent and 80 perdent resps~tivefy. Appruently not dl 
suckers in the upstream reach spawnd in 1989. Unlike the do~vnstream reach, adult suckers remairaed 
abundmt in the upstream reach &roughout the nesting seasson, and their nurnbers were probabb 
suppiementd by fish moving upstream in late spring, 

Interestingly, at both the upstrean1 and downstrezm reaches, sucker aztivity on L April was considerably 
difterenr fiilnl aaivitj during previous or subsequent surveys, During 30-31 March, flow in the river 
decreasd from 189 cfs to 92 cfs, which apparently dismpted szcker activity. Suckers in the upstrem 
reach did ant: resume spawning until sometime between 1- 12 April. while suckers in efne dnwnstrem 
reach never resumed spawning, Perhaps the sudden dezrease in flow on 31 March stimuiatd suckers 
In the downstream reach to irlligrate upstreant. 

Abundance in tiat. Powerline Riffieies. During the 1985 cnnd 1959 eagle nexrizg saaso~~s, wz conduced 
comprel:%iei.nsrie visezal suneys at the KID 34.5 riffle to recard fish abundance and aceivitj. Seleceir2n of 
this riffle %as has& on ia repeated use bq the Baftjett pair in bob5 >ears. We conductd dill suweys from 
an ohsesv.ati:~n point Hoiatd ctn a cliff aap3risxirnatelj 80 m ahox a the riffle, using binnscialars \I0 50, 
la3 exarniaati the riff7c md a spatring ss3pc (20-60 r )  fur species identification, aiauntfance estimates, and 
aish behavior ci?&cification. In 1988, ~e made .*.ism; s u n  e l s  on 27-28 Januarj. 3 April, and 3 -4 May 
Smpfing was nncreased in 1989 ti? include starveas on 20 Feimias"yi 4 M z c h ,  19 Alarzh, S Aprnl, 
12-14 April, 26 Ap=nl, and 10 Mam,. 

We rabserved suckers in tile Km 35.5 riffle durirlg .;ta:h ofthe surveys in IiB8$ and i9&ijsl a fkc': suggestins E 

th81 fish were available fo eagles i n  riB3'igre areas throughout :he nesting ~ e ~ i m .  However, seacker 



8bundaxlce in t h a j  rif3;ie s lg~~it~cantis ;  cRa::g& hitiring the nesting stasoil in each year. vii& higher. nxambcrs 
i ibss rvd  de;rirnz, periods of intense si1:ki.r :ixirts,hip an3 spaaining idF'as-~a:r B4.1-18j. 

In 1988, rz1a%ivel> few suckers utiiized the rime during 3~~11uasq. 21-16 5riav. %%'= did not observe  ourk kc hip 
or spawning activiry by suckers dnr.i:~g ri-iese surzeys; rarilzr. we saw li12 Esh foraging in the riffle aaxi 
pre-riffle area. f-iowe~,w-. in April 11388? sigr~iE.c,antig' more sucksn-s ~ t i l i z t d  tiisle r iHe and pre-riffle area, 
At thatttirne, we observcd vigoroxis co.el:-csbip and spaivning acliviti; by suzkers in h e  riffle area and pre- 
riffle habitax at Km 34,$? as well &s other iocarions within the nesting kerritar'y. .%I several locations, we 
toi iectd eggs fiijill red& imarazdiately $dltisving suclzr spawning to ieri,"?: our obsr.~-.;aaional $ectnniqirzs. 

S~miHarly, in 19XQ man) more suckers :>;;xipied ~h,: rsE3e and pre-r~%e daea darr;ng the peak spawning 
period &ar, berore or after 51gure B3.4,-18 8 .  During sunrqs in Fzbrua-1 x;nd earl! %$arch, 120 :UU~SISIP  
iir spavpning was ~rbstineii, and lesk than 108 adult ittcicers wer.; cbsenled foraging in the rrff'le. We 
ohsewed ccolirtship am3 spatvning actrvir! occcrring in Ihz r if~le arid prc-rielt"i~e area in mid-Mach and mid- 
April: peak spawning activity occurred in mid-April DurIng these tilnes, % e  estimatd that over 500 
suckers used the: riffle 3nJ pre-riffle area. i.;umb=ss i i roppd subsian:iali) ic ;ate April and %la> akes 
peak spawning ccincIuiizd* 

In 1989, significmrly feser. sucker used the pov,erline riMe following a suldden dezreae in flow during 
30-31 Sfzch; spawning activity also abruptly stopped toilowing th; flow change. We believe elat r;"ie 
sudden decrease in flou stimulatd the suckers to seek deeper habiirar until flows stabi ' fkd.  On 
12-14 April. ~ s e  observtt3 more than 500 suckers vigorously spawning in &e riffle and pre-rifile area 
despite f loss nf onij 99 100 cfs- Thus, the habitat wa\ suitable for spawning even at these low f l o ~ s .  

Sucker avaiiability in the Bmlett territory w z  nor restrict& ro the rifr'ie at Krn 3 4 5 .  A sun-ey of 
riverine habitat on 2 April 1988 from Km 38-8-30.0 reveaizd numerous other sucker spawning areas 
F i p r e  1-29). 

Carrion Availabifity, From 13 April to 31 May 198% we conducted four carrion suweys on the river 
and nine on the resenioir and found at least two and as many a nine carrion items in each suwey. In 
+Jle river sumeys, cach a kilometer or less in length, we record& 10 mdium-sizd suckers and a Iltrge 
carp, However, almost ail these fish wert. noted to be old, decomposd, or ciniy bones* 

We conducted thz nine resca70ir sumeys bq motorboat, cruising slowly along the ea tern  shore for about 
7 km, In the eight surve>s, we recurdaf 42 carrion items. including t i le remains of I f )  carp (32-70 cmj, 
9 largernoufi bass 132-315 cm), 8 crappie (22-40 cml, 5 cfiannei ~at i i sh  (24-46 cm), 4 s m d t - m o u ~  b a s  
i3H-38 mi, 2 b r o ~ n  bullhead (15 Z - :m i ,  2 g:teD sunfish (1.1 mii 22 cm], 2 uraidenti2?& fish $boaass 
oniyj,  2 bluegill, 2 galfiead cat;-isfm (38 and 52 cm), 1 goldfish (t2 cm), 1 Gi!a woodpecker, and 1 strip& 
skunk. Sffane of the fish remains were heads oniy, or hsads and spines (G'i:lttd), and had obvinus8p bees 
dis,-,ud& b> angizrs. Some tif tht? crappie wept: hk1j fresh an% had probabiy died nf spawni~zg strrssc. 

Frtaterbird Surveys, 'Table B4,l- l2 summarkes tire ;esul& of seven ~{arzre-lird s u w e j s  iw the Bdrtle$: 
bredirag area in 1988 and 19159, In a31. Be sau 272 waterbirds, 69 perzent of uhich were seen in M x t k  
on the river rnc surveys were condu:azd on the H L " S ~ W O ~ T  ira March i ,  '%fi~e sau 158 common mergansers 
nn the river in Mxtrch., 15 in April, and oa~ij  4 in his.; . Iza April, uiz :%an no bsatcrbih-ds am the raervs~ir ,  
but there were western grebes sad eared grebes preseab there an 2 2 :  
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q, !-7,3,-.; - 2 , .  1 "2- h; h2<>7ltll 
Avg. So. Hndividrra'as March April May 

Species p ~ r  Survey Hes. River: 

Yv astern Grebe 3,b a ~ n  - 32) 

Ear& Grche 0.9 tp: =: 6, 

Pi&-hill& Grebe 0.3 Qn = I )  

Datubfe-crzstcii Ga~sanosme 0.2 jrr = 1, 

XI~llrtrd 3,3 tn - 301 

Common %derganscr 24-7 f n  = 1-31 

Great Blue Heron 3.0 (n = 2.21  

Green-bazkttd N;rm 0.1 (n = 1) 

Other tvaterbitds 1 I (n = $1 

az -- 189 n = 29 n = 54 
12 suncysj  (1 & 2 surveys) (1 & 1 surveys) 

E3$,1,4 Hurnaza Impacts 
The BarBIett pair experiences some of d ~ e  highcsr prrbli: use among the rlesting eagles ot Arizona because: 
61 8 the tzrrmtur! is near one of &e cicxest rerervoirs to rnetr.~pc?iitan Phi~cnix, an z e a  whose popmiation 
is over one miiiion (1390 c c ~ i s i i i ] :  f2) the ~ e ~ e r v o i r  is papular f ~ t t  many recreational activities: (31 the nesl 
is locate3 verj  nzar rciad \ eIiicle acass;  and, ;.?.I the Forest Se:-\i.x cissenre ai Eartie% is often %iolat&. 
Arizona Sestwah:11 repuxs from 1485, 1988, aald 19Xq cie,id sanmg, guiashot_*. mi% close-fljin air;rdk 
as types of public i:se %nth the most disthtrking egec t i  rair &:IZ ~ 3 g ; ~ a  I,dtdSi *r;iAsnp panics caused zaglci., 
c<.; Bush an< be m a s ,  fr im the nesr :or lelrag periods: sir,shc,ts eli;ib2d 3 jesk~ng UP the head, interniptiks~ 
of activirj, ur fieashing: or1 iln:: 02-asian, a he;~:opter passeil th~r; ilzst. f%rce u l ' i h i ~  15 m, causing thc 
adults lo flush aaad t h ~  chick% 10 ; T O L I C ~  in  the nzs.: 

'The arnusudly high k-hisraoves tmtsrtdlity~ 0f adults aa Barelerx br;eiiing area isde Scctrons C3.7 a ~ d  D4.3m, 
%here at k:st three different naaler haye ndsred durnrrg the pdst ri:tir jearb, ma; be mnd&e~. exsmple of 



the derriri~em.ri;ai e f t e ~ ~ s  of extensive pubii: use in rhat arcs. ,2:Ior~:..soi.e:.. ehe nesting substrate is unsh:id&. 
and so eggs a,ad srnaii nestlings are s3s;eptibie ha n:::rrality Bj.om erlg?~>ii;r.~;.:. !Bui>3'.-. ,a, users i~nlay flush 61e 
;adults who M ' C I : I ~ ~  i)thz~.!z+.ise provide injti!aticimi ijr shade, 

Because of the high irncidence ofpubii i  us?. the Forest Service enacted a closure <Tonto Xatiunal Fc~rest 
Order 12-29> in Ju ly  1979 ncsb-~icting all acc.ess fsorn I Pu'o~eanber ti? 30 June and vehicle access 

, ' 

rouaad. r f i e  zlesure was ret.iszif ;in 1351 restrjztlng access &am i D.-:eu~i>er rti 30 June, "She closur2 
extends f r o 3  52- 30.8 t:3 Km 35.hn .d  includes areas within 0.5 mi, on either side of &c river. Fioating 
&wn river is perrnimd prl,wirid t!?;~ reMs 4s nor stop within p J l ~  <!~sLT=.  

Brc~Sjster~~s ~i?ic~rJ:d thi: e*ieilfx In Tdble I31 1-:3 i>n 313 iu,id:n:al bds1.2 durlx:g the 19&"9bred1r~g s e ~ ~ o n ,  
the!, were record& ~hrorrghour the bredin;,. asza wkerei er hist ozziarreis w~U-iin :UO rn of a~ ecagir Ihe  
d a t ~  are I l i i T  representdtive of the  actual zistribur;nn of public users but ra%er depended on the locdtion 
of rhe observer and rhe telemsterd eagle. T h e  sample hize IS ~113;iji arid dues nor lend Itself tu statlstlcal 
arnaljsis. baa: there are somz intercstlng polmrs wur?!a noz:ng r i lieqxrt. Forest Szrvicc cli~surc, 28 

,- - (46%'1 public use incldcnts sere. recorded ; i i~~:hln thz closure area, i34% 1 erf these in the nest area 
itself: and. ( 2 )  it appears &at all  pub!^,: dser tqper ar: n:it equally indined rc! flush eagles. For exampie, 
t~n i l  5 percent of mororizd boaters (M = 20) and X perLent of fishing eienrs ( n  = 131 flrtshal ezggles 
while two horsehack ridlag events and &re2 shoo:ing inadents, one over !QOm aita) (and therefore ntlt 
rn rhz tablei. t lushd eagles ilOO%:i,  and pit-road f~ur-\&heel-Jri:~e and ail-terrain cycles, coliecti\elt 
flush& eagles ir, SO perxnt of &e cases (r; .= 18); 3 3 we recorded six gushes (46% of the total 1 ira %far& 
when chicks were u a e r  four weeks sf age and susceptible to ciyrng of ~xposure. 

M. f -5 Discussion 
R e  agencies chose the Bartlett Bald Eagie Breding Area for study because: (1) it could have been 
affect& by Cliff Dam; (2j dam modifications will be requird for "Safety of D m s "  considerations; (3) 
tire Bartlett territory receives a considerable amoljnt of public use; and (4! ir contains a rmge ctf potentid 
fi~raging habitat to evaluate (i.e., rive: section, tailrace, and reservoir). Over the years: the high quality 
of eagle habitat in Bartiert breeding area has been demonstrat4 by a very significant reproductive 
contribution to the Arizona population fron; this territory (28 fledged yyoiang in 22 years), The agencies 
felt that further knijwlecfge on the ecology of this pair wouid help then: prevent some of the causes of 
nesting failure and adult monality drjiumentd at the site. 

Telemetry data trcim 1988 2nd 1989 on the mo-\.ement:: of the Bartlctt aduir male revealed both spatiai: 
and tzmprrrd patterns in t~abitar sele:rion Ir, all, the male perched mJ foraged dong 11 Kms of &i: 
regular& Verde River downsrtearn of B a r t f e ~  Dm and along 13 Kmij of Baniett. Reservoir, In the river, 
he <@turd malnlj cilsefl and Sonora si i~kzr,  :md his princ~pal tosaying area Has a rifile at Km 34.5, 
just d i r ~ n s t r e ~ m  bit :h: nesr. W~ver foraging locations in 2arlj apring Irrcludd an area near Kedlilia: R o ~ k  
dboue fjve river his dawni;tream of hire nest. but; @ j  edrl) April, lrsrdgrng zonczntratd ilalmosh entirei! 
In the riffle5 nzar the nesr B~j6 iate April and ear1) hIaj ,  d ~ e  mdlj's us2 of Barticn Rzsenoir ~ n a s e s d  
ro 42 PtYiZRt ~i '~ i s lea t i~ns ,  In-ierestsngl?, we h a a ~  r:ii redorris od- h ; ~ ;  foragnng in the. rlsrpr ~ e ~ t i i l l ~  

between &f;e: nest and t i l e  d a m  pr;lba>l) h ~ ~ ~ f u s e  a f  humail di~liiI-'fldfi~t? and yaor habarat in this szdticln 

Saxckers tend rct spaun in &e ril-fles of ;he B~,~.iiene rzrr1;eor.a i , ~  tanass,!allq Icaxag periods in sprirag becaiise 
cold Matts reiesased r'rorn'i  he b o m m  of the dam hol~is  mea. temporattrres lo* enougl~ for sucker 
spatzaaing, We surmise that in eariy sp~ ing ,  a d d  water tram the rcser~olr 's h!a;lolim~netic l a ~ e r  flows 
scum dastaialce f ~ o m  the d m  dliafurt. i k  Harms to temperatares npniraxm fctr sucker spawning. For the 





Baniett eagrzs, tiis3 first area of significanz su:K?r spawning in &;>ring is :;i,ihliey of Ne.&e R\>;k, 
S O I I T Z W J I ~ I  d0w~istrea111 of h e  Bartleu ness, 4 s  i.he tcmperanlres of  dlz hypijlirnniiln and ambierif air 
iiacrease during Marciz and April? thz zom r!f ~pfimairn temperamrcs mavei upstream until il :enters 
around the riffJes near the nzst, where w a x ?  ecmpel-atiires rcmain oprircur?: fs- exee~aded periods. 

Several (sf tile rimes betxeen the riesf 313d Se,Aili,s Ria& arc espe:iaIiy fz~orable to hip91 eagles 2nd 
suckers because they maintair~ their character as rifles under a .i-aristy iii'flows. We refer tu such rifk3es 
as ;";"'super-riffles" (see Glossary, Seztio:~ A8). These riffles affrace fish both for spawnirag and for 
foragir-ig. The photiisymadastic produ::it.ity of sirallow rifiles, L%eia- i.xpgen:~Piora, md their complex 
substrate suppon algae 2nd insect ccmmunizies thar draw %raging fish frorn deeper? iess productive 
water. 

Our sur;.i;)s revealed &at suckers %\ere h) far the nailst al~undani prey 
fish in shallow riverme hatsirat and theretore sou id  bt: expected to comprise rhc bulk of ilIsh taken b j  the 
Bartictl eagies. ,$id~ilouyh suckers were nhaemd ~2riiugfiout the ne$!ing szasctn tc,raging in hhdlow water, 
arumhers significantlj increaed in shaiioix riffle and prz-riffle habitats \I,zing spawning. The fish %err: 
also easier to approach during crlurtship and spawning. ;is their artentio~ may hate been directej more 
toward habi:ar and mate selection &as 2redatsr avoidaxe. Our in:dr;;rzrari~tn Is &it suckers in rif3es 
and other skaiiov, u7ater hahitaa were more wincrable to bald eagie attack svilen the fish Here spaw~ling 
than when the! were feeding. 

In 1989, intense sucker sprtwnin first occurred in Xlarch in the luv;er reach near K e d l e  Rock hut nii\ 
delayed until nid-April in the upstream reach near the eagle aiest. fr' the Bastlett bald eagies are 
specializing on spawning suckers in h e  river. then they ~ o u i d  be expzzted to switch foraging location\ 
from the S e d l e  Rock area early in rfie nesting season to the nest are2 later in the season. Fudler ,  since 
adult suckers may migrate upriver into the nest area in mid-April, the eagies would &so key in on ale 
greater relative abundmce or' fish in the nest area compared :$I doivnsfrem sites Iate in the nesting 
season. 

The Rafllert eagles do not have to rely sole1y on the 'l'erdz Rhe: tbr pre). BartleZ Resewoir provides 
an. alternative source of fish. The majority of fish taken from the resenox were largemou& bass and 
black crappie. These fish are nost often prejeci upon in April and May. Inreresringry, April and Maj 
also corresponds to the spawning period of these resemoir species and dsca a period of incrzszsd fishing. 
Eargernntueh bass may becoxe wlneiable to the eagies during s p a u n i ~ g  when they move into shallcrui 
water to construct anJ defend nests (see Section E3), but angling mortdlixy also contributes to thz 
availabiiit*. of l a r g e ~ ~ ~ n u &  bass, Black crappie in Arizona reservuzrs rare!) axreed four years of age and 
often suffer post-spawnl~lg mortality, a common occurrence in crappie pcipulatiorts in other areas (see 
Section E5 and B4.51, P~jhr-spawning death in liaz rctsenz'vcjlr and angii;lg ~nu~taj i t ]  probak31y prrtvide the 
major~t:, 07 foraging opponunifiea for eagles itn 811s species Carrncsn sun-eys on the resesvvir recorded 
&e abundance of htith largerrlouhh bass an< b-lack crappie in April and Mat .  

Surnsaaar~~ cf Okser.t& Foraces, BVe prirnarilq ohs?rV:d eagles braging on 6$1: I"LLCF n~r).x th2 ~ 2 s t .  and 
suckers were 127e primarj species  taker^, Airnost aIi suckers cag;%reci b> eagies %ere alive uhcn t k e n .  
and "1 01' 71 ithsen.64 suzkea Parages ~ ; ; ~ % r r e J  11: rrfilea The ~mportmb of skesi. was the 
"powzriirse r;ff3e9. at Km 34.5, 



i \ i ~a~g  bt.igh hilajIo;i jeptjl, d:i; niiisr nij:abil ckara:rerirrc o?' @ex rif'TI2 s:;.ik= poir l t  was ~ h e  cumtagacy 
of water temperarur-., ever-a oser &it c3ii1.s~ :it' d SP:n;tali, I n  198tiA r i l e  rc;.=,per;reurs range was onlv 
13.17'9; over &? pzrj~ki f ~ . o m  I6  ,"r1;4rL:h 10 31 >I;iy, rerxd ~ - n ~ s f :  measilre~nents \,r.ere in the 15-17" range, 

, . 
O&er river chara:tel-stirs ae sblcker strike poinrs ~ i . 2 ~ 2  31~0 coii";stenb. Wzfer saas usna8ly sha!i;:iw, \v!th 
the bulk of forages ozcurring in rvater jess ~ 9 a n  30 cm ir, dcp& aar~d n;azy Bi: wale; less than 18 cm deep, 
Water velocities wzre gzneraj';y iow, turbidlry dea r  to the bottom, 2nd substrate and vtgetatic~n ~ e n i P d  
ee\ bc large pehbics or rocks w i ~ b  a ~mitssy algae ;~-;arii~g cir 0k5er vepe:ation, alrl-no:lgh a nun2her of strike 
points showed no :>ege:atian. 

B e  iu: river %<:!rages we .ttbservci1 for other species, channel ~ai2';;~fi art2 bass, were primarily im river 
pools or runs. However, due to the small nurnber of observed f~?riige";or fhesc species, we cannr3t 
ccrnfidently describe she generai habirar where eagles "i)ra.-ed t2 for ~ i e i n ,  

irhserved rrzsewuir forage5 fbr charice: ar t ish.  blrrcgili, and !argc.mour;h bass. buc unfc~fiunatelj cntllcf 
rloa iilenttf! ~ i ; " . r  haif the fish taken Airnust ail :caag?s irn !he recervonr $%ere in iiatcr deeper than 
310 ;rm Distance frcm shore tc) strike point ranged frilm l0-100 rr;, ititti 20-58 m beirlg r$,e most 
~ornrnon Water ternperati;reh ranged Prcm 20-23 "C, and rurbidir) a ais cunsixtentiy law. 'T%ip,se data and 
riiose on the gagraphy o f  torages iuggeat that eagle?, *raged where carrion oz:urred. 

. Eagles might ae ei~ker  temposariiy impacted from the effects of darn repair 
activities, cir permanenti  impact& b j  habi:at madificatic~n resulting from the repairs. Impacts might 
result from direct disturbance to the eagles. or froill fcwer foraging opportunities by impac"fng fish 
populations or the corlditions of their ~ulnzra'niiity to eagles. 

Disttirhance From Consiruction Activity. P~ss ib l e  disturbanczs during construction inciude direct 
disturbance f r ~ m  construction activities and habitat disruption due to :hanging reservoir levels and water 
flows b e i ~ ~  t3e dam. 

Comtruction a;rit.inies 5% ill apparenrly he rro :loser than three krn to &e nest area, which is approximately 
3.7 airline krn downstream of the dam ["C.S. Bureau or' Reclamation I989cj(afi current eagle nesrs in this 
territory are in Kms 34 and 35) Goriseqdent:y, i i  is unlikely h a t  these activities &ill have any significant 
direct eft^ict on bald eagie nesting activities u ~ ~ i e s s  construction ~ o r k e r s  x iolate the closure. However, 
ionsirtiction a2rivi:ies rnaj or ma! sot ciissou~age eagle use of the immecIiate darn area. We hake n u i d  
eagles ioraging an  dl:: resenolr  just n;ir& ul' the dam ar Slim 4i7, partizuiarly in late April and XZaj. 
fkae eagies did not tend tc.t frequent fhs  taiirace ared beiots rfre dam 

Hzbitat Alreratien--Riv..- b.i. Bald eagles at rhe Bartietr breeding area foraged extensive! y inn the r i ~ e r ,  anmd 
ci;nseq~ently the maintenance of suinlbie foragiiig condiaiopls and fish habitat in the river is impuflant. 

~, 
Slaace anirsipared releases under bo& ai~erriaeives kvii1 be unalrerd (1J.S. Bureau iif Reclamaticbra 19901, 
thCrt. pr;mId he mu e32c.s- 041 [tie an:ail~renanct. k ~ . f  :he 1.jM2 areas i~:fte:.e caglei. cake suckers, i9ai8esdi1ng the 
inanportzint fc~ragiang ri%e at X(m 34.5, 

Hi~wever, bald eagle foraging areas isre rlotable for their low ";.irbidiey, and cnnsrhtac5inn activities, 
especiall! rhs "'bnrrou." of material. can be expected tu increase turbidity IIB elac river. $be final 
cn~ironmenfal assessment 8;otes tha'i 1-~rbidiry impazts can be nlininlized '%y restri:tiaag tar miahinaizing 
inseream i ~ w k  almd obtaining bi4rr'i3tig marerials %om areas iistatsside :be maiin char,neIV (Li.3. Btarzaea of 



Reclam;i:ion 1990j. h*ioss bald eagle forsges tb: su;.kers L?;CU: ir! ii.ai;-~ i t s 5  than 50 :rn deep, Increased 
 it$. shoial.cl ncit l;ignifisa~:tiy aft:$ eagie $,lragir:s i- i>>~i? l .~~: : i~ i?s  if i " b 0 . 2 ~  1101 er+ce)&! 8 !eve$ rhat 

aee<:s presence ctr r:isibiiirv oi' suckers in water ie~s ~.h&aj 50 an dwp. 

Water LeDlperdturcas f t 21~9~ :  the dam also n3pesr Irnpiin-e,inr ti, ea$z f,'~,3girig $an 6i;e niver. EagIm ill t h ~ ~  
territory for;-fge err suckers a31 thrcmgi? :he hrzeding sesbdn, Ti:: pro::a:id xl2ai<rring of suckers 
apparenztlj depends on the buffering of w a r s  een:peramre t l j  hypct:irnnzti; releases a id ,  in turn, b j  
lerrrperatnnre stratifizatiora in tibe resema>ir, The reian:~ e constancy o r  ssater remperatures was dcmanscrat&3 
in our nledSurem?nth jib forage points irn the heavily-used riffle at Km 34.5. ShcsTe-tern1 cha~igeq in water 
telDi?erafidrtt due tr, changes irr  :lo%> t>r r e s e ~ ~ o i ~  seratrfi:atiora ;lurerag idn_irru:tiun, (3s m;ns perrnan2ni 
changes dus  ti> s p i l $ % d j  alterataolls, mlgh: H ~ U Z ~  ba$r,ngim:g iapporn::;ita.-;; fur ru:$rers. 5Vi1stkzer i8;;h 
changes -oct>rald affcct nesting si!:cess 8s ua~know:! 

. Reser\o~r dnaudoivn (not prt~pus2d in ;nsbsrru:riun alternatives) ma? 
adverse1 j affecs bald eagle foraging op;x)mrnlriei. Drav~ dott.n nza-j dett aien h e  nests of cenrrarchid and 
Icralurid i k h ,  and can asphyxiate fish i h ~ a t e r  ~rthilrawais signifj~antlj decrease the oxygenat& layer 
of the resenijir. ALrht~igh rhls couid posrticel:, affect eagle foraging activiires during the time of 
drandilwn b? providing a source of fish carrion. a drabidown whlci: results in d long-tern1 lowering of 
fish numbers would obviouslq he dizrrimental to the eagies {see H:~rseshue, Section B4.5). Beneficla1 
effects for eagles of reservoir drawdosin are drscussed in B4.5.5. 

Drawdown of the reszrvoir could increase the distance from curlenti! used foraging perches to the Rater 
However, in our smaii sample of foraging perch to strike point ;iisra:;ues. a largi: perseatage of images 
on the resenoir covered long distances, sornecirnes over 1000 m. Since the Bartlett eagles often forag& 
successfuliy from perches distant from the strike pomt, a change ir; perch d~stances shauid not be 
significant. 

BJ. 1 .ti ItZanagement Rt~ommendations 
The Rar"riza Bald Eagle brzding area should be considered a territor) of significance to the welfare of 
the endanger& Arizona nesting population. The habitat is r i d  md somewhat stable and will probably 
remain so if: (1) flov;s and reservoir levels continue to suit haid eagle foraging ecology; and, 12) the 
eagies itre not excessively impact& by humans ir, the breding area, Cnder such favorahfe conditions, 
a pair of bald eagles utilizing the Ba ie t r  enviroris can br expected to add significantly to the overall 
recruitment to the popuiation. We make these points un the hasis of the history of this pair and our 
current stud] of it. Fuaher sezomn-;endatiilns on t j lc managzmerah oi ;he Barliett breding are given in 
Section D4.3. 

Direct i~bservatiora of forages in the BarPlcrr f-;i:i%dir~g :ma slacli"ie~ a rzlzaxsce on sucker species takefl in 
rifiles, especit311y the ""pi?~erIirae ;ifr1eq" a: Km 34.5. ?Isis riff2c remained in place: tfnrough the breeding 
season and was notahk for rhe c-consistency of inatPr temperaranres 3: stsike points, eveaa though wc 
ohst"me4 fur age^ there ror approsamateiy xv*o 2nd one-halr months in bgrsta 8988 and 8989. Citnstant 
temperatures in Clis and prwumshllp in nearhj riMec should prohabib be regarded as favorable to nesting 
eagles iz: this breeding area If river sondit~ons ss ere altered sts tila: sb;:k:r:, no longer us& these rifl>es, 
other sourcw of prey aou19 probailly be reqi;~rzd te, ;nain:;iial the nest 

The smal!: number of o b s e ~ e d  forages for speics ocher h z n  su;kers makes i: dift;'ialt ti8 determine what 
hab~tar these O E ~ ~ F  5pc;ies are using 112  rave^. ~sei:iii~i whsu t$?e'\i' are: t~~ilnerabie ti2 eagles, hut rive1 



. * naacro- and microhabitat, silbstrtire. axid ;.i'getarlcn tili. thz fe\+ ;;ar$kf:: ,inii hass taken appear -iv difcr 
si;lmev;tlat fro~r: ~ h c  hakig,;ie r:?sac;xxi.i.lnexlts fix hiizkers. Gei.:ersIlv, ir ~ r ; u l d  seem % h e  maiaatenance crf r jwr  
csnditii.ixrs suirainle tbr large nunxbers i,r'sra;k-c;.s ;$ &2 S C T ~ S T  me,til~i! ~,sP 1~1tintali1inp cagic kbraging hahis2e 
in ehe Barlletr brzcding arza, 

Tht. e ~ r ~ n d 4  avallahilrt?, nt suckers in rbEe 891ahjrar d~~p~i~c;"~:l.i:, results f b i 2  sudkient  wazetr in Bdrelet~ 
R6ser\uiz. tc mainrai~! a 21301 ha;.pillimn~iln: azd, i Z I  release of enlsi:y%; hypi-glimneri; Mater from the dmx 
tcs mainfain stream teixpera:ure~ of ah t~n i  12 1" s: s ~ i  in Mai-ck and April, Riffle habitat suitable t i ~ r  
bdd  eagle forqtrzy on srxkzrs from the Hartlae-p, nzsr cliff ex-iznds d,~wxlstrcam h i t  abote Km 29 nenr 
Seedie Rock, Thcre is snftXrcient iiiversirj among these riffles 10  pro^ ide toraging oppomaities for eagles 
a3'r.e~ a ~ar12ty ot Bous, st, ei-te rnarri corziiif"vations of Scdding ukaizfi ::~>;w;< svould h e ~ e 6 t  the eagles are 
f d thcssr: rehzed 10 mai~taining spring temperarures in Poraghg rifflflacs: and, 12 2 those which xytiuld sbts~aln 
a population :,f suckers e;at ex the long tzri::. 

f f f i r t ~ .  releases becimlr: :hroni:ally icw and or lou reservoir i e k ~ 1 5  13~1 11j1192r sustain a cooI hq.gtolirnnicmn, 
Vrrdr. River water temperatures would geners1i.i i2,-rrasc. a i ~ d  carp n::ghr come so dorninate the BaalzaP 
brehjing mea {and territories dounsrrc;"am~ Whethe! tars t t i~ i l ld  negatitely ilapacr occupancy ;and 
productivity of the Barilea bald eagles over the iorrg term is rrriknown. but our data show that carp and 
catfish are major prey of b d d  eagies ir, manit other rrx erme settings in Arizona. 

In April a ~ d  May eagies took primarily carrim from the resesyoir &at died either from spawning srress 
or from angier-induced motzaiity. Spawning stress prrrrlariiy ~nvolvw' crappie. an open-water species &as 
experiences considerahie post-sprtwning mortalit) and thus becones available to bald eagles at Bartlett 
and at ather reservoirs. Crappie were tke mast srilized reservoir fish bq the Erfafilett pair, so management 
favoring their abundance in the reservoir, especialij in the threz- and four-)car age class, would benefit 
the eagles, Excessive resrmnir draudowa, parlicuiarij during spring. might be delereriizrrs to crappii: 
popui;ltiitns in the short- and long-term (see Hitrseshoe. Secrioc E34.51. 

Morlaiity of resenois fish due tct mglers is generallj beneficiai to foraging eagles when it results in 
floating carririn or carrion along the siloreiint;. Fish hsads and other remains discarded by anglers were 
uti l i rd by the Bartfett eagies as were fish possibly killed by pri,tpeller strikes (carp are often killed in this 
manner) mind those hook& and lust. In the latter case, hovve~er, there is a danger to eagles from 
monofilment and fishhooks [Lee Section C 3 3 i  either o f  which can seriously injure or kill ~esttings and 
possibly adults, For this reaison. we recommend a sustained progranz oi education tti make anglers aware 
of &e danger to eagier from mi?nc~tilament b i : ~  and tjnhlrag lures 

We 5elisi.e that distupbanzii rn bald eagle,. b> hoaes on Bartiarb Rcseri.oir is for Ptne most part 
in;orasequential. Our experience he re  and at sisme &.if &e othzr large reservoirs has hem &at eagfea 
generally ignore the Roars. Ar Bxtiert Reservoir there are feu gwgraphizal ftiiri of foraging. This is 
psr~bablq because { l j  eagies forage: s s ~  carrion spread Ebarasugkiou; the reservoir; and, (28 there are 
9el;itivel) few shallc~w a e &  where h e  fish are vulnerable ti! bilern, S ~ I H Z ~ :  eagles s e  appsently ncir 
dependent an specific resentois foraging I~cationh, the impact of dbst.~rban:e i.i p rabah l~  not signiticarat, 
particularli. as cornpared $0 certain rit;erinc. ~ r e a i  of high p r q  sun;zntral~:,z~ and availability, suc3 a\ 
K.m 3 3 5 ,  

H~auever, there ifan be l i ~ l e  iinu:?r that public use on &-ze mea se;nlims I:: of :onsiderable consequence 
tu the Bastlett pzis. Problems rn:liadr. ; I ,  5:7ius$ing trwx1 t t ~ c  n e : ~  ijurmg 1n:uhatac3n or baroodrng: 



(2.3 diss-airhance at important lipraging arsas that results in eagics ~;:c;iJice - d.ies: areas: &lad, (3.1 .;fior?ning. 
In the first case, If is inl~i.in:ls &at e g s  an3 i;x:.,aii t:li:ing ixay die i i z  a f i ~ w  minure.; ft01-n ~ ~ ~ ( I s I I H . : . .  (37. 

predation if 128% att28idei! i ~ . g , ,  shaded:~ hi. it:: p;ircrj7: la.!;. fe is chere:;?re i:~np:>reant that. the annird{ 
. , 

.- 
clesmre ordered by tthr f osest Szfi7ice be st;!cri> ~ni':??ri.ed. R2:ii;i-e bald eagles are particularly PFL?~~? 
tu failure during the ~ F P  u- stage, the closure s?:iirrlci begin prrior lo rhe laying cf ~hr;9 first egg, 2nd the ni.sr 
warchers seiitrlld be present or: BPI' prior TO lh?ie time. Th,i nest w ~ t ~ h e r ~  shi!liid p s s i t i ~ n  t l ~ e m ~ e l ' r ' ~ ~  113 have 
r.he best i?pp!,rrunity to pr'everlt public users fro= t';:;shing il:ciii.iating or br txdina -. +$es during hot days. 
L%:e beiievz it worrld be best to have :lest watchzrs pressnt every day at Bartiett, from jusx Refctre 
iracubation ro the p c ~ i n ~  of ti1erml?~et.uiarior.11 (abi:ait 4 weeks 01' age). bef,:~re going ti) a "days o r  
atiericfance schcdibuis,.. The watchers tjneiisselscs shc.uiLi ai$-ciid going ~ ~ i t k i r ,  200 m of the ness ianrji the 
y ~ ~ i n g  are at ieask rlnr month old, Deaths of i-21ci:;. rlsiriings Zrcs~n fl,;at slress are known or surcpectetl at 
ether bald eagBe nests in .+iriznna, so this pg.ijbaem s h o ~ i i !  be kep: in mind &irc>ugi:~ut the b red ing  season. 

i% ;.i recorn~:-iend &at all public user., an:snilsilg raze:., msir~tain a d ~ ~ t a ~ i c c  ibf dl lzasr 500 ancters in all 
dire;"rictns iif the Bahtlztr Rest cliff from the wzzk prjcJr 10 egg-labi~g iirlzrl tine >Dung are ar least one- 
~noa&-old. Based tip: die repsuducti'ue histor) a: &: site, rixs p s i o n  o i  ipeiIli: Gonczxn is from about 
I0 Jm~luar) ti? aSout the end of March From :ate Fek)ruarj tilraugl?; ,tlar;h, the ciosure should also 
pn,tec"leagle fordging areds Jo\vnstream of rhe nest, rnciudlng the s:;pe:-ririje just upstream of Si\;e&lc 
Rock. fluring this approximatel. 5-ueek period. ns drscilarge of fircarins should be allow& In ihe 
ciciniry of K e d i e  Rock, We highlj r;commend t h i s  becaris6 vnz and paohabij rv+o of the adult rlzaies 
at BartleE %ere shot aiirf-]in the past five )ears, and aniither 'dz'd~ sh3t in 1964. In the event that long- or 
short-term flow changes alter the distribution of foraging sites, a change in spe~ifi'lz closure areas ma] 
he in order. 

We previousiy discussed the activities dhjring ;lala repails t la t  might i r n y i t  tht eagles. Other than direct 
disturbance around foraging bites on thz reservoir czdr &e darn, anif rile possibilitj that the increased 
human density associateti with the nork  might impinge upon r11c Fureb: Service closure, the remaining 
point is that of increased turbidity, n Inalter alreadg addressed b! the Bureau L?f Reclamation (1990) who 
proposes to obtain ""br rc?~ inaterial" from outsiiie the stream iiiannel as a way to minimize the problem. 
In general, i'israging opportunities for the eagles would prohabiy no: be impacted if Sezchi disks can bz 
clearly seen at about 60 rm in the nest ticinity f ~ o m  February through &fay. According to our 
measurements at eagle strike poirlrs a: Barriett and eIseuhere (szz BloSjstemh 19851, Iov; turbidity is 
essentiai to engit: foraging suicess on iive p r q .  



The R i u r  PtaizX $arec?ijl?.~g is It>;a%ed E l  LBX er~sf; of Phoenix, aimg the ritgtiizted Srhl~ R ~ k e r  br;io%$ 
St2wart Skluntaixa D d ~ n  and alamg Sagzian.c> f?es?acir nbme the &t~n  8E-"3&~lsr. f34 2-8 1. T h e  ageniats 
wleot6d Blue F'rsine for stx~fy hecause: i B i schzdul?d rniidiQ7ca"lic~ns of Stewart k$\?iineclin dam jtrl ~rnpn?i7c 
ditm  aft'^) might affed the bald eagles, (21 y u S l i ~  uce levdb ar Blue Pcaismr are higtler than at an) other 
Arizlsnrt heiid eagle breedrng nsea; and, (31 un$er_ttz~ding the ecology 1~":hald cagBes i11 this entirely 
reguldted xiver and reserwrac habirrit 5e:trng 1s conssten: with the god vf undax"sbrsdang the ecoiitgj of 
&e entire pnpulatioa8, ' f i e  similar hab~tats exp101ted bj the Blrrz i2oir.nt anld Bafilett pairs pro& I&!.,: sn 
opporaxmir) to e.;pli?rz nnd cornp:iJ.e gianerlas edgle prey selzit~dsn anJ fcirdging ~ i k h i n  1l;abitnx. 
dominated b j  water project ~nfiuen:es. 

The area surrouriding the BIire Point brcixding area ia iharactcrizd cf! srecp slopes and promontrlrj olifi^S, 
although the ldnd opens up dtwnsrream 'Rie biotic community is of the Lower Sonoran f,i& Zone 
irSrc~wrt and Lowe 1980, RrLswrz 1982). Upland habitat is chasa:teristic of the Sortoran Desenscrtrta 
Biiinaiz, Arizona Upland Subdivisina. t.ti:i; ipscies represznring the I'alokerde-Cacti-Mixed Scriib Series, 
JTle riparian ftabitat is a ~nixture of' the Sonoran Riparim Deciciuouc Forest ,md Q'oodlands Biome, the 
Sonoran Riparian Scrilbiand Biome, and the S~inoran Interior Strands Binme (see Section DZ for a more 
ciimprehensive view of bdd eagle habitah In Arizona). 

Plate B?, Bulldog Ciif6; (Blue Pornt) aloug the rct+uiabd Salt Paves (pfiotc? bi P. Seeker), 





Srigyasa Reservoir is bctanded ky m nermbt.,; : ~ f  proIz-s,oneory cliffs. aiitiotigh shaliou. water 2 ~ e ; i ~  occur $11 
caves, soax~etimzs xieh L ~ J ~ ~ O E B V O ~ P ~  P?T mesqrritc snags se::rir?ing in 8-i;c waeer, 'Tbc shiirelinn.-, in ;KC~S DQ)I 

bounded b). cliffs, contain~s mesquite and sime snergent vegcta:ion. Eniergi8g fr0-6a-8 thc Gcsld"r":eld 
h,fi>irntains ti) the sou&. Willcn;~ Spriags Cacyca irlrerseces tile resen.i,i;. ahous 4 knn abrwe %he da~sal. 

Tha Bluc id l~nt :  breeding area, discovered iri I93%Iq ~ur-tend:, contain< 3 plnnlacie neat imd a cliff nest on 
~17e '  re,ut i%atd rsver rexi? ~ P , o %  SSt~wzrt % l i l i i i " ~ e ~ i ~  ddi~i ,  d n i  a p::ln.ri:%e ncse In a side c,myrsn off I*ViIlorv 
Springs Cove on Sagmarclr Reser;,oir, Earl! pi-oviucti.i7it) data reraadsn $ ~ X i i ~ i p i ~ h e ,  611Q1051gh firs$ o<iupaDC> 
records in;tlude: the period from 1930- '936 (Phillip; c i  31 8;)44i, during .rp hrcb imp r?T tivo y ~ a ~ g  fledged 
in 1932 and I433 (Rubink LIL! Podbcsrat:, :976,j. A ; 'o~~ar~wtritd t;et nest 11eu Blue Point Rmger Starior, 
R&gd two young in 29-1 [Forhis 1985): it also hate fledged ypung in 1972 (f-faywood arid {%mart 
19831, although ober  repcirts fist ir as unsiiczzssfi_ll {Forbis 1986) The tireding remain& 
unoccupid at krac~wn nest s;szs frurn 1973--1978; howe\er, one a3i;lr was seen ira the area in 1978. The 
nesting territory sr.a\ oc:upied in 1979 3and 1980, but n:? knov~rt eggs %ere laid. The Blue Polar pair 
f ldged 12 young from 6881-1985, but did ni.t nest in ant of the kricrirv~ nest locatinns in 1986. A h e r  
rebuilding &e 1985 Bullit~jg Ciiff nest, both adults sat togethzr in the nes: a liar2 as 15 January L38T, 
then disappear&: they were found Iatcr with, three young in a pimacir nest off Willow Springs Canyon, 
approximately 1.6 km from Sakaaro Rescr~oir. The pair agaln raised three eaglets in the Wiflow Springs 
Cove nest in 6988. The possibility exists that the Blue Point paax ma! dsi i  havr: nested in this location 
in I986 and in previous years when the territory %as beiieveii to be unoccupid. The cagles hatch& t w i ~  
young in 1889 which died in the nest. The site was accupid in 1990. aitht~ugh apparently no eggs were 
Iaid. The Blue Point eagles have laid at ieast 27 eggs md f l d g d  22-24 h o w n  young. See 
Section B4.4 for details on annual producnvity mind mortditj at Blue Point. 

Just nofieasr of Phoenix, Stewrtrt Mountain Dam creates S a ~ a r o  Reservoir, wirh a holding capzcity of 
69.765 aae-feet, srrffffa:e axeage of 1260 axes,  and a hydraulic height of 113 .feet, The dam was first 
built between 1928 and 1931) jrhe year the Blue Point nesting pair was discovered) by the S d t  River 
Valley Water User's Association with is~f opea super-elevatd channzi spiliway equippd with radial gates. 
fn 1936, the Bureau of Reclamation mudifid the spiIlivaj by constmcting a concrete-lineb s p i l i ~ a q  
discharge charnel below the existing spiilwaq. The iinnaf sp i l i sa j  has h flow capacity of 105,W cfs. 

Except for fdl and winter 1989 Saguam Reservciir eievarions were similar from 19R7 tn 1%9. From 
3anatmf.y to December of 1987, rhtt mtm xater elcvatlnn was 1524 k; md 1520 ft for $988, 732s first 
half sf 3989 had m ax esclge ktater Bevi=l cf 1522 fee: tiaa 1987, $he range sf eiekation Icvels was 1522 ft 
(February a la 1528 ft i3ecemheri while an 1988, mlrnirr:am let el uas 1506 fr (1:ebruary'g and the taigttest 
%as 1526 k @Jecentberlpngure '834.2-2). Lekzis t a r r d  in8 1983 trisln is10 ft fJa9stlxyj is4 1524 A 
{Xiar zh-June). 

Sdg River (Blue k " ~ i n ~  serdoq)  

Flow is released via the itm:6et works dnrnsistang of O ~ Z  stcei pipe  wit^ ail 84-811ch btd~erfly valve, a ~ d  i ts  
flow capacity is 18@1 cts, Av2rage mnual dlscirarge trolra Stewart h'fo~~mrain Dam into the Salt River zs 
gentardlj 608.562 acre-feet-:, hfeas-8 dbschargc razes frtim t k 2  5teii:u-t n^$$ouni-air1 Dmsml into &e Salt Rives 



hjdrueiwtnc mrbmes, producir~g power hzfore ~t flows into the lower Salt River (photo by D. DnsceI1). 

below were considera'olj higher in 1987 tkan 1988: but returned to an eie\ ared flow by mid-spring 1989. 
A\ erage discharge fur 1987 was 101 8 dfs, and 896 cfs in 1988. In 1987, minimtlm rnean tnontfily tlovl 
bias 7 2 6  (January) and the highest disc5a:ge was 2240 cfs in Mar& $Figure 84.2-3). The range of flow 
rates in 1988 uas 3 ds in Decenlber to a maximum of 2330 c-frs in FeFmarj. Sirniiarlj in 1989, flows 
i a r i d  korn O cfs (fanuart, Februarg j t~ 23515 c b  bJ'iint: in 1989 

Patterns in mean monthly discharge show iirniiaritizs for 1987 to 1989 w i ~ k  Ro\trs generally increzir~g 
from the beginzing of the year and reactliug peaks in spring and summer. In 4987, rnean nlhtnthly Bow 
rose to maxirnurn flows by iZprii (1791 cfs) and in June (1739 cfs). Likewise, in 1988, mean mon&iy 
flow c%irrtb~cd tto 1487 by %farcI-i and rose to a peak again in Juaie (1-43 cfs's). '$-he flow partern fbr isthe 
2; ... k b i  + 1 liflf of 15183 s f ~ o ~ v d  a rniire de l a~ed  rise frc!rn n-r) flow irz Jarzuary act3 Fehna ry  to a high diecharge 

rats of 2124 cfs by Jun.2. 

Daiiy rnearl 30x5 present a rnqgniilied vVie~x; irfdi~;harg2 $ 9 ~  I1)~:cei~~b~r f i i  5une artid silrsw a pal~et-n ofvesj; 
low flows unril late ~iin:zr ro spring. Ir: 1986- 198:; t2ovt- .,aaleii f~-i?m a mir~imum of 7 cfs i l i i 22488 cfs 
i:f'igure B4.2-lj. Signiiicatlr changes iil dischasgc occiarr5d: in easdy January when flilrv;. incrcaszd from 
7- 3 cts to 678 ci-'kt mid a dip in Feb~uary'3iarch fsoin 1050 :fs rit 8-1 1 ti'i asid the11 back 70 2240 ci-s. 
In 1987-1988, dwiiy mear: reieases rmged from a very low fhoai. of 8 cfs  as she first of the year er-3 a 
sul>scijuene acute ris? to 2330 cfs i11 !ate February (Figcrc B4.2-4;i, A~lottliivr notable change iz  flow 

<..a. occu r r~d  ii~a Iate April whzri dis~hargc drcppeii ro $7 sf-. Flows in i.i188--1989 were likewise 1o~vest 



~. - (3-5 ct'sj ar the heglili.rir.rg ilf'ihe year un-,Il :he i7qixla\ifig of Ii.43:cb ~2;hr.n <irichiirge ~.;ase. & ;',5Cfi :& and . ' 
then ciinr;iaueii clinihirig r? a masinlraln ;if 2350 cfs (Figure B4.2-5). 

%,'&:c~ we beg;arr fllis 5eld stud? in Iaec 1986, we %$re inhtructzi$ to ~cidri3ss the possible impacts 02' rile 
PHan 6 wa:er pri>.jeci ivithin +ehc B!UC Pi?in: t?rr:$Ji~lg asc:i, spc:iqPa;~II>' thi?~t '  jn\,olxring the mi?ditj:.atia3r-i 
of Sresvar; %founta':;~ D 3 3  for safety puposzs,  .4:;i<i~ding to the P l a ~ ,  water supply, hj-iari)ptfwer 
capacityl and rezrcrzrional 'rizilisies tvouid be mainrainzed iind n,: nt:Li. fl:~cid storage ~ 9 ? 3 ~ 2  or CentraI 
Arizona Project (CAPi reg~laforg space i~o i l ld  be prigiiiiied. 19iiring our st:~dy, safety problems at 
Stewart hloilsitain Darn required the cocstaucrion cf an atrxiiiary ipil!way aild m~di f ica t inn  e>-f the existing 
darn? since it might ~ O I  withstand the maximum cretiibie earrhquake. The mildik%xl d m  would have zd 

height i r f  i 16 it, with a roraI spillway capacity of 2it?,000 cfs, The water lei~ei in Sapmro Kesemoir 
would remain a1 ex i s tkg  levels alier constr:icrion. The reservoir izvel wi~uld pericsdizalty fluctuate durirlg 
cc-.nstnac~ion tir itcccimmodate safety modifications t ; ~  the existing darr:. 'These and other details regarding 
darn modifieaticn are given irm the Stewart Mountain l2a:l.i Draft Envisiinnrental Assessment of 

Month 
[ !  
: . 4arge oi 3aiiy EIeva:ior, During 320r:" -- . - -. -. Yoan &4on:i.iy E:eva:'or 



September 198'7 7iArizt2r:a Pr~jjecrs Ofi?ce, Riarcail t:f Rcclamarloz, Phozr,;s, XZj. 'Thzse noiiificaeior~s 
ti? Stewart Mil;untain Da~rl BLE~F? uladlarwa) dearing aur- fizlil work have sin,? bee11 ceahnplrted, 

"$5 e c a p ~ r d  &c! adult m d e  at the" Elise I'eint ~ r e e d 2 . 3 ~  area ~ l i i  G-llrted him %:ti? ,n radio XrmsmrEer on 
20 %$arch 1987 Dsring 22 March- 30 Jan2 1987. t% L. r n n n r t c ~ d  his him$ range and foraging al-rrviries. 
radio-tra:k~ng for 55 days. In 1968. t5c stu.Ja:J P;haz Eiu3 Point pal: m:n 6 jdnunrj-1 Stant. in regrridr 
monitoring sessiainh oi 7 (s ds)s dusarlrn Reszarsn ~ n c i u d d  :c!::;lnui~c$ obieri dtlif11 sf the neqr during 
those same szssii.-n> f r  orn i 2 3fardj: I Q  %la) Ttx trb:trr s er sat 2 b . u  175 n1 fwrn Qle :lest, idennit-:, jaag 
drad .;king prey i t e ~ ~ ?  as the! uere deli~rireci. uni le  i.,-ornnaunisa:ing cih radii* ;xi& the traskers. Only 
AMOl had a radio rransmjnzr. During li-ne 1988 nesting seasm ikebmar!, %lay), we used tlc3 boar 0x1 

Saguaro Reservoir ro iihserve Sehavmr. and t r x k  eagk  mo.iexceilb; ic 198- we u i d  a boat only durrng 
late Ma: and early June 

S4,2, i f Tome Range 
We monitor& the movernznls , i t the 251at: Pijint male, AXIUI. tram 22 March through 30 June 1987 and 
&om 6 January &ro~:gh i June 19888, 1x1 both years, h s  nest was lucatd uil a pimacie up Wiflou 
Springs Canyon, 1.6 knr from Saguaro Kesenoir. M'e did iiclt weight :isitaiiim data. because the nest 
was not iocated directly along thr: reservoir or rrbzr 

%7a, 86 .Jan 87 Ma: 8- 87 ulu $7 %F 87 hi.% 87 Jrir a WMIY 88 M+ &3 .JL 8-8 %? &3 Nr?b 88 ~ w b e .  89 t!ar 8% Vgl$ 

Month 

M ~ r n i r n ~ r n  end ?dilx:mum - ?hean 

Fnguse B3.2-3. h f a  nnonthl? R i m 5  sn the Salt Rn%sr bulou Sae.;aart %1"8i~u~e,arn Dam from Nuve~xzhr k986-%ia: 
1980- 



F i s r e  B4.2-4, %lean daily i los in thc Salt River helcw S~euzrt  liountain Dam frr,m Decenibci 1086 
--June 1987. 



Sdgua~a> Reserti~zr ia lns i~ :~  or two large c3pe-81 water ~ 2 3 %  C O I ~ ~ C T ~ J  b: a reiatiiel! ndmr.o%a cham-snel 'b% 2 

refer xo fJle upper and Iouer r a e n o i r  bawd their upstrem and dlsunstream paisition\, dividirag rk12rn 
a1 the point W ~ P T C  " ~ Y I ~ ~ o M  S p r i ~ g s  Ca~>r,~iln emcrrs the narroG chdnn21 f r i w  elre sj?li~h at Km 2 5 ~ 5  

Plate $3139. Willow Spnngs Cove on Sapzrrs Raservarr was an rmportmt foragmg area of tire Blue PomZ parr. The 
cove W% &SO used bj tbe juverules after fldging from n a t  6, ~ ~ h r c t  1s located up U'lllows Springs Canyon, 
( F e b m p  11989, photo h) D. DnscctlIf. 

The Blue Point male's total home range for both years combin& was 25 river Km in ieng.tin and extended 
frctrn Km 11 to tim 36 on the Salt River and included ill1 of' Sagraro Reservoir [Figure R3.2-6,!, AMOH 
spent mnsuof his time at severd distinct areas on the Salt River and Sag-uaro Reservoir.. AMOl's favorite 
perch was on Bull f>r$g Cliff at Km 20 ~ * f  the Salt Kr\-er where ws a.cc~~rd+d 22- percen: of his r isitdtiozns. 

These ~liffh vrcre over. 800 m in hzight 2nd p ~ ~ i . i d e d  a V ~ M .  02 s;"~eraI riffles, A~zother 9 g?er:rnt of 
A4%flli's iisiratroos H l r C  80 iin area ~f the ril;cr n e x  Blue Prminf Bridge f i i m  krr r  13 through K I ~  15 
AMOl $so frztiuented upper Saparo  R~sen?;nir at Ern 27 and Km 28 v.kaere the resemaiir wai sh&Io% 
u ith many dn~wneif mesquite snags on whizh Ah201 perched { " D r o ~ n d  Mct.squ;tesY), About on~-tolalah 
of AXfO1's vlsltariolas Hers  to these 2 b l s ,  Another are& frequented by AMOI was Willovt Springs Cow 
at Km 2 ~ h a e  Re recorded I t  percent of his ki~itatiijns. This narruu ci?ve is walled in hy eIiffs rsn 
either side, and its southern trp is qurte shallow ~ X%ZOl used Xrn 24, just diiuncrream from the mouth 
ar'%'illuw Springj Cisve. iS3r 7 percent itf his ;. isitatbns. Orhe:. hr;s within A3fOi' i  home range receiv2d 
~ Z S S  than 4 perdent of his k isitafiens and on]? ;s PC% Km, were news viiltrd 





The Blue ikgisint rraale frequently soared :!o.,-2rlarpd f ~ r ~ r n  his n?s: in i3;i;'iiii:w Springs Canyon ti\ Bulldog 
i f  AM01 nczasionaiiy soared up to 5 kms irbxr? the Sal: River or Sa:gxar_~.o Reservoir over &te 
Goidficld hfoar,untains and Steavsrt .t%o:;oralii ai"ii~::gi: &, :vt x v e r  re:a$rded hhin; g>ercia~~i during these iarlarrd 
f ~ r a y s  . 

M,2,H,f Seasfinal Shifts Durrng 198' and 198S. .4M3i "s u w  nf ia;s hi;m,: ronge ~ithisa 2 8 4 ~ 5  smdy 
periods \.mid in s i x  B r m  15 t i 1  21 r i i e ~  KZ:L Gsne~ail:,., rhet area used ;i9as larger earty in the brzding 
season and shrhnk as $he sedcrrr progressed. :ci.-iMdl'r panern i-rst̂  hi% home rdngr w : ~  similar  PI^ 

both years {Figs B4 2-7' and B4.2-8 

We smcfi&d 'chi: eiirj.i, bsealanag scam3 In Is88 on$> [n Januraq, alrmos: all /94Bi df hZA10Ivs visitation> 
RCTF to S a ~ ~ a r o  Re~enonr  He miis1 fr'rsrquentjj per,hed at Krn 2' and KJII 25 (sn the upper reservoir rar 
ICm 24 011 the h e r  reservoir Both ef &esc areas bad shallou aiiier dang rSis shore wrrh nzasbq bluff5 
or snags ror perches. There ari: ssvcrai small coves lozdrzil ;;c Km 24 In which carrion would ofxen 
collect We recorded .&>I03 perched 611 &e extrernz cptream end of his home range (Km 36) on the Salt 
River during t h i s  tline In Februar!, AhIOI ;onrri..iied ti. u k i :  Slaguaro Kearrvo~r most <if the tlrnc but 
about one-third ill A3fOl's v~sirdt,tli~ns were to the Sait Rl i  e: %here he began frequentlzag Bull Dog f :iff 
at Km 20 and mi,ti-rzr secfrori of rhl: rlver at Kn: 18. 

i n  March and April of 1987 arid 1986, AMOI used h e  river porblon of his home range much more than 
hc used the reservoir seaion. For example, In April of 1387 he used the Salt River for 72 percent of 
his visitations. AM01 used i i e  f u ~ e s t  downstream portion of his home range in March md April; we 
recorded him perched at Km I d in both years. Tfiroughour the rest of the breding season, AMOl's use 
of the river dwindld as his visits to tire reservoir increased. AMCll's use was concentrat& in a f ew  kej 
areas, His fworite perching areas in May and June were in 't.Tifii~av Springs Cove and Km 28 of upper 
Samaro Resensir. Tne strailow water of Willou Springs Cove &as fifIe;il with vegetation in June and 
provided good habitat for carp. Krn 28 had man) mesquire snags located in the shaltow water along the 
nislZhwest shore of &fie upper reservoir, fn both !ears, AM01 us& much less of his totat home range at 
the end of the breeding cycle, 

&5,2.1.2 Soaring Range. The soaring range ofthe Blue Point male (AM01 ) exteslded frctm about Kr;n 

I0 to 35 ora the Sdt; River. We ob5era.d him once at E;m 10 escorting ;in adult bdd eagle (likely 
one of the Orme eagles) from his tzrritory, Aorh AMOl and his mate appeared to soar irup to 6 s r  so krns 
north and south of the drainage in what seemed to be terricoriai pa'trolling. We estimate the Blue Poinr's 
sc~aring range to he about 192 squxe kms. 

334.2,2 Foraging Studis  
We studied ii~ragirag b j  tli~4 Blue Point msIs bald eagle Irom &u, 1 Marcha--20 June 1989 and 
31 january-21 hfaq 1988 iVe dsc~ haye irn:idenral forage inf~2rrnati~2l.n <if rl-12 male f ~ o n l ~  21 franc 1987 
ro 2 January 1988, During our stbndj. we wanted to identify pre3 taksn b j  the eagLt: sez~nnBfy, to Hocate. 
foraging sites- arzd fii evalrakite rnacr6)- and mxcrohabitat sigle:iion b:y &a foraging eagles. 

B4.2,2,1 f f r q  Selsfctiorr. Pre) spbcies seleirzio~~ b) the I3lene Porr,t male (AM01 ) n$ determind by radlis- 
trackeres observations and preb remaizss ~ 3 ~ 1 I e i t i l ~ n ~  fu8lou ing fbrages in 2987 appca la 'nzbli; E342.1. 
Ssmple size is lot+ compared to the i988 data i~heri we rexrd td  pre j  deliveries, and Ifre cornparisosl 
illustrates the eEectiveness 01' &e nest uhsener metkiodijlogj. Tne  1987 diet ccrmsistd pprimxilq of 5sh 
678% of estimrtred biomass?. 'The higfn Peiieil"rge 3f t,~nli,iio%n fihh 1505 nual-scrically) again reflected 







the limiiatio~ls of usir:g 21114' trailkiaig data, s*:hannea caifisfi a~ ld  sxckers sepreszn~ed most of-' the fish 
hiomass utiiizd in 1967. l;n3den;ifi~xl :,3ar.io11 aimm the reserdilir, grrlrhsihl~ fish) ~ S L ,  ci3aatribtnrd 
sufpstantiall!. 6 0  the 198' biamass <17'Zj ,  Tiaz cha~:al;+ ,; catfish and yeilow bass iisted in in* 21 June u, 
2 January coiumn of 'I'ai-tie B3.2-1 were :ap~ircd in iht? Ju112 i937. T w ~ i  e;tre3 grebes were taken by- 
the male eagle in Ocxoiser axcl 5g;overaber on Sagliarat Reses,;ciir. W e  i~xide~atdly i ~ b ~ e ~ e d  $ive f<>rages 
cpn fish by the Blue Point feixale in 1987 irlziuding or;? charnl~d ;:atf%.i: and four ~rnide~meifieci 5sh.  

We iigaiz reci>rded itaterkml us8 b: 4V01 in J a ~ a r j  1985 h: captured three coo& on thz 
rese~\oir  (Tahk  B4.2-2 I .  Coos and grtbes !%ere takizrl tkri*ughb-t~l3ai.;t. adsting saasora in small numbers 
b5 the ~nkiie and fa,nldle (Table B4,2-35 &h;tliiugh on;) on:: %as &livered to the nest in Ma> 1')MS. Fssh 
dominated the prc! dcli;~r;acl i ~ f  ,4?/108 in 1968 mi represei~ttxd 80 p:r:ent or' the b i o m ~ s  deIitered t ~ )  
tile nesr, Suckers acco~arui  for 42 percent pi his bii>rnas contribution to the hazstlings, f o j l o ~ e d  iS> 
qcilow bass (1.3%) arld largemouth b ~ s s  i18%'t, Other fish incI;lJd ci~annel and fia&ead catfish, c q ,  
smallmoub hass, and walleye pike. AMOl brought in 10 inJi.~riiuai non-fish preq items in:iuding a 
jackrabbit and four rodk squirrels in addition to Uit: watertilwl discu>sed above. These items r e p r e s e ~ t d  
2tf percent o i  AM01 "s deliverid bicsniass, The Blue P~xint fen;a!c7s Jeiiverier u* rhe nesr tot&-& just o ier  
one-half of It-ie maie's. 37.7 kg estimate biiii~aass (G = 53) ccrnpsxc! to 14.2 kg (n =. ifit] for AhlOf. 
Mean weight of fish prey deliveries for DF02 iZi9 gj  %ere o ~ l j  siightlq iarger than for &it: maie eagle 
f3Q8 g). Yeliow bass i25%j representd a e  grzatrsx bromass con:riSution bq the fernde, foIlow& cfy 
suckers (22% j, iargemouh bass 14 8% ), an9 cbanrlei cattlsh i12 % 1. UFO2 apparently captxird more 
yellow bass and channel catfish and less sucker& than her mate. This had pmly ro do with her tendmc) 
tu stay near the nest during the first half of rhe chick cycle mrl pctisibly a greater idiosyncratic reliance 
on the reservoir. Tne results our anaiqsis of preq remains from the Blue Point nest a e  presenrd in 
Section f35.1.3. 

Sea5onai diEerences existed in preq species taken by the Blue Point eagles in 1987 and 1988 Fables 
134.2-1 md B4.2-4). The eagles focused uo n u a r f ~ w l  during ";he winter mon&s into early spring. 
M a m a l s  were also utilized in the early spring. Suckers were rakea tilroughour the nesting season. with 
peak use in mid-%larch. In general, bkck hass (SF.)  and beiIou bass utilization increasd as the number 
of suckers decreased. We observed peak use in gcrciri-irm (%ass) species durirzg late April and early May. 
We obsemed a similar trend at Baslett wizert: periifitrm fish also became importmt .;;hen sucker 
utillzarion declined. Catfish (sped %ere ;~asurnd throughout ~ 5 e  1985 nesting obbeniation periods, but 
mitst heavilq in March. 

R4-2.2.2 Gerjgraphj of Foraging. Bald eagles at itthe Blue Plainr breeding area faare heen bourn to 
forage OE Sa-maro Reservoir mind ifi r:le regalat& S~dlt Riter belo\% Stesvart Mountain D m ,  especial!:, 
heiou, Bulldog ClifYs and ncar the dann s p i l i ~ a j  iHa>ttoc?if and Ohmm 1982, Haywng>d mii Oil~nart 
1983, Sherman 8983, GruhS B-'; 621. 1953, Canestk,q, e; uk. 1984, Greibb 1383, Coliie el QI.  1985, Grub63 
1986ar. The eagle. were reported as &;aa ucst rts Grarai:e Re& Darxt, an3 up the Verde River; howzver, 
these birds were niii rnijra-tagg~d~ 2nd tile adulrs sezn Mere p r ~ b z b i j  from the Orine brediiing area, 
lia;atd ae the coraflur~l:~ the Salt and Veriie rivers. Fulaging ubJert ations uet-e c~i~fcenfrard n e z  ;F; 
Stewart hf~iunrain Dam spiiiwaj die;. AGF stocked triient in the ared. Tie eagles were not& to fieykneat 
the reserwir more as river recreation :tubing) incrrased (Canesrarp c,p aJ. 1954, Collie el uH. 19851. The 
above si~urces also observed the e a g k  uGng the Blue %'oinb Clihs and khc salud cliffs near the Blur Point 
Rsager Starion far peaching, Although AUEhT'k'P pers,>nnei saw the eagles fj to the reservoir, they 
usually lost sight o: xhe birds 

In the present study, we fo~nhi  thal: %-ni~& "ie river 3rd g-i>i. r ess i~air  ~ i ~ n t r i b ~ t d  sig~li%~a~(ffiely 10 the diet 
of the Blue Point eagles i ~ a  1987 zmd 1988. Smckeas were taken exciusively $^sai.p~ the r i ~ e r ,  while all 
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*Table B3.2-4, Sumnlary GI' exixl~atcd b i o n ~ a ~ s  <g;azs) of P ..ir.;.v - deiii;erd lo tins Blue Puinr bald eagle glesr 
in "i8P h!. ho& male zir2 $male  adulu. linmhsrs ira parer~these; refer to numben- o f  
indivicjuals liclkvxechw wsr. Some spe:ll?s are gribuped for analysis. Psrzenrages 
expressed ;as perceiit u i  ;;iiur~m tipia'i rolaxadcd til nearest v~,hole number, 

OBSERVATION PERlOlf!D.4YS OBSERVED 
3il?-3/2#.7S8 '3?27.-4,'9/88 4 ;  1 (j-4.'23!68 4;24-5!7,88 5"5-511: ;F;g m? 

I snaB 
Spmilaes 6 air).& 3 Jays Y cd:~y" 8 iia.;5 6 d i i y  A6 d ~ y s  

Fsh spf%:im 
SucLcz sp. 

C ~ T  
Cnlfish q. 
B!ncL. &sn np 
( ~ t h c r  Cznrrarchi: 
Yellow b s s  
WaIkye 
U h u w r ,  Fidl 

Other S p i m  
Waierfowi sp. 
Rabbit sp. 
wcr Marnrnsis 
Unknown Carrion 

waterfowl, yellow b z s .  an9 flar;?cad catfish s a n e  from rescrviair ('Tahie B3.2-5). C a p ,  channel. 
iat,tfi~h and Iargzmour$n bass %err; raker? from hoth the river and resenoir, but most came 5-om the 
resesv:tir. 

In 3%i~z&. i988, p r q  Rere capmrtd in near-equal p=rc.;ntag;s from reserwir E39G1 sad frtixn the 
river {4'$: irTah%; 84.2-5,. Suckers Here taken tson: [a:: iouzr rivcr dKm $3.2-12-31 &ad fiim near 
h p a r s  Resen-ciir dann during &c" hfa::f-! ipbservatitm pericsd. The ezgles took a variet:z;t, of f i ~ h  axle$ 

~a"rertim1 from the m^esrnai,r ir, 3lar;h. B? April 3968, ASfr34 \vaq taking sl:ikers in the SaBr River 
nnnsti~ f ~ r m  the Batn2 Point Bridge iXm 19.81 upsrrsanr: a, the dam. The nu~rlbes of pre3 $terns takznr 
from the river in April i r i  =. 26, 4 4 %  j were again close u? the neslnbzer cap:~mred i a ~  &i: re~er'6'01~. {n = 23,  
11 5 ), Prey taken from the seservcir ixlrrded mosti! biz& h&.s ~ s p , ) ,  y e l l u ~  b a s ,  aamd Cr I r j t s  In laez 
April and Ma:, we r ~ ~ o r d d  ok'n14' 1 W perGene 05 p;;) items with origim in the river; mttsrlj sucker.. 
ap; =. 5 ,  135%) Trom near the d m .  2'he buik ~ i -  pre! vrigir!ate.J fro111 the rehenossr in = 18, 
prianariiy Iag6mouT;"L Baas and ye;ll;a%i, bacs. 







Fqpret 694.2-7 and 134.2-b ski@% mat the yaners, of BaPisdt use. h? the. ~ s i e  eagle =&> rirnilx in 1 ~ 8 7  m d  
1088 and As,? rericzted foragialg ylaE-strn.c desxihed di7*3~;" 801. :he n ~ i t i n g  xzsrqn, ID e d j  1988 
Blj~nua~> and Fe9marg.i j ,  eke rnaln eegle s;,enr :,l~nilieaabl.:: e l r~ i i .  .i: rsser\-ois arid mdJz only +x:;kcirjnai 
blsres ro tlze rivrr. 'F?lt: eiiglc f~>ragoJ c ~ . t e ~ i s ~ i ' c i ~  uli ~~aterfi3wI 8~1: t l~c  n^e_zeriilar dt this time Xn idtr  
Febnnarj through XI_.: i; he spent rraor? erne &an 1 z~~zr . .  k0~dgi12~ L:IX 5u:bi.ra -rthlch Bere 5pa-a niny, 
d ~ c i u g h  he cc5nrinnued eii. bequent me reszncn:. d3 i h e i l  The edgie t71sited a larger s e d  of the river in 
h1"~facfi iB8M (Kmi 6 1 2 i  3.. compared eo Apr:l ~ K m r  14-2 11. and &la!, Xnns 20-29.). Rives ftosage~, %ere 
a5n;exatrated on spawnme sxkers  Sirnilla; ;o Lie paaern obsan~ed in a;?c Bmletr breeding area 
~Sectiiin B3 1 ;, we fi?iln,l th"Jla t6;icker> i>ra: s p 3 ~  : x d  12; the l;aw;r r ed ;~ 'h~s  of h e  rrs7er, biit, by Ma5 .. ~ ~ i k e r  
spawning i~;currzd mosriy upsrrearn, ?'he male's vislcatrons ao ihi: river wzre rzst~;.i:t& tio Bulldog C:iiffs 
near the c%zm in la t r  spring., Tfw gradual mobement upstream of vlsiratiolls c~ident, during the month, 
of April and ?.fa) 1985 %as concurrent uith in:reased use of the ~ c ~ e r v o ~ r .  

The nlaie eagle used the da~nstrearn-most river kiiorn2rer.t f i r 1  in April of  1987, one month behind his 
acrivity the folloibing near (Fi~%re B1.2-7j me 1'387 vrsitaliocs data rcveaied a gradmi motement 
upriver in Ma3 and 3u3e urltla ir,:rcased :disitationa also tr5 bill: rcscr~oir .  11 may hi" important to note @]at 
large spring flows from the dam occurrd aalrnt:st on; month later in :98? 110 March, Figure B 3 , 2 4 $  &an 
in 1988 (20 February, Figure B4.2-5). Sair River flows below me Src%vm h4ountain D m  also steadilq 
declinein from Ialz Febmarq %rough earl] Ma> in 1988 idiscliarge near zero); ho.itever Rows rzmair-ted 
relatikely constalt during spring 1987 foiiowirig the initial onset describd above. The one munth 
difference berween the onset of downstrzar-ri sucker fbraging and the even&& movement upslrem may 
have been related to the deIaj in 1981 of high tlows and the maintenance of higher flovts in 1987. 
Optimal spawning temperatures for suckers possiblq ozcurrzd later and lasted longer in 4987 whxch 
possibly explains the observed difference in sucker use. 

Use of the reservoir it.= minimal in the early spring, but in Zate M a j  and June 1987 the eagle spenr the 
majority of his time on the resenoir, espec~aliy in U'iliov, Sprirlgs Cove, in May, the eagie frequent4 
h e  resesvoir arid foraged largely on yeflrru bass \vhi;h had dm3 (or were moribund) shortly afi;es 
spawning, Figure B3.2-9 shows visitations of AM01 along shoreline Kms of S a p a r o  Reservoir. Time 
were concentrat4 in three arcas: (1 j the area o i  rhe "drown& mesquires' In Skms 12 and 13; (2) tVISiovi 
Springs Cove (Skm 3j; and. (3) the r,u&ern shordline of the lower reservoir in S h s  16 and 17 
(Camper's Cove area). These three areas of high visitation scores were where we also observd &e most 
forages (see Obseweb Forages, beiowj. Resenoir elevation ievrls remained relativelq ci>ns'rant durirlg 
boeh 1957 and 1988 breeding sezoas  (see Figure B4.2-3'). 

M,2.2.3 Observed Farag&%. We direxlq observed 153 hrages in the Blue Point breding area; lhzlr 
distribution b )  zone is shown in Figure B3.2-10, \%'e zdenriilcd 134 of these as to prej type. One 
hrrndrd ;74.65Xs were idenrified a h  torages fc31 risk, 33 1,24.65,~ far hirds, prirn,iriiy ~aterf i iwl ,  and tine 
10.7Rl as a forage for a m m m a i .  Of lilt rcmdiniajg 251 fzrages 111 which prej  type C(PUBC$ not be 
identt-fidc3, ~aztitst were prishab8j fish bc:a:isr i i 1 the! .~xturr=ci %)r, thc water: i2) fevt of -them t<mk place 
an the uinrer when rnilrt wate r f~u l  fzrapes OG:UT, and, i31 ft3rages fbr ~a~exrtovtl rijuld bz reddrlj 
tdentifid. Bezause: M r  cihsewd preq deli~esics rr-I 1388 But aaot in 19871, ttt: were able to identify prej 
more oftera In 1388, The reader shituid be a u x ?  thai th2 d~strihulitan o f  rabsrre*ed.fhrages shown in the 
t&Br is nut zquivalent ti) the distribution of iz;i:;~l fi3ra225 hecause of  the chance fdctos of obsemer 
ii~cation wid hecause it is easier to see i3dgIelc fr,rayiils on the resenair &an on the river where srisiB4iIlt) 
ss nfte~a restricted. 





Plats B10, Yellow bass became an Important prey fish of the Biua Pomt eagies in May due to post spawning stre<* 
and moaaljty on Saguaro Resen~nlr (photo by . Bs'ker). 

Ohsen7ed River Forages Fgr Fish. In 1987 and 1988 we observed eagles fixage 33 times for fish and 
ten times i'or unidentifid prey {all were probahiv fish). There were '19 observed forages in 1987 (1 1 for 
"fish9' and eight '"unidentified") and 24 in 1988 (23 b r  "fish" and 2 "'unidentifid"). 

fish PTGJ Siwcles. We oixerved f ~ r a g e s  for fish along f O  Kr-n of the Salt River, from Km 21, below 
Stewart Mountain Dam, downstrearl~ to Km 12, above Blue Point Ranger Station (Figure B4.2-11). The 
prsy raken in these river forages was primarily sucker specizs, M-ilh 21 suckers or probable s ~ ~ c k e r s  
identifig1 (Table N4.2-6:). Only two other 5sh species Vizrc idcnti-ficii, channel cattlsh and carp. Ten 
fish could not he Identified. There was a conspicuous absence of carrion prey in river forages, with only 
spne verified carrion Zkragc obuea-ueci (a ~haricel i.a:tisi.i taken ae Km 20,li). Prey status (alive or dea~f'l 

~ 

PV;~S determined B'or 12 of 21 s ~ c k e r s  jindiiii:ng prclbab!? suckers;; all 12 were judged to hi: aiivit when 
taken. Tilere is ni, reaso1.i to 'nciieve ekar many of itle rcrnaialing ft?rages were for carrion. since veritjed 
Live. su2kers gverc aakzn in aii the mic~ohablcats where tve obscri,eil iLiragcs for s112kc?r5 c ) i ' ~ n l ; ~ ~ i ~ l ~ . ~ ~  S ~ ~ P L I S ,  

The ];ask of re:or-ail; i>i'carrioa.i taken or, 111;. I ~ V Z T  5 c:iri~)~-ls btx:i~~se we t i r n i m ~ ~ ! y  found :ar.rion suckers 
deng  the river [~scc Section B4.2.3). 

;lficr.~Slabi~ilr. kiv'e i;ien:ifLxi river habitat for-  2% .fc:~rag2s for identij3'ied fish in b987 and 4989. 'The 
ma-jorii-y rlccurred in runs {la =: 9j1 rieles ( f a  - 91, or 23i;iiis = 6jr arid the others were j&tgib&i$& 
berrtvem pocket water, bazkrvafer, and pre-ri2le {Tablz B4.2-7). i4r;e. for which precise data c~ra ld  not - ' 

be ohtaincxf, was in either id p ~ o i  tajl c ~ r  bxkwntzr ,  Tai~ii: B4,2-7 a l w  gii:c-: a Pr~akdov;~ ;  of rivw 
svj l ~ b e r & , @  -.F arjd vczi.1-atiorn ar ~h41i.s-. strike points. Sui-:.:rri;c 7 % ~  i s  yli~;.~lari[y rocks {22 of 24 



. . '[h~ diseribrsti<-..~~ iaf ~vatt*r iji3peaki at river f<>raging ;lu;nia :s sh~tv-r i  ir: Flguriz 34.2,. 12.  Dep& 4 1 ~ 3 5  l{KB :m, 
C~Y. at 26 str.;k;c. pdints and greater &arm 20Q tan a! G~.ilr pain;% fk;r whi~ix the dlifa XCYL' C J ~ ~ I I ~ ~ I ~ ~ P P I I ? .  
$Tga;arzr tarngeratures ;it rivzr strikd pnints  are shown in Figure B4.2- 13. T%?se rxye ra tx re s  senlain& 
fzirjy c<,ns$ane evzn tho\y?i dasy nzre  ;a"r;.'n 3;-21. i!:e ;iirir-s. 0: r\x.(! se:ijss,s: from the xnli&j!e pf  tlarL+l 
rti the znd of ill 19)R7, mid frsnrn the 1qini':ing 0; Fei?iu3rj ti:> rh? beginning iaf &fay in8 1988. "1a-ie.sc 
t~n-yeratur;~ are cimrjar ti> tilose obser;!zif 2% r;?yai.:y<r . crr.ik:) L - ,icGini.i ia: rhe Wk~rtietr breeding area whcrc 
baid eagils also rook suckers in a regcistccl river seurion near a daii;. 

'I'urbiiiicy was ~1231. to the bi>tt[>r;l at 30 ijf 38 strike point.: uiler;: dsta co:lld be obtainedil. Surfxe  
ccparditions weri: generally ctiirn: rksenty-se~en srriki. pdinri i;d zi*i.r a - glrrcsy sparface in = 121 OK one 
which was ilistirrbcd only by swirls (n = 1.5). and live more hzad iinf:,. I cn: %,avcs. 

River River Kilometer 

Figure B1.2-10, Distribrsrio~n <if obser-ieci fi~ragzs in tint Eitle Point territnry ir? 19187 md 15888, by wnze. B~ainse  
river ftjr;rgrr v;rre ~ib1.e d i f 5 . ~ ~ i l $  tr) i . i h ~ t ~ i t  than rcser-vizir klrage;, ti15 e ~ i e n ~  (sf ria.zr foraging i g  xlxr&restim3ted 

in t h i s  p p h .  $;isii.~tirig> i!:itii g$:.e ;' Be?,; k?;a;od view i ~ f  oi:.;.all .tulaging di:.$rihutiiai. r2-i r$se bsre&g ;6rals. 
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9!ue Point Bridge Ciiff Dam 
Scckerspp. r j  L O",he;s~p. 

Figure B4.2-f 1. Locat~on by segment of observed forages for fish ori the Salt River, Blur Poht temtury. Data 
do not ~nelude the single pzracy observed. Four nver forages were not located to segment, in~fuding two for 
suckers. Segment 21 1s the first segment downstram of Stewart. Mountaxn Darn; Segment 20 is ki the area of 
Bulldog Cliffs. 

Perch Distsnces. Distance from perch t ~ i  attack point was highly vxiahle, with a Isw value of 3 m and 
a high vdue 4W m for aEa:h classi6d as originating from a pzrch. Most crf &fie higMdistance .;dues 
were from attacks from Bulldog Cliff K m  201, where the height of the perches allow& long, descending 
flighh dlrectiy to art%& points up to 400 m from the per&. If d l  records for 8Eacks class& as being 
from perches art; counteda the average distaxe from per& a0 at$%& piiint is 92 m (n = 381, When the 
s m e  caicufarit?in is dL:ne and) ftrr r4ae river beioi~ Km 19. eii~ninatinp forages from Bulbdog Cliff, the 
average disranilc 1s 27 m (si = : 1 j. 

. We o h s e ~ e d  67 foragec fcx fish in S a p a m  Resewulr: these are 
sumrraarizcd in Tabie B4.2-8. The two most freyucnril observed fish prea, were yellow b a s  and cknmel 
carfish. Carrion fish were the majorit) of the Hdenfified p r q ,  uilh a rtstai 2"s courm?pasd au 37 live fish 
md 21 of unidentifisa srams. Incidents1 obswva%i<,ns suggesx that most of the fish judgd $0 kaie  been 
alive when taken wsril, injured or d>ing on or near the srrrfidce (see belvwi. 

Yellow Bdss .  We vbsert t;d 1 1  ftsrages for ydillow has&: sei-en iam the 1cmer scsewnlr (Zone 906) se%'en 
in the gapper (Zone 905)- Five forages w2re fi)r l i ~ e  fish, tke' for carhian, and four for fish of u h c g % v n  



status %Ye slaspect that some or als i b f  ji=i~'i+ % a b  1erorde5 as "!tre*' \$ere zi~t~di! dying (,an 
surface i ~ f  the rescrt.i>is rvilen sakzn j3) &2 eagle, 4Ln:r. P S ~  ~ I C L ~ U ~ R I . ~  alhie~.ecB this species flrkdsing 
moribunJ, appare~lt8) d l  lr:g from spawning btre>a, iY~>?r~;sta fi~rngss u ci-2 :Ii~~tzred in two areas The 
first was ah;: U d ~ i ~ ~ ~ x d  mesquires" axza 02 the tapper rzsemoir at Skms 12-13. %here vts i-tbscr-sed six 
f.rr~pzs, ir-n;lusfjng :me 111 the zelster :ha~fr,n~i in Km 27,  -Ticre w& imz additional forage acrvss the 
resemoir &om this a s a  in Skm 6, me o&;x area 5 5 ~ 5  the louer rcaervrair, along the northern shi3reline 
irn Skms 36-17 (Can~per's Cove), FVz ubsert;&f fo~ur forages in &is x e a ,  plus met dctwmascm in gfie 
center channel in Kms 22 ar~d 23. One n&es %mag? occurr6d in the lower rese13~urr uhen  ;a live tLh  %a\ 
taken can the southera1 shi.ire cli~s:: ti? Lie Jam in Skm 1 

Water depths at tile strike pcsxns were general;;; deep, dgain suggesring &8t blsh were r,&ea in dead i3r 

moribund condition, Two yellow bkss %ere t&an i n  depths of 50 and bi)t> cm, but ten other depth 
measurenaengs were over 208 cm. In this dseper u asss, eagles took twrl live fish, four carion, and four 
fish of unknown starus. Observers classed t5ree ofthe strike poinrs as rzservoir shdinws, whiie the other 
elevera were noted as open reservoir. Water temperatures at the strike puiars ranged from 1,?-26OC, wi& 
an average of 19" (rr  = 1.31. 

0-20 21 -4Q 42 -60 61-60 81-190 

Depth in crn 

Suckers sCither spp  

Hipre $34.2-12. Hsro%=nlr= of rrbsemed te7~agz depths nri the Salt Rsver, Blur Pom$ te rn t i t ry  Data fur hackers inmcludr 
all ~ b s e s + ~ d  sucker yxzsat.i, mcludnag fish ndantlfied prchible sucker.; "Othc~-5- mcIuCies umdsntifjcd fish, 



Table 84.2-6, Fish speeizs taken in o:lseri:?.d fr;?rages on .:he Sair Rivzr, Blue Pi!int aenrirhory. 

I987 
Sucker spg 3 i - - - 

Sont~ra Sucker L 1 i! 
- -" - 

Prohable Sucker i - i - 
Carp a I - - - 

Cirmnei Catfish I -- i - 

t'nknown Fish 6 1 -- 4 1 

1988 
Sucker spp. 
Desert Sucker 
Pzobabf e Sucker 
'id'nknown Fish 

- 

1988 TOP& 22 l i 0 l 1 Q 

TOTAL 33 15 1, 16 1 

Gsrnnef Ca@si;. We observed four forages inat including one piracy) in the ripper resentoir (Zone 9051 
and two in h e  lower (Zone 9051. Three of the forages in the upper reservoir were in tfie "drown& 
mesquites" s e a  on h e  northern shore. One furage in h e  lower reservoir was in tfre Cmper's Cove 
region of Skm 16, while the other was across the narrows in Skn? 3. Microhabitat measurernenQ for 
chmnel catfish in this bseding  area are t\>o few to determine any pagerm. Two carrion fish ue re  uken 
in shaiiow water 01' 3 ;md 8 cm deptk, while one was taken in water over 21H ccm. Four Baler 
temperawres ranged from 20 u, XB"C,  averaging 23 ". 

0bsen .d  Resenruir F o r a g i n ~  Locarirtns !$?sili. Th2re were time main foraging Bctcations for fish on the 
reservoir: Wil io~i  Springs Canyon. die ""drovnd ame,zcjuiresF area of the upper r e~eno i r ,  m d  the 
Camper's Cove area (see F i p r e  B4,2-93, The rh rm lo:arions rieascse the observed forages are shown 
in Fipure B4.2-14. 

bi"vv~. RP.~cw.BI'P fOne R101, hlose obsewe.~! Po13ge3 In l o g t ~ r  Saginare? Kese~vi7ia. BXCUTT& in the iarne 
general x s a  exrzndar:g fr<i% the center ct the resemcrlr arourld Km 13 csourn (if the Sazuaru dei Ni-ifie. 
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S~rcker spp. Olher spp. 
E A 

Fiere  B4.2-13, Water temperarurcs at observe3 strike points on the Salt River, Blue Point tsrritop. Temperatures 
shown a n  the averages for each perid. 

Recreation Area paking fotj upstream to the narrow mouh of &e Salt River c h m e l  at roughly Km 25.3. 
In contratst to the depths record& at forage iocahions in the areas of the "drowned mesquites" and in 
Witlow Springs Gmyon, 14 of 15 recorded depas at forage locations in the lower resewair are greater 
than 2W cm (Fiyure B4.2-15). Temperarures ar the foraging tocations rang& from 12 6 0  26°C and 
axserageci 19" = 25). 

Yeflow bass viere the most numerous identitid prey fish in this zone lTabli: B4.2-9). Four of these fish 
were taken ueshore of SKnls 15-17 in the Camper" Cove area of ciiffs and shalfows urt the north shore 
of the reservoir: three were alive when taken and the status ctf one was ~nde te rmind .  TWO others, both 
carrion, were taken %om the center charanei of the reservoir at Krns 22,9 and 7,3,0, roughiy ftffsh~tre of 
S K a  19 and dowrrstrem tif the area %here the others  we^-2 taken. One live yetlow bass was @en on 
the opposite shore in SKm 1. M e r  forags  s t r e  also primarily in. the regivra of SMms 26-17 ~r 
drrwnstream of it Two carp gone five and one a piracy, uerz t&cn in Sh.r., 16 (ned~  C~amper's Cove), 
as was one o h s e n d  carrion channel catfish. The single la.rgeanauth bass was take11 ira S h  3'7. Four 
of the unidenliced fish (two carrion md two 0% ha&nown sramsj were t&en in S b  17, axd one (a 
cal-rian fish) was taken downstream in S&z 18. Anoher (of u n h o w n  status) was taken sn the south 
shore in SKm 2, across &e rzsema~ir from 5Km 16. Two orhers tone carrion and one a piracy) were 
~akena in S b  35, ekse n g r o ~ v  charnel hetweeaz the upper a~ad I o ~ e r  b-esswcdsis, downstrem of the 
"drown& mesquite" area of the upper rPsericm. 



'Fable B4.2-7, Mitsihabiea: ax ohserved -i;;lrage poixirs hr fish, Sa!r River, Blue Poir~t tesritrx'), 1987 3$1d 
1988. 

River 
Species Hahirat &o . Suhstratc 50, Vegetati~~n Nc . 

Sucker spp, RiFrie 
Krlrz 
Pocker wster 
B a c k w a r  
Pooi 

Scjnora Sucker Isoill 

Desen Sucker Pool 

Channel GatEsh - 

U h o w n  Fish Run 
Rime 

Rucks 1 Mossy algae 

Sand 1 No vegetation 

Rocks 5 Mossy algae 
Xo vegetation 

Willow Springs Canyon fZone 9151. In 1987, AM01 frequently foraged in the cove at the lower end of 
Willow Springs Canyon during the fatter part of the nesting cycle, We obsenred forages by AM01 from 
23 May to 30 June. We- dso  obserjed the female and juvenik eagles foraging here .  In 1988 the 
nestlings died in mid-Ma], and we obsened no forages in this area. A'illow Springs Cove is narrow md 
surround& by cliffs which overfook the water, These cliffs were used by the eagles both for hunting and 
loafing. ?he  cove is deep near its enrrance into the main river chmnel, but gradudiy becomes very 
shdIow, rising to a smdy beach. The shraliow ponicln of eiae cove contains submergd vegetation, 
providing cover for fish, which may heccxne wlnerabie to eagle attack when fzd ing  in the sfidlows (see 
Sectioda B4.2.3). 

Nine of sixreen recorbd depths in WLflow Springs Cailyon were I:ss than 200 cm (Figure B4.2-15), 
Recoriid Kaer  temperamres rzxg2d lrom 2 1 eo 28 ", -A irh an average of 24" bn = 361. 7132 higher 
temperatures uere nored in lare spring and earfk summer, and ir is inseresting to note thaa tetmperanlres 
in the canyon were higher than In the main reservoar. 

We obsen-ed 16 forages iijr fish in Willow Sprir~gs Canyoa~ (Figure f33,2-14j, dong ~ 2 . h  six foisragm for 
unidentifid pre) which \\ere prc,bahi?; for .fish. F%m?een of these forages were b> the BIue Pilinr mde,  
X%fO1, with s ~ x  b! d z  tenna82 DFOI, and two hq juveniles. T h e  cnly adenrifid risk preq aLerz catfish, 
one a. chmnel catfish and one unknc~vzn catfish. high pri-ipelnion r j i  unlrr%ensii<ed fish is due to the fa;t 
that the eagles ~ n l k  used t h ~ i  srea in ?967, %&I1311 &<re wss 1 1 x 3  nzst n5serser. Tako kaf the unidentifid 
fish were f & e ~  as piracies 64 AMOI, and rkge tlnidentiRed ;aft%> was taken sn a piracy b) the: kernale. 



TabIe B4.2-8, Fish spciies eakegl on Sag~:ar.o Reser~oir., BIue %ai?inl tersie:~ry, 1987 2nd 1988, 

Yellow Bzss 
Lxgemoui;? Bass 
Black B a s  
Unkni~wn B a s  
Channel Catfish 
t'nbowaz Catfish 
cav 
Unknawa Centrarchid 
Unknown Fish 

* These firit: were probak2y dying on the resen~uk surface kox spawning stress when kken by the eagle 

C q  fed in the shdiows of Willow Springs Covc, so some of the unidentified fish may have been of this 
species. 

ijpppr Reservoir m n e  905). In upper S a a a r o  Reservoir, the prin~ary foraging wea was on tfie north 
r~hore of the resen~oir, upstream from Ship Rock and exteading approximately &om h s  27.8 to 28.8 
and S h s  12-33. 'This area was fiiiiriy well defined, encornpasing an area of shdiow water with 
numerous dead naqtlite snags around Km 28.8. ?'his area was shdlow, with a mud bottom and sparse, 
subnergd  vegetation, 

Fifien of 35 record& srrike point depths were greater &m 200 cm (Figure B4.2-151, The rmge of 
temperapJres at strike paints record& ifin 1987 and 1988 r a n g 4  from 11-26 "C,  with art average of 17" 
$n = 40::. 

Yellow h a s  were khe n'iitst nrmmerous o h s e ~ e d  prel spe~ies  in the upper reservc~ir, and &most 317, were 
taker, in the "d r t$und  mesquites" area of SKnns $2-  13. Of six taken in this area, one wa i-kfitie, twu %?ere 
carrion, md the status of three was tsubowrn, One: sarriorn yeifow bass uas t&ea ihn S b  6 ,  diss t ly  
across the r%qen.ois fii-ijrn dli; "drowned mcsquiee.i." Three of fc~ur charanel carflsh t&en were ira the 
"dtown& mesquites" sea: all were darrion t k h ,  One 12ve ;hannel catfish wzi t&ea %om 5Km 11, 
upstream frrirn the mesquites, and one carrion 5iack bass w s  also taken there, One car ion centrzchid 
of unknrtwn spe~iss uas taken from the "drowned mesquites." as were alm;tsr dl h e  fish which could 
nar he identifid tta~ S P Z S ~ ~ S .  Of &e 13'5ter- five were d l l ~ e  whew taken, three Bere carrion, and stams fbr 
fcmr was us;l;nilwn. 



In two y=an of ohsenseitjn at Blue Point, we o w n e d  31 forages f ~ l r  
watedowi, general13 bctrceen if:!.o!tt.r .%prii AI* but nui) M $7 e isn the rzhewalir; nnIp eight %;re 
su;;exsfirl. Ainericm ~ ~ 0 0 x 5  and eared g~etS:r VP.U,TC fh? D:CXS~ ;o~E:I~:: .grey: eagfcs a l~e rnp td  forage% lor 
12 American 10 e:ired g~efres, sne  pid-bil 'led grzbe, one grebe unidentified to specres, OW green- 
winged teal, and six unidentifid waterkwl. 1x1 Lbe e.:g'r,t S U ~ ' C ~ S J S > ,  Eve cr)c)ts, tw9) eared grebes, 3 rd  

onc pi&-hii]& grebe were idea?tiii&. We en i ~ e  sau eagiea feeding on uaterfowi when no fordge had 
been observed; one was aan eared grebe, the ~"Jiel- sn Ai:leri;an COOL 

We obsenicd eagles artrmpring to cake watertt7wi both in the air acd from the surface of the Rater. 
Aerial fc~rrtges invr_a%v& "nth tail chases and sfohips iram above; faxages on the Matzr surface iavol'ied 
b ~ t h  single and muftipie stoops on %t" prey Of the Laur az~ial. foragex, nrme wi~q successful Three ni 
these occurred on 18 October 1987 sad invvlved sseoops andior .rail chases for short d i s ~ n c e s  by fie 
femaie. On I7 October 1987, the male tail-<has& a  or for aboxi 50 m rlntil iz hit the water hard: he 
then broke off the arra~k. 

%hen hunting vaarerfowl an the tiater surfxe,  eagles usualiy dove rzpeatdi t  eirn their prt?j7 borciag the 
birds ru submerge, then diving on them agair? w h ~ n  Lke? rerurned to the srarhce. We saw this type of 

Willow Springs Cove Crawned Mesquites Camper's G o v ~  

F~phahe B4.2-$4. Freijueriij ot fordges on S%glum Reaeni?ll, by 3!zcsre bll~rneter Daid dr: not ~riclude inragex for 
watcdowj. Refer tc' $24.2-0 far geegraph> r',f s h ~ r r : j n ~  k ~ j ~ ~ ~ t d t e r i  ~Skn- i i  
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Frgare B4.2-15, Depth profile of oksenpecf forage poinits m Sa-mro Resen~air, Biue Point territorq.. 

anxk  16 times. These artach usuafly last& for hetween two and seven dives, with the ag le  maintaining 
position above the submergd warerfoui by circling or &most hovering, flapping vigarousfy. 

,4M01 8ttenpted to capture an ez.sed grebe from rhe river below tfie d m  at f;m 20.4. The eagle flew 
approximately fW m from his perch, then dove repe;lr@dly on the grebe from a Isw dtieude, forcing it 
to dive heiaiv the water. The eagle maintain& positiosa above the grebe when it was underwater, almost 
"nnering in giace. Sraqrisiagiy, when AM01 broke oft' the attack, he was only about 1-5 m directly 
above the grebe, uhidh had just surfa;?d, and the arta~l:  seernd a certain success. 

AM81 was successkl in arn anempa; orr the T~SCITLI~~,  making seven dives at a group of u ~ i d e ~ t i f \ d  
~gaterfowl, "tossing up" after each dive bur not circling, Ali the w~tesfowl were usrderwcbeer after the 
seven& divz, ?*he sagle &en circdd e80w over h e  wafer. SO t h t  a watedcjwl sa~rFd:ifid, he was 
approaching x%em in level flight over the water at an dtimde uf one meter 1 % ~ .  He edsok one of the 
birds by 80wering hi(; Begs and grabbing it. 

A ~ a c k s  were ofren bn3lran oft" after no mure kkm 6ve or six dives, slnggesting that eagles may O P ~ Y ; ~  Be 
able to maintairt this paEern uf circling or "hr?vesingm tlight, pun:ruated by azazks em &13d prey, for a3dy 

3 limit& period. Hot+et.er, a m ; h  soas.,stim:s continued for a Itnnger period, Ow 11 Jaauuy 1988, 



Plate Bl I .  B13e Puirit male (A;l;fOl) parched on cliff'iive:-looking Willow Springs Cove (photo by P, Beckerg, 

XM{]l sfoijpai ar;su::?.ssfiL;,lll); 12 zirnes or, an c;:i.~;i greb.2, 2nd nil 5 Aprii I388 dove tsexlty bin'ses ~ 7 3  8 

jonrejy scaetereij ,rrri>u{i id ahijzt 41) eared &, grebes, harassing one individual and finally taking i z .  

Wr  also observed zaglei; asracking u.at;rfc>wi &\i makir~g a sicgi;. dive 3r pass, $Ye iiksemed ttfiis 1ype 
of attack nirie tinles. although eiiree ot' ~tiesrl u.c::e par$ ni' a quick wquence of attacks on an eared grebe 
in which thi: eaglz llseil the same perch 87erwcz:a attal'krs, an;! the gratx was fincfliy cake81 on sezdnil 
stoop </if eiiz last a:ea:k, 



r ,  

7'abBe 84.2-9. b_,a1;aeik.!n c i f  fish s~e<ib.^s eakell i;uring i't:52~;;2a fviaes.:. - Sag~ar.0 R=;iemcBr., glue Point 
~ ? , , -  

edr.~ifi:ry. %oil.,: "906 is rile Z_i-u.i:: TX-3bs-7i;)ir; "IiiS is ~112 B-pi:>cr %ieser?:itir; 2nd Z:jiiaz iglt 
is $%:illow Sprirmgs Can:i;~aii, 

YCliciu B d ~ s  
La rgs~ ix i rh  Bas. 
krnk-nos ra Bass 
C'hannzl Catfish 
I 'ilknoiz n Carfiih 
& ' a p  
t nlinov+ n Centrarchii! 
rJnkno1~ n f ich 

Total 28 16 3 0 66 
, , " 
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tok~ard a grebe of unknow~l siatus 200 m fr,m his perch, bankcd, and piusked it from the water. Ht: then 
lowered his head in flight and bi: :he g r e k ,  scggzbting rhat it uas aiii*;: \{hen taken, then killed in the 
air. 

F o r a ~ e s  for f3jrds Other Than tVaierii>wi. On 14 April 1937, ti..= observed AM01 flying towards tiis nest 
with a large, Long-leggd bird. We did not szz :he a:razk, but it occurrd downstream of the obser~er 's  
pilsition at Km 14.5. We could not positiveiy identify ':;he prey, b u ~  it appeared to be a juverliie great 
ttlui: heror?. Tilere was a great blue heron rnokcry at Krn 13.4 (see Xi7rm:in er al. 1989). 

On 19 Otot-er 1987, a radio rrackei in a boar i?xr the res;rvoir puiixi a cactus wren from the xvater, A 
little milre thar; one-half f i ~ u r  later, the wren was dr) enough ;c hop onto rhe how, then attempt xo Ey 
lo silorz. 1; feii bnzo the waxer a2aii-i b, abi1;ir: 25 frcm ti12 ;:bri:ir. Ah491 immediately lee his perch o r 3  a 
cliff fzice, fen; rn 3iiecsb) f i i  the -&va.cn. and :he;! rn;i:ie ";i:.i) ri:.. ,d>rsas , Larl i t  before picking it frrin? @xi" 
water. 

Fen-aosc .a-.k.- Fm 3 9 a r n r d .  %$,'a iibseri-zd only o;le aaa ik  on x ra?,.i~r:n.~kii diasirlg the t\vo years 8 f  observatiilr?. 
[:in 3 April 1958, Ah.BO1 flew ficm a fizrijh on a bo~lilec-covered hillside above RIZI $S .5> circled twice 
ahove b u y  rrai'i'ic on l l l e  Bush Highway, rh;n dove in:;: an 31-22 ~f bushes rlear the: road, emerging with 
2 rt3ck _ -,,lr-e], ( . ? ? - ~  kii%'i: C G U I ~  t$z:t.nilinc if eh,- s r . ~  X ~ Z E :  ~ak."n ;ajiir? or as carrion. 



Plate BIZ. The "drowned mesquites" cm upper Saguarl2 Re>ervoir u a i  an amporraet foraging area for the Blue Pomt 
eagles (photo b j  P .  Beckerj. 

its parent, On 30 June. $987, AMOl  f ~ r a ~ z d  sti:ie~sf~il j in  Wiliov, Springs Canyon. then fleu m a perch 
on a beach near the mouth iif the :anyon. One of rhz Blue Point juvznile bald eagles flew to him, rook 
his p r q .  and f-lev, u ~ t h  it k r t he r  into thz canSon, :jut of bigfi t  A3101 ~ C ~ ! G M  ed him,  walking, also out 
of sight. 

On 18 April 1957, rhe male piratzit a fish from :in ospri.3 while both uere  flying over the r h e r  around 
Km 12, The eagle harassed the c?spreq unril it iiroppxl the gsh ,  which Ah401 then caught white it war 
fal!ing thrcmgh the air The male anif female ho~+ attempred to pir& catfish f r n ~ n  great blue herons in 
tyilio-tx, Springs Canyon. f3n 23 %fat, 6989, l P I f O d  took prey from a herort within t ~ o  mlnLites after it 
% a d  f'oragc;ltI. On 15 Sun2 1987 !hi: ferrsa:e atreinprzil tn  pirate a <mall :,itfish from a great blu: heron. 
Bsrrt M d i  i i ~ > > t i i i ~ ~ ~ f i j i  

TBIC rnrdlr aiso s~~;es : jFdiy  pirale3 a crnrrior-, ct.,annzl ca;~Y:i;h f r r~m a group i ; f ~ ~ i r k e y  vultures, anif anakklzc 
tarrjon fjsh from a number nf b r k e y  ~ U ] E G : ' ~ S  li:lLj ~ L ~ ~ . ~ E Y .  

Frrminarv of O h ~ e r i : ~ d  F~raget; .  Despite tile i ~ r g 2  pocrntia! kraging area ar: Biue Poinme breeding area, 2 - - .  

ol~sewed foraging locztions wcre ioncei;trtite2 iin ~;:13 ft>ur areas, o:~e i ~ n  ehe river and t h z e  on &be 
resi.n?oir. Thi? main r i x r  &!rage area iiicis at krn 20: roughly ha!f of all ~jhsesved rives fc~rages occurred 
here in the Bulldog CHitt'area. fcrsgc ar;.a- irr !hi3 usL, ~ o i r  weye the "'ci~owned nnescganires," in &6 

upper rt.servoir, atC Icwer ponion cf  Willon+- Sr&i:l,;!gs Can:;o~a aff the narrow ~harrnrel area, ar,d a 



* < Figure B4.2-10 si'~cnv;.s tf-iai i ~ v i ~  h;~I4' [I;:: i > i 3 ~ ; j r t ' ~ ~ i  ri:.~r i jrages belun Stmar'; hiounlain Ilanl < I C C L I P ~ S C B  
21 KIR 20, h~li:xi. Eulidog <_'[iff. Forager i1.i this m-:;a ::is;> ;i!r?tirincd ~>\.cr a Ic.inger time spar1 c a ~ h  yezr 
tf~an did driwnstream forages; the latter rerrninared ttarlier in rkie ycarhbezause aif recluc2d sucker sl?awning 
in thest? areas (Section B4.2.31, increrased human a~tiviry, anJior because fish became znore easily 
available. oz: Ihe reservoir. 

Re,:-en;c;lr Forages. Although there W;~S a. high jjerceriiage of fish taken as carrion orr the reservoir: and 
the species take11 !tiere susc2piibie to p<,st-spawning diz-cillf, shaliow wa:i"r areas tvzre imprtrtant tn ezgizs 
furaging on ~ i e  reservoir. This is shi-iwn by the w>i:cenr;ratrion of foraging activisy at Wiitow Springs 
Canyon and the '"drowned mesquites" area of the upper reser\boir. Xn the Iowsr reservoir? howtver, ail 
recorded foraging d e p t h  were over 200 cm. snn::gly s~rggesting that hese  i-isfi were raker1 as carrion or 
in post-spawn moribund condiliun. 

B4.2.3 Prej Studie 
During ti;e 1988 fisheries rzszrtrch at the Blur" Point breeding area, we wanred to determine: 
(1 )  dis:rihution and habitat utili~aciun of poizntia! torage f i b h  in the Salt River iKms 9.2-21.2) from 
Januxy-June; 12, changes in the pkysica! hakitdt tlf the Salt River dae to flow and its effect on preq 
avaifabilit); (3) dqnarnics of su&r spaiining in the s m d ~  ar~lyii: and, 14) factors contributing to fish 
carrion production on the r i ier  3114 izierloir.  

B4.2.3,1 Salt Ri,er Rsheries bItIethobs, i t 6  dzrermined -,he d~striSution and habiiat utilization of 
st~ckers in ~ i l e  Salt River betueen Mm 10.2 and Km 20.0 :rsing ccmprehensivt: visual s u n e y s  in fanrrary, 
March, April, and Ma) 1988, On 20-21 3ar:uarq 1988 113-14 :fsi 2nd 29 Aprii- i May 1985 
(9.5 24 ct's), two fisheries biologisb s ~ n J t x t e b  v:husii survejs h j  wziking in tandem on opposite banks. 
Binoculars znhancd  obset-<dtiuns nt Ioilger Jistd:;ccs; polarizei! sungiasses, tasecc as needed, reduced glare. 
Fish were idcnriGd, daunted, and their apprvximatc Iccgths esrima:ed a t i ley were pasred {or flushed 
dottnstream. Ke ifatermined fish, locations 10 the nearest 0.  I km Lye counted and identit;& iiz-rion 

Cisusistent wir%a the fiicr Lhat baiid eagles dii nor go d22ptr $ha:> hd.6 m to fcmgz. ave cetn8lne~i OEIB. SUI .V~YS 
* ~ Lo habitats less &ail 1.2 rn clezp; erars aliorveb gj;' :cjrnpler; surveys ofa l l  habi6iats excep? mfilit~m.-ii:aepth 

and deep pools (see GBossary) i.8; 3alauaa.y 2nd April. We becn.ieJ ,-, ' - ;jbser.vririon if visibiliry was ianpaircie;l. 
JVe also stctpped suri-sa;s bezausz of una'a\iorabie ii.eathljr <:jniii~ii,n~ o r  interrupeia~ns by recreari\,nal 
activity, We designed surveys tar characterize h h  abp,antlail;; end distrihiatirjn in shallow water on{?; &t"y 
do rlcit characterize the entire fish cijmrntrnity in rhest: river s ~ : ~ , t i o n ~ ,  

We s n o r k e l ~ i  two mediram-depth aad tivi! ikeg: poo'is ir: Januzry ei:p b;.'termine Bish densities, btst xvc cc$uld 
1x0; aciuragely count klsh diiz lei the large nurnbt~r vl' siiifiers present, 'heir eerai!ency to swzrrsl %-hen 



Due high flotvs, two 5siseries blrsliigis& used a x n o a  rcl tisuallq s a n e >  csaa 3 3lar:h 1988 i 1730 cfs) 
md ' Ayri :  1988 i 1358 ;f\'i. While flod';isg do~nr i~ni : . ,  th: f41a,l13glst in Liac 130% aaf d ~ e  dmurtte ~rlenzified 
and countei! fish almg a 10-m-wide p.rm.sc;t. $0 riugancnt the fdatiisg srrneqi, we visually surrejed 
from elevated points c.n the river bank drirHng illgia fiov\,s I3t;iring lloar trips, we identit3&, counted manad 
measured carrion Rsh, and mhpectd then? in:rrri,ill,  or cause of denin. (an 1 April 1988 r ~ i t  hlo8ogisb 
snurkei.& in tandem bzttiie2n Km 19.5 and Kn: 68.7 ro identra:\ fish abe:ncbance and activity in hahit& 
greater &ar, i . 2  m deep 

To record habitat change\ due lk? f low, a;,e napped aquati.: habitat between h s  15.8-19.8 on 20 J m u a y  
1988 (I4 cfsi and 3 March 1988 (1730 :%I using habibat-type categories described in Section E8 
imethods). Two biologists visuaily estimated ha'nltar u ~ d h a  during each survey. If independent estimates 
w2re withi8 1.5 rn of s a ~ h  other, %e  calcuiabed an average width. ff independent wid& &timates di-fferd 
bq mi~rdrhan ! .5 m, we measured the wid&s n ith a fiberglass tape;. We measuraj i~abirat Ien,ds w the 
nearest 0.35 ~n. 

Biologists made depth profiles and uidril meaurements under the upstream edge of Blue Point Bridge 
on 17 March (1 140 cfs), 19 April (253 cfs?, and 28 April (9.7 cfs) 1988 tit furber record changs  in 
river morphometry with Bow. We took depths at regular interval!: along a transect using either a stadia 
rod (to the nearest 0.01 ft) or weighted tape (to &e marest 0. I ail. 

On suwey days, we collect& water md air remperatures three times daily using stmdardizd titaohoi or 
mercury rhermorneters. 

During Ide April, two pwple electroshocked ~ i t h  a Smith Root Model ISA backpack shocker to verify 
visud obsewarions of spawning suckers, We ideatifid dl f?sh capturd, weigh& &em to the nearest 
gram, measurd &em to the nearest mm, and checked gonad condition. 

We determind sucker courtship and spawning mainlj &om behavioral observations. We documented 
ttre duration of &fie sucker spawning season and seasonal aizaiiability or' fish to a v i a ~  predation with visual 
obsemations at three permanent locations on the Sair River (Km 15.3, Km 17.3. Km 18.81, &q wel: as 
from nurnenjus obsen.arions at scatl-;red locations between Km 10.2 and Km 22.4. We ful-rher k3eriEd 
sucker spawning &roughout the field seasiira by collecting fish eggs from r&ds Imm&iztely tiJiiowing 
obsemd ilgawning behavior, 

H,2,3.2 Rsh P~puiatian Slzadia. During our inyesrigations of t7sh and ixher prey in the Blue Point 
breeding area we arremptd to identi$> : l,:i";ere',at%tive abundance of potenriai prej  fish in the Salk River sand 
Saguaro Reservoir; 123 seaseinai charrge5 in distribution and fibtrnciarlce of prej +rez$nerable to 6aglt.s Qi.e.. 
an shallov~ waxer): (3) timing and duration of sucker spawning i c  she fd: River and iis e f f ~ b  of fish 
availability; (41 effect of water managernear 011 prey availabilict: and. (51 availability cif other food 
sources specificall5 carrion and water birds, 

Biuegilis, >el!ipw bass, and isrgemour;$ b a s  were by 
far the most abundan: fish cuilectd during AGF sur\ejb in Saguxtt Reservoir (1985, 1968) making up 
87 percent of fish c a p ~ i r d  (3 1 %. 29% aand 27% respzctivd> ;, Gnla three o:her potcntiai prey s p ~ ~ i e s  



we' ,& % abundmt in the resenoir: cary (54';: I ,  zhia:~nel :a.~,r:ch r5<% 1 aaS ~ t a l ~ e y e  ( 3 % v p e c i e s  ccal;ected, 
but comprisr;lg ies3 eraan 2 percent id: r t e  ti& ;omrn:ii:iry, ~nclbided >elk;aa?, hullhedd. )ellow per;%t, green 
sunfislz and rain5sau crdur. The reiarrve ~ b c n d a n c z  **f ?2l;ii,u has, uhkh utilize the peiagic aunc af the 
resenois, may have beell undea-reprlsdntc.ciprsed ln [Be sus?ie>s due to greater san~pling e f im ;iik>ng the 
shdfou margins of the reservoir. 

Rciative Abundance of Fish in the X:ver In 1 F 3 .  the 'CTSF\Y% (U 5 .  Fish and Wildiife Senice 1976h 
condaactd fisi~eries salrvzys in the Loser Sal: R r v z  from Sle~ar ' ,  Moanntzira Dm1 to Granite Reef Darn 
gXm 0.0--21.91. Thzy used a combi::ati:s~ ci re:h~iyues, inciudirlg eleettufishing, gill-netting, m d  
seining. Based on their data, suckers ;t>rn;?rised ,:iloei~ 50 p;r~?alr of &i. potential Fret fish present in the 
Lose r  Salt Riven (I .S Tiski and %"ild!iiz Serxize 19761 De,icm su;l,=rs were only slightly matre 
abundant &,an S o ~ t ~ r a  sackers (30% to 20% rcsptzt~vely ). Green sunfish, carp md largemout;z bass 
comprisd between 11 percent a ~ d  95 percent 0: the catck 615.5%" 9 3 5% and 11.0% re~spectivelyB 
Only yel'row bullheads (75; ;(; and hi~regilic (3.7%) a;:ounz& ictr mare thm i7nt: percent of the remaining 
potential prey fish caught. 

In 19889, we cuilscted 469 ?ott;~tral prrl fish In gill :lets scr oxeanigkt in prlols and in floating gill nets 
and throw nets used In riffle and run habitat i:: the dayrime. Relative abundarlce of fish caught in the 
Lower Salt River iEJlurl Point breeding area) vias ainloss rdenrizai ti, fish caught in Lower Verde River 
martr'ert Darn to the conlluence)(see Szztion 8 4  I j, Desert sucicers and Sonora suckers account& for 94 
pzrcerlt of fish co1iecti.d (58% and 36% respectlvei> j Roundtaii chub, Largemouth bass, grecn sunfish, 
carp. rainbow trout, and flalhead cartisn cumullstivel_t account4 tor only 6 percent of fish coliected. To 
summarize the diEerenc2s iil results between oar surveqs in 1989 ro USFWS surveys in 1973, there was 
( 3 )  a greater proponion of suckers in the catch in 1989 compared to 1973 (94% c o r n p a d  to 50% 
respectively!: ( 2 )  desert suckers increased In abundan~e relarive to Sonora suckers in 1989; m d ,  (3) fewer 
carp, green sunfish and largemouth bass were coliected in 1989. 

mi: observd changes in relative abundance of potential pre5 fish in the Lower Salt River fro= 1973 to 
1989 mirrors changes we observd in the Lower Verde River from BmleG D m  to the cvnfIusnce sf 
the Salt and Verde rivers (see Secrion B1.12, Dissimilarities in abundmce dara in I973 m d  t989 may 
have r a u l t d  from digerences in sanzpling techniques or may have reflected actual changes in the fish 
conmunitg . In the visual suneys we conduct4 ir, the Lower Salt Rit er in 1988 and 1989, suckers were 
by far the most abundant fish observed whereas carp were relatively rarc. Furlhermore, we record& that 
the mde  eagle (AM01 j in the Blue Poi31 Brcedlng area in 1988 rook 35 suckers Gritrn &e river bur failed 
to take a single carp from the rivzr. All carp recorded taken by the male eagle in 1988 came from 
S a a a . 0  Resewoir. The female eagle in 3988 caught onij one carp ci/rnpar& to nine suckers (origin ut 
czrp was uunknown;. The h c r  that 3 e  rarrij observsd carp 11: Gse lower Salt River and that tthc eagles 
rare8y fc~rag-d on carp in tile' territi?r> suggests 11131: our reiatiie abundan:i= data probably rep re sen^\ 

current cond:tions, 

Size and Sex Distribution 13r Suw- Desert srrckeli ci?lle;led in (bur rwts appeared $68 sepzate "glirnilclall? 
into sazc classes ranging from 200- 270 i r n  15L mi; lrom 2965-3'30 m; TE g'H;ig%re 84.2-16). The largest 
desert sucker ccllzcteij an &IS ~ersltc~r"peahtzreJ 4153 am TL. Sirrriiariy, the Sctnora sucker cdiected 
cctuld be separated inb@ tuo .tize 2l2sb512~ rhng~ilg tmrn 220-33 mrr? TI, md frdan 350- 570 mm TL 
(Figure B4.2-16). The BrirgZSh Scmiarn sXKar coilczeed meahused 564 rm-8 YE. Adult Sa~nrara suckers 
grow larger than deserr suckers in the L~>\%er Salt Rn es; 14 pscenr 01 &e Sianrsra suckers capmrd  were 
larger &an b e  largest desert sucker, Fish srn,iiler th in  200 :n~n 'rL ot both sucker species are under- 



TQML LENGTH (mm) 

Tigxe 84.2-16. % h e  disiributioc i:r sanaples of cieszrt suckers and Srrnora suzkers in $he Ii~wer Salr Itivetr 
bRlare Point territory, 6969i. 



represented in our dackn due 10 n war seie~elvity. Hi.;ivei.er, since we never recorded the eagl;=s f~~'e.ragtng on 
a sucker smaller &&.tra 200 mrn TE afl631ue Psin; or Bar*c!err (see Section B?. 1.3 j,  oidr d;tta is representafb.ie 
of' prey avai1abiiii":p.. %'e sex& 9888 drsec su.;.i;rr.s ~;?iie:$?d t lur Ret:: male; desefi suckers mad? u, 70 
percent sf the catch in  = 132) ivkilz fernde su2k.r~ i.clm2risd 30 percent {pa = 56).  0% 127 Sfinor;a 
suckers sewed, 46 per~eadL were maies !ra = 55; and 54 perGene were fen~dzs jn =. 69). 

M,2,3.3 Habitat Changa I$*it'tt Ftcm. kale i ~ r d ~ p e J  iastrearn hdbitzi :in tiae Sail River helow Stewarr; 
Mountain Darn Km 10.0-20.0) on 20- 22 Jianuar). 1988. X l e m  da3ciB1) t2am in thz river w a  12 - 14 cfq 
during the susrej .  Paul?, comprised apprnxlrnsecij 80 perane (?if tiQ: habitat z-ea in the sl1r.r 
flable B4.2-10) Runs accounted ror 17 pe lxn t  i ~ f  ii:tal knabitan arcs, while -sifflcs made up Izss &hm 
3 percenr oP rhe area Low i'irm i w  th; r;\cr aes~;lteil In a prep,~r~derarrce rf pis,lls frt:som Sanuasj  rough 
~nid-Februrrr) 4986. 

Tahk  R4.2-18. Habitrat summar! fur the Salt diriea t71113w Stmart  Morixatair, Dam i f i a  10.2-20.0) or  
20-22 January 5988 wker: Bou %as 12-13 cfs. 

Habrbr Percent iiabiar Percent 
Length of Total of Totai 

(mi  Length (m'j Area 

A l Pool i < 4' deep) 560 6.0 18,021 
A2 Pwi  (4-8' dmp) 1,107 1 i . S  35,181 
113 Pnol(> 8' deep) 3.038 33.8 182,418 
Riffle 727 7.7 7,211 
Low-velocitj Run 3,351 35 .' 49,617 

Xn late Febmary, fiabiear in me river substantially <hanged ;l a art;sul% of increasing flow4 {see 
F ip re  B3.241 T3 ibentifj changes in instrearn liabrtar with t l o ~ ,  we habii-at-mapped zhe river f o m  
Km 15,8 to 19.8 i>r: 3 M u c h  1988 when flilr% bas 1730 cfs. Wc c i ~ m p a r d  Gti-it: resulb with data c~~llected 
at &e saarzlt. locations (.in 20 Jantaarq 1985 when flou was IS cfs \Tables B4.2-1 I and B4 2-12]. Chmges 
In instream habitat ~ i t h  b.i.Ell?tn include a shift &om prcdomin3tii"b pr>o1~ i75.75 tutti) habitat area) ar l i t %  
Bctv;. (14 cfs) rin pred~>.tmlnateit, runs 691.7% tlltal ladtiriiie assa'i at high flow (1730 cfs). Interestmgly, 
while the total percent {'%y ;area, rlf riff>=> ix this river segment did :f~ange considerably at the luiil flow5 
s"3.6% cornpard to 4,5Rl, total area gm') of rjf3e Xlstbitaf more %Iran daubled at the higher flow 
[lO,108 mkcompared EL. 4,758 m?). Overai!, habitat ien@h dnd area iazrzased ifonsiderabb> ia? the river 
segrneant 'aetvyee1-n Km 15.8 and 19 8 a: h e  h i g i ~ ;  f l i s ~ .  (Table B3,2-12) Jue to an increase In river 
%r idzh and the filling of a side d-nnr,;I bet wee^^ Krn 16.5 and Kna 7.2 at b5e higher flow 



f'4sc-r I3. FIELD STBIDIE~ B-I @2 

i iabiht  Ptsccni Mabrral Percent 
h n g t h  091 Totd As ea of -6cpl22l 

f m) Le:azth (rn? Aka 

A l  Poo! i < 4 '  deepr 17' 
A2 Pcml b4- 8' drdp] 544 
A3 Pool r > 8 deep) 1,144 
~ ~ f t - k  45 n 
Run 1.775 

Table B4.2-12. Habirat summarj for the Salt Rive; below Srewax~ Mountain Darn (Krn 35.8-19.8) 
on 3 >larch 1988 when f l o~ i  was 1,730 cfs, 

Habitat Percent HabiQt Percent 
Length of Total Area of Total 

(ml Length (m') Area 

&ffle 26: 5 ~ 8  X0,IOS 
LQw-velocity Run 2,672 5" ' 15",513 
High-vrlocirq Run 1.083 34.n 56,963 
Eddj 36 i .C- I , iSCi  
Cascade 3 1 gem 650 



Figure B4.2-17 cornpares our data 01.: thc rdstivz ahuni3an:e ~f r i v s  habit;%:: with habiiaa, use by gflz . - -  foraging eagles, sate hi3w pr?ols disappear ~ T I  high f l ~ ~ e  wililr Ferien; r~rfies do not chzlge signif>cimaij: 
with changes in flow. ,AS P.S ~ I S U  f3cnd :I: Bar;,ie::. &e i t fez  ~har :  est,.I$s srjc;reJ disprcppfifiiisnan): 
to their azaiiabliir? is suggested b-\ Chi-Sc;:iar:: 4.2%: d l  =: 8 ,  p 6:: 0.05). 

Tci fur&", cah;;braurc;nre k,;birat changes ii: d:&er:ax I!~sL~\, R Z  also dcenr,ined :hangeb irr slrca a~de$l> 
mean depth, al-rd i:maxim.;n: dcpd~ in ~ h r  sli.ar ri:, th,: u;la?rzam: edge of M I E G  Porhlt Bridge (Km 15.8) ds 

three flotks 19.7 cfs, 251 cfs, dnd 1340 c f ~ ! .  A s  il,i;is ixrsaaeii fii?rn 9,' cR ti, 1 130 cfs> river width 
dmi4st tripled at cbe sire idthough mrm depth ixl;r?ased b.5 onig 0.3 rr6 (Table BrZ.2-13) These c'th~en-ed 
changes ir! rive: ~ ~ ~ c l q h n i ~ ~ g y  shouiii bs used as a reTZrenc2 iin:y, binbe hangrs  at sther Ha?tis,tIunk ir.; ehr: 
river with i-ifov* may d i f f e ~  dependia-ig oirl bank slope 

Ddiiy flous and watei remperariireb an &ic iimen Sd t  fZ;vcr kalim ic56en?;m ;%4uiintaira Dmn ( l b 1  1.5. i-b7,0) 
in I988 and 1989 strz illuscratd in Figure f34.2-lS. In general, ezmperardres triarrii 1 Jdnu;lr>-? 1 Febnnay 
1989 are higher &&a ttimperafures during the same 2i.riod in 1988 due r t )  lower flows trz 1989 anran of 
O cts in 1988, nleall 01 18.9 cfi il: 19881. Finks and temperatcres for the rest of the nesting szasarr 
(Ftlarch-June) in 3488 and 198"Sere sirriiiar l t i o ~ s  2 1000 h)fi;* temperature 13 5-18.5'C) except on 
the 2.1 April-l Ma) .  Or: 24 April-: %fzj l983, 1 3 ~ ~ ; s  were &an 50 :fs and temperanlres reached 
23°C in tfie lower riier.. However, on 24 April 1 Mt-ii, 19889, flnvls axreraped 1398 cfs a d  tempetalures 
never e x c e d d  19°C. 

RUN OTHER 

Figadre 24.2-17. River habitat. srii%hian by hraging ba'ii! engBcs at Bitie Poinat compared to habitat sy17ailabiiity 





Table 334 ",I>. Length and depth mz&suren;znr t z h m  t;r the 5396 River df fhc upstlema. edge ,rf Blue 
P~~lrat Bridzr iKm 1.5 81 2; 3 I?-?;,\<, In 138%. 

hlrar: 4 f ~ x 1 s ~ u ~ n  
Date FIa- i > f b  3 IBIJL~ tmt D6pPf: $mi Dcprfn isn) 

B4.2,3.4 Distributiora, Relative Abundance and Spawnkg Chronafogy nf Suckers in 1988. In 1988- 
we ctsnductd visual surveys on Salt River cSo\vmstrcam of Stewarr Mountain Darn on 20-22 Januxy, 
early March, early April, late Xprif, ear$> May. mid-May to record efre relative abundance, distribution, 
availability and spawning activity of potential pre j  fish in the Blue Point eagle brzding s e a ,  During 
these surveys we observed considerable changes in distribution, availability and spawning activity of prey 
fish which may expiair-, rhi= foraging behavior of the Blue Point pair. 

Our ~isua3 surveys conducted from Km 10.0 and Km 26.0 in the Sdt River in late J a n u x ~  
reveriid &zr suckers were by far anod abundanl fish species in ~e river, comprising over 99 percent 
of the fish o b s e w d .  Visual su17ieys were quite acxrate at this time due to 10% flo~r in the river 
(12-14 cfs), Pools made up over 75 percent ot total habitat in Ihe river in late J a n u w ;  runs accounted 
t'or over 20 percent of total habitat. Suckers exhiblrd great a sn i ty  for pool habitat in late fmuary. 
Ever) pool examin& f a  = 183 fion: Krn i0.0-20.0 contain& from several f i und rd  to tens of rftousmds 
of suckers. Total area of pools in ehe river in January was isXq62Q m? iindividud pool area ranged 
740 mqto  72,844 m'. We could not estimafe sacker numbers i~ pools due to the large numbers of 
suckers present, heir  tendznzq to sw;arm %hen disturbed, and 1 0 ~  iiiumination in the deeper pools. Tu 
get an idea of the number of suckers &at ma3 lrlksbit a pool, the VSFWS in 6975 &.S, Fish and 
Wildlife Senrice ICI-6: used rtxe~oras rt? sdrnpje a pool (2,1513 my) just beiow Blue Point Bridge 
iappra~ximatctln, Kr-hl 25.2- 85.41; i t  conrained i?\"er 34,000 c h e r t  suckers md over 17 ,W Sonora suckers. 

Dcsgite thei~ abundan~e l a i  pools, sxkers  uerz rcirelr O ~ S G ~ ~ C U  in run habrrai an late Ja~alaar>. Qdy 
rums we sur tcyd  bn = 30) con.,tairred s~~ckers .  &Ye esrl:mted ciha; 4,593 su;kers inhahit& TWO runs 

t ~ o  nn:ss containing sackers C O ~ ~ F I S ~  ~ i " i X :  6 -a- percen: o f  toed nla? habiear 6a;.j aeag in the river md 
O I ~ P  I. f percent CIP totak tj6quatii: habitas, nlcse 11bo mns coalialr;iwg suckers were distinct from all the 
orher mns in &at thej C C I I I ~ ~ ~ E E ~  fiabitzt 0 t . s  0.8 s z ~  deep, Shaliov, rinr,s r < 8 8 m deep; s e re  apparent61 
not used by suckers In lantlary. Similsriy, sackers were not ssbsested HW an) of the r i f ~ l d  wz examlne9-8 
c ~ a  .= 26) in Jantdiagcte $Ye did IBOZ i-3PIser-v~ ;sr-,> c ~ u r i b h i r  h n ~  spai*allir"lg bcfffavi~r by suckers in either pooi, 
run, or rifi3e habitat in iatr  Januaq.  Afferncx-m iilatr;r rzmjtzrratures in f anenarj rang& from 8.7- Q0,5 'C,  
H el1 helow h e  prerert ed spa~vnirlg Berrlpei.az-,i:er, ; l L -  18 ' C, hif ~ i e  ssu;kcrs asee Section E S ) ,  



Basxi 011 tB;e prcfcrence :,f suckers for deep wirer habicali r da 0,8 ill! in 1st~ January* bald eagfe fciraging 
.ivould prohabiy ncrt h ~ 3 ~ 2  been effe;tive in &d-,e Sail li;i.er ae this timz. Eagle trazking during January 
revealed h a t  G-le Blue Pt~in: =ale 4Ah30ij .~r!as or; 6-1i.1 river on1y i2.5 percerkr of thl?e time Re wits away 
from &f-le nest; ';"ie remainder OC his tizx \?as spent an Saguaro Reservoir ii;here he fsraged itn water-B"i>wl 

- " (Table H4.2-14). h-iardler, we did nut recurd arIy successhi $araing iiti the river by the male eagle in 
Jaaauary 1988. 

Table 84.2-24 Number p e ~ c e ~ t  la: ;is,rstlnri 20urr ti: nest, H ~ X ~ P V L ~ ~ T . ,  and r ~ v e ~  Rabirau b;i 
A?IIUI G:rfriingi~i?u: hredlng seasern, 1"S86. The B M U  righe hand COJUWPB~S refer onl: 
kv those perlads evhcrn A?IjOl wtis awl%;; frotsa the Iazf 

Nest Rcser~oir River Habitat Selection 
'Totai Hrs. 

Date Hrs % HTS i '  Hrs 5 Obse~ved 5% Reserer % River 

6- 3 4 Jan 
2-1 1 E'eh 
2-10 %far 
16-24 M a  
19 Mar-7 Apr 
13-2 1 Apr 
26 Apr-5 May 
12-13 May 
26 May-I Jun 

TOTAL 391.0 42.6 350.5 38.2 175.5 19.1 917.0 

Early March. In earl! &larch 1988, a.isuai surteys itwu float trips md  several snorkeling surve5s) 
b a s e e n  Km 9.2-21.1 revealed changes in the distrib~tion, habitat utilization and spawning activity of 
suckers ccimpared 10 survess conduct& in $ate J ~ T I u B ~ ~ .  F ~ O A S  of aver IW J ~ S  result4 in coarsiderable 
chmges in instream hajitat, PouHs were absent In tisr river; runs uese by f ~ , r  the ~ m s t  abundant habitat 
type.. fellow& by nf ies .  Observatlans from Krn 9.2-2 i .2 in ear14 March revealed three basic ~rends: 
{II  suckers ;orr,pris& almost rhr: en:lre pix2n:ial i ' srag~ h a e  Ir:r eagles in d-ie rhe r ;  (2) suckere, were 
ahundme in s h a l i s ~  ;imse:. (1'5-08 cnag, and, (31 suckers were \ ~ h s e n ~ d  spswnarag in shallow water, 
preferring broad eail~aterb vf iclu grhiiznr runs diijoining suifi, high gradient hab2rirs [runs asr 
cascades) and the ~pstream portiun of rifzles. 'Il e ~c;zsaonaii> observed sspau;ning along the mariagms of 
stans but sucker activitt was consaderabij yraarcx :sa :be tailwarers of rws m d  the u p s t r m  edge of 
riffles, r3steraluo:l -&der ieinperariires in the ravei ranged from 33.0-16.O0C i~: early March; og.rtinlum 
spawning fempzrardre for ssuckrrs is 11- i6 'C iiee Se~tiola E3j, 



B-1'14 ECOLOGY or: N E L T I ~ G  BALL EAGLES ,ZKLZ@UA 

BY'isual dlhse~tatii~ns ix~Jxated fh8t app~d~imb: : !~  IUO bu:ki-.rs per k ~ i  %ere  aa3;llnble fat depths < O,6na'i 
to foraging eagizs In tibe s11n'ej area i K x  92-2-26 1 1  T x o  ex&yricJRs %ere 11~3ted. i 1) availdble sucker 
de~lsities wertl noticeabi> higher in the exp:iil;e ~?i r? , l l~us  be~,wee!? k;;;n 17.1 -4-.4, v;i& nnzarly i W  
sackers per 100 m avdilable, ~ 2 i  silckers %ere 2 i rn~>-e  sbsenr fri3n2 s i i ~ i 1 0 ~  wa;er t ~0,t:na deep) ket~eitia 
Km 19.9 and Km 21.2. L.a:at~om 05 3\113n,ti're 5~3'j15",! ~ a e e r  areas cr~nt~iining spawning suckers duraag 
early htarch 193P arr shtiun in f-igxrr B1 2-4Y Ikspire th? abnn,Isnce nP spasv~~ i r~g  su:ker.s a~ailahie. 
fci the eagles In 2:iri-r b?:?r:h 1988, we did not x : ~ r d  2 tiixessfcl forage D) the Biue Poinl nade bAT?cIOB) 
im &r river until I S  hlarctr Hijttei er, bets  e x  I 8-23 March. we r s ~ o r d d  scV6n sua;ess%u$ forages h: 
the nade eagle on ti2e river 

In earl? .lprii U~ ~0113i~21eil i ~ s x a i  sur-te5.l (floating, snorkeling mJlrl fixed point 
a>hservatii,ns) in thc Sdir Rnver betiseen Kin 9 2 dnd Krn 3 2. Flous durlrlg early April s u n e y s  s e r e  
similar tc_t t i o ~ s  in earl? ?*larch toter I ~ J O G  cf5; li.il\;%crs uere sriHl ai~aiiabl? at spawning sites &rouytlou% 
the enrire stud! area as In earl! March, hcwever meir distribu:ivn changed slightly [Figure 84.2-191. 
Tn general, su;ker spawning acsivirt %ah more -i ~gorour in the upper river in e x i y  Aprii cornpard k:o 
eariy hjarch, pz~icii larl j  In  Km 18,6-19 5 Spauning acrit rtt %%is also o h s e n d  between 
Kms 20.0--22.0 iilr rhe first time in 1358. f c r  maiciritg of stickers o b s e r ~ d  in s5allovt water In e;ui> 
April were in spawrlrng coi.2rs. Sranrkef;ng s u n q s  rn hdbllsl:s greater fhan 0.9 m deep between Kms 
28.7 and Km 195  revealed that suchsrs 1:1 deep water did not d~spiay s p a ~ n i n g  colors sf spawning 
behavior. Afternoon uater rempera&rzs in the Salt Rii  cs from Kr;: i2.0 21 -2. in early Aprii were siznilrtr 
ranging betv~cen 14.0 and 14.5"C; prcferrcd bpaJ\nia,g remperatrlres of ~rrckers range from 13.0-18.0GC 
(see Section E3). 

Bas& on the distribution of spawning suckers in early March and early April, potentid prej were 
available to eagles tiom Krns 10.0-19.8. in ear;] April. we observed that spawning activity was more 
vigorous at upstream sites (Km 18.6-21.2). ?'he eagles' preferznce for river sires above Km 17.0 during 
1 21 April 1988 ma] reflect the encirmous abundance of spawni:;g suckers ar upstream sites, thus making 
downstream foraging trips insft>cienr frorn an encrgerizs standpoint. Bald eagle perching oppomnir ia  
rtre aisv berrer near iile upstream sites 

. We conducred visual surx eys in late April 127 April- i laflay) in the river from Krn 3.2-2 I .2 
at considerahlj Iower flows than t;-ie eari) klarA and April survebs (9-23 cfs c o r n p a d  to over 
10CK) cfs). The late April survey revealed that spawrling suckers were on14 found in the rrver above 
E;m 15.3, altSic~ugh spawning hahisac wab present zr Su~nstrearn sites (Figure B4.2-19)- Despirt: efforts 
to flush fish, we obsen.& low numbers af su~kers  from Krn 9-5-Km 15.5: srSy 34 adult suckers were 
observd In water less &an 60 crn deep. Snorkeling surveys in deeper rum and pools below Elm 15.5 
idenrifid only 40 addiricin~al aduie suckers, Previou~, .rr;ri.eys in this river reach in Ja~ruary, Marzkn and 
eadj Aprii reveal& dlcilou~ands k a i  lu;kers per Kjn 

In the Salt R ~ v e r  a h ~ v e  Km 15.4, ebe obberted hag!ler rat;mk>ers of sui-kers s p a w a i ~ ~ g  and feeding ir: 
shdlow habitax C0.6 m deepiin late April ri-iax ini prrr lous sarveys in Qaziuary, earl) &$arc& or early 
April, The higher nurnDers of'suckers obsened nil i:le rive: abnve Km 15.3 iaa ia;e rlpri l  may be due to 
migrariinn of suckers upsfream a5 isB'ni~ga ~CL.I.SYP;~J an,! ncmperaiures increasd* Two regions of the river 
above Km f 5.4 cilraraind &s greatzss conaenrrarro:1 ot apaivrlcng suckers, warnel) Kms 15.4- 4 6,0 anand 
E h s  20.8-21.2. We ;i~lle:red 42 sitcker? in tilest: a$~zal in late April to assess reproductive status: d1 
the suckers r e l e a d  gametes uhen ha;:dld. 
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Figure 334.2-39. Ssssoalai changes in thz  diseributio~a of spawning s~;kers  as rewrifzd in ~isigial surveys. 



-fie Hasge n2mbt.r ijf sparvning suckcers ~b~ci-;.i?ii bet%,i-c>er; Firm ZQ.$-" I. 2 in late April, where prekiasualy 
i?raly a smAi nuxrabzr :t.ere press& ma% be re:aec.ci tc, habit:%[ cha~ges  s f l i?~.~ decreasd friim isrer 
1@H3 cb ro less thlan 24 cB. 'This sectioa cf river froan Krsl 30.8-.21,2 h ; ~  tii;epes balks &iiri. other 
portiorrs of t i i ~  river1 sherefore, L.elijzirier and depdts ir; &e ari.2 arc nore sensitive to $ft;~w changes, 
Diaring high tlows, veloci~ics and depths may be above d~i>se psekrred by 5pg_a3\vning suckers, As fl<>ws 
decreasd in late April to jess than? 24 cfs, water depth aanJ velociey decreased considesably in the area. 

The absence 0% spatr ning sackers dcs\t.nstream of K:r: IS 4 during thc Iate April wweys  ma) he related 
to temperatinre, X e  recorded &at the ysrk;r& q:,iszai~i,g renarpzrarureh I ~ C  siiikers in &e Safr and Verdt: 
ri\%rs range from 19. "c d n d  18 "C (he2 S ~ z 2 i ~ s ~ l  k3 5 .  Afi*er~~o(in 5% alcr temperatures varied ~r>~~idtlr:ai>Ij 
rn the stud! reach iKm 163 0-PI .Oi dhinkg *Bhc idsf ~ r i ~ k  ~ f i  April. L I ~ H  fl0~1:, in tne river cc-lmbined 
high air temperatures led to sipnifiia~t $%arming of t h d  55,iiarer in dow~zsrream areas. ABenotrn water 
temperatures at Km 20.2 in lare April ra3gzd frizz 17,0- 19.S°C, near &ti prefcrrd spawning 
temperatures of t1tc su;kers. How.~vet, s: rile Blue Pt,int Bridge Kn: 15.83, afternoon temperantres 
ranged from 7 0 5 - 2 1  0°C- higher than ~ 3 e  prei~rrsd spawnirq temperatures of the suckers. -4fiermctn 
tetnperatiires f~ r rhc r  dow~srream (KE~ 9.5) ai ere 23 "C. W e  fiypothetslze Ehar as waxer remperatures 
lncrea5;d in the ifo~~nsrream reachzs arose thti tempcrae-irres prefers& b j  suckers for spawning 
(14- I8"C), the fish migrated upstream seeking ;oil:er %liter. 

The Plow re;iucrion in larz Aprd not iin;! concentrated spawning suckers in the river above fCrn 15.4 but 
also feb to a2 increase in the aiailabilitj fit-' ;arrioc s ~ 2 k c . r ~ .  Mre conilucted nine carrion sunrefjs hetween 
Kms 9.5-21.1 from 2 i l a n s a r ~  to 1 M a t  (Table 83.2-15'1. Prior tii 29 April. we found few dead fish 
during these surveys (0-2.2 fish,'kmj. hlanj nf these fish were at depths greater &an 60 em and, 
&erefore, unavaiiableto Ihe eagles. Carrion survejs ci~nduzt& 29 April to 1 May revealed baween f -3 
and 7 2  fishikm. This does not include the Iarge braided section of the rives located between Kin 36.8 
and Krn 27.2. 

At  Kms 36.8-1x2 a large braided portior~ af &e rivetr was isolated froin the main channel and dewaterd 
on 24 April, when I low d e c r e a d  from 331 cB to onlv 13 cfs* Mean daily flows continu& m drop 
beiiiw 10 cO 0:: 26-28 April. On 29 April, we conductid a carrior. survey in the dewatered seaion of 
the river 4Tabl; B4.2-15). Filamentc?us algae grevt in dense, profuse mats over most of the remaining 
water in the braid, An estimatd 750 su~kers  were found floundering in the braid in isolatd pools less 
than 60 cm Jeep; 256 suckers had already died thcre. Desert suckers made up 69 percent of the carrion, 
followed by Sonora suckzrs (23% 1. Dead desert suckers rang& 33.7 cm to 39.4 cm in size while Sonofa 
suckers were 27.': cm ro 52.1 c1r.1, Man3 cf the dzad or dying suckers had open wounds ventraliy at the 
base of theis pehvi:: drld pcctord fins, apparent!> from struggling ti] get Into deeper water, By S May, 
flort had increasd tto 498 cfs, full; inundating :he braid and restoring it to a deep run. As flow 
in:reased, dead ;and dqing suzkers uere flushed from ~ l e  area. 

Given the abi~ndmitl 02- spaumlrng s t i~kzrs  in lair Aprif above KEA 15.4, espeiiall) betwwn 
E n s  15 4- 16.0 and between Kms 293 5-31 -2. t ir~iJ eagies snoulJ have cnncentratd &eFr foraging in the 
upper S a l ~  Ri;rer. abiar~dan:e sf zasriiarl heru :en Kms 16 8- 17.3 ac this kimc should aIso have also 
drawn eagies w forngil on h e  alpper Salt Kver. P i ~ i i ~ ~ i e ; ,  w: s a i i  A3101 zap~t~re? c13lrYy ~ i v i i   sacker^, one 
largemou& bass and on: karaidenti52d 6sh  or1 mi. ::icr d~ering laez April These capmres were mads 
between h s  20,0-20.8 "aK/2 rre3arZeii !>:agrng b j  2agles i;m the dead or dying su;kess in th4-t; 
deuaterd  braid, The  larg:: :imi)e:nt tr ydlou bash i-zrriiba3 preserlt at this time in Sagaaro Resenaoir 
appuenti! pro~icied su%firienr fijoc nzdrer lo tile nest, thereb) reducing de;iendenc:y. BIZ $iae resources of 
the Sslr Rlt.er 



TakBe: B4.2-85, Surnazar) it: <asri,:a surizys I;\ :SIC, Sa:t Hilie;. beloat! Sle%kk~t. kflagintain Dam (1<98t;b, 

3Sethi;d Nugiber oi :  Timl 
(3 f Desert Ssnijra t l r ~ k ~ c ? . m  Other Number Reach Disbcc  

Date Truvrl Su:kar Surkr:. Saic;f;er Frsh ofFish (Kmp k m )  Fii.;h,%m 

21 J ~ P u ~  
5 &$arch 
6 Xarch 

H hprrl 
1 April 

7 April 
29 April" 
30 April 
I May 

7jn iilke2 
Canoed 
C m u d  
kyalic-d 

SnorXrlrd 
Walked 
C ~ l d  
Waikeri 
Walked 
Walked 

lid 
5 
I 

7 - 

8 
7 I 

242 
4 

3 3 

Main river c h m e f  20 5 10 3 36 15.4-20.4 5.0 7.2 
Right braid of river 

with strand& suckers 17'7 5% 22 0 256 16.8-17.2 0.4 640.0 

However, in tats April we noted higher numbers of angiers, RV en&~-i.~sias&, and sunba&ers utilizing the 
river (see Section B4.2-4), This increase in recr?atia~al activity may have discuuragd the eagles, 
because in late April their foraging on ths river was ;onfined to the Bulldog Cliff' area? which was closd 
to the ptiblic. After flows increased in early M a j ,  tirbir~g activity substanriaiiy increased, with as mmy 
a 70 tMbers per hour passing Blue Point Bridge. 

Sacker couah ip  and spawning in the Salr: River markd ly  decreased a f e r  1 May and remain& low for  
the remainder of the field s e a o n  (3 hiay-2 June). Modified Bcw and temperature regimes in the river 
after 1 Mzg/ probably has tend  the terrr;inatiun of sucker spawning Elow incre&ert from 24 cfs oon 
1 May to 499  if^ b j  3 kldy, and I1u;tuateii b:tn een 455--1820 ;b for the: remarnder of m r r n ~ .  
Afterniton wafer "iempetrak~res in &z riier deireii~ed as imuch as 4" af~esr flows rncreaed, despite 
sz armer amhien1 Ieanperablres 

0, 3 May, just after flow increased to 499 :IS. we c r t b ~ e r ~ d  ~su~kers  only rarel?, in shatlcrw waeer 
\<@ cm deep). We t;.,afked the river stxtlcrn b t . t~een Kn? 20.8 and f-=m 21.2 ivi&out: flushirrg a sing%@ 
sucker. 'kTrhen %^BOW was low five days earlrer. xr" had obsened more &an 1W suckers, Sirnifarlj, 
b~bsetrv;zti~$ns on 3 Mdt, at a downitrean rift% 9i K~TS 15 2 reveaid no sia*:kers, despite dae presence of 
numerow spawning ~nd~vlduais  1x1 XIa~;h-Apri; 3: rhir sxe. We crn8> rrbberved suckers in water deeper 
&m 0.76 m: none exhibl td sp3~nEajg culors or ~ ~ ~ ~ l u r t s h ~ p  actikiry 



Later in Ma) (10, $6, arid 3 i &lay) tc1:er; flii1,t.s ?;ad srabilizi& we sa.;. cad:; mioderate rnun1t-w-s of suckers 
irg ~haijou; water ac f.;:i~s :4,9-25.2 2nd at f;mi 17.1--17.4. In t"a-i;> . ,,. , ar2,2p ,,> we noted cinurtship acti~ilrp. 
itniy occasii!n;;ifl~~, 2nd ti12 ma-joriey ni fish .ii.-.rc cot in s p x n l n g  ct:lors. In oiizer areas of &e river, nlosg 
suckers were hinidiag in wzer  we:! liefnn. Grz st;ikir;g depefl of Paid eagles, Thesz fish were nix in 
spawning zoIors and exhibited mci ia>uxship or spawning beilavior. 

Tracking d a t ~  rei.edl:d rhat the. BIuz Point ma12 h i d  eagle ranei) f~riiged ~ l l a  he river in late h f q ,  
spe~tdinrfr oniy one percent of RHS time a ~ a j  fr~.im the nest on "ifac rnver berwes~r 12- 19 Mag.. Further, &is 
eagle ilompletei) av,iitfifcd, tf?: river lati. In the 1;:o:;5 1'76 M q - i  Jucei, pref<rrlng instead taa i m a g e  rfD 

S a ~ a r o  Resenoir 

$3 %SS8, v-s iihss-bSi rka:it san~Lsr2 were nod fciuni?- ira shdlotr water 
(< 0.6 m deep I earij in h e  nesting ssasor, bur prefer3-2.3 iu irdlribit pools and deep runs. H~jwever, by 
early March, r;he suckers had h e s n  sFa\bnlng arlJ the? Rere quite abundant in shallow water hdbirat, 
preferring rhe upstritarn edge of riftjes and taiivlaterb of sl?sliou runs, from K1.m i0.O--21.2. As the 
nesting s e a m  progress&, the disrrihztfo~l i?f adult suckers &exme more restricxd. By late April, adult 
suckers \;/ere orrll c>bsert.ed upstrearr, uf Km : 5 ,4 .  S p a ~ n i n g  in ) lay ivas only observed near Brrlidog 
Cliffs (Km 21.0). We hypo&esize that suckers migrated upriver during the nesting s e a o n  rft seek out 
a r e a  with wazer remperamres near rnz oy:imum range for spawning (14-18°C). 

. 1Z"e 0bsen.d considerable 
differences in the distribution, spaurting chronoiog];, and health of suckers in the Salt River bebw 
StewaE Mountain D a n  In 1989 compared to 1988. These differences appear to be the result of 
diRerences in flow releases between ~ 5 e  two years. Although flows in both years were relatively low t̂ or 
most of lmuary and February (< 18 cfs); in 1989, nu water (0 cfs) was releas& from the Sagr~aro 
Reservoir between 22 3muary and 5 hlarzh, a factor which may have affect& the heal& of the suckers, 
This stoppage of f i o u  helovl Stewart &fountain Dam uas apparently unprezdenrd and was only recently 
made possible due ru dam repairs in 1988. Prior to 1986, the dam leaked zpprcaximately 9-10 cfs at &I 
t i m a .  Flows were similar in the spring (%$arch-Junei of I988 m d  1889, generdiy fluctuating between 
1000-2W cfs, except for one period in 1988 (24 A p ~ i i - 2  May) when flows d roppd  between 17-81 cfs 
resulting in high instream temperatures. 

Visual sunteys (tixed poinr and snclrke;h11g1 ir, 1989 re~ealed diHersnces in sucker behaviors between rhe 
TWO ~ei i rs .  M'e conduct& visuaH surveys in 1969 ,?I; 11-15 February, 25-27 F z b r u ~ ~ ,  6-9 Xfarzh, 
23-31 March. 16-19 April, and 24-25 Xi=;>. Sucker a ~ r i v i r j  is summarizd in Figure B4.2-20. TR 
highlight differences i:r su:kcr activit: w i ~ h n  the breeding area in 1989. we separated fit: area into two 
reaches: E dswnstream reazh (Mnl S,6- 12.5) an upstredm reach (Km 15.0-22.0). 

During oza Fet?rtar.> surveys i1.i the Salt River from f i m  6.0-21 2, nu 
water was being re12i3sd form Sa,vuani Reservoir, :iIti2c,ugil fra ~soFat& sections itf'the aver dnrvas t rea~ 
of Km 13.0, txe itbserud surale Row hrrtverrr potsib, Hairever, the ;nagq?rity of suckers ae this t m e  
isiiiated rn pools of ~ x y i r i g  water quality {?'ah12 B4,2-Ifs). Wales temperaraires artd dissolv& rsspgc~l 
varied considera"o> in these isolated paois, ebrn piiois oral:, a short distance apart, %n get~eral, &I: 
shallower l i ~ e  psial, the higher Birle Bs,dter ecmperature and the lut;i,er L!C dissolved oxygen, 

We obsened a wide range 3r acbi~ir:~ azd he21th fit $ U C ~ ~ I S  in pcxds, In puoli with wazer xemperahres 
in &e preferred s p a ~ ~ r ~ ~ i ~ l g  sarsge or &e 3lx;herb. ~ t "  P ~ b i e n ~ d  vigorous c6rurbh%p and spawnirlg by the 





i%"ateL- 
Bare 1 '1 o x v %  T ~ m r  F;TR Temp. ("C] D.0. 46-~pm) 

3.7 
9.5 
6.4 
5.8 
LO.? 

as. 2 
15.1 
15,7 
15.7 
15.3 
86.6;~ 
l6.Q 



P16ir~d BI 3. Stcv;arr Mtxmbln Dam -aeh Go\\ t z m n a t d  bur Ic&:+.g& uf ' c:s fz3m &m ra~to io;aiez Ss;e Riies, ' 
X~>\~ZBXB~%P 3436 bb-np), md s r t h  tenrsjnated { b  c f i i  and rBr> rriertwd, af!rar 6taa.; 1n &rn \+t>zr rsplnired, P I 
hlarch 199b (hr,ttom)(pf.iorias hq D f4n~o l i i .  



.. , 
?Tje eff.$::s ~ f f l c , . ~ r -  i ' i ' " ;a t i~~ ai:d I:$w ;.ixv~c)n . c ~:IX;<!;ET~TI.~S f;~:;].;: 1 j f  die ihn jare~ j  gi~i~js  hp:i: nii,k& e;.ffecr~ 
on d ~ r  avaiiabilit? of bald tiligie prey 1x1 th;: si;c;r; r e r x ,  fcwd az:essiSiii~v fcjr eagles may inL:re~~si: in the 
&>rm of <arr.it~n. Hnv-.:ver. in &ii? 1ol;g 1;6rn, ~ t l ~ ' l ; e r  x ; ~ ~ I - ~ ~ J c ~ . s  ia~e?'  iixrrase due ti> diri;:~ fiaortaraiirq. froral 
p<,Qr w&cr quaiiir znd r.cluccA spalixing s u c ~ z ~ s  :is su,:kr.rs 3 - 2  :<~inluiai& T i )  3cposie eggs in areah evher.2 

. ~ 

~ini-~~ival is cjueitiimnatnie ( i ,2 , ,  habila.;i .i.ji% 1;; fl;ini'!. M'z rei3<>111~1jti~~.l furthzr sirldirs 10 aI.iI.idr.t.s$ this 
issue. 

Ear-.; %fa-sc> Stin;ei;u-4 d u a f i z r  ,. inirial G L ? x  reieasr5J, Flow releases resumed on efic Salt River 
below Srelvart Mountain Darn on 6 March 2983. "iX,'c co~~du i r ed  visual srrr;,;yh t i n  6-9 March Ii?X9 n'raixn 
Krrn 2J.2-.-7.t1: fl:iws iieiril:; she surveys rangztl ~'r..ilm 850 cfs to 933 cfs, On h March, ,jlas6 prior flax 
releases, we ci txer~ed irigosous spa!vr;kg aa.riviry by suckers in lower reach. However, in tias tapper 
reach, the r n a j ~ r l t j  of suckers (> 90 R j %ere I<:har.gi=,. %\ifinor ei,ur;sRip was observed at only one pool 
t%m 13.2) in !he upper reach. Oa thii 7-  9 March. aAzr i-'i::w resiimed, no courtship or  spawning activity 
was obsen7ed in eithcr the upper or lo\i:?r r.eaA. Mi:sr [if t he  siickers ohsemed appeared Icr be  foraging, 
We hypotilesize rhal the rzurnption a:' f l i i w -  ir:?proi.ed water qualit! ccrnditioss in rhe upper reach bur 
smpped spawiling until ternpesaturzr . ta t- i l i~ed.  M'e d;~;ib~ i f  T ~ P ~ C Y  of the eggs laid earlier in thi= season, 
when no Row was presenr in tile river, ~-al;?ild ha:,? sr;rjiiired the suiiden increases in flow. 

. Visual surveys conducrzd from 23-31 March 1989 revealed considerable 
differences in spawnir~g iritensiry in th!: twc rija;h;s. In the upper reach ( K n  15.0.-22,0), we  oi?sery~a3 
01114' minor courtship, and thaz rnr:st suckers tvlre concentrating on feeding. While in the lower reach 
(Kin 6.6-12.5) intense cuunship and spzlvning by suckzrs occurred in shallow water hzbitat. parricurariy 
Km 6.4-7.0. Interestingly, we measured oniy slight dirferences in water temperatures in the upper and 
lower reaches. The water ternperatiii:ss in both reaches ranged between 15-i9"C, within the preferred 
spawning temperatures of the suckers. We exiiillineci 27 Sorlora suckers from the upper reach, of which 
six had spawned out, 19 released gamerzs when handled, arid tu.9 contained deweloping eggs. We 
examined only four Sonirra suckers in the lower. r e x h  in late March, of which three had spawtled out and 
one contained dweiopir~g garneres, 

Xfid-April S~r\~es/s .  In ~ l s u a l  surirys ~onducted in mid-Aprii t 16-19 April) we observed a shift in the 
fiication of peak spanning activity train :he ioser r e a ~ h  w the upper reach, f r y  wzre quite ab~lndafit in 
ehc: lower reach at this tirns, suggestkg s u z c e ~ 2 . ~ i  sgatrning had ~ c c u r r e d  earlier, In the upper reach. 
spa.u;n:ng sucKers observed In al! silltable habi~at Uhiie  in the itiuer reach, the areas pretic3usly 
utriizal h r  spawnir:g sccksrc, in %la:ch UL'I.~:  liscci djll~ust e~c ius i \ c l>  b j  Z8raging su;kers. tTe drd 
ohseme some cilurtshlp actiii t j  ln tnebe a;c,lis :2 miJ-April, ho~iever .  the groups of cvtlrfing suckers 
d- i~ .a j s  briikr. up praryr to spa\bning, This ' ? ; i~~\ : t : i .  iPLe,b,ing :p ; % r ; b > i  In ip:ivrning) i b  ~haracterasti,: OF 
sucker., near the cnii l\T ti:: 5p~aK 11 

We exari~ineii 44 iller-: siitkers and 15 Sl?oi->ra st;;k?rs i:i the upper reach fri assess rep~oductive status. 
$~;er 93 pt.r,-cn-, of the desert suckerr i ~ z  - 41: and 40 perceilt of r l ~ e  Sun:,r:~ stackers (n .= 6:j releaed 

. . 
gametes uihdn handiecdi; 1h2 rest ;:i t,:e ~'i',sh :i.erc. spaiined mi:, i n  the ii)ti.er r ea i l ,  we: obtained more 

, 5 l;ari&ie results. Only 4 of 9 iizscrt sucker:; exkn:;nec released gamerts w h m  handlzd; ehe rennaining f%h 
wdre 8itiri.r spawned 212: (!I = I or ~0cilai11ed immatral? gametes ( E  = 4'), The 1~l~j0rh.g. of Sonsra 
srrckers zxaaa~ioed i i , ~  = 5j ~'~n"i%$i:e(i jiriirlailsx gzrneres albilougi? one was spawned out. 



May Survevs. iasr sur;>eyt: conducred on the .si:.c.r in 1989 sverP on 22 and 25 May. At this time, 
we dliB no1 oSserv:: an:,. coalrtsi~ip or spawnirag artia9ira; iB:y seickers in the lower r e x h  r,Km 6.6-12.5): 
rather ail rhc: fish <,bseivzd were $e&incv ~ A "4'- i - j ~ i - ,  - 9  [he fzeding s3cker.s were in spawning coB<:rs &c 
lower reach. In the upper reach? spawning n,eit.iry was greatly seduced from tiine previous survey 
ai&oiigh an oc:&sionai group csf suc.ke:,s did s2aun. TI.,; rnaji>rie). of silzkdrs ed~ibitirag ccjur3ship 
behayjar broke up prior i-cj spawning. Suck.;: ky ;.ic.r.c. quite ahr:ndann in the upper reach in %are May 
(the first rim2 in 19896, Sixtee2 desert suckers ;%.ere examined iJ8n the upper reach in late May to zqsess 
reproductive starm, of which 15 were spawried iiiir and i reieasd gametes when hmditxa. Interestingly? 
we did not observe a ~nigration of a d d t  suckers ou:. of the Bower reach ip: 6989 2s we noted ira 1988. 

Trt f c ~ % ~ e r  %*eri$ tha: adi:li s:rckers did not make a major mlgr;ltii)n 811 ~ p s z r e m  
areas in the spring of 2989, -vce ciindu;led srjorkeiing surveys in five reazhtts of &s Salt Rives In lare 
March and late &la) flab]: I34 2-17,), i4'e hypothes;ied that if a sucker migration had occurrd in 1983 
a iin 1988 then signifi:anrll digerenr numbera of s u z k ~ r s  should have beer1 observed in the reaches in 
late March compared ro lars: Ma:. Our data rei caied that sucker numbers %ere nor significmtly different 
in the five reaches brrrlng the t ~ o  sunzer ti:nes ,gdir;,i s ~ M ~ I F :  ti-lest, = O.Cf51, 

Tahle B32-17. Surnber of su2ker.c; observed during snorkeling surveys in five reaches oftbe litwer Salt 
River in 1989. 

%umber. of S:lckers Observd 
River Left Transeet River Right Triutsect 

km 30 March 24 Jute 30 Sfarch 24 June 

I*, ko:h 19% and 1989 ue obsen rd  rhza suckers 'spaund 
eartraier in downsrrzam area ot  the Salt K I L ~ T  BKm 6.0-12 51 &an further upsfrem, witfa pi=& spdwning 
in &its- lower reach occurring in 3liir:h As tkis nesting season prugrecsetl, the distrihution c ~ f  spawning 
suckers shifted upstream, with peak spa.lrn;reg ;-;:zurrlng sn April sn above Km 15.8. By May in both 
years7 bucker spau~lin;: was essenfia!l> ~isn,iuded in rile Salt River, tiitt-iough ztburlship w a  occzsiatnaily 
~lbsemtfii ned Buildogs C91E.": rfim 20.7:. '17.1; 5:aiE dliB'bat~enc2a in sucker a;kmvirc In the two years was: 
(1) & ~ a e  ~ ~ a j o r r t j  ~ ) t  adult s u ~ k e r s  migratd upriizr I:I %are April 1988 .xisen flows decreased md 



temperawres increased to 153 '<'. ziindc.c:;d;iilg %em an river ; B ~ U % Z  Krn 15.5 IBu su:h migsat~c\n M is 
0bsen.d iin 1983 nvhm ilrbits rz~naiizzd 4ilgt-1 i > II?C)Q :&! and tzr-np?rat.Jrea rzmaain~e-d belou 19 'C in rhc 
I w e r  river; anJ, 12j srijpping ail Enis In Januars ar,d Fr3bmarp 1989 res~ieed iixn poor cjudiit) 51 
soarts pc3nla tirrtr led to zzrinrs and ear;:, sp2z~ir2.,ir2g %I, stmat stxkerl; 

, Fisheries smdies i a n l  Saguaro Mesewcsir iza 1888 were direct& 
r ~ w a r d  determining: (1) scasoaaai 2nd die[ r ibxndan~e  of fish in shdiost- ,-over; (21 location of s h a i j ~ w  
areas in the reservoir drvarer depth z" 0.9 m! ivhere fish were ~halrrerabie to eagle prdation; md, 13) Fmsh 
behaviors and milrtaIIry %;tors xs'hi:h ~G:TZ~SU,  f ~ o d  2t-ailabiii'ty tgo bald eaglss. 

Wilfo* Springs C ~ t i ~ t :  w,i's 5eie;led for %e;;iiieb: ~i;:d;* in 1988 h s e d  on suhstaneisl eagle bfcaraging in the 
cove late in d?e a987 rk id  season B;iv co;nparlson, we seiecttd mot i~sr  cove, Peregrine Cove 
(F ig~rc B3.2-9) &here one ssn::csshl &>rage %as r e c c ~ r d d  ilin 1987. 'tiisuzd suweys irn these two coves 
began in March 1988 before the mid-Aprd SIS itch 01 eagle foraging effi,rts from the Salt River to Saguaro 
Rr%$erurtir. We condncreci additiurmai viscai siirk,e!b in the coves on 5 April, 2 m d  17 Ma), and 1 June 
ro c)bserve szasnnal rrenlls in 11\11 dSundan,~. 

Fisheries biologists uiatched b e  silaf:oi& areas or mz ;ovei from eles at& cibsznraeion points, Tnforrnatictn 
collecred includ&d fi'lsh species, abundance, appnlxin~ate iengtfi, fish depth distribution, and specifi,: 
responses to rezreational act!\ itj .  1%'~ onij s u r ~ e j r d  area5 of the -,we:, less than about 1.2 m deep. T ~ i s  
obsenatiun points per cove were establis5.d. oittriooking the rear (shallowl a r e a  of both coves. 
obserjarion points in f j t i i i o ~ ~  Springs Co~~le ~i ere on a cliff approximatefy 12.2 m above Ihe  water sudace 
The terrain around Peregrirle Cove was jess stzzp than at Willow Springs Cove, offering a lesser viewing 
mgte and interference from vegetation, a problem no doubt shared .if] eagles aMempring to forage there. 
Smpiiny the two coves no more &an one da? apart, the fisheries biologist alternatd between the TWO 

observation points everj 0.5 hours, from 2 haurs after sunrise until 2 hours before sunset. Low fight 
intensity in tf-ic early morning md Ikte evening precluded meaningful sampling. We g r o u p 4  observations 
in the coves into three periods, and t;r? mean nu:nh:rs of fish observed per time period w a  ccalculatecf. 
Bintzculxs (7 rc 35 and 10 x 501. a sporting >:ope i20 x i. r;nd polarized sunglases aided itobsenratiom. 

On 4 April 1988 ( reser~ui r  elevatlcn = 1523 ft) two fisheries biologists sunfejed %e shoreline of 
Sa-ware Reservoir by boat, noting areds jess ihair i nt deep as potenrlai eagie foraging areas. We noted 
fish presenze and availability of bal?. eagie perch si;es in these sea, 

Fisheries biologists citnductd carrim surveys b! boat on 5 an3 30 April and em 2 hlay 1988 in $he early 
morning berueen SKms 16.4 and 17.7, a seceiuai of the rzservsir where wce had 0bsen.d foraging cln 
dead or dying fish. Time Iattzr tehm m,3asursLl fish, inspected them tor caazse of death and gomad 
deteiopmenr, zend returned edch sample IV the reher;c$ir. 

\Ye sex tvur exp?srmi?ntal 3 1 1  r~els overnight brta;essr SKrcr ,& 4 and .: 7 &>-in 5 a~id  ? April and ou 2 %fzj 
1988, Giii nets meaxxed 76,s  rn Iuzg ny 2 m Jz-,;' 2nd antalraed faus 6,7133 .;eaions of rmmcsR size 8.9, 
6,4, 3.8 arrd : .3 cm Sevm gill ners :45,4 n: lung; uese also set hy personnel of the Arizoa~a G m e  md 
Fish Depmment 6;n 3 hlay 1988. .41i fish tolie:red were ~ e i g h e d  and measurd,  and reprr>ductive stanrs 
was also mot& in Aprii an9 Mdl. Vt U, ekc c.on3uctesH qualieative ~norkeling surieys between Peregriaas 
Cove and "it'iflc3u Springs Coxre ao %r! b r i  1ucze pellow bass spawning Z C ~ ~  



W.2,3.5 Saguaro Kescr-roin. fGsilerie In 1"- ALlc81 shi'rt-.d karagirng I:ltensrtj from &e Salt Rive. 
in March and Aprii :u S&gudxc Mtseri.->is in %\I:..j , sr l~?  J~rmc. Frsr~gi:~g d1?;a~er~tre?t& in Willow Springs 
Cove mtxrd iil &;.re area or droi: rai=i; nesqulbes. Xn i 388, suz:ercfill f;>rsgbng bq Ah101 ar S a p s o  fPf",i;en.oir 
increased in late March and remained *dhlgh t+riatlg:1 l i l a t ~  Pri;.r te> 21 April 1988. AM81. lased 
resen70rr md rriier shorrz eqilailj. but 3b-ter 2 : ,^r;:ril forag i~g :i;.nzenara;ed in Saguaro Reservoir. Wil"sr7ur 
Spring Cove and the area of the ilril.tsn;i: m?sqnrt:s were 110r t;x& 8s .-,xrensivdy by &%,?gies in 1988 
compared ro 1987, 1 nsrzhJ, cipeai v; atex ar@ss i f the ~ d s r ' n  OIK M C ~ C  hunted imre  s~cc~ss~iU11y. TWO ilsh 
species, teilov, bas5 an2 inrp:rnoufn 3 3 ~ 5 . .  s;>!r?prixd ts,. ~aan.j:xit~ cf prey taken ipl a988 (Table 84.2-5,. 

Wdd eagles preyed uFLar: spawning T ; ~ ~ I ; > U  bass tram 30 MarAl t i ,  19 Xlay 1988, wi& 39 iadivlriuds 
delivered tfcr the nest Tic ezagiea did n,ii ~ a k 2  ?d!jt7?-\i h23b until : h d j  hegm spawning, Prior $0 ~13awl%ing, 
ye.ilotl: bass in reserveiirs occur in schools in EIJ-uatzr regions ~ ? f  hi" pelagic zone; the! rarely feed on 
the surfair: or enter shdluv; water., The majcr;lj oi geliau bass were taker, (all presumably moribund 
or as carrion) bj t h e  eagies in open uater areas of tile reservoir rather than in coves or shallow shoreline 
areas. 

TWO reacons appear possiblr as to a h )  >el:ou bash are more avaiiabie 10 eagles during spawning: 
( I )  schools of  spakiners rrlovr ar%o rhalio~i M . * ~ I ~ I  f C  6-1 0 m deep) for several hours, providing time for 
%he eagies ro locare and caprure b e  5sh ,  d i d ,  2 j i ~ i j 3 ~  ~ Z S S  sufizr high pocr-spalining rarofidlt);, which 
provides carrion for the eagles. The s;ionc: pijssibliiry clear14 explains the preponderance of open uater 
forage&, and it ma) be &a: virtually ail are 6a62n a> aeaJ OI ifylng p o ~ t - s p a ~ n  fkh. 

Our first observations of dead and moribund yelloi$ bass at Saguaro Reservoir occurred on 30 March 
1988. This was dso the date of the first deliver:, of a yellow bass to the nest. During t imitd surveys 
nn 30 March and 4 April, six dead or dyirrg qeilo\% bass were feund in the lower arm of Saguart-, 
Resen~oir. We also obsemed carrion y e l i o ~  bass drifting into Peregrine Cove (2 and 18 Ma)) and 
Willou Springs Cove (17 %la)) on three of tile fmir tiay.c &at fishzries biologists survey& these coves 
in May. Ora 3 Ma), when we isbszrved A;"llOl lake a jellow bass ir, &e pelagic zone of Sawx;ro 
Reservoir, an immediate survey of rhe are& reyealed one floating dead yeiiow bass. 

During 30 Mzch-18 Ma>, we found 13 jeilow bass, 2 largernou& bass and 3 bluegill floating in the 
tower arm of Saguaro Resemoir. The majorit) of cdrrion yellow b a s  hmdld  during this period r e l e ~ d  
gmetes.  "Ihe majority of yellow bass examined from giii nets in May were also reproductively active. 
Yellow h a s  were the most abundant speaes caprureu in gill nets 2r.d  be most numerous fish rtottsll during 
axtion survtjs  on L+c. reselvair. Amo~lg the total carrrorl cnun:ttd %,ere 251 yellow b a s ,  21 threadfin 
shad, 4 largeclnsrii bass, 3 carp, 4 channe: catfish, 3 %alleyed pike, 3 bibnegiii, I green sunfish, and 1 
COifi. 

In addition rii yzllau hass, ~ a l J  eagle:, csed Iargemi?nti? bdss in 1988 ae Saguarc! Xesewoir. T h e  eagles 
dejivered 22 iargrrnou& bas% ri! their nest :re\an ! r i  hldrch-IP Ma3 Tnls spixxs ~epr>Tl&lj spaRns from 
April through June i h l r n ~ k l t . ~ ,  $973) iTa ohher* ;d ~ b z r r ,  defend~ng rmerts aa: Sagduo Reqervorr in Bare 
March, a circums"ean:e szggcscing a :oiinzctia:; S s t i  een spars mag and vuinerahility to e a g ' i c ~ ~  AI&iiugh 
tke lagerncluth bass irequentl) occurs in ~h;i:jr>i~ wdte;'l prim 50 ~ p a ~ n i l ~ g ,  its availabilitg t k ?  eagles 
prisbahlj limntd ddaie r3 the fish's propensrtl tur  5i~:issg in: ;over a~:d ars adaptation as a slght-feeder %hick 
presumabij renders it &err ti) ii preda:nr3s a p p r i ~ a i h  tVe are undtvarr: of significanl prtsr-spawaaing 
mo~a l i ry  in Ixgemoutka bass populat~orth, bur ;Lrrllsr: al,aj bc irequeiiti: available iram a ~ g ! e r - ~ n d u c d  
~ O R ~ B I )  . 



Potentiai Fora?ing Habitiit. In our survey on A April I%S [of the pzrimeter of Sa&var61 Reservoir $51 

identi3 ss$.railow areas (ive sn~braed boat laur-xhe.: aild 5~,;iimn11ing beachzs), we idtlatified fbur cseensivr 
sbidi-~ws: Peregrine Cove, Willow S ~ r i n g s  C:i?i't, th;' are2 sf dri~wned mesqtrie~s, and Bass 
.Figure B4.2-9). Of these, thz esglrs zster-lsl\,-3'iy us".-{ ,,, uniy - %"ilfou; Springs Cove and the area of 
drowned mesquites in 15287 or 1988, 

C'ove. ib'r s t u d i d  these ruir ;i)ves from Mar& 
to earl) June 1988 tn determnne if eagies %ere re~;mr,dir-,p tu prej availability when selc~ting foraging 
sire5 Q'ahIe B4.2-i8) fr;  both cuves. w e  miS&: i.iic~morai> iibArn~eci Siuzgi18 and largemouth bass, %n 
April 1988, mare biuegill and largemou:h bass a~psareci to be avaliahia to cagIes in higher numbers in 
Wiliow Springs Cove than in Peregrine Ci:,rc 9,Ye sax relat~vel) fetk :aq iin both coves in Aprhl 
Tiiapia were ubbei-ved rra Peregrine Cove, thc 5rs: bnckin 6i:curren;:: of th is  sptxcic\ In the resemoir 
$'sing a gill aer in 1989, we caughl one Tilapia in  rhe cove ticientificatiox~ contirm& by J .  Warnerke 
(RGF) 

f n  W i l l o ~ l  Springs Cove, the mean 1:iirnoer d" bieregllis increased during daytime in April, with over 90 
individuals in shallow \%ater by Iate ai'tzrnmc The number of hiueg~Ils available mrlier in the day 
rang& Prom 30-60 fish. In Peregrine Cwe, bluegill rrdmbers &vesi: also higher in late afternoon, bur Re 
observd ifon31 20 fish near the water surf~:r\ Earlier in rhe day, 0-10 individuds were observed. 
Simiiarlj, iargemsuth bars abundance in i V i l l o ~  Springs Cove pe&& in Iate atrernoon, with a mem of' 
over 19 f sh appzllring vulnerable to eagle preda:iun. Mean numb;rs of bass observd earfier in the day 
ranged from 7-1 1 individuals. In Peregrine Goye. bass numbers also p e a k 4  in late afternoon, but only 
If appeared to be avaiiabic to eagles. Earlier in :he daj we noted less &an t h e e  individuds. 

In May and w l y  June, fish availability dramasically changd in Willow Springs and Peregrine c o v s .  
The mean number of hruegills in Willoitl Springs Cove lowered substmtntially in May and June. bur 
increaseb in Peregrine Cove, peaking in the earl) morning at over 60 individuds, In May and June, 
l a r g e m o u ~  bass numbers in botihccoves were significa~~riy lower than &oss ia April. Conversely, m a n  
numbers of r a q  in both coves substantially increassl in May m d  June, higher in Willow Springs Cove 
than in Peregrine Cove, In May. in Willow Springs Cove, the number of carp available to eagles 
i~icreh$ed during rhe day and peaked in tile lare afli;ernoon. with an estimatd 3 1 carp obsewd in shallon? 
water. In Peregrine Cove, carp avaiiabiliry us 10% in ;tiaayi with less than eight cxp  obsen7ed at d l  
times. In June, carp abundance increased in Willow Springs Cove, with Over 70 c q  o'nsewd in 
skditju water during mid-day. Tilapla nuznbers in both coves were relatively Iow in both mo~lths. In 
generai, numbers were higher in the afternoon than in the morning. 

Jal generai, ibur spezies a; poterltzal f k t r  a e r e  observed in s h a l l o ~  water in Peregrine Cuve and Tbiillt3u 
S l ~ i n g s  Cove in 1988: bluegill, largcmiar.ti",aaaa, c x p  an2 Tilapla Alliaisugh bluegill were often the mrxt 
visible species ima %:. ti+i> coves, tile,: were rarel:, takew by rke bald eagles. targemcttlrfi b a s  tended to 
he more availabie to esgles i ~ a  both icve,t in AprlB, ivhrie c h q  %ere considerably more vulnerable to 
eagles in the coves in Ma! and 4unc. In gtneraI. \"iallhsu Springh Cov: contained higher nuzbers of hi,& 
lat-gemouL5 bass hrrd carp Ira sb&livr;ti uates in rn: s y i n g  j V 8 8 .  %aid eagles may have preferrd i cao fclragr 
in A'illou Springs Cot r compared .so Peregrkr Cove due to ditfixrnces in prey availability, perch sitebe 
.and distance Rom nest betwee68 the ~ W C *  ~ C O V ~ S  

M,2,3.6 tvatesbird Sur~eys,  Table B4,2-19 sko5vs the results of ~ z e r b i r d  suweys at the Blue Point 
breding area in late uine?r an3 sprizg 8988. EaxcJ grebes dald Anlericara cor&% were the T;;~OS'B c g s m o d $  
observed waterbirds rsrb 5ii~igari-i M ~ S P K Y O X  a614 :4k0 G1e most frequently t&erzo BCr! the eagles 
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B4.Ze4 iframirrt-Irrajr:lcts . . 'j'he Blue f?i:int pair i:l;urs IXa; aigB.:e;t piitl!i< pis:. of a:~? ;I;' &i: hyeedijje rerririjries i~ . ~ r i z ~ ~ a  i3e<aise 
Saguaro Rzsesvt:$ir arld t!ir 14:\.s;er Salt Ri7;@r. 2r2 rhe ia:$cse 2nd ; . ; i>~c~t recreatian arcas to nnetri,politan 
Phoenix iviziti;~: pc.qx;iaticin is over C ~ I ~ C  i-~iiii i iri  i li>9i3 ;i.nsus!. Derrinxcntnl e l f e ; ~  cause.iS i?u.hi: high 
arntjunt of puh!ic use ar Blu2  Pcainr 3r.e .;~agg~sr?~i :;i:; tile cnusuallj- high mrnot.cr irnor.raiiiryj of a~luirs 
these (see Secfions G3.7 arid D4.3.3) %her$ a: iem; C;IC arb;r:~ male arid %:ur difkrent kma lc i  ilave nsste43 
during our stxidy. .2'ltnreclver: there I-ia~~-e h?,.rn nisr  hilure.: clear'ay i . . s L ~ ~ , ~ d i d  a.-s- with disturlsai'nie, anil a 
reiocari;.in of tile pair f20rn the Brill Drig Cliff 2r'3;1 lo c;bi:iiiuslg (ti6 ;.is'! 11's~ fdx;or3i-de nest sites away .Bi.ort-i 
eble river, S ime iif tka~ higliesc pubii: use ;arza.i ;ire in prirne foragi~lg habicae, 

Tb:: area is popular for maaxj rzcrearioz~al ai;ri;-iti~is ailci is easily a:cesslbie-,, being as little as a 30-mialute 
, " -  

drivc from the east side c;f grear-er Piloenia, I he  kdeilitics at tile rnr--voir L i nciude: j l j  a marina ivith a 
sxorz sali?plyiag fishing and boating suji;>!iz~ and hoaa rsriral and repair; ( 2 )  two paved boat ramps; (3) a 
restartrant and snack bar: (4) a picnic area; ti!;:!. i:5) ;i helipad for ~nsdica! emergencies and access hi;. &e 
media. Facilities an3 impro~-sments on lhz ri~'2;. illiitid?: ( I )  Sai: River Recreation, a concessionaire of 
the Forest Service who rents tubex and provicics bus sixvice for floating tills section of' the river; (Zj a 
newly finished pubiic parking iot wit?! tiaiicts just diiwnstream from ttuio eagle nests near Bulldog CiiEs: 
and, 13) a p i c ~ ~ i c  area with grills a[ Blue Poirit di f fs ,  In acidition, just across from the picnic area located 
at Blue Point bridge is an area piipuiar tbr sidiag ail-iurrain vehicles. (icter uses of these areas include 
:amping, fishing, and shoor i~g along !hz rii"~:. 

Tubing and rat-;ing dre the most popuid: ~ ~ ' , < ~ ~ a < i t i ~ l ~ i  a2t i~ i t i e~  rtn ti'ic: Lower Salt River. Salt Rnzi 
Recreation (SRR), a levsee o-t- the Fk~resr Serx ~:e, rents infier-tubes ro the public and includes bus service 
in tbe cost. SF33 operates :heir ;si;ri:lc~ beginnrn: about ;he last ~ e e k  of April and continues until mrd- 
September; although. & e  river is usua i ;~  %~theu! fldn 'nk 1 August (P. Libby, tl'SFS, pers. comrn,) 
because of dam regulatiisa. The number., of rtli-2rs InGreases in Xiaj ~ i t h  peaks of 3 0 , W  people in a 
weekend. According tu data provided 34 :he h$ea:t Rmger District. b a e d  on year-end revenue E p r e s  
provided b j  SRK, son;c: 8:,I44. 100.612. a i ~ d  1: 8.033 inner -~hes  were rented during the late spring and 
sumrllers of 1987, 1988, and 1989, rzspet.,iti,?l\: These figures represent on14 cornmercid use and du 
not include private parties. ~ h u  bring their ofin tubs.  The Forzst Sen2ize ddta indicate an average of 
16 percent annua; Increase in ?he nurriher oi ,2,1;1e tubing. How:.;er, acruai inxzase of tube rental 1s 

estimdrd at 5 parcent. the rernnining 13iTeLSe is f r ~ m  peopie choosing tct us:: the SRR bus shuttle rather 
than using rhzir iiu XI \ ekA~cle& PP. I-iD;l>, t S l  5 .  pels ,cornmi. NuinSers ofccliznts guided d o u n  the 
Lower Sdir Rivzr i r i  rb;bf7e; rabrs 124 pi.rn;lr:&! CZutri;li.~ Gtiides were 5061 In I987 and 1988 and 1300 11; 
2989, according to uara provided i~) rhe XLcsa R a : ~ g x  District. Thc Mesa Ranger District no longer 
conducts pubiie Ua; s\i~\i-"]s 17.11 ~h:: i a 3 ~ 2 i  S'L: Riicr.  ;stirnates a,?I: pubfi,: use data are app~renrl j  
exrr;tpi~fated from d,rra Z G I I ~ , " , ~  I n  ~ i i ~  e2r1j i9Xilz 

Or:: It5 Salauary 1984, dae Foresr Servicit e::acrizd 3 ;I.;?bure exee~sding fiiim about filn l8 ,2  to Knf 20.7 ;miB 
paral1eBling "iz ris-er apprsximateij  2013 X I  ~ r p  froix; the shore dr; river Beit, and then goirag snuri.8 inro the . ' ,  
Goidt;zld Mi!rrntaini, $<:1 eniry is perm:rtr.a r r im i Dec2rrrtier tr:: 30 Jmnz, bur wet i i w e  unaware of  any 

>. I . .~ 
signs to &st z f fc~ i .  Biris ~ 1 0 s ~ r e  dces 11131 :i:;;iii!:: ;he i.i\.~:. itself i ~ r  riie opposite hank, The slosurc was 
e\-idealtjy. irarelldl;d pl*(~[?; f ;  ;ill; Bujjd;~.g Ciir'f:~ 2,:sls. 

" .* In:: data iag, I'ahit. f34.2-20 were ~ e ~ o r i i ~ d  bi. tiiid5ysrerns irr 1987 ard 15188 on an incidental basis 
throughout the breeding arria ~vhr?r.ever an iriciil?i~: i;;zhirred ivitk~in ii)iB m of arn eagie. 'The data &-I nor 
negresznr 3~&;i.B1 dis:~.ib~lei:)n of' pllbj:: US.;' ISt.1: ra;hs:. d;ipend oa: t!:e lo;aeion  if' &e ~"rb~erve;"~. arid die 



Plate B14. Marina on Saguaro Rzservoir. Bulldog Cliffs, containing two previous nests of the Blue Point eagles, 
can be seen in the background behind the dam (photo by P. Beckerj. 

are rtn the I O W ~ I .  Sajt t i l i re r  (phot.3 b) P, IP!?;k2ri 





tsAs ,,,rneresed :gjeagle, Wkitr;. frat-5: c.onsri.tur22 .rl.ie s~z ic  X O U T : ~  of publi: use 011 rese~vi7i~,  %,.ili>des of 
travel i n ~ l u d d  96 per;.rnr h,aat.: and 4 p::cir.,ac jeeiki- iii =- 56). $f H8 pi;tili: use ip?,:idenhs Bin *hee river, ~. 
tubing and rafting rraade iip 65 yitrccm: th-1. ~-21n31;'lic$ ZVEXJ inc!i;ded t k ~ r s  rtlmrds of picnicking. an% 
single incidents involving a tiikzr, a helicopter, h low-flying rniii~al-5 ai~zrafl,  and a angler. We 
recorded ~ r e e  puhiic us;. events a: ihz  rI:se; ai; in;"olx,;eJ heiicoprers and a!! three caused eeaglt: to flush. 
In only th;-ireij plaies did L!e number of pchlic use events exceed 3; these are: (2'1 the &Drow~ed 
Mesquites" ( i f f  events): 12) Km 13, 1-2 Km dou-nstrean: hona Biue Point Ciiffs ( I 2  events!; and, (3) 
Willow Sprixrgs Cove (35 even&), accoun~ing for 13, 15, and 4";?ercent, respectively, of the total public 
use events recorded (n  = 78). Nine:?-onrs pzrcens of the incidenw reciarded in Willow Springs Ciwe 
occu;-irr& in June after the young tldgeci. 

Egh t  Rushing iracidenis .;ter* 130% iz~iulted i;! iile :aPk because the) sccerrred at distmces greater than 
3 0 0  m f r t m  an eagle Tiiest. includd. ( a ;  su;i axlg~ers using mittor boats ,in the area of the "drowned 
mesquites"; (2) tl1a.e~ boarers. eazh ae tine cti\ 2% by 'Tom Car Giiffs, W i l l o ~  Springs Cove. and tke 
tower third sf the lower rebzrvoir; (3) twc h*.ii:opr;s-s at Bulldog Cliffs: and, (4, one waterskier at Km 
27 7 in the upper resenoir 

During the 1987 breeding seasoil, W i l l i : ~  Springs C o ~ e  yro.i.4 ef hc a majttr f<jraging area fbr the Blue 
Point pair and was dso a popular recrla~io~l see. The adults spent a coasiJerable mount of time in the 
cove loafing and hiinting. The impnrtansi: of phc ccve increased after 1 June when the adults and 
juveniles spent most of their Jays ir: \ti'illou Springs Cove, probahlj rooqring nearby. A smdl s m p l e  
of obsemarioss there suggest4 a ppossihit: reiationsilip between the number of public user incidents and 
the number of foraging anempts. During 27 &lay-3 June, we request& boaters and jetskiers to remain 
in the front portion of the cove. During this period, i 1 forage artempts were record& for xi avetrdge 
of I .2 forages per da?, while l O  fciragss (48 % j oxurred elsewhere on the resewoir, 011 12 J U D ~  and 
during 24-30 June, we did not discourage pu?li..-uszrs irom entering &e cove. We observd only two 
foraging attempts in the cove during thest: eight da,s or 0.25 attempts per bay; six h rages  (75%) 
occurred on other paris of rh:: resenoir. WZ i)D~ei"~'ed six flzsfiing incidents in wilfow Springs Cove 
durlng periods when u e  did nut discourage boa: entrj. The cove w a ~  not used by eagles with the same 
intensity in 1988 psobabij due ru the death of the young in the third week of May. 

Ano&er irt~portant foraging area, the '"drowned mesquites" at ICrn 27.9-28,6, is dso popultu mong 
canlpers. The area is also favored by bass anglers ~ i l o  visit the area or trot1 n e x  it in motorboats, 
srtrnetimes flushing eagles perched these. 

lye do no: know ti3 \that ex:zilt incredsed re;reo:iun on the rE5 ei in late April and May cc~ntrihut& alp the 
shi& in visitgion GR aht  part nf the eagies cie:rlng that period frcm :he river to the reservoir, The sfrift 
is readily explaind b i  cht. diaiiabiitr> ct arr:on r c i l o ~  hsss inzrcasing i>n the reservoir, hut the insreax 
in public use has sukstantial In addition 12 tli: ruScrs, we ne~ted higher numbers of anglers, RY 
entEhusiasts, and sunhaaer:, ufilizi~sg the ri 2: Atxer Ilcms ~n:reased i ~ ,  early May, ra.fBing astivitg. 
incrzasd, wi% 3h miin) 70 T:~Ec~-4 per ~ O Q I  pz>>iag Blue Point Bridge In iate Aprii, eagle fclragang 
on tile raves %as rnalnl! ct3nGned tit the Bi$lldipg V i i f L h  a r ~ a ,  which U B S  :lixsd ti) the public because clB' 

J;s,Q repairs and s p i l l w a ~  ;i.nstsiacrioz 

There is :rtnsiderah%e nose  ari;oc.kared ySirB: ;.;'~$ain recreatknnal dctivibies? alp_;;lclugh we are unablc f u  
s~secu!ate on ~ t s  efiz?ts on foraging ehgies Uniike M13rs~shcje: Resemoir, where wawrbkiing was not 
permzrced and btlazs % srt: uxual:> quiz:, IIPLII) ~~i d12 %rater :raft used oun Saguaro Wcsemcanr, such a ski 
bdati;, jctb:.iat$. and jetskir ;vere il:i ,ur o;3:nii;r,t 7i.h) Re~nearionaE activities o n  the river were often 



aHso loud. AiI-terrain vehicles and di1-r bikes wc-he ia: cnanmctm usc, md t,-affjc dong Rush Highway 
often conges~ed OE weekend: 323 h:~lidays, ~vkth hlghnyczy zii.:idenrs being fairiy iztmarron. 

I b e  nest used iin 1967 arld 1988 (Sest 5;;. 6; i s  j::~cated Far awit>- f70i-n all &e pub8,ic use on ti12 reservoir 
river and is  subjcc: 13 very l inl~.  pcbii; ~ i ~ b ~ : b a n c , i .  Howeyer, rilree d is~sbances  were record& in 

1988, A1 b~ helicop:crs, and all ci \vhi:h :s:.ised a? zagIe to flush. '2%:: other two nest sires used since 
2983 ji'k'est Kos, I and 5 )  i i i i a t d  near Balllti:~g Cliffs directly ai>ovr ~ $ 2  river. are highly visible to the 
pubiic. 

M-2.5 Discussion 
Dasd un ielemerrq t rx l ing  nit'the aduixrnilie easle ( r h \ i O I  i in 198" a d  1938, t.ibmsl cthservatiiarar of &r 
femde, recordx of pre> Jellveries tu ehc nest in 13S8, rmd fisheries data obtain& horn both the river 
sections and reservoir, we car, speculare about the teiir15. cycle ctf habitat and prey use by the pair, In 
%inter, the Pirdh tieyuented Saguari; Reqervuir urr,e:; the5 foraged main15 un ~atcrfowI.  indrtding coots 
and eared grebes, !hear: preq birds departed :n iare v?:nrer In hlarch and April, suckers left deeper water 
where they had been inac~essihir: r,t eagies, to s p ~ s i :  In river shdiiows du%nstream of the Stewm 
%fountain dan .  Tht. a~strib~tioi:  of ?tpaivi~erb '$- ds iargcl) deperldent on water temperamres which varjed 
in relation to dismce  from h e  darn. Sirr:~ %are;. from the depth:, <::'the resemalr is r e l e a d  from tfie 
bonom of  the dam, it gradual14 %arms as ~t rnis~es downstream, a process called &errrral Zoadmg, In 
Mach ,  suckers arrracted foraging eagles to are& sismewikdt downstreanl o f & e  d m ,  hut in April 
considerable spawning occurred nearer the dam, and the edgies began preferentidl1 foraging liaere We 
believe &at less humm activity and berrsr perches possibly enhan~sd the area for eagles also. Carrion 
suckers also became available to eagles during [heir spawning, and when porlions of rhe river were 
dewarerd by d m  operations, 6sh were killed from standing md oxygen depletion. 

As nesting season progress&, roraging b j  the aduits increased on the reservoir. By mid-.4pril, yellow 
b a s  were iiequently brought to &Z eagles' nest, arid &ese fish sirnuitanmusly appeared in signiEcant 
numbers dead or dying on the surface of Saguari~ Reservoir. ' f ie  yeilow bass mortality was issociatd 
with spawning, and speaes continued tij appear in the eagles' nest  rough mid-May. During their 
spawnixlg period in late April and early %la>. largernoiath b a s  were also taken by eagles on the resemoir. 
Whether spathning in largemouth bass a:tua!iq int1uen:es heir  vulnerability to eagles is unknown, 

Had the 19938 juvenile eagles survivsd a: Biue Point past mid-&lay, we believe that carp woufd have 
become an impoflaat part sf the diet. Increasing ii7ater temperalures and increases in aquatic vegetation 
in shdlnw arcasis, parricuiarI? those in \; t ' i l io~ Springs Cove, anractd carp in 3957 m d  1988. In 
both adult eagles and their young d'reijuelitd the cove during this period of abundant food resources, 

M,2,6i 3IXanageaner~t Rw~mmendatic3m 
tVhy the BIus Point eagles nested I;I a d:.! a n j o n  H eii air a: trc~rn thz river 01. reseri.oir in 1887 and 1988 
(and possibl.~ in illher yasrsl is ernkmmr;, ei-lc. 511; is certaini~, aryplcal, Traditioalal sites on bp: river 
appear ti? us hexer suit& to the eagizs' needs B;lic~tg Ciifts. llar exmpie,  is adjacent to prefsrrd 
foraging areas on bl3ikk the river 2nd 3x reherto;;. and ~ o u l b  ufLs'er the eagies more enzrgy eE~cierri.y in 
feeding the young and defending the nes:: aJmrn~ted:j. hdwever, zhr; pair successhllj fldtrfgd young irn 
both 1987 and 1988. The Bui'Pdog Gifts nest is shaded during pr t ions  of the daq, u h i k  the Willow; 
SprB~lgKmyon nes: is ccanslantl> in the sam He&: app ran r%j  cans& osr ionrrib%at& to the deaths of three 
eaglets :here ,ra 1988. 



le ns tempting XU ~ ~ ~ L I , I I ~ x c ?  &21 the eagIes moved in  sasp<lnsc: to the ex"in,iordrnary .d\.~is ub hrarnm 
Liasarhsn;ce r:.sx the xrddzeinnai nest sites, the hagb~est amorrnrb ilf Jismrbanc? known in an? ba9J eagHc 
breding area in A r t z ~ n a  2712 onl: h;r;.,irin aasktrng ar:emph- GB? the riezi sincz 1985 ex ~deratl) bild 
a result of i n r z ~ s i ~ ~ n  b j  public uses.;, I: and) be that the SYaXlow Springs nest lo:ation ma? bo of net 
benefit rl! the mgles in ansu1arir:g hem t roa iblsturhmce, bu$ the question, rcrnktisas soa:srniatg the eRe;r:, 
of hcat; on nestling sari-ivijrshig. 

Data arz curre.ntly 1nsufi7cient ti<) show uhe&&r h e  Eiicatinn kif the Willow Springs Cmjon nzst seriousl~ 
ci>mpromi~cr $re&iiir,g sircze~s and scr,-ltarstaip of the eeagie pair. We rkereforc recornend continued 
obsenation d u r i ~ p  nesting, with emphasis on the effects of heat, dis&nrbs)~ejb.e, and orfizr fa'ac~ors at tile n&t 
sire. itrciuding ubsznaeio~ls of post-fldgjfag jtl~eniles, If he31 impaas on nest success prove chroniz, 
mmagemenr might include (1) rductions in dismrbance along the river, especiaily near RrniIJvg Cliffs 
ithe constmcrion-rela~d G ~ . ~ O S U P ~  seemed eft'e;tlvz); andtor, 62broviding arlificial nests with shade 
srruzrures in kVilIow Springs Gan!on, 

B4elrZtlec research is also needed to resoitt: $,he probiem of an exrremely higt rdrnover rate among b r d e r s  
at Blue Poin: laisn Rafi-rlefr and Orme?, Ccrrsntlj, the most parsimondnus explanation 1 thar they are 
being shor or poisoned. We arc at ;a luss to suggest a melfiod of' inves:igatioa orher than miinitoring tfie 
miivementc of adults wit3 telemetry 

The most imporrani foraging rtreas for the Blue Point eagles are: (1) the river section between Kms 13 
and 20; (2) %he area of drown& mesquites ( S b s  12 and 14): <3j Wiilow Springs Cove (SKm 3): and. 
(4) the Cmper ' s  Cove area (SKms I6 and 17). The eagles' use of these areas suggesti; their protection, 
particulasiy during spring in years &e eagles are successhi in nesting. The most importmt months for 
inraging on the river are hfarch and April, while most of the reservoir forages ;rre in winter, m d  in 
April, May. and sarfy June. While ambient public disturbance levels in these areas iin 1987 tznd 19228 
did nor prevent i ne  eagles from successi;lliiy foraging and raising yvilng tcr advancd ages, we recornend 
that &"ltrarea remain free of % h e r  devefvpmenr of fdcilities fe.g., roads, picnic grounds, etc.) that 
would draw greater n u ~ b e r s  of pmple to them. Perch availability is generally good in areas 1, 3, and 
4. but the mesquite perches in Area 2 may evenntally disintegrate. The provision of natural or a i f i c i d  
perches in Area 2 or other shallow shorelines on rhe upper reservoir might s o n d a y  be warrat&, h e  
nix at this tirnz, 



The Ladders breeding x 2 a  is :~ i :atd a 1' k ~ l l  l ~ ~ x t a :  ,?f Yhoenxlx on rile Yerde River nedr C m p  'o'erdsr 
Gi_purz B4.3-I i .  The agencser cirru,checj u3 t ;  btrill?, &IS teFZ1P13r:y iaid East Prlerck territorj) matni? 
because h:: upper Yep& Rnier 1. unr~giddtr2, ~ n d  ehtm offers an uppuaxinrtj of comparison wit% the 
e;r,Iog:, of bald 2agles ne,,ting on ~ t i g i i l ~ : ~ ~ !  : i ; u  rea;hes, rdch a BRiiIett and Blue h i n t .  Such 
cornpzisor~s ~ i r u l d  broniicnl ring cnnc1:lsioras uiii,h :an bi: draun abodt the effeck of water projects on 
eagie ft~raging. Another ressos, for si.le,-trng i i te  L~3de.s  breding arsa ws that prrtpctsd water diversion 
projects upstream of rile brleding arza and:, iil7~cr: S R O U ~ ' ~  atater tc affec: fish populations in &t: section 
of rive:. vlhcri: the Lacider., eagles forage La3zig, 1; was rzcogrnk~i that the Ladders terri60~4 has been 
moderately productive, 3 ~ d  xbar I~ l rormai io~~ perrainlrlg rc? it& management uouid be of beneFnt to the 
Arizona bald eagle popuiation 

Ladders is within the Upper Sonoraz Life Zone iC .  H. Sjerriars 11890,1898: in Lawe 19U), m d  
surrounding habitat is of tJ1e Semidesert Grasbiaaid Bi,i:ne (Brown mJ Lowe 1980, Brtrwn 19821. Tfie 
riparian habitat inciudeh Frernant ;orronv+ooC. Gdrs$ding niIlow, Arizona s>carnore, rnesrluite spp,, 
tamarisk, and some ernergen: vegetstrvri. F ~ o n i  Camp Vzrcie to BeasIeq Cliffs, Qne Verde River meanders 
&rough agricultural botrolnianci Iined with large coltonwocids. There i s  no reservoir irn tihe Ladders 
breeding area; severai punds exist or: bock s.~leh of tile river near the canf3uence of tfi'est Cfear Creek. 
Below the confluence, promoniorj cliffs bi~un,! svme secrions of &e east bank a.s the river Rows sou& 
u, Beasley Cliffs. South of Beasiey Ckiflfs, the trerile River Rows arough r u g g d  courttry, bound& by 
steep slopes and large promontory cliffs, some szr back from the river. During the course of our study, 
the eagles occupied two JiEerent cIiEnas% approximately 1 km apart and I0 airline km (six miies) south 
of Camp Verde. See Sec"riors D4.17 far fixt.!!er iniornaation on this breding area. 

In smdying the Ladders breding area, \ye hate ecjeavored to: i l  j determine the home range of the pair; 
(2) quantify prey selection; (3j identifa foraging arsas; 13) analyze foraging habitat selection; (5) smdy 
prey fish availability; and, 16'; collect information on human disturbance. These data will be applicable 
to management decisions regarding the Ladders Territorj and, by comparing with the ecols~gies of other 
pairs, the Ladders data will cctntribute to a fulier undrtrszanding of the ecologq of the entire pcrpuiation. 
Whe&er or not fish popularions w ~ u i d  be efrected by the diversions is a question beyond our scope of 
work. 

71ae Ladditrs hreding area, discuverd ;din Bi172. cnrrentfq contains fire cliff nests on the free-flowing 
"t7erde River, ??re pair failed in 1972. but ar Izast one quung Iledged in 2973 @ahink and Podhorny 
1976). The breed~srg area remarried unoc;ary.:e:i ae k n o w n  nest sites during 1974-76. In 1978, the 
hreedirlg area w a s  oczupred, b;ar tkae p z : ~  apgda-.luli dnJ nor la! egg& Egg5 were laid in 1977, 193, 
1982. 3984, and 1990, bur iaiied TO hat25 I ii o \iUcii!& ii ?re it74:elcd i n f ~  I ~ C  Ladders nest in $982 from 
the ineandard f-a~rseshoe zaes: site, an3 suShi;qu:r;::! faedged. y,irng aiss fledged t n  1980, 1983, 
1983. 198"; ,986, 1388, and 1989, T w i j  i13ung h,::ileJ i n  1987, hf: died prior to fadging. Since 4ed72, 
the Ladders eagles Rake laid at Least225 eggs and tizJgea 11 koung See Section D4-17 for derails on 
m u d  produ:tii.ity and mi?r%alitt at L,iGdeiq 



Fi%gui-e B4.3-1. The Ladders bdb agl;gls: breeding ikpea 



Plate B16. Ladders nest cliffs along fhe free-flouing Verde River, April 1990 @hot0 by D. Driscoll). 

Verde River f rs Tef&oq] 

FLOW ia;; the Vsrde River at Camp Verde during 1987. 1988 the first six montfis of 1989 i s  detailed 
in Figure B4.3-2. Mean annual flows were similar in 1987 and 1988 averaging 220 cfs and 246 cfs. 
respecti17ely. However, the timing and magnitude of peak tlous differed between years. Peak flows in 
1987 oe iu r rd  in March (2,089 cfs) and KcvemSer 14.270 c f s ) ,  while, peak flows in 1988 occurred in 
Fet3marj; (3,975 cfs) and April (5,756 zfss. In t t ~  first 6 111011th~ of 1989, flows were relativelp low and 
ranged from 350 cfs in Mar& 60 44 cG in June. 

%lean monthly flon were higher In 1957 and 1988 cornpara3 to 1989 [Figure B4.3-2 .  In 1987. mtan 
monihlv i3oti.s ranged frnil:: 22 cfs $u1q 1 t i 3  818 cis ihqiirchi, avhi8e in 3988 rile) .earid frclrn 26 ct't i3unea 
ro B 144 cfs (Aprili. %lean wncmthi6; f l i ~ t i k ~  during the first 6 rmanrks ilf 1989 ranged &from i?nl:, 29 cfs 
!June 3 ti3 19% cis {itfarchi. 

Prcpnhd E x e s  dit~ersion projz;:s on the uppa  9 erdc K ~ e r ,  if ~ ~ l l ~ t r ~ i i d ,  %il l  gbftect water i3m~h; IE 

rhc I-adders territor!. l'hrez divctrs~on bites hdvc bee11 propcisd, ali, upstream from the breeding area 
i IJ .S Fish and %S;iid'aife S e n  iie I%Qa ,~ The Cib of Y~p.s:ntt the Ydvzpzi 1'reici>$t Indirm Co~~munbty 
pian ti? divertwater &rrau,uh 3n infiltriation gzller) locazcd dpprcximatel? 1 km downstream ol' S u l l i v a ~  
L,aks The C B o e t ~ n ~ ~ ~ o d  Water Cornyang inteaads cia dia.ea0a- water ehrc3~apTa uelis or an ~ n f i l t r a t i ~ ~  galler!. 



a~.i;f the V2i-d: ii"ati.i. C(2mpan.; ci-,.iclcl :lia..;.rr (,s.a;$; &ri?il~h au i~ifiitri$iiogt, gallery, 'Table B4..3-l 
Ilgs thest. fiow n.cJti~ricri:: and rheir j3(_74sii212 C~$Z;.T.S GC t 1 ( 2 ~ 5  (d;it;i I-?C!IB k:.S. Fish and 't;%lilellifc Service 
Ii44i9aj 

We stuciieii time kaiiiiers pair ir? both 15)SX arid 198% ~ W Z  ~elernsrcred &t. adult fensale i A @ M )  cpn 1 April 
1983, aiaii radio-tratkjxg began cm 1 3  :3pril. X.>i:ring th;: 2988 brttdirrg sefis~in, the nest cjverlg!i'ik was 
locared a; Kl~n 'i 63.S ais.n.;s the risrcr isom :hi' r,tst :.nil !%-as usecj ft:r ~ . ~ f ? ~ x v a t i o r l ~  of prey deliveries and 

? .  as 2 aenfer of comin~i;~i;lil"ions I'rir rxii:-tracking. In 15289, wc n h x v e d  the nest, n.f-lich wss Icicaa;d at 
Mm 162.8, from a i,aallnge point on ;he iiril2r i;lii< \>_.I-' Chssm Crsek. 

Trackers also foliiiwed AF03's movernects f~i>ln an upriver obszrijation point at Km 169.3 (UeasBey 
Fia~qj, where roads were waiiabir aI:>r;g the ri\.er., and f'rcy~n a third ohservatintz poirtt, at F=nl 161.8, 
downriver liarn the nest, One or nli.irt "'r;)t-ers" "Irackecf ri-it. female's activities br;"iwecn a~bszrratinn 
plats ,  

We used on1y a par:ial tracking team in 1988. Tbz rzasvrl is tha: we hoped ro tag the male early in the 
6983 nesring szasor: and ofirain a full ,i;ir?pierns:rt i;f data e m  i!oth inembers of the pair, We succeeded 
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iw ~ 3 t ~ h i i l g  hii.11 on 2 ,hprl! 1989. 7'hz .f;,lir\v;ing $ 3 ~ ~  kt: was ifril;k h? a peregri~lz 2nd appear& 
weakened $ 3 ~  rhc nexr eigkz days (see Ji~:ci~jt=;i'i. $ 1 ~  resurr,ed fo.;agi;ig s i l l  44 April, but died & l ~ . i ~ g  
the first week o f  Ma:(, pxsibHj fr:.am ~;tm;ili':a:ioris asociated w.i;i& ~z perqrini. atra.&. ,"bl$h(3~gb we 
<.>brained h e ~ z r  data on  the I_adders pair in 1989 ,g;?aer, we had a & L i .  tracking reml avaifzable, OBr r e ~ k i l t ~  
for the Ladders breeding are& were Idss s;ilisfying ih;~ri &os% cab~ained a1 some of the a>&er esrriii?sies 
because the femaie did not ibi-age extensi\:elj drrring the earl? part of the season, 

M,3.X 12onre Rarmge 
During the 3968 and 1983 b r z , d i ~ g  sedsilns a!~e rsd2n-tagged fernale AFOl perched at ~ t i r ~ n u s  loi:i:li?~~ 
dong the YerJe K ~ v e r  Eon3 KEI 160 t,t Krr: 181. a span of 21 river bras [Figure B4,3-"sa Xri ke4uentl.i 
observed AFM foragirig in the genera: 22ss c i r ~ d  Section B3 3,21. Lrer~;: WCPC \~per-r i f33e~ fie= both 
nest lozatialns anJ clifYs dloxg b i )~?  ~ 1 2 2 s  ~ ' i  ec? rr;er 4 secorid areis AFO4 freejueprrd 12 bath years of 
stud) ~ ; t s  the Bessie! area. Cllfrt ;  arizariiri:rg a b t ~ u ~  30 in hsigh~ exrend from Mm 165.4 w I(m 
X68,4 a10ng 12-15 south sxii:: or &e rrver \+liere A F O l  ~ a u l J  r;liien perch, L k r e  Bere super-riffles at L67,2, 
168.2, and 158.7-168.1) In both ; ~ r l xh .  ilFij4 cii;,> b ~ s r t e d  a 4-Krn scrct;i.i of river from Km 1-72 through 
Krrn 174 This area ib ~ha~flererkei i  i.,) ;:at ierrd:n, slau mas ulth an nsc:&\ion;tl riffle, and tree-iind 
hanks. Her use of thir area @as evenij dns~r i~urzd.  indicating no particular focus on a rif-kle or other 
fetitusc, and trees pro\ i d d  well-distribu~eci perzhs ,  :ZF04 foragd several times in &is area. AFW also 
perch4 iin a tree-top mag a; Krn 177.5 3n :he edge of Camp t'erde. The snag extend& out over a 
moderate I?rn in the river. .At low f l o ~  s4. the run %a% shaliow and %lo% , with a shallow backwater on the 
east sidc below the snag where iibh viere pri'ha3il exposed ti] prdation. AF04's auoidmtnce of -ijn 16% 
can he explain& by "The Falls," a n a r r w  bzction of river with high veIociry runs and large rapids, 
,4FMrs home range was h k e ~ e i i  cpstrearn ot  ti?;. nest, During b s h  years, 4F04's downstream perches 
were witkin 3 Km of &e  nest Kiti-izreas siie p;r;hed rip TO 18 Km upstream of- the nest. 

AFW usually soared over land witlliri bke hone range end-points deterlxind by tracking data; h n ~ e v e r ,  
she once sozed to Km 188 w h i ~ k  is uiihin the ci:j iimlts of Camp tTerde, She often soar& well away 
horn the river and oacalsionaIly foraged oft t+e ri\er. once ora a dzer cxlrcais. 

f34.3.1.1 Sensonaf Shifts. Eariy in &:: bs2eJicg season, AFU3 remain& in ;the nest ztza even when she 
v;;& not brooding her >oung. She ieiii tnz llesi area two rimes dcring the initiai 28-day study period in 
1089. 'rVe located her u ith fieiemetry i,n;< a: Krn 17 1 and once betwesn Iirn 269 and Mn;; 181. In hotit 
I988 and 1989 AF04 expanded her rdnge la] April and the firs1 half of Ma) but cantinu4 to spend a 
znqjornt> of iier rime goxcr 60% ; zt 152 x s r  ti.'hen AF84 12ft the nest area shz perched at Beasley Cliffs 
or  a saelcis us aver f ion  Lm 17 1 h i i  Kna i 7 : .  

fW,3,1.2 Ho~aae Range Ohscrraai~ns in 1988, Irt c1id-~-4pril, AF04 could be found r~2usting nn hfae nzst 
x e d  at dh~t'tit Offw hr ,  In the earlj m , r n i n n  o abe8wezn 0736 and QXIQi, she wornid fl) Prnpriver abiiut 4 km 
and perch insl the i1ihi at Km 168.1 overlooking d smali super-rift3cie, T>~i<zli%l), in iare nitarning and 
ear14 afemuczn from 1100-1300 hr, AFO4 rsmrnzd to the nest area and pe rch4  dong the nest clifY. 
During h e s t  hctenri,, nJrc i-adders ma:t iP.Zfl)l I l , s~nghr  ?re> u, me mest. md tlae fcmJe,  12F04, fed the 
young linJ knerseif, rer-82aixanng in the: rrezc dr2a rrrl;;l later ia &$i: sfiesrriaog? ,."rn:und 1QXB hr, AFM wcluId 
fly kip"i.;er perch c:~h2s ai the Km 168. f ,,,l?> :if Bedslcj Flh'"es 08  in a saag at bP 177.8 on the edge 
of C m p  "i,l.de, 

On 20 April AF04 appeared t.fi changed her r;!u;ine, !l;;ing downriver at first light to perch on the cliffs 
iit Km I61, Over h e  nesr hj;l;-c hj;.eeks, sh; ;;>ri:ii~~:z;i hi dc2 this7 rem:iinirsg on b$;i",e cliEs for most of each 





day, ;i4eht>iigh she pericidicaliy re~xri&d eo the r1;;ts.i- far stlorr: periods. She occzsi~?ndly soared along thr 
houndariex of G;e Ladders bsel-;din; ar$a but scidoz pprrched upriver f t ~ r  a r t 9  length of timt., 

- - 
,AProurrd $ltxiging eirrac, 14- 16 May, .-'13-1,4 contintie, 12 ia~ijr areas downriver of the lazsr, i11clllding :lifY& 
3t Lrn 1161 arad Km 162, As the yxing ":P,.'-i.;'l*:c~erzd I9 Als;rili Pegan ro ven'rure away fhetrm~ the nest axil, - they gradually rne~ed dotvnsiver. Cx i i  migrati3ii of rhrl surviving jslvcnilf: on : July,  the radi{2-tagg& 
Ladders eagles !!:ere ustia!iy diiwnrives of t_ii nest area, from KIZ 160.0-Km 163.5, This pattern of 
extending the fixagiag range tct include d.c,i%,4'r!s:seam arzas in April and May wiz? ;also wolljd hy 
nes"l7a"iiacrs (Poelker and Pairniottu:t in 1955 1 9 2 ~  Szceion D1.27), 

l n  surnmarq. teiernetr) in 1988 reveal& s h i m  r a g e  extending frh~~al KI~:  168.0, 2 km Bqowml~er of 
Sysa~lanre Canyon, to Km it35,0 in3 dye eoimunlt? 331 Canrp t'erde. Drarlng the e x l y  part -snf the brrtsd 
cycle AFOI spent most of h a  rim:: in the n:esf area j f i r ~  163.9). but. as the young maturd ,  AFW began 
frequenting Beasle) Fiats (Km 167.5-Iim 171.61, 3 k m  uprivzr uf the racst. After the p u n g  t2edgdil, 
AfM utliizdci area d o u n r l ~ e r  of next r r t~n~ Ka~i 160.0-Mm 163.13, On occasicin AFW would soar 
ailing tkrs bou~ldarles  if her Ilornt: rdfigic' 

f53.3.1.3 PIome Range Observations in 1989. ? ' ~ e  garterns uf f i o m x m g e  use in 1989 are iliustrazd 
in F i p r e  f34.3-4 and discussed under Gci;grap%iy or' Foraging, below. The patterns of home range use 
were simiiar to those obsertzd in 1988, ~ i t h  hr iarger use of upstream a r e a  in the early part of the 
nesting season and a concentration of foraging near &e nest Iate on. However, the reader should note 
that after AF04's mate was found dzad on I0 Ma! 1989, AFM"s home range dwindled in size until she 
spmt almost A1 of her t i ne  in the nest vicinity. Dxring the Anal 28-day stud> period, to bolster the Ioss 
of the foraging tnaIe, ue supplemented her is02 supyij b! placing zarriun fish in the nest vicinity. The 
female's d r a t ~ c a l l t  rzduced range n a j  hat t. Seer, i n r luencd  bj  this readily available food in rhe nest 
area. 

M.3.1.4 Soaring Range, The soaring rang% for the telemeter& Ladders &male extend& from Mm 157 
north to Km 187, a total of 15 airline km, AFU4 s o a r 4  for up to about 5 km east md weft of the river 
wilhin those 15 kn;. Her suxing range appeared ra foilow the mountains surrctunding the b"erde t7;ifley. 

M-3.2 Foraging Studia 
We studied kraging by the Ladders pair from 27 Mar;.I-r-:l Ma) $988 and 26 February-l":fune 1989. 
Our objectives were to identi6 prey taken b) &r eagles seasitnab$. the loeation, srmctrtlre, a ~ d  dynmics 
of forage sites, the significanr of perches. and orhzr foraging-reLatd fixtors. 

K 2  used zuo mzthoifs tr; s:udq lijragi~g. 7%;; 6:s'; %as eke al~servatiosn a d  prey deliveria to the nest, 
combined avleia Cie results o f  sadm er:i:ki:ig, a method u;hich afiowed us to identi@ grej and to 
approximare. die B~caeioni if a ra:ag2 e;e;n 1 2  it $5 2s no! direcrig sbsened. %Ye used this combirad data 
to mltijze overall prej s ~ i e ~ t i i ? ~  and 91%. geographj ni foraging, !>aiuw, B e  second rippruach i n ~ o h e d  
&e direct oi>sen.dtni,ra of rixages %hi& &f?i>rdra ifiioni~arii~n on eagle iclraging pdrches, attask strategies, 
specifi; torape lo~arlimns, ~ I J  their mi;r;?haiai'ra"i .We zombined &ese data uith the pre> identi5;3tions 
frktnr the nest i~bserves, and ubed it as nniiiSze the ;onditio-~~s under ~ ~ h i c i l  cagleb take different prey 

- 7  species, H hcse data are. elasc~lsstd undel 631;.3?rveb Firages r\sr Fish at the end of this sec:it~n, 

W4,3.2,1 Prej S e f ~ t i o n ,  f aih spec;eh ii>mlnat~if &l-; pFsej delis t r im to the Ladders Best during our 
r e l a r i ~ e l ~  hrxet oeizri a81i;n g w  rliiiis in 49S5 :T,~r,i-, R 1  .%-2! ;slceifared that 85 gsercexlt c>?- the basmas  



hrclughf in t?), the ma!e n,as f k h .  irn;lil;ilng carp ;407ij. suckers (26$;.j, ckaarlrlej catfish ( 7 % ~ .  h a s  
( 4 % ) .  In additisil: rlse femzie eag'ie jAFiB4i ,~i?,rrihutciX itr,c car&? (71; g) in mid-A.,~ril? arrd salckers 
(491 gi a~xl  an unidentif>cd tiiish 1163 3 ir :;xi!. %lay (no r&fz). X$ajlarnali; contributed s s i g ~ i f i = ~ e ~ y  
trr the diet ir, Apri: 1988 (35% of p ~ e y  :~~ rzke r s j ;  . A a 3 a o s  h r ~ ~ g h ~  i:l 8 ~ r 3 ~ ~ t a i ~  and gue smd]?  unk3nou.n 
mammals on 18--20 .4pri1, 

fn eerms of biornsss de l i i x rd  tii the nest bq tile make eagle. iish comprised ctver 96 percent of tile 
delivered prey for all 26-cia), study peri(,i3s in 1983 acd 1959 (Tahie B4.3-31, except ir? Aprii 1985 when 
fish coanprisd 73 percent sf iieiii;i;i~d p x q ,  Suckers were Ole prima;? forage fish of AMOS ~ H B  3989 
(57%  of krion~ass delivered). foliowed bi. clt- "'P (34%'it and catiish (6%). Fish zomprised gives 95 percent 
(numcricaIByj ~ i i  all prey taken by h e  femalz bald 2agi;: iaa 1989 and 97 percent of biomas deliver& to 
the nest r(Ta$ir H3.3-41, ?'he fernale eagle captured fish in &ese proponions: sucker (43% of biomass 
deliver& to nesr), carp i3i 5% j, and cat5iih (32% ~ 1 .  Fish were exclusively taken by tfie female in ;tli the 
2%-day sfudy periods except 26 March-22 April 1989 when ar,ammaIs midi; up 15 percent of the prey 

Fzgure B4.3-4 Smsirna: :hang=~ in the ajastn@b:%ro:~ c ~ t  blcik~acms ( 5 )  by the ~elernetered hdderh d u l t  female 
(AFMitb durrng 26 Februar) is 1" Sux~ 1959 ';lsrtaizoc percemages at Km ICI-163 (nest vacinstyj were werpbtd 
actsordmp to tha p~B3~3flIk'Pg of i ~ t h l  p~i ' )  ;9dl:*:eriz- f r0x those segments d u m g  e a ~ h  pelmod, Open bars xadrcate 
cases when trackers caarlil x w e  prezaa.x) Iacale the eagir. dzid thi. doered Il~nes extending Haterall3 from these bars 
mrlrcate mnea of eagle occupa:lq ro; tkir Izlprwsse 13.23fi~3flh 













items taken: AF04 delivzreci orx unkncii;i mari;:nai and two j ? ~ ~ t i ~ m  of il deer c x c a s  to fhe nest during 
this time, Bod2 carp arid csrfish wer? eakern ckrexlsj~eit. bt ,4T;04 ill 1989, buc eve h>~cb&csizi.. that if the 
nnde eagle had not died ir, early May, he w s ~ l d  ha.;? takiien greater rlrasrabers of carp md catfish due ti-> 

their i n r e a s d  ai,aiiability- ihi &lay and Ju:ie, HS~ey remains analyses of items ciiiiee'ted from the Ladders 
nating area are iieszrihtd in Section B5.6.6. 

Inherestingl3, in 3 988 and i98c2, ~~umn:ais  uerc: preslsnt in dne d m  cnf ere eagles ax115 from late kfutlh 
ti> mid-,April. fit, ccs&I.~ years. the zagies 'reya~i foraging on maarsmals within I U ~ G  days after sudden 
sncreaes in f l r i ~  ~ D~;:iag 1- 1- April 1988, rlau:, ranged tram 7hro  105 cO but sudded! incre~qa1 tCm 
over 700 cfs on 18 i Q a . i l  rT1gtir2 84.3-5) i.Iaias remained high for about TM.V %eeks, peaking at over 
f5.7iB ;&. ?'kc on.) him2 Jilring the 3ts'Ing 5ed1.J:: C:dt  the mdie eagle I-ordgcd on mamrt-tals was <in 
16-20 April ,just after %e ~biddcil fbii ir!:~ea.~< Late in Ine day :In 20 Aprii, AMOX capturd a $large 
c u p  possihlj feeding in 3 n e ~ l j  ilo:,deid hachtaarer ar KM 472.0. 

In late March 1989, riiper flows ranged f ro ;r~  3.5 ro I52 cfs, but increasd ftr 403 cfs on 29 March 
(Flmre B4,3-5). High i'iows ranged rrorn 315 to 450 ifs u ~ t i l  I April. A11 four mammals taken b3 the 
eagles in 1989 were deli\7er?ed from 30-3 1 l larch.  Under these high water conditions, fish availab,bilir) 

FB_pre B$,3-5- , % f a  d a i l ~  flow ln Bhz VerJ;. Kjirer f ro~:  Dec~.mbcr 1987 thrcjngh June 1989 (Ladders geHqitmyj. 
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rva a0 ddr?ilhr terraporaril.; red~iced by i:;crcaszd rlia:.birdiry arid possibly :t?am:gcs in t'ish distributici~q. "Ts~e 
shift ax Ladders ke? teerreseriai species wrs si::~ilar r:? the parteni observacI. ar Ease Verde in I9987 when high, 

z .. mrbid 1162~s apparentig' resulred ina ?n:rsmse,.; rrria::.ic oaa carriii~i canie iSe;.rius~ f34.4). 

Durirag the ~ e s t i n g  seahori 15 lQ89, Liraging e:nph~si< b! b~t ;?  nnde and fenaide eagles w a  dircctixI 
tc1.3lai.d tiilll'?xene species as eke aea~3r: pn~gresse: ('Tabi? 234.3-5,. The gewt.x'al paftcrrm of preq serle.+5on 
was. 11 I spe:aai~atiitn on suckers ir! Mhi& :mi earl! April; $ 2 )  cctnlinud use of suckers darough April 
hut with ccrtrp hecuminp :nore isnpiinac:, ti 1 a more dix ersc Gsh diet 1n late April and Ma> with airnost . . 
equal use a7t su;&ers, carn and catGsk, ia:d, i 4  1 sgresslaraeion on catfish 17) the end of &fay and intit June. 
Data were Quo iirnitea in 1988 r~c? natrt: c;1::!parasoall r: sea~onal prey ukilhaaon with &the 1989 resuls 
B'I'able fS3.1-5; 

We &elie\e that baBd 21191~~ is the. &.adders ore5Jing area foraged selecrivri) ow spawning fish during thfie 
nesting season. dCfur fisheries sur-ve:s incll;srzcf bfie peak of sucker spawning activity in the Ladders 
trrsltrrry In 1989 occurred in late Februar. :kl:o:rgk hlarch (Sezlion B4.3.51, During this Zirne, 90 percent 
o i  fish raken bq h e  eagis: Rere su~keru I t i i i~ar~cn of carp and catfish b t  the Ladders pair zlso t r ach  
the probable peak in s p h ~ n i n g  a:tlvixq a:' ti:ei= l i ~ h  spzcies, Optimum spav~ning temperasure for carp 
ia 21 "@ while &e optimum resnperabre ic! catfish Is 25°C- %erefore, carp should have hecome 
t.uinerable to the eagles earlier in the spring ha:: catfish, We found that carp account& for 41 percent 
of pre) n~mbers  taken b3 the female 22git in 3Iaq 1989 but only 9 percent of pre) individuals in June. 
A!so in 1989, cartish utilization b> the 51nalr: ixreased from 27 percent uC the prej items taker1 in h.ia> 
to 82 percent in June. Only orre :atfisn was taken by the eagles in the Ladders territory prior to 1 
May 1989. 

B3.3.2.2 Gectgrrtphy uf Foraging. In previous studies, milst foraging by the Ladders eagles were 
obsened on the Verde River in the nest vicinirp near Chasm Creek. At&ough the eagles were seen 
flying and perch& in other areas, link foraging \\as record& away from the nest (X-iaywnod and Ohrnasc 
1980, Haywaod and Ohmar7 1981, Hayuood and Ohmart 1983, Gmhh ez d. 1983, Chorpemirsg md 
Crane 1983, Poelker and Palmiotrc 1985, Grubb 1986a. Warrick and Hardivick 1986, Morgan and S u d z  
1987, Collie and Knoll 1988, Collie and Knoll :989, Collie and Knoll 1990). Poetker and PdmioMo 
(19853 md Collie and Knoil (X988) both ~ i t rzd  aha', most prey was deliver& from upriver of the nest from 
Febmary to April and h a t  the eagles Srocghr prey from both downstream and upsl rem in April md 
May. 

fn the present stud). based on foraging re;a-ijb, location of successful hunting xireas of the eagles 
varied depending on the species taken :'fab:t;b B-4 3-6 and B3.3-7). 0.1er 75 percent of the suckers taken 
0: bald eagles ti'$ = 56: originated from ht: "derde River irpsrream of the nest, with hdiff. of these fish 
kxx-?wil fa. hate heen 2apeured cibzsw_ai;.n Bixislq Fiat ~ n d  &e coaatluernce of $Yest Clear Creek. Al*;"ditugf., 
a e  do not knou the caprare lt?izanion of ai! si;:ir;15 raken, we did not reictrd all) fi3raging between Beale] 
Cliff: an6 ihe Fails ias at rni>re thm 2.5 Krn upraxrer of the calinfluenze West C % e a  Creek. Eighteen 
percent of the suckers rivere :nken In e.ac nest area, 

'The rr;ajoritj oi carp 22 of 291 [&ken 2> ti.,.? Ladders pain: ia 1389 were caught 41> the female 
(Table B1.3-6). Th2s:: csrg ia.:re alrn8.s: e.;:1~:sili";:y tdkcr] 1~032: ahze 5'ei.de River near c~r.jus"eownsrrea~~ 
of the nes":jKyn 164.3-168 hS)''bm i;; 2% Ln, ,in  rags Irjcati:ansj. Si:nilznr",y. nnajosity of catEsk 
(20 of' 22: taken ira 1989 uer r  :augr,r: b) fh; l:m,n.< r h i r n t ~ ~ ~  all thd iaft?sh .;.;erg: capmrd  r%~n the nest area 

si 20 known $>:age Ic;,itionbj 









cdni.judsj !TI ~ J U T  ~ s ~ l c . r . j e . _ i  sgj.r;ea2 +a: kl&jral .).;as I.;ssr@ fr3%.orab$r. fc-r s~ch;grs in &e Verd2 Rive8- 
from Brasley Fia-its ti: just upriver -ir.:,m tkie ;cnfi:?crr ;if W ~ s t  Clear Creek crsnmpised ec? the nest area 
(see Section B43.5').  F i~ r th=r?  our ;ne~.;-"~ir;g s ~ r - ~ e y s  coni-\rmed silckcrs were ICSS al?bindant if.i the nssp area 
&an in u p r i ~ c r  areas ~ Habi:at car~c!iti.;j~;s near ei"i2 n s r  apg?earcJ beater sr~ited hi. carp and ciitfjsh and may 
explain why (in &is and p r ~ ~ ~ i r - u s  years), rh;t eag;i. fc;';;ragfzd closer to aest in ehe Iatr spring whcn these 
species spawning and more v;;lner.abls. 

$IVcst Clelar Creek. a subst.anrial rrib.;ixsr:, 18 a;,? VerJ;. R l ~ z r  ;n the Eadttar.; breeding arsa, t v a ~  appascntl?~ 
axnt used b j  i;TB& eagle5 rur toraglag. Our 22~hzi-ier ~ u r v e i s  in 1989 rebeded [hat prey fish popuiatliins 
in h e  creek Rere prohdhlj roo ssnafi tci ~~tiil,i,'i 21: ~9g,es  HO=AL?%BI, R~IWS 1~ the creek rn %"a9 were 
lower &an narnial, due t \ ~  drought conrlar;ans, rchlci-, m a j  expSain b;nc 10% abundmct: of fish in ahst creek 
in ~ o r m a l  Barer years. suckers n-rom chi; t'cr5c R i ~ e r  may migrate into the creek to spawn, prc~viding 
foraging itppurr,kni;ies for tisz eagles $4 e deiecrsd three radio-tagged itinerant eagies dong West Clear 
Creek during %:liter dnd earl:, sprrrlp 19S9 Jdnuarj-  itlarch), siiggesting a food source (spawning 

exist24 dii~r~rlg gill, peiiod 

Data on seasonal changes In the. iiistr1'Du:lmal pattern:, of f~2ragiilg are generail) support& by telemetry 
visitation data !Figire B4.3-4). The>:: s h 3 ~  "jlat rn late Fehndarj: through mid-April f988, the female 
eagle made numerous visits to ';?e river sec:itsr, trvm Beaslej Fiats to just upriver of I;tz confluence of 
tyest Gfear Cresk. presumahij artra~red by spawning suckers there. Visitation lo these upriver areas 
decreasd ssiibsrantialij in h1ay and did not occur In earl4 June. Our tisheries surjeys showed that the 
availability of carp arid carfish in2reaseil in rhz nest area in late spring. 

M.3.2.3 Observed Foroges far Fish. Dcring 1988 and 1989, we i i b s e n d  103 forages (94 observd 
forages occurred in 1989). Sevenrj-fi~ur of &me were by ~e radioed female (AFM), 15 by the radio4 
mde fAM88j. and 13 hq the ~rrale b t f ~ r e :  r,t: ivas radio-taggd @is code at &at time was PMOl). All 
observed forages were on h e  rivzr "rsetueen segments 161 =d 177. inclusive. Eighty-six ofsservd 
%,rags were for fish, two were for mammais, and 13 were for unknown prey. Five foraga were 
piracies, md one of &ese (for a great b l ~ e  hzroni %as the ody  observd .forage for a bird. 

The sta:us of fish taken (alive or earriani are surnmarizd in Table B4.3-23. Almost $1 suckers r&en 
were identifid as live, while carp s e r e  airnost evedy sprib between live and casricln %h. The two 
speies of catFish &&keg,, cha;lnel and fiath;ac!, were primarily taken as jive fish, 

Bbsened finrages fix lld1 In the Ladders b i ed ing  ;ired were primarily near the nest in river segments 159 
to r63 'in 1989 thij nest it.&§ kso:deil close r i i  tile hegrnme 162 '163 botlndxy), and &is Is true for ho& 
the m d r  anJ fernair eagles (Figirre B4;.,3-f I flnitekcr. the d~stribbit~i~n of forages vilsies for different fish 
spe;ies {Figure B4.3-"; )U e ohsea +fed \u;ki.,; rorazes both iin segments 162 arid 163 and fiisrhea ups t r am 
in segzaaents 667 and 1-1 t~ 174, i+hl;c other pre! apixies $\ere girimariij Bake11 betweer1 segmer,ts IbI 
md 164, This drsbrsernti~m i s  fairlj ;>:ssis:ent it ink rlie pre? 2eS:vcrg 'edgle tracking data ira T&le B4.36, 
hut shouBd not be regarded a i  a true p ;cur; or -foraging diqtrabuaion because of chance factors IBH ~~@$arver  
location. 

We noted eernporal ch;ingex In pre:, taken cl,;rlng the 11989 obseriatlt~n periud- which ran from bS hlxch 
to 31 &fay. Figme R 4  3-8 ~ h a ' ~ 6  thm~nllmjrtt-r at f c~ ige s  E^;)r thl: L5ree main t kh  hpecies isu;lkers, carp, 
a d  c h m e 8  car5shi ii?r h e  1389 ara ,kin~ pzr:ods Suckers were taken brdughout b e  swan ifrasrn 



TaRle B4,1-8 FISH: taker1 ar obs*n& $>>rages ira Ladders nrez~rork in 1985 and 1989. D a z  do nor 
include p i~ac ie l  oz :r:r lei.&!s of preiiiirersl> killed fish 

Species Tixd Live Garsioza U h i t w a  

Sucker spp. 
Sonnra Sucker 
C=F 
Charnel Catfish 
Fia&ead Cattjsh 

464 1631 $62 1G3 8 6 4  155 7% 161 7 359 $70 f 7 :  $72 115 174 355 276 7 7 7  $78 + River Segment 

Fipre  B4.34. D~stfibutir?laa of o b a m d  forage atfempks for Blash is the hdde f s  k e ~ i t ~ r q .  i.a 153853, Famga sase 
show for the mdro-taggd female AF04 and for the male both whea he was radintjd ( ,W06)  and g ~ v ~ a u s i y  
(PMO1). Ths graph does nrat give 8 Lmh; pxt-iaxe at filragmg JistP.;butron, bus t :  of: chmce facmm of a>bmftrftrer 
l m t n s n .  



- 
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Figufe 233.3-7. Distribution of obseraied forages for live 5sh of thee species h inthe Zadders territor);, by river 
segmnt in 1989. The three fish species shown-suckar spp. carp, and channel atfish--rep~sent a totat of 33 of 
34 five fish prey identiEd to spwles. Data do not ~nclude p~mcies or prey retrievals. 

15 March to 3 1 May), while carp are first nut& on 15 April and cfiannei cca6sh on JQ April. C a q  and 
channel cafish continued to be taken until rile end of the observation period (31 May and 30 May are 
respec;.lively the last =cord& dates). 

Rmufts in river segment 162, where the greatest. number af fomages were observed, show m eves nlorr 
distinct separxion of prey over time (Figure B4.3-9). Suckers were taken from 15 March tct 6 April, but 
nor suttsequentfy. @q were first taken om 18 April, and the first channel cafish were not& on 
30 April, with both species coxarinuing 1c'i br t a ~ m  untik the end of observations ax end of Nay. 

M3.2,4 Furaging Mierstrabilat, Sirice the nurnbizr of' nbservd cdoraga fur a given fish spwis is 
reiatively Iow in this breeding area, vie siln~marize oar. obsery.arinns here saxher than give a detail& 
brea9rdown of prey habiaae measlmse~nc.ne.a. Data are inzlhndd iha the discussion of overJI foraging habitat 
(sec Seaion A3,3), 

We noted river habkar for 15 forages fur live suckers: rif-33~~ were the most commGn 
(n = 111, fofiow& by mni ( s k  =: 31, arid pocket water tn .= 1;. Ten dep& rnwuremer7D at the strike 
p3ints rang& &om 10 t ~ :  53 cm; on]) two %ere of 48 cbrl;: OF more (4 m d  53 cmj. Turbidit) was cfmr 
to the boaom at ;-aaine strike poznB, with oonc me~~urtztne~P; of 50 cm md oaae of 23 cm, Water 



Marsh : 4-23 May 28 . &Y!; 6 S D ~ :  ::-Z. April 25 - May 4 

Period 
?.-"* ---? 

Suckers j Carp ; Channe; Catflsfi - 

Fipre  B4.3-8, 0bseru.d forages for three fish species in different p r i d s  of 1989, faddets territoq ("Suckers" 
include the spxies identiEd ii, Ss~oaora sucker). The thee. species shown account far 49 of 52 overal abmrvtxl 
forages for fish b which the prey could be identified to species. Data do not include pimcies or prey retrievals. 

temperamres at strike points varied from 13--25°C with an average of 19" (a = 14)- Water velocities 
rang& from no discernable current to 0.5 m:sec; of ten velocity meauremenE, four were 0.25 m/'sec. 

m. River habitat record4 for live carp inciudd runs jn = 3, rimes (n = 21, and p c k e t  water 
(n = I). Two other carp were taken from rififles; h o ~ e v e r ,  we did not know whetfaer ?hey were t&en 
dive  or as carrion. Deptfis were skallo%v7 ranging from 10-35 cm (n = 6). Tlrrbidity was cclm to the 
bonom in six cats, with one reitding of 24 cm. Six temperamre meauremen& rmg& from 15-21 "C, 
with ;tfb averaga of 99°C. Water veiocities inc ludd  one measurement of 1 .tS misec, two of 0.5 m i s ~ ,  
and three of mo discernable current. 

Of seveIl live chznnne', ;at$:sh, t \ w  were taken in rum and five: In ~ j c k e t  wwer. Five 
recordd depths ranged froin 1 4-85 ini,  -ia ~h tirree of the meaqusemera& greater &art 65 cm. Tnarhidity 
measurements show three in the r a g e  ~f 25-1" cm, and twia clear to the hogom, Six m e a u r d  water 
temperatures ranged from 20-22"C, hlcasrrred i'elcxities included ;fitup records of 1,0 mJsec md onis of 
0.5 m,'sec. 

We ohasemeii only two forages for &k species, one isn pocket water i~ segment 151 
(stams ubi~ol l r ' l~ )  and one in a pi#e in segmec: 163 6dive1, 



M,3,2,5 Forrrgi~g Perch%, $52 iider,;i2'd 32 I~r3,v; perches in %he Ladders breeding arm. Fig'ey-%ree 
of thetce ~ e r - 3  on thee gn,urr$ cliffiedgl;. ic = 363, ,Hiit tiips jn =. 11 i, b:sulacrs bn -- 31, or unspezifid 
eiiffs in .= 3; 3n!y 19 clbsen ed mack re: :hrt 14 ere ii's \ cgdtali~n. gk;nlpers %ere most heyi~entl? 
used {(ra = 81, f b l l e ~ ~ d  $> miig junipers ir: =. 6 ) -  unidentiEabSe hillsidr: vgetation jn = 21 or  cliff 
begerdtion ( n  =. 1 B,  and pame pessh csch ~ r :  a mes~jesrre a;lJ a conifer, Setrza attacks origanat-ed 
directly fron-a die. nert, and &ree srartd irvrx stcr?r2 

Dismce in;m perch to aaeta21; p~:In: fc71 amuks directly f ~ i ? m  the perch to the water %xi& ~ Y O F W  seven 
to 51X8 rn, Of 53 direct attacks, 43 scvzrd ' 5  m nr less, six were f~.fc)m 76 to 150 m, and four were over 
150 m fro= &.= perch tc! tile artazh pvint. i2l&ough the shorter distmces svel-t? more cnmltln,  they 
appertrd citi.r SESOU a ii~wer SUiCeS6 r24t.2. 20 ZUL;C~S~S (ox a carrim forage) in the 43 attempt? at less than 
75 m, five succeshes of six anernpts at 76-153 m (none nf thz succsses were for cxrlonj, m d  fcmr 
srrccases of' fc~ur attemp& at over IS0 nl. airiloragh .ews of these success= were for smiun,  

'fSc1,3,2,5 Other Observed &ragcis, Piracieq. We ohsen¶& five pirasia: fisus csccund s n  river mmr 
the nest in segments 163 to 163, and one originated from the nest itself, AFM pirat& three fish from 
great biue herons: one a charanel canilsi~, one a jive fish, and cine ident i f id  only a fish. AM08 flew 
from the nest and pirated a fish from an ospre! high over ths mesa ioward Co~onwood Spring. WQ.f 

Mci?cc : a-23 ~AqP ! 3 -20 Apr:i 25 - Mes:; 4 

Period 

Suckers i! B -2 Carp 12 Ct-nnnrsa! Catfism 

Fagurr: B4,3-9, O b ~ w e d  forages for t&,rraze. fish sgeaes m daffere~r pends of' 1989; i w t a s m  IS fiver Egmeni: 262, 
V e d a  R~ver, Ladden kitxr",sr) ...As woe~d f i x  B4.3-8, the* thee s p i e s  amowe for almost ail obemi=r$ fomga 
m the terntory nn uxhich eh;.: fish pre? coulJ Irz ~derinafked tu spwle%, Data Ja, nut mclude pmcies PBP prey rebnevafs, 



aftesz-lpted ttv pirrite a de& grzaa bir;e ker2r.i f'i.izr2 a golilea-: sagle. She ma:Ir& ithe golden eagle twice 
, . 

within 15 minutes, vc,.:alizing arid cir;i;a?g 1v.n i?a-e: it witil her feet &;WE, Pelit could not drive it ~ ~ < I X B B  B$s 
prey. 

Forages Xlaminals i&'e obses* ed IMP $t:rz,ge< fcr  aaammdls.  hod^ b! r"nFSP"C, On 3 1 March 1989, 
she fed cira a mule deer cdrcass- rsqc $2 w e e  i i a j >  t i i d ,  or1 $i'ingfieId Mssa i ~ l b n d  earn Km 171.2 On 
5 April, she api urlknnuhn mdmmsl ii-,>rr, ~h.s  riie: d=;r k - 2 ~  372 3 :in4 delivered it re) the ~ m t ,  We 
could nut dcterrnin:: if  *Ji= pre! %\as 1 1 % ~  P: cdr::~r~. 

B4,3,2,7 "P~acrtrhabitnf SrBwtictrz, M e , ,>;aTcJZPIZ?i  m e r  haililiat adring 2" Juae ers b Julz  1989 when 
f l o ~ s  sangell frorr: 20 22 t&. "fhs rela:% .s ~5undan:: o f  haSr:ar I?;nes doag the Vcrde K ~ v e r  Rom 
Mm 161.0 -18 i -0 is Jypxteci  113. B ; g ~ r z  U4 3-10 Tn;. rwer in &_his territory was cnmposd primarily t-rt 
pool hatiltat: (59% ol tordl are21 anid run kab::a: $ 3 5 6  1 Rime habita":nitrmal r~ffles md super-rifile'a 
on$ accounted for 4 2erzent and 1 pzrcei::, res?;crivel, of the t~aial area mapped. In general. most of 
the river (apprc~ximateiy 6 5 % )  uas si.,lr;ii7\~ (0.6-0 6 2 2  deep). T h e  as erage width of oftfir: Verde River in 
Ladders Breding area during our s t r v e q r  %a\ 23 za, 

iP 

Pool R u n s  & Pockel Water Riffle Super-Riffle Cascade 

Habitat Type 

% Total Area r' I---- 5 Total Forages 

Figare B4,3-II). A cornparisan of habitat avaiiakiiit>- (hy perccsar area) and total forages by hlnbibt type Ct the Verdde 
Wp;er {Ladders territory) in 1989, 



Size parmeters (ar.idtk. Irnglh, and areal i;\r 2 ~ i . 2  of h e  hsbirat Qpe5 rneiisurd &arc s u ~ ~ ~ n a r l z d  in 
Table Bri.2-9, A srari:itfial c3mpsriri1ri i~ ~;,-;i~:i;ii ~it%>d,; and super-riffles rea:e:ilgi & z ~  .~uper-~iff]es 
signi5cantlg. ~" rds r  &an normal rifflrs V-ri.se, i = 2.82: df = 22, p < 0.031. beat xreri-? similar in  terms 
of average and area. B o ~ h  cjr' die?.? iiabi;at :~;pzs were dornirianed by gravel arrd rubble ssrbstr;&r 
md were shallow (0.0-.O.& mi. 

?lme I,addpsrr; breeding drzia ~ r j c l u d ~ s  a "-KIT: ieach c~f the VtirJe Riker Im 160 0-181 0) where eagles 
perched and fcraged F~p~ar~a B4.1-3 $5 i~ dkst ~z,'ieif tke hypi1t2~c.sii~ visrtatirsns %Ere evenly 
distributed over t he  entare reach h t  C ~ ; - S : ~ U Y ~  2 : l s j ) h i ~  'It'? $;lh;nd ~5dx the ob>esv& paRern of rnsirarsoa - P I  

wai not et.enrl? drstr~sured along :ti: -in er ix- = i A ,  di  .= 2 1, p < O.L@l r ,  %-e next attempt& ti? 
correlate \isrtaeiorab ti, ~pe ; i$ l~  kabir;: ,ha~~;tr.r:i:lcs per Km segment flafsie R4,3-lO) Hahist  
c k a a c t e r i s s ! ~ ~  included In h l l i ~  andlysis ~ b ,  &rt distasa<e zrorn rtzst and &is: abundrsnce: of diEerent riverint: 
habitats (i,e., pools, runs, rlflRes, hupe:-r::lI:?, 2nd c ~ s c a d z ~ ) .  7%; Spexmm rank mrrelrrtion cse&j:ienr 
uas ccalcuiated rcir edzh coxnbinablon af t i ~ i f ~ ~ i ~ f i  %I& tlabitat characreristics (Zar 1984). The results of 
this maljsis iniicaze &a: visitations vt.e:? z~gn:r',c;mt!j correlatd i;.;./iTi.i distance f om nest (Spearmm rank. 
cosrelalion, n = 21) rp = 6).64er P > 0 O:), C J U ~  -there %as azc signiiizanh currelation between eagie 
tlhitat-tc3ns and ahundzr!ce er: an! paraixlar kahjtat rype. 

f t  is important to ssmember that this analysis uscs oniy data from the female bald eagie and therefore may 
he biases toward habira{ use in the i.,esf area. Of the total eagle visitations, 65 percent occurred clwi.&inr 
3 h n  of the eagle's nzsr, Kotabiy: t;oti:ei-,r. rhar segmen: oftthe river wiIfiin the 3 km radius also 
contain& 87 percent of ali srrper-rise hzhitar. 

B4,3.2.8 Observed Hahitat Selection h, Ertgies on the Verde R i ~ e r .  fn 58 o b s e r j d  forages in the 
Verde River: between Krn 181.0-160.6 in %.adders Breeiiing area we were able to identi@ the specific 
Iocation mabitat) of prey capture. A icm2arisux of habitat availabijitt; in the river to thi: distribution of 
eagle foraging by habitat was re~~eaiing {Figure H4.3-10). Analysis of the nbsewd versus expect& 
visitations to each of the habitat types reyeaid that seiecrion of foraging habitat was not rmdorn in &is 
reach h2 = 289, df = 4, p > 0.001), Eagles preferentially select& riffles (54% of tot$ forages) and 
runs (4'7;"%), S o  forages were nbservec! in pod habitats, even rhcugh psufs comprised 59 percent of total 
area we mappd  tttc river in &is tersi;oryr a i  &e time of our p i p r e  84.3-301. 

M.3.3 Prey Studis  
B4.3.3,1 Esheris .  !Ye colle;tei; Ksheries dard in &t: Ladders breding area to estimate the relative 
abundanze, distribu"iii,n. and spattnlng ,hfiintlioggi o i  potelatial prey fishes occurring in fhe river, their 
habirrtr distributions, and spawning ~kropiologq. ";t e also ~nade inciifemai ohservatiow of behavior and 
other faztors &at mlghr make sgzcl=s d i~a i~nble  tt? eagles at dnffering times cst Lh.~az nest-irng swshtn 

Relatiire Aiaundan:edTerdr River* L;t:ie data 1s ri\*allshie on dms fish community in ahe Ladders eagle 
b rcd ing  area Existing nnti_rrnsa:~,rn ~s-~:s i? t~  . I *  izsiaits from gill nezsseb arid seining bn, BioSystems in 
1989 m d  Rriseau bf' XeLd:jmarinn fie],! s ~ ~ a :  ii;il ing 1 S- 20 3la) 1988 In 1989, we col%e:%& 182 b%h 
in gill ads  set uvercrgn! in pools ani! b-'iiidteil tillilntigi: riffle and run iaabriat between K m  185 and 163. 
Desert an3 Sonnra s~xixers ciirnp2..seii 92 ;:$r:erar ol @:e fish :vlle:n;ed aH2% and 80% rsspectivel>), 
La9gemout5 bas;s, :aq. Eilthead iaeriah, ial~ega:l* rmailmiluth hlaass arid :faanmi catfish account& ifnr the 
remaining 8 percsne i?i din.= f i h i i .  H t l \ ~ < . ~ ~ i ?  o t i ~  gnHI rler data no daubt smDstanti3Iij underestimatd c a q  
abunifmce; we ottcn oltsened carp 21:het z\vi,jiii~iig i i~iz  iieb 4 ) ~ .  breaking free. During P I I S U ~ !  ~ur%~eys, we 
frequentlj obsenxd cary teed113g in S ~ E ~ I ~ P - A  M~;I~;T, ~ U L  suskzm a2r2 b; fzr the most visiSle s p ~ k r ,  in 
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" "  . 
"I'2bfc B3.3-$0, Su:::rrzaip. of i-ri:a-i;ir:i15. 4ii;l';222 fri3;rn ncs'i, a:aci h3hitaf abundance in Bw?ney.-suc 

kkiometsm: segElriird :Kr.-i 1 [;1..0- '! 6 i'i wjki;i~a Z,adi!ers Territory. 

$Veighied B)ir:bsj;:t Habitat Are:$ <rn2) 
Visbraeion fa'0:x r , t ' z~  Setper- 

Segmenat S ~ C ~ T *  (krz :i F G O ~  Run Rime Riff72 Cascade 

the? zzrrbror;. Gill netting b> the Bcreca of Rc,lamat~on in 1988 in the Ladders breejing area collect& 
14 Sonara s u i k r r ~ ,  eighr Jrscr: S K X ~ T ~ ,  i I riidndtd;! chubs. orlct smatlmrsuth h a s ,  and two green sun5sk. 

Mort: comprth~ns~vr :  rithtxies data r,froan 19"s. H986, 1987, arid l"388) are available fur @ie Verde River 
both upsiream ;fmd dolvnstrtaalla ud' L a d J ~ r s  eagle breeding m a  (see Table E M )  which C;KB be used 

P 7 

tct predidk sptzias abundance I n  th~i"ia:.a 113~" 5sh con%munlq from the Highway 17 Bridge ro 
Pzrkinsviiie st.& prlrnariii cninposm I-s' ndilvi;. Edres, with suckers $4?% 8 ,  mundtail chub ( I  7 % ) ,  md 
sqmawijsh {26% 1 bcmg m~as's akndsnx Ca.-4 (2%) can-fida I B % I ,  sma1lrnoutt-i b a s  ( 6 % )  mJ green 
sunfish (12 55) Rere the most ~omnlznn ey,i;eic sp?:irs, Th? presence of squa%rfish above the Highw;*.ay 17 
Bridge is probablg a b s ~ t i B t  iif stocki~ig bl; XGF, 3rd 11 IS i;nksaown if an> a e  present in "di-ae Ladders 
SrewSing area, 

The fish srlam,rxlur,itq i ~ ?  th? ~ Z L T  i zrric breeding ,ires iK.inas 12% -140,~ d~~vtaistrzam of h e  Ladders nest, 
is consr3erabiy JEezent fraaIs. thar ~93;~: the IIlyi-~.~hvay 87 Bridge ibze T'ahia E2-41, The fisheries data 



~ " 

used in eht: fcdliiwing suirri.r;ary were Zrr!i:; ~ i l l i ~ ~ " ~ ~  : ~ . , ; s  ia: 1986 by 0. I3endrikson (AGF) and by >".a. 9akic 
{Rezlamarion'i in l9S8, hi. ebi. F-acf .,&&- , i'e;J? br.e;.;dir\z area, carp were the arlnst abundtirai prey fish: 

.. . 
comprising 44 per;ene of :hc: t~:;:.. 2i~11e;l~;i. STJ"I;CTS 2nd catfisti were equal!? abundant, e;ic8i making 
ilp 17 percent oi' tile fish iummuniry. The sernsincizr of the ;c?rnmunity consisted of' smalimeiut~~ bass 
J l lR ' j?  largemouth ]pass i.351, green sc::fisii (3% 1 2nd biuegiils (35%). 

Giviiag the a ~ r q i i r  dlfferenxs in ehe Esh ccjaxrna::;nirt aha c and beirsu. the Ladders territory, w3y speculate 
thar su~kers  a r~d  :arp are *e TX;SS ~i?rnmi?n p r q  ns t  111 the terri"ir5. foilcwed by catfish a~ad smdlmou& 
b a s .  Our netting and iasua! sune:\e s~iggas: :h2t suckers are far more abundant t;'rm carp, despite the 
sampling biases. TherePi?re, 121;: fik c,li;:nlur-i1(,j ln the Ladders brceding mca worald appear tu be In 
trmsiti:?c fri7m beirng dismirlated ,:apsrrearai, b! r,zrivc fishes, primari!) srlcker%, QO bel~af domiaated 
(downstream) b? ex~t i :~ . ,  name1j a r p ,   fish^ an:! smdllnzou& bass. 

. !kc J;irldeJ tlie 12ric: er ivi'Jain the 1-adders Breeding area into three reaches, 
h z s d  on general haklrar :onditii?n\ an,! 5.4 !clnerabii~ry (11 Camp Yerde Reach from Km 185-179; 
12) West C~ear  Creek Re& rrorp, b i ; ~  178-z66; and, (31 Xesl Area Reach. from ICm 165-15&r, We 
2stirnatd fish vulne;abi;:tj during gill neang survels and roving- and fixed-pcrint surveys in each reach. 
in these survzys we con~entrdtd or] estmdting flrsh abundance in shallow ssater less than 0.6 m deep. 
The reader should noe hssrrme that the ;ssui:b ihcrse surveys describe the relative abundance of species 
i:: ail habitats; tar exan:ple. large rtiimtiezs c i ~  Ziih mag have been present in deep runs or pools. The 
&ollou inp dis:tission ~hara:rer~ze~ fish a~ ar;dcliir> in shaiiow areas 01 the three reaches. 

- "? Camp Verde Reach {Km 185-179). in:: Camp Verde Keazh consisted of relatively high velocity, deep 
rimes and runs separated by pools. T'hs rh~sr  channel was relativeiy narroiv in &is reach, and gradient 
w a  moderate, resulting In dee ;r hibirai rnan 1x1 the !Vest Clear Creek reach. Surface trrrbulencc limited 
visibility in many riff7es and runs, No ~up2r-riftles and onig 4 classical riffles were found in this reach. 
Our floating gill net surveys coilectr:: a total ot 3: fish in 713 m of river (35 suckers and 2 carp). 
Altfiough this data suggests that suckers were abundant in shallow water, many habitats in &is reach were 
pass& over during our survej heca~se  the! Bere too either too swift or too deep to sample. In our 
roving .i,istral sumeys, ui: also noted that fish were relatively scarce in shaliclw water in rhe Camp Verde 
Reach. Tne majorlrj of habitats -in this reach were either too deep or contain4 surface rurbttlence which 
i imitd our ability to observe fish. Even in s h a l i o ~  habitats, fish were seldom observd* 

EJe,z Clear C ~ e k  Reach jKtr, i 78--155: 'The U est CIear Greek reach is locard in Verde Valley where 
river gradient is i o ~  an2 the river channel ii ~ J e i i ~  compared to iifilzr a r e a  upstream and dowmtream 
reaches. Due to gradual sloii~ng haalks aiiing nmsr habitats in this reach, as flows increase the hablta& 
tend ria get %ider rather &dn dcieper d ~ z  ;,) spreading of hater onta the f2oodplain, conditions th31 result 
In the fcsrmatic~n ot ma:?) shaIictu r1ilile3 an,: runs Fnur super-riffles and eight normal rifilcs also occur 
in &is stretch of Ever 

We csncduc"id bau: n , ~  ang :. asud aiad gli: ra=tIscg bur\ eys in this a i t  er rea;fr, f%-e collected a totd 0f 112 
fish in 28630 rn of rrke;. samgied uslzg floarxg gill r,ers. Suckers cnrnprifd over 94 percent eji specaes 
c-olIected, with 50aiura suckers tbi = 91 1 cor~s;Jctrabi) more citsundanr tfim desert suckers fn = 15). Low 
numbers ot c q -  smallmoiith bdss. ci~ar:neI L ~ r f i s h ,  and dlalheail catfish Rere slsi? collect&, During 
~isrral surveys, suckers Bere b j  fir the mod  c~lmmola species observed, W e  frequently observd groups 
t ~ f  several hundred sudkers in shaliiih rxns 1x3 &is r c x h  during Aprii B I ~  Mag.. Carp were dsr, ohservd 
on a, r e e l =  .sasis ir, eh15 :eaih altnu~g1.i i i c  ra;21:, saw more &dn 2 carp in ai l  area at ~ ~ l e  time. 



j"i;2sg . & ~ ~  &a& (Kf-s 1'6L:.- !62i, Ti:c Nest ,A~i;ra r2.c.h ioca,ed in ;% ;Beeit ralag"on where river gcadienr 
incri;ascs 2nd channel %?e. :!th decrases  resi,iting '* iri aai in:rease in average deep and v46-icity. Several steep 
cascades gli'aterjb:iBlsj car] b p  foul-::: j ~ i  <itis re::, E,,, Xn: 165. ', . Aithough? the majority caf hahirat a r a  
in &;&if reach ;Ippears el:ksr t3i; d e . ; ~  iir tiir. >u if:, '::>:. 2agi~s to f'aragc afit::tiveiy, prime foraging 
may be f'z~und a::, isoiat$,-d ret;ior;s. Bai,~.d r:;: ou,- roraging dara (see Ss;..crii,~n W4.3,2), riffles m d   per- 
siE7es were ussd pref2reniiaj bi- &".adders' eagles. In the ms$ 2rca reach, a totA of Eve super-rkfges 
were identified; these were Inctire,! ar E;:m,; ?64.!. 162.6, 160,6, 16i0.3. and 160.1, Only one nrarrnd 
sii;'fle was nzapped i~in rhis reach, Shaljosi, pocket wkifzr habitat itwz isalso prcseni from h 162,s to 161.9. 
Interestinglyl despite the preserlcz i?f api;a:~nr;iy s~iitabie nesting habitat (cliffs) from Km 166.5.- 
b 3  159.3, the eagle rlesc Iri 1983 was focveixi a: Krn 162.8 widnin 2044 m ahf a super-rime? while in 1.988 
&e eagge nest i<~:;at& a$. Krn 163.5 :i.i~hin 390 rn or" a super-rifle, 

We used tluatlng g;lB n;a in  tip;^., ::rib. Xld: 13$9 1 1  sample over 4423 it u i  rwer but c o l l e ~ e d  oon3y 7 
iish (3 smdirrzou& bbasa a~mci 4 s ~ 2 h z r . b  2 H23~r.. .  cr, u e  did r i b ~ e n ~  both chamlei catfish and c u p  in this 
re&, ailJlough the) Bere abie r:, at,li3 iwr sets Biixng olir roiilng visual sunreys in ,April dnd May 
1990 from Mm 166-1523. ue  rarel! .;hoer,zc ,rr:kzrs in .tax nest reach, elen in riffle habitar, md it 
zppeard to us &an suckrrb tterc :onsi~erctri:; iavallakie to eagiea In &is reach ritm in the West Clear 
Creek reach upstrean Howet el. v, e did not ,isnciu;t sumeq's in Me nest reach in Eebrcruy and March, 
when suckers s e r e  presumabi? ;3pzwning an the  river. Bas& on ctbservatiuns ctf sucker spawning 

behavior in other bdld eagle territories (see Bdrliet: arid Blue Point:, it is likely that suckers were found 
in s h a l l o ~  %ate1 in this redch trg the e4r.j spririg 

We conducted fixed point visuai surveys or two gravel l'nars, which form a super-rifge, just downs t rm 
of rhe 1989 Ladders nest (Km 152.5) on 3 Aprii and I and 13 May 1989 to record die1 and temporai 
changes in fish ahundanc2, Observaiiii.:ii during these surveys were from the rop of a cliff approximately 
25 rn above the river. We used binvcuiass (10 x 50) to exar~ine the riffle and a s p o ~ i n g  scope 
(20-a x) o r  species identification, aburidance estimates, and fish br=lzavior classification. 
Figure B4.3-11). During our surveys, thz female eagle spent lung periods of time looking at the gravel 
bars while shading the chicks in the sest. Significantly lower numbers of fish were obsenrd -din the area 
in April c o n p a r d  tn May at ail rimes during the day (ANOVA, p < 0.01). f t  appernrs that foraging 
oppomniries in rifi2es i:~ the nest ares in b;nz !ale spring was limited to carp. 

Howz~er ,  during May h e  female eag1z ~ a ~ g h t  se~ea,ai live cat5 sh from pocket water habitar fncared just 
downstream o f  thiae 1989 nest (Km 162 5- 16: .'31. t i ~ e  walked through h e  pr)cket wa~er  habitat on two 
diEerent days in Ma! rs de t~ r i~ i rnz  ir ;attl:~h rnrg!;t he dvailabie It, eagies on a re,.ular hasis. During these 
surveys, 54e itbsemed :s+c3 zarfish i d ~ p r . i s x l c ~ a t ~ l j  35 im "FL) In s i la i l~w water (less &an 0.M n deep), 
with hei r  heads un3es ii boulder :;u: tkxar S12,:les etipt>seci Bts& 17bh remain& in this position for over 
38 zinutes. We dn nut know wklai ti;: 22:1>~k 'ii.ere doing hlir we were able "r approach witfiin 0.3 m 
of the fish before sp~ok ing  &~ei :~  Alt:i,rugf.: t r - , i ~  rrldorrnatinaa is anecdotal and may not represent a 
common ciriunnstance, rhecra fisk nerc clr.:iss> 5 ulm.=rahIe nc eagle,a, Nsi sxkers  err c q  ";.;ere r:'W?te~ved 
irr &:: pcacket %ate? h a b m  ilieasang ere>:: i u r x q i  

B a d  on rivera:l "kirk availabillky, time !%'r~t Ciieai 6:r:i;k reach a p ~ ~ z a r e d  to contain greater arnmbers of 6sh  
in shallim wafer i ~ ,  April anif %la! thz1-1 the L'd:n;> Vrrde or Nest Area reaches Ho~evz r ,  nli tire reacha 
&id contain ayah nn sr;all,r~ %d;er ria21cdt. TEru 5;igizs' preferencr fur i h e  nest a r s ,  partlcuiufy lare in 
the nesfang S P ~ ~ ~ U X I %  ma) be ~i ~.el'bd,'~:ian r .', ;li2 ~ I ~ E : ~ U L I O ~ - I  ~fb~lpei-ri'M'ies in the r i \ ~ = r  knd acttvitj of prey 
fish H ~ w $ . a e r ~  m? & a h  c; the rn,:i,: rr,v-icii.l~( r in the fccrnabe"~ greater use of the nest arm. Had 



the male eagie siaruii,sd, bdlh eagles rnighe hacz fm'sged more cornmordy in other are&?* %R a11y case, 
. . u.e f&nd f'Jvl: super-rif5es wl&ain "KIT) fr'rorc 31 ~ i .  lies: 'nu: ti1;1y t'a~r additic>~aal super-riffqds in &ie 

'~ 

reminding 21 Krxi or' rhis bwedirlg ;1:.;3& Our ?;isZa; ST.I-V,C~;L ~kti:)'~f:eJ afi in;ri'ase in carp availability in 
shajainw water in n2s: 21-e~ in i;rji.jg. 

CJriIj S;>ili;;'a sirekrrs were co!Iectecd iaa suf5cient wrsmbers in gill 
nets in the Ladders Breeding area ta thkracteriz? size and sex diserib~tion, We noted three distinc~ size 
ciasses in Sonora siickers in &is rerrito;:,;: %hey ranged fro114 3190-220 ml, 390-490 nun and 
510-..540 tnm PI, (Fb;igirr? R4.3-12 j. Fish sr~fpaiier thzn 200 mnl TI, were under-represent& due to gear 
selectivity. However: s i x e  we iiever rec-srd& ag ics  foraging on suckers s~nallcr &an 200 rrm TL, asus 
data is prcibahly repaeserilati~r cf prey ai.ai;a5iiit!, ira~erestiiagig., we did nnof zolleitt any suckers between 
250- 380 mm TL, suggesring h a t  their rc?rodkicxi;.e success was poor in past years $Total year-class 
failures arc yuicz commor, in marly s x k e r  sixxies). The size c l s s  distribution of Sontlra suckers 

. . 
observd in the Ladders breeding are2 was qilrte smilar  to their dis:ribution at Bmletr md Blue Point, 
suggesting that 3iese size classes ;en:! r i  d:)mj:la:s &-. iishery IE central Arizona rivets. Of the 118 fish 
collected in flic3tirlg gili nets %hat we s?:1:e2. 55 percent were females and 42 were rnrtles, 

zt" ,T." ..,. ". 
! 
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Figure H34.3-l i. 34ea finurnbe: {arnd as~;.r;z;ate~l 155 5 ~cjnfiibence irsiezliali of fish observed in shallow water at b 
162.6 ia thr Verde Rive: ira A p i 1  3 r d  32ay IliL'i:. 



707AF LENGTH {mm) 

Frguse B4.3-12, S1z.e disrr~hutjoia $,f Sonorlr st~ckers m the Verde River, Ladders territory f1989). 

. i l d  ,ond~;c td  roving visual surveys in the Ladders Breeding area 
on 4-6 April and 2-14 Ma: I983 over Kms 185 to 156. During these surveys a biologist w d k d  dong 
the river bank noting the ahundan:~. io;arion, habitat. and bei~mior of potenrid prey species. We used 
pslarized sunglasses and bincx~alar~ i : O  x 50) 10 assist in species identification during these surveys, 

Only suckeres ft'ere obser\ed in S U I ? ~ C I Z ~ T  raiarnhers to form an? ;.ormctusinns, We did not observe m y  
~oufishir  or spawning acrn It:, b t  szvk,er3 in eilher OB the sur~i ;ys ,  suggesting spawnirlg had dready 
occurred. $U ierif? ~ ~ r a r  vibu:i o b w s  airil:lr. :l-e ~sptlised 19 ciesee ssudkers 2nd 132 Soraora suckers Ir, 

flnating gill rms in; Aprii and hSgq 'a960 a::,: d>bes~ed &eBr reproductive status. In April. i f i e  majority 
~f 52 suckers examrned ylesc s p a ~ n z i I  cu:, t.li3i$e: er- rhrer desex suckers and 9 Sanora su;kerc, r e i a e d  
~ 1 3 1 ~ :  whea squeezed Bj ear.) h:' h144. :kle^ desert f.ilikerb 6 ~ 1  = 12) and S a ~ n n ~ a  stickers (n = 79) 
e x m i n d  were spaained out. B a ~ c d  a;: tnih data, Hr speculare skiat peak spawning by suckers in the 
Ladden Breding a:e;a o i~a r~ r : e l  prir$r rd Apri!, probablj ia Febmar: md Mach.  

f i e  peak spasnnng p;zls~is r a t  hu:ker,~, ~ : p  and ~ a t f i a h  in the river ma] be detzrznind by comparing 

water tzraapzratures 13 the ribzr to :he p i e f~ r r ed  spavlmning rcmprlrilmres i.f each species, b"ater 
temperatures r w  the YCTLC Rive: s i f h a ~  :he I,d,iliers R~eedirag asca in Fenru~rj-hfaj 1989 are il$c~stratd 



in Figqrhsre B4.3-1.:. Based i>lZ ~ i d r  ijterat:rs rea-izw 2nd daea coIiectixc during diii sm$y (sse Secrion E2 . . ancf E31, >i,e afiG:.ijp;%:e peak spari;nlr:g :?! sl::kcri, fipilen ri\:er tsmperdEre a e  h&ween 14-lXeC, by CaqT 
. . 

whcE gemperar~lres rcazh 1 S-24 "c,  ail:: r ~ ,  2 . ,q.inn3a: L; .$ -: and flari-lesd c;atEsh wlieia fea~~pcrat~i-c are bzrween 
a?, 7 - 2  ' q ,, ,, C. Ar Laddzrs 1:: a989: a.2 ~i:Lx!la:-. tha:: p a k  spa%v~,ing fsr- suckers ozcdrred between late 

, ~ February and late hlard:, carp spd%.!img ~etit.~::: lare hfmrzfi and June,  :ira,d cat6sii spawning from mid 
April 1~ Jutlc, 

m,3,3,2: FYnterbird Surveys. The ;i.si;;;:; 9: f\>;?iir ;i.iL,r&ird surveys conducrsd in Aprli a& hiday a e  
gie~en ~ B I  Table 83.3-1 I .  Aichough spz les  ?resent :flat art. knoivn ro be s~ccziondiy  t i e n  by bald 
eagles (e.g., nit birds of an-\: kirnd wer? rezordeiii as prey of tiis L ~ d d e r ~  pair, except fijr a 
great-blue heron rhar .AT04 afternpxed xci stea; fr:m a goldea: eragle, 

B4*3,4 Hurnzs~l lrnpacts 
Our records shoa rfia; ti?,? Ladders prlr 3&d not experimce high  number^ 01 i111eractio1~~ with public users, 
Nan-mororized biiaters, ~n:luding :c . ; r -  I;a4hlcess, and canoeists, entered the n ~ s t  are2 mainip in M z z h  
when rhr: river ievri %as ::evatt;ti r r , w  spilng r:;n-ut? Shooting ixidents ,  though not c u m o n ,  were 
of specid concern. 

Figure B3,3-83. Mean dail? floai- ~ ~ ; r i l l  temperature mzasurcwmts on the Verde E v 2 r  6- "k68-181:3 from 
Jmuarry-.Juni: 19815. Trxnperaaare rncztsial-en3ea;:s ra8:cn berwsen 1393:j-"af3 hr .  



. , 
Table 84.3-1 1. Mvarel- birds obser7;ecr ii- sari-~i.ys ae L;idiB.ers brecdiclg area i1967.- 69893, 

Species 
4z.g. N2. Indis.idrasls 

pix S~~TP;.;  April May 

Mallard 

Greezl-wA'ing%j T~a l  

Ring-neckal Duok 

Citn~mrin Mergal'ast'i 

Snow) Egret 

Great Bir~e Meriin 

Green-hack4 Heron 

C l ~ e r  Waterbirds 

n = 86 p1 = 53 
(three surveysS (one survey) 

On 213 October 1984, the Forast S2rvi:c: cn:i:t2d a closure around the most recerrtly-us& nest areas, 
limiting eratry from i Desember tu 15 June A revision In 3987 exter~ded the ~Iosure date tc 30 June. 
The :losure bounJary exterads from r i ~ e r  Km 162.2 tit Knn 165.2 and up Chax1-n Creek and Syiantose: 
Cmyon, The closure is posrecl twice along Qie rii.er with a srnali sign marking the upstrem buunitsy 
and a larger one directly below e:k Chasm Creek nest. Roads cralerirrg the closerre haye gztes with locks 
mind signs staring the redson for ?he cI:)tiare a ft*r 2rotc:tion nraf wildlife an,! ~arershed) ,  dates of effect, md 
a map. Rafiirag, kalaki2g, arid calmeizg do nvt rcqulre ;9 permit, airhnugh, Qae Forest Service is going 
to suggest a tree prrrrxt system tts past of :ia?;: S,<:ili: 3lan8genl=aa$: SJrclgram (part of the Wild a ~ d  Sceaii: 
River Act1 for l h e  ;~urpi%se of maac:ra,ring r,i ?o^ US? 

The p u b l i ~  use e.t ents np: 'Tsoie B4.5-f 2 *t eze rc,orJeJ LIE an in:id=aaral basis durlng the 2987, 19138, me1 
1989 ttrediag seasaras, rn:iJrnt,i *Aeri? r::xd rhrcughaul %? rerritory whzaever they occurred ;%w&isain 
I 0 0  na of an eagle 7 % ~ .  $:tm are IN: r+r~s~l~:zi:i\c o f  the tlztuai dictrihatican of public users but rather 
depend& o~n kise locaeion ~ ) t  rbe obserbsr arid rf;; edgles. U'e rzcor3eJ 28 rvsnrs (56% uf the eotd) w ~ ~ ~ i n  
the closxe ~onsiht:ng of the fitkjida~,;n% pub.3; ti;: e~g.225. 14 low-ii;.dei flights, &even rafts, two HBelicopter~, 
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.. < r-+vc; hc~rseba~k riders. 3r,e ;$'f-roliJ $:rij"-u.,;:,;i dri-\72: one hikes, arid orlc ager\=.: wt>&ec, Of &ssr, cin[y 
%e hikinc? 0 incidcct cau;;eG an sagi2 xi r l~~s i l .  in  a!: 2 a . r r l ~ ~  {inside said ~utside" c8crsurej; three arf 

. , ~. 
25 (12% j ~aora-motorlzsd 5oa:i:lg in-,!;ies,:x zau:tr;.i 211 eagle tii Riish, vet two ofthree (4s perceat'f hiking 

*, :md ail s k a ~ ~ t i n g  evzn", (2 =. L )  :1.:;1>23 a;: eagic 1.2 flush. Qnij, one flush w z  rf.;ord& 
nest x e z  awirkirn 100 -?0? m). 

* .  F:loatirag ths Verdr River Lhr.iingIi thz X.da~;:f;'rs rerrirory may effect the cagles in twcm ways: (1'1 boaters 
may cause acf~lrs to flush, poierarla:j)- i2avirtg nesflings susceptible to expostare, md (23 boats fli~ating 
r&rnu,of., preferred f<?;iha~i::g tirca5 3 i a j  gseiienl; eagles from hriating, %'able B4,3-32 shows &aa in 25 
circun~qrarrces in w'ilich boaters passcia wiriiic 100 m of ~n eagle in the E,ridJers t?rritory, three caused 
tiushl-ng. 

Am area where the eagiss rnaj: bs arti;:t*a or j:bikil; u ~ e r ~  IS  @]at of B e ~ l e ~ ,  Fiats (finm 168,5-171,6> md 
I3szs,siey fiiEs iXn; 155.4-166.41. The Fj:r trzquenr!q ~zsieed the area. In April and May, AFW spent 
18 percent of ihe rorai kinle &way S~i3:i;  ehpr nth: J l f f  in t i c  Beaslet Fiat ,Cliffs area fn = 5,568 mlnutes). 
Tire Rexsle? area has  bee:^ easilj a;:e.,~ible ;il 9ile public, and publi,: use is expect& to incraqe &ere u,ith 
Ihr cornplztliln of upgraJld fa:iiirirs. ~n;iuZrng. I iBj surfdcing the mad to Beas!s~c.y Fiz: (2) estdbiishing 
an ;iced for iar;n:hing rahs; and, (3) 8;:c;t12ing pi~nii: tables, rarnaiia, and rzstroilms. The raft iaunch 
point is lo:ated a: KE 169, aborai ; Mm uristaearn ~ r o m  Reasie! Cliffs, a popuIx llunting perch fur the 
pair. 

We recordzd four shooting incidents in dtr m a r  the Beasley Fiat\GIiEs area during 14-15 April 1884. 
Two were recorded as public use evenrs ir;v:!lving eagles, one of which involved a public user firing a 
shot at the breeding aduit male (AMO8) perched at Beasley Cliffs (Krn 168.1) on 15 April at 0855 hr, 
hieing the cliff below his perch and causing ilirn to Rush to the nest area. The  otiter two shooting 
irleidents were incidenral obscrvarions, one of which involved &fie use of an automatic weapon. 

M,3.5 Disrussion 
The primary prej species taker] ir, t h i 3  rl:er rcrritxy \yere s~ckers ,  carp, and cfimne!. catfish, Suckers 
were take11 in riffles and runs, carp ic r\;ns. 2nd ~ h a n n e i  catfish In sdns md pocket water. AIl suckers 
r,&en wzre jive, as ~ c r e  most chan:;zi catfish 

0bsen.d forages for tke h e r :  prey caregorles s h o ~ e d  difkrences in location. Suckers were taken 
downstream tr*?rn tP5e n z s  area at liver acg;nents 161 maad 162, as well as upstream in segments 17; eo 
174. f arl, were takeri ciose to rile rich', in begments Xi2 to 164, and channel catfish were t&en only in 
segment?, 161 and 162 

%be kirgairlg of obscrx rid &:.ragt.? tar iiiese spec';2:, $'dried Suckers were taken &roughout the h r d i n g  
seacon, while we $7:~: noted f<,rages fur v x i ~  2nd ;hannei catfls3 In m~d-April tbnd h e  end aff' April, 
r e~pec l i~e i ) .  F o I ' ~ ~ ~ s  fu: ~'al;kerb :11 t ~ 2  5cat iias:it$ e1111ed in earla April, but were &s%luw& by foiragb 
for ~ 3 1 ~  IF, I I I I , - A ~ T ~ ~  aad ii-l,?:i~izl isltl'lsh a2t: la1 fh,it rrmilrath, 

7br data from direce fc~9gr3 t~bserx:aiit.ns a s r  ~upp:ra?ed by data from fisheries smdies md prey deliveries 
im that suckers were pseddmiaaa~l ir! ~h; :  2agles' die; (fish s ~ ~ e 1 i 5  sh:aivd suckers anost a,mmun), and 
carp and garfish wr'i.-;: :il i~:crea.iing irnptirem:; ns k e  nesting season progressed. Figure B4,J-9 shows 

, ~ 

&at suckers were not taker: in h e  river segrileaat ;ontasnlng the nesa after h e  period begi,min,a 26 M a c k ,  
1989, Subseqraen: farages they2 wer? f ~ r  :arp 3rd :;atfish. Fisheries s ~ d d i s  in ";.ae Rest showed a 



An i~nr?rt.siji.:g ~s~BP;;: ~f iiie h t j i l l ~  rx!::~:: i!l-.t:ii:ii:iil:i ;if I ~ C  r;:dio tagged female is &a% it was stri~ngly 
i;kexv2d iouar,i rip~trtar:.i lu:a:ions, J'igiis~. 34.3-.? sk i iw~ th3t ,4Fi?i4 pcxi>eii fx"c%m Km I&Jl ttho~6. 2 Km 
dou.ll~~reax: ;%" \ i i  *'-a L J ~ L  ' > t : i e  r r r u  ;:reas [:I; KE; 18 1 :lc.;ii. C:j::2!: v<:.:Is> a i7~1 : t  : T  &e nest area [&;18e 

~ - .  ~ 

nests w21;3 at xms 162 ! h:; ; TL> ti~::rr:o;ir!.~il i j f  o5ser.l.td forages shciwrd a similar patern: ~ 4 / e  
< . *.* -: 

~bse ryed  2Jui;s f(:ili.2girig 44'1':>~1i S . l i ~ i  , h ! - i : 

possible 6splenutior:s ;:.,;ne ti? n - i n ~ !  :~-.g:;:Jini. rk%2 uiaequai hi>mc l~ange ciishribution: 61:) the t.agje.5 
. .  . -  were resp~anblalg t i i  iipsrream,'ciov?nse:e;:r-r; i:i:l--r2ni.$s in di;arirrba~i~e h~10r.i; <2) the pair ~ a s  avoiding 

rerri~oria'i :c,r;fronrarion w i ~ i l  a~~or i le r  pal: L'? 2azlcs '., l i~~.v:~s~rearn;  and: 13'i there were flabitat differences 
in the upstream iinii diiwns:reanl i l a i h z b .  Tlre 5rxr zxplanazion, disruri.Pance difYereraces, is easily 

. .  . 
disposed of since the dii\~i:~trr,ar?7. i.eii;i)ii 1.; ?,.i:ti.;~i, iviiiierness, excq3t f<?r a rantk: at Krn 1%; d is~~l rbancc  
porenrial ini:reases drar;l,;i:icaiiy in I ~ P  zpslre;am r<a,:h, approaching Camp Verde. Of the second 
possibiiity, a i I i iui~s~ream pair cf e a g l s ,  li:e nearest kn6ti.n bald eagle pair dovt.r;stream is at East. Verde, 
almost 30 river Kiri away. G i > l J e ~  e ~ i ~ i l x  u ncs: so:neukere nearby and may discourage the pair from 
visiting downstrean: arzas. We :xcasi~:r:;ill\ i)i?~~li'21i the Ladders bald eagles interacting aggressively 
with golden e2gles. 

The third possibility, thar of hahit3t ~lifflflre!~~e': zxp'iaining the unequal distribution of visitation and 
forqoing, D is su~oes ted  DO by the distrii-i~i~isi? <if super-rifiles. There were :miy two super-riffles (none first 
class) in 15 Kms downsxr~arn or' Krii, 160, r!;~ dji.w,i.nsrrearn limit of AMQ4's visitatioi~s. In contrast, there 
were 10 super-riff1.2:: in the i Ki::s ixps:iza:ll of Krri 160, Two of the four first-class super-riffles in !he 
territiiry are ir; the imlnediare nest arzai. 

. , .  
Eliminating the ''nest 2i~~e;t'' b:? u=igi?rii?*g :he visitation scores (with foraging data) of the nzst Iij.n and 
&e two adjacent Kms (Kms 161 2i;i.i I63:;, ,, , I"..-. ., ,, Kms in tile nest vicinity nztierthefess show high 
visitation sciires, coliectiveij- ac~ounrii:g ii!r 50 percent of rota1 visitations (Fi-pre 334.3-3). One of the 
reasms !or rfiis might 'Cid that the n;.,:-: {Km i62) is lozateii iiirecr'iy over a super-riffie. 7'0 test ib~e 

~ . -. 
sign~tlcance of super-rifff2es in inf?uerl;ing rt!: i i :~ti i i iuiio!~ of tile eagles, we nore &at in the I S  Kms from 

, . Km 660 to Krr: 177, thei;: a:;2r2 6 Kmb ;i>l?iLiining siiper-rifiles (33i.6!1 2nd 12 Krxs tilthout super-rifiles 
Weig'!;fil<i Visi:; ' , i i~' ik ~ , ' f i - . , " .  

< CI ... I b t i - i >  :11t113:11: 145 l?ijinrs for KIXS with supzr-rifiss (52.3%) and 178 points 
for those withose b;iiper-riftI-fles (37"7 ), 'This ;<,lqai.ison of silper-a.iff>e occurrence eagle visitation 
ssrongly fuggesli; IL~::-;.~:iiiiii:-~ ~ 2 i ~ ~ : j ; ~ ; :  {:;' 5:ll?.;ll,-i.jflll hai>ir;at ('' = 26,6, df = 1. p < @.K)i). 

EJ4,3,6 Inlpactc of the I:% versitsrf IJsd.;jet:t.; 
'131s ;tv;itt.l: iiiverslim pr~.j;.crs nla;? arf2.x :.;,pi~i temy,:jr.aril:i:, r ' ~ i : ? i ~ ~  the ailivie.: of constmet"Pn ie.self, or 
permanently; f r i~m I-,di-ii:a~ b m!~difi-i,a':ii,r. re:,ui;ing .. , h.~:;; tile new seru;:ure, Direct impacts ua eagles frisrra 
ornstfuctior, disrurbanit s;irsui< ;icp.& ,,;r. r i le  cr:lir p i a c e ~ l l ~ n r  of fhe  i f ivers i~n  proj%cas. Di';ersii?n pi~ints 

: - fijr ehe Ciry of Vresl;~:; Ti:il':it;agai--Pr2:;i~1i: ::s;~r i i . , t t \>~iti .~od $'\'arer. Compaaay are j'ar iipsrreanl front t h ~  
Ladders terriiory i L . 3 .  Fish a:d bVli:i!ii'-. Servis2 I9Yisz), and should have r i ! ~  direzt affect on eagiss in 
&is territory. ;it tklciis :im.;i. 3:) -t.;i5; i:;:,iti,::; is p r ~ p ~ ! s 2 3  fc$r the Csmp 'b*erile diversie,n. Dependirag 

, . 
on placemerit, con>arz::i;.:r! coiiiii ;-.;;iir i:; liir.<;x i.iiitiir{>a~iie eagles7 i3iih2r zit foraging siees o r  nesting 
:Ireas, 



Construction of infiltration galleries restiits in short-term increases in turbidity R1.S. Bureau of 
Reclamation 1988). This increased rnrhiiii:\z could temporarily impact eagles by rducing prey visibiliity. 

Thz Fish and Wiid:ife Cui.\rdinaricg Rqur.! (U.S. Fish and Wiidfife Service 1988a) on water 
diversions in rhe V2rde 2nd Eas; Veiiiz r;'i.ers r:~.oillrr.ieniis no diversion of water f~on? the Verde River, 
holding that mainrer:an:e i i i ' i i u ~ ~  i s  I:e.:ess;ir> ri: pro:ect baid q i e  f~ rag ing  habitat. Whesher or not bald . . 
eagIes would be at'fztcd ci.z;:ends .;r? n i x  i~:~i?l::":or t i : ~  diversions c!n sucker, caxp, and catfish populazions 
in the nesting area: ani! ;he ~ L S C L  if :lhi:ii n i d i i i : 2  , . I )  hajliriir fb\- r h ~ s r :  spzcies. *These fisheries considerations are 
beyond our scope of v,crk. Jj'e ;an sy=:;l;ate :l:;rt :-&l;t.ed flows resulting from diversions might raise 
illstream tcmperararres, t;l;roririg c;ir.;: ;iiit.i .:li[fi\i.; :~v?..r si~:kers (see Settion EJ), hilt whether ;I rzdilcti~n 
i~ suckers ;v,ujd dff531 th; czgj3, i , ~  urikr!c,ir'n. 

B4,4,7 3Ianagemerlt Recorraf~-seild%eiat~$s 
i%it%soiiph htamnn disr:irban:e is ai:i;,::z1::;?n ar :I12 Ladder; nest, rhe porzntial for adverse affects is 
s~bstsnriaj.  Tjle d;ei;lr\g ;]jtt'; ar\: ;.:I;;:!: . c : J ~ s #  :gr:-;kji. 2nd tijlr.i; is easy access $0 &e ar.e.as directly a b ~ ~ c  
and below rhem, Thzs, atiuir.? s:: ::;e ;:=A: ~ir;' rla~i.2; i?ush$i! ar;J their eggs i?r ~ Q K D ~  expos&. We 
132rcf~re r.it<omnltriif ti-1.2 ;li!sur: 5: ~ni-~::.;-,il ;.i;;rirlg r:.cric:ds %'f.,cn eggs or. y c ~ n g  ;ai-? present, cr 
co~.:~ship is u:ide~\~:i.k:>. 



- , . ' , .~ Pg>pje have rel>~rterd bea;h?j ri\75~,;27i : : , a . . - ? l c .  -,bb, * thz  ccse ,:::fir eac5 y e s .  Since all watercraft rllrrsk portage 
at.e>1:31d ""The FirIis*' a: K:r: 165.0. iigzs rt;;.,;. staring "3~) Scopg~i~~g \~:ltil P s t  Chasm Creek, Raid Eagle 
?desliaag Area" wc?uld be easilk seerr .?.,n.,irher sipr: s t a~ i i~g  "OK To Stop Aftfter ?%is $"~,int" could 
g>XaG& do%vnsa.eana oKGhasil.1 1: ti:!: i.---i,>-, ,a& ss .!-Ili7e L~ ~ C S ~ S  1 a~ld 9 in %fae ~ & T c ,  %NO S B O P P ~ P B ~ ~  
signs shoujd be exteclded pasr the ci;i15uenc.-. ~ r '  Bu3 Run Creek, 

Mesi2an. cfnicke~ 5mps urre irnpli;a%il in gic. d?a%s cf both eaglets ;:a. f 987, and we again found a high 
densiry of Liesc bugs In t l i e  nest in 1983. ir, our opinion, dusting the nest with pyrethfarinr; during nesx 
climbs for banding ~oidad bta warranhe3 ;f ' 1 1  yriabl=.ms with chicken bugs persist; and, (2) &irPt;?cr 
research afikma bbht urixg gj;".lhr,gis a>  b;cr %1221;1;4 and indirectly harmless to the eagles. 



T26 E a t  herd.,‘ :I)rzedi~:g 2 ~ 2 3 ,  jd;bXc.; *i$ili ,n; ::drtli ot $'h,i.esaix ~ r n  the Vrrde Riser near r8-n~ confluernce 
0% the East Ycrde :r c H - ~ ~ L ~ F c  id4 4-1 :, 6 d> ~ i ~ t 7 i ~ ~ a  5 )  1115 age:l;itl< for sBtiJy mainly hecanse. like the 
Ladders brezding arm, it &as T?FTdi21:;3;i\ ck 'il hii?1~31, on an unregdialed river md ciluld he citmpard 
uith the e~cahgies of b d d  ;:igie.\ usal,,j regclas;d nabiraf The nesritix-> is near a major tributary, the E a t  
Veriae Ritrr, psoviifisag 35 ii~port~2iljtg tc exp"611r2 Zhf sig:lifican;t of t h x 5  type of ecologicd fedbre to 
nesting haid ~agles ,  ?he Edst \-era:. River is ehrificri?ll;l iupplementd r;iuilfi glows from the Phclps D d g e  
C u ~ o r a t i o n ,  but becmse L$e i~npasrs i c ; ' ~ i  1 x 1 ~  the hdaduaters, xhe floss of the East Verde xre typicrtl 
oT a n~amral free-EL.% ins :r-eek Ai\ili $3 ,cnh2 Jcx n ere the pck\sibie effcc:~ of ~ & u c &  fl~)t;*'s from water 
diversi~ns pruposed fct'cir rhe rrpyer Ysrde 'Kn 2r. as might have also aifezted the Ladders bald eagtes (see 
Seztiitil B4.3 for dr?scrrg:ior~j, A:: ~~!~j;::t .r , ;zl rrcason to sDiiiy the East Verdt pair came ttt light shortly 
after the study was i i n d l r ~ a j  wfi::; B;uS>s~c.rns h a s  instruited to address she impa i .~  of water diversioras 
planned for rhe E m  i'zrdt. i t lvzr,  3n a:.i=:, ~ ~ n o k 2  ix2orla1lce ~ C J  :he eagles was unknown, The t l m e ~ h l e  
a , f  de~isjons regardnrtg r l ; ~  East Yerue i::'~r-3r>:d:js IS, 25 such &at our fir:dings regarding possible effects on 
bald eagles %ere ne?ded t, f2a:l 19b- 

East k'erde is ~ i t h i n  die Vpper Sonoran Litt: Zone iC. H.  Merrian~ 1890, 1888; in Lowe 19@), md 
surrounding habiitar is o t  the Great &.sin C ~ n i f c r  Woodland, Interior Chaparral. and Semidesert Gra\siand 
Biomes (Brown and I.owe 1980, Erotin 1982;. 3-15 riparian kabirat is a mixaare of the Sonoran Riparirur 
Deciduous Forest ar~d Woodiands B~ci:?:s. the Sonoran Riparian Scmbland Biome, and the Sonoru 
Interior Strands Binme (see Section DZ,. 

The East Vrrde breed~~lg  area is babfid;:! 3 )  seep  slopes and large cfifb'f. The river hotrum is somewhat 
open around Chiid>, but the canjc;] :i~scs ir, d~iwnstrzam. Fossil Creek md the E a t  Verde River, ~ l h i c h  
drains the >dogci!Ion RKE, enter the ma,iisrem ~i ithin a few kilometers of the nest area, a reach which is 
characterbed by steep rugged terrain, aithcugi? the land becomes more open dvwnstrellm near 
Hc-ruston Crezk, Isolated cu t ran~oods ,  hjcamures, and willows ara ~ i n i y  scattered along rfie river from 
Fossil Creek to ~bt t  nest area. just :y\t:eam of which here is a rnzsquite bosque on the east hank, A line 
of large cononi%sioods once grev, ecwnsrr-.em of Hacsrcsn Greek: however, the trees burn& in a wildfire 
in 1986. 

The E a r  Verilt. b i zd rng  a r a ,  disui.c2red in i97Ci. ceirrenllq ;anlains one cliff nest on the free-flowing 
Verde Kiier hetwzzn the mouli-13 i:! F ~ b i i  CSC& miB GIG E a r  Verde River. Over the y e a s ,  the pair ha% 
Qeri!e at Bczr sevci; ~ies15, ~PLI: ~$1:  ;iiffs d;.J ~ h r t ;  in ere2s. Aduifs flzrbged 10 young &trm 1973-lej7"kand 
16 during 1980- 1989, f i~s  a eoea !IT' 25 r:nox.D tleLlglings The East Verde nesting territory remain& 
unj4:crrpid at h~ota II nati:f bile> 1,': L 31ii3 t 3 \ i L l ~  122 abandonment sif two eggb ira 1978 One young ha~c.rch%l 
in 1983, 5ut n%i& 2s 2 ~~estldng Tk: r::~: 1 2 ~ 1  a: izas~, one egg in 1990, however it is nor known if young 
h a t c h d -  OveralI, sepscrdi::I~~e pr.rl;.~rrna~~:z ha& bees, among h e  3ighes:: of Arizona h d d  eagle breding 
a rea  fSze SecIBnn 134 12 for diet:l:I~. DF, ;13n1;a: F)FU:LU;IIV~I> and rn~gr~ality zit E;a":e~de), 





East VerJe nest containing two 7-8-u: ek-old caplets on the fie-flowing Veide %\ 

Chxi?crerizarioaa 01 90% in $h: Verde Kiter ui thin  the E ~ s t  Verde cagfe territory K r n  123 230) 1s 

hampered by the lavk of A stream gag2 in the: area. Oraly $I;iin USGS gaging statiorss are 3n:3a4 rsn the 
free-fiwnng Verdz I41i.i.~ upctrram i3f Horrcshoi. Hlevnroir: alnne in K r r ~  88 feT'angte Creek8 tmd or12 

Km 180 {C~rnp  Verde). The nesz is lo;arsd about h a l f ~ a ?  hetbveeia thesr? t ~ a ?  stahion.i. We C ~ C S ~  t i t  

characterize ~IL~WS ~n the Vrrdi?. Rii e: with~n Q11 East VcrJt: eag,U1e territory ming d,tea t r i m  the 'Tan@> 
Creek gaging staii311 bezwsa thc r n a i i m ~  of tributaries (~ncfuding U e ~ r  Clear Creek, E'osail Creek and 
!h.s East t'erde Rixcrj m a  ~ I i ~ e r s i o n  iCliil3s powcrh<\use) crater the mainstem hetvaeen thc Cdmp B'rrde 
gaging starion Km 1883 md rhe dounstream 'rsiaundarl of thr: East Verdi: eagle teraieorg. (Xrn 12-31. 
Thcre:'c?re, rlo.ir pdtter"~': 21 eilc Tangle Creek gagi~ig .ildlihia are mrlrt' represcntntive 01 Bhtjse fournld sn 
the r.i\er .iii&in th? eagle t~r~.ifaOr'j' ssrr 52~110;: 34 2 for blows dP, Cdmp yerorf;, 



Mean nli,nthlt E0.a c i n %  rhe Yrrde River a; Tanglr. Cretk f ~ o m  So*emFer 1986 tcl %fay 1989 a e  graph& 
in Figure R4.4-2 In geracral, highest anrtntbly mean fli-a~\ O Z ~ S I T T ~  in late winter iFeh ruq  m d  March? 
md e d y  spring (.Qprill, dthough high mlnrathiy tluwc Asc? occurred iila Nuvember. 1987 and 4ugusx 1988 
Ira 1987. dnii!  mertn t3 i tv ;s ranged from 10': c ts  on 25 BuB:, to 9,620 2% ci~n 2 N t j ~ e ~ ~ h e r .  Mean rnisnth84 
floss saa 1987 was highest In hlbiagzh (F ig re  I31.4-2 1. Ira 1988. &it. range ot $ail: Bow w% f ~ o m  133 cfs 
on 17 June t~ 99,4&;B cfs on 3 F e b m q ,  ui& t.hc highest man naipn&iy 8,)as ~abservd in Febmar3 a d  
April. The highesh medn daily Wow eshser~af durH~~g the firsr 6 nnnntJlr; rtf 2989 was 1,308 cf's on 
6 Febrmary 

b e r a l l *  t10sr;h %ere higher in winter and early spring 1988 c i~mpard  to the sfin~e time period in 1987 
and 1989, fm February 198%. mean mn:,n&by flisw wis 1,489 cfa, ct?mpar& to 783 cfs and 428 cfs in 
1987 and 1989. respectively. 

Characrerlzarion of flows in the East Verde River uirhira the E a t  Verde mgle territory (Km 0.0-20.01 
is simplif sd by the presence of a gaging strxtivn near the mouth fb 3.1). As in the Verde River, 
hlghc$r mon&fy mean flows in the EaA Verde Rivzr generdly occurrd in late winter Fe 'nnaay mJ 
March) and early spring iAprii), al&ough high munbly flows also nccurrd in Nove~nber 1987 and 
August 1988 F i g r e  B4.4-3). Daiiy mean flows in 1987 rang& f r ~ m  8 cfs on 29 Aupst  to 767 cfs on 
I Ncjvember. Mean monbitiy flows were ctverdil highest in the E&$t t'erde River in March, averaging 
f 75 cfs. fn 1988, daily mem flows rang4  from 8 cfs c,n b f ulg to 1 ,840 cfs on 3 Fehmary. Mean 

Fnfire 34.4-2, 3Bcm mcretkdy flows md rmge of daa!? flow PFB the Verde W1ve.8 at TmpHr Creek from Novek?l&r 
1986--Map 1939. Firsus mwsurd  at CSGS Glignng Slrragcpn I ~ x ~ t d  at H P V ~ P .  ~ ~ S O E I I ~ C ~ Z T  90. 



?Joy-BE; Jan-87 Mar-87 May-87 Juf-Ei Sep-87 Edov-B7 Jan-88 Var-88 Li'af-98 Jul-33 Sep-88 Nav-83 Jan-89 Vsr-89 May-BS 

- Month 
s - Range oq~arry Faas C d *  ng F*~G?:P Evaaan Mcntnly Flow 

Figure B4.4-3. M a n  raclaatfily Bows ztnd rmge of daily flaw ia the East Verde River near its mouth fmrn 
,P.;ovemhr 1986-May 1989, Flaws tneaurrd at USGS Gaging Statinn located at river &Inmeter 3. I .  

rntrnthfy flows were highest in f 088 during Febmafy md April averaging 134 and 116 cfs, respectively, 
In 1889 (through June unfy), the highest monrfily flows occurred in Febmary (63 cfs). Among the three 
years, flows in the East Verde were highmt in 1988- 

Flows in rhe East Verdz River are 1zrgefy a resuit of impofis. Tfie importing of various mounts fmm 
East G i e a  Creek to the East Verde River hy Pheips Dodge Co~trrati tm "Degrtn in October 1965, a 
repayment for SRP water divefld to a PheIps Dodge Copper mining operatioar. in tfre upper Gila River 
drain:ige. A11 38 cfc irnpt~ged to the head of the East Verde River are said to he available at the m t r u ~ ;  
r e p o ~ d  evapa3trmspiratiLln losses in s u m e r  were less than 3 i f&. According to Gason (1986) the 
impons may evenmall) be terminat&, depending ctrn " ". . . ciscurnsrmcer in the copper mining indus t~ j  .. ." 
and if so* ".,. ~ ~ C I M  characferistic~ wilt be dramatically clnangd." Prsurnablj ,  6sh abundance w d  
species mmposition would &SO chx~ge,  should the impcia5 termixaa~e. 

Planned Waer  B t i e m i ~ w  

Wan 6 tv;ater pra~jeces, rnavolving water diversicmns 06a &e Yerde md East Verde rivers, would potentidiy 
afteci the Eaa Verde byeding area 1T.S Fish m d  Wildlife Sel-g'iie 1989a~. Five di.tsrsicins vcould 
supply water au eight destinations, resuliang in a r&=i-iixcrion of up co 43 cfs (June$ in h e  rrtaislsfem bzluw 
&e mou& of the Eas,c.r k'erde River fyz'a;?le B4.4-9 i T h i s  Bow rducriora siiuld be ~ n c r e a d  to "9 cfs %ere 
existing wafer i m $ ? e r ~ k  to &e E;t;il Yerde River t e r~ni~ la td  The dlves~ia~ni OB b e  upper Verdz River xi? 





6a:r~bed in Secrion B3,3, Ladders Bred lng  Are& %c;~>rding to Carson d19S6j, di\ersiom a m  tile Easf 
"kerde River wuulel remove hbirat 4-2 2% $01- &ree alle:t?rces which wrsuld %:count for rdacticxw i3f ahctue 
7 percent of mdim Sfxzh flow tr) abe>ut 30 persent elf n-~cdirn D~cernber Row 

The Citj of B ) ~ ~ s ~ ? E I  arrd the %onto Apa~1- i~  Resenation uolald use an infiikratlc~n gidlerj at the in~rrsezliiti~ 
of Eustiln t\ifesrt Road, The E&fP Water Cn211pmj df-ilozaei~irn h a  heen t r a ~ ~ f e r r d  tpi the Pine "~trawherrg. 
%mprovement Associalios,, %hi& ciuld use a di~e?rsio$~ dam currently in place on Psae Cr@ek, 3.3, kn: 
above Pine (C*,S. Fish a& M'iHdlik S6rvI;c 1989a) 

A B E W P  pttrsomel begm obsening &et E&t Verdtt eagles an 6 February 1987. BioSystems capturd 
the adult male eagIe iAMef2) orn 2% M u c h  and attach& a Teionics 18-rnonh back~ac'r: rransmirter, We 
began telemetry tracking on 30 M a c h  and cc?ntinud on a schdute t ~ f  "1 O-ifays on and four days nfim 
until June. n r e e  to six biniczgists tracked the eagles from dawn to dusk, euordinating eEorts with m 
observer seation& at the nest to record prey deliveries. Obsenws atremptd to itnticipale the mgle's 
movement pztterns and cake positions al strategic poixrh, We tried tc rnaximlze rhe amount of visual 
nbsen~ati6.r~ to obtain firraging data. 

Between 3 Mruck and 3 June 1987, v;e o b s e n d  100 prey deliveries from a blind on a promontory 
overlooking the nest about 200 rn away. Topographicd featurs usudly d l o w d  us to enter a d  exit the 
blind without coming into (he eagle's field of vision. We used a Questas telmcope to obtain a deb;]& 
view of the nest md its conten&. We also collect& data on 90 obserjed for;lge agempts by eagles &om 
6 February to 3 June; AM02 made 59 of these forages, the female made 29, md two involved an 
unidentifid suhaduf t eagle. 

1511.4.1 Home Range 
Telemetq during tfie 1987 ~6tcTing seatson revealed a home rmge spanning Kms 123 to 140 on the Verde 
River. 0-20 on the East Verde R i ~ e s ,  md Tints 0-4 an Fossil Creek, a totid of 41 river kilometers 
{Figure B4.441, Besids the nest area (weight& in %he visitation graph according its roie as is fezaging 
sire), the most ii.eque~tly visited mainstem h s  over the s m o n  were h s  135 and 136 n m  the muu& 
of Fossil Creek and Kms 128 near Hollston Creek, 

AMO2"s f h a t  obsewable use clf the "Y'erde River upsaem from the nest extend4 $0 the Childs 
powerline& at 5 5 ~  140.0, He soar& over high Imdnarks such ac Xke's Backbone, Black Ridge, and the 
Hrudsirahble drairmage mar Dadman's Mesa on some Bights, catching updraks. The downstream extent- 
of AM02's rmge on the Verde River reach& rnrl open valley at Km 123.1- 824.5. Ow 2 May, the mate 
soared downstrem azearly to hfulahue BeraJ ;Xm 113) then seksrnd tto t%e nnesr arm; this a p p m d  to 
&st a parroiling ur exploratory flight. 

Aha02 chzngd his hame rmge distrikririon over the course uf &e nsaing season, %e\e changm wesc 
reflect& bbo& iain terms of the numher of days AM02 visit& diEerent partions of his range Q-zble @;4,4-21 
md the number of perching mdior fitraging visiratic2m gTable B3.4-3 md Figure BS.3-53. In w i y  April, 
AM02 f l e n  up the E a t  Verde River and occ&%it;lwdgq rmgd Bmd foragd) as f a  as 20 river Km 
Hspstrem 5ona the mau&. He aiso visited Fossit Creek 2 number of times early iff8 April, Howeyer, by 
early ftlZaq'. he had vifiually ahandun& the E a t  "tierddoraging ;ire% iin favor of &r maimtern Verde 
River HHS use af river sections dowsrxtre;3m g29&~ west O+h- t~  133.3-ii33.91 ~ n c r a i d  during the mid- 
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fxlint uf the chick cycle, but by mid-May Iris main focus was c m  &e u e a  u p s t r m  of the nest, apecidty 
around the ~ U U &  of Fossil Creek (see Figure B4.441, 

To visit the East Verde River in earl5 Apri!. AM02 consistently s o a d  high (we estirnatd f5W-2060 & 
AGL) above the nest area, then glidc:I to Linestone HiIfs or Cedar Basin Ridge, AM02 used these two 
high eat-west ridges tra travel up the East Verd:: river or1 currents of rising air. We w u l d  cuntlnue a q t ,  
crossing over to Polles Mesa or foiln~irig timestofie Hiils t r ~  Km. fO of the E a t  Verde River, from which 
he woutd move upstream, pafiisularly i1-1 early April. Later in April, ,4MQ2 &so utiXized the lower 
section rtf the East Vesde River. Xher the first week in May, AM02 did nett often visit the East Yerde 
River. 

The fc~Ilowing y e a  ((19938), ,z%though M.; did not again smdy foraging ecitlogy of the: pair, we obtain& 
additioaal data on the ucr of gkac E m  t'erdz Raves by &e adaria male in Fetaruay, %$arch, md April, 
During a 2 4 % ~  mctnitoring session nc 20 Februarj. AM02 perched dong the East Verde River at about 
Km 14, at l a  hi& xtine wi; alsr,m c>Sszr\ &d ari irrarnatur: bald eagle and m unnidenrifid adult hdd  eagle 
perche4 alomzg t&e East Verde river. M 2 returned during 4-60 March and again obser.i.& ?rfAM02 and sther 

v - eagies using the tributary. f: ypizall). L4~102 g g ~ x i l d  visit the East hrerde River twice per day, once in late 
mornrap or ear-hlphergaoon and agitln?, B : ~  ;ate afternoon. 



Key tn Location Z o r ~ s  

701 Domsrrzam of Bend Cliffs, Verde River. 
702 tfoustsn Creek to 3end Giii"fs, Verde River. 
703 East Verde River to Houston Creek, Verde River, 
704 Nest area ts East Verde, Verde River. 
705 Nest area, Verde River. 
706 Fossil Creek to nest area, Verde River. 
707 Upstream of Fossil Creek, Verde River. 
710, 71 1, 722 Eas: Verdr River, 
720 Fossil Creek. 

During the March observations, AM02 perciied along the lower section of the East Verde River between 
Km O and Mm fO; he visited the upper se:tion of the river @.ms 21-20] onty rlnce to scsar. We also 
ohssewd ift feas one nlar-adult, anorher ur~krivwri aduti, ;tad an immature bAd eagle. We found the 
yituny eagle several times between Kn: 1': and Km 1 9 2 ,  and we saw tfie near-adutt six times betwem 
Km 13-Km 20. On 5 March, we saw tab102 soaring with an immamse eagle at 1450 fir, and an adult 
fcmale blbfd eagle (nrtt his mate, f4F6PI: s; 1525 hours Hear the mou& of &fie East Verde River. 

Other obsematia~ns of eagies dorag the Eabr V s d e  River %ere reiarecd to us by Cfrarlc\ Swabodtd, c x e d e l -  
at rhe LF Ranch :hb 201. In Januars and rarij  FsSmar), he obsened AM02 (or at t ea t  ao adult bald 
eagle with a rddiu aatcmaj flying nera: Ll K ~ n c h :  the. aagle thhalil hcaded downriver. In w % y  3$aitka, 
Swaboda again o b ~ e ~ \ ' d  an adlilt hdnd eagle nzar 1,F Ranall, 
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Airplane tracking in search oi all teiemerered eagles also revealed use of h e  E a t  Verde River (see 
Sections A4 and C5). We found AM02 flying around Krn 16 on 13 Febmasy, flying downstrem of h 
LO on 4 March, perzhd in the ssml area an 2 April, and perched again up the East Verde River on 
7 July. JZ02, the 1987 juvenile fron; Orme nest, perch& on the East tierde River on 3 April md 4 
May, and KM01, the Salome near-adulr male, was found on 19 .April and 7 May, botfi tines perched on 
the lower part of the East Verde Rlter, se~zral  miles upstreml of the contluence with the Verde 
mainstern. On 7 &fay, we also fbuad the 1987 Fort McDowefl juvenile, JM03, perch& n u  Doll Baby 
Rrurcfi, upstream of Km 20. Last!:, , b r  fiiunJ NFCfl, the Salome nsa-adult female n%r the LF Rmch 
on &e E m  Yerde River ar Km 20 on 2 Aprii, In summary, of tiae five t ~ i e m e t e r d  bald eagles not 
awazhed to territories during the 1988 5reeding szason, four visited the Eat; Verde River on ;it i e a t  o n ~  
occmsion. This suggests -&st this iiarer ~or i r sz  as intpnfiant bald eagle fia"ntar in spring. 

M,4,2 Foragirlg Stubiw 
Our knowfdgr: of prey and habits1 ~2il;ction i r ? ~  Lb2 East Veade bald eagles facilitat& hx umr direcx 
c~bsentarir~ns of prey deliveries arxi 'ny kelez~eu? and visual trackilag ofthe adults. In mmy c a s  we viere 
able to observe forages direct!), beit sihsn ue were unable to do SO, we dete~mia& k r a g e  locations 
&rough radio communization (and tame records) betbeen the nest &server a ~ d  the trackers who record& 
the location of h e  eagle in the mlhiuxb nmmf;;iiat?l> preceding the delivery, Sometimes these lozatiosas 
were precise, and at cxher rimas, an szgic."b oczlrrrewce wid1i8.a a z o ~ e  was the best data inat cctuld be 
ohrain& (see Section R2).  

M,3.2,1 B e y  Selc~fion, Th= artinmb.6 ti;:& ?>timared biomass of edck pre: species brought into the E a t  
gv'erde nest hy hke adult male bald eagiii ;:"IMLB2: in 1987 is present& in TafPge B4,44, Carp wac the 
most ir~pofiant prey speeles, &3\1$6? iii  ~ i i i ~ ~ ~ b e a . ~  ta = 2 5 )  and biomias delivered (48% ), Large gzaq were 







sometirmcs d e i i ~ e s d  to the nest in Fle:e?, s t ,  nn vnsvmg tile table, the reader should u~tderstmd &at r;je 
difie~entlald ;j.et\vesn the sstimci?cJ n ::gh: ;I kit. ?re) item \vhen it am-1k.4 in the net;$ @ii~mass 
deliv.;red) and ithe esrimatd weight i f  e5iz cn:irc Esh before le waa &er& by the adult prior 60 R~ght back 
to the nest (tor& biomass), Orile; Empcrtzirat his prey siere fla&ead catfish anif suckers, comprising 
18 percent and If) percent, respecli % zl: i;l5x biamasi cle1rvere.d by h X . l O 2  Sctane nfthe flathca~f oarfkh 
were prkibabiy obtain& as 23rrj011 13P h ? l i , ~ , i  by ax~glers (minus t;i.Ie i3ien). Smdimou& and iar,aemout;a 
bass ito& conrributd aappruximatel:, 3 per,rrri to the biomass of the mde's nest deliveris. AM02 
delivered one kpomd's sp.. priibabii a grem s,infish; we found &is specieb ciimtraz in dl s t r e m s  in the 
territory Togetfier, fish specie:, ertraieci 97 percent of rhe bioaraas delivered. Kon-tish prey nnc%uded 
srl~afl r~umbers of soft-shell4 turtles, u:ii?J rai, am! ponions of a Herefrjrcf caii. 

Prey taken and prej deliver& to 1332 x,ii  b) Eas: L'erdt: femak (LFOI) in 1987 8ppeaf.s 1s8 

Table B4.4-5, Of &e 103 total pre) jr=:rs th;?; ~ r :  cibscwed brought to &t? nest, the nlde bdd  eagle was 
responsible for 70 i t e m  ifil?t%) anii ti12 !e~iia!e for 33 items 132%). Ahf02 deliver& 47.5 kg of estimated 
biomas: LFOl brought in less than one-hdif thar of the male (20.1 kg). Both the rnafe and fernde 
brought back about o n e - ~ i r d  carp, 23 23J I2  ijt t h e i ~  respective deiiverics i 3 t  prey items. Perceniages 
of carp biom;ass delivered were aiso si:nnie~ for the pair, 43 percent and 50 percent for the maif: rtnd 
female eagles, respectively, The male eag:e deli\ered more sxkers  and cafish: LFOl capmrd more 
nun-fish prey. Fish composd 81 yexcenr ~ f r h r :  female's total biomass contribution. She also brought 
in turtles, a wood rat, and calf ca r r i~n  along 1vi:i-r a Gamhe19s quail md a rock squirrel. LF01 c a p a r d  
the rock squirrel as it aEempted to swim across .the Verde River below the nest, Prey items identified 
from remains collect& in &e East Verde nest area are discuss4 in Section B5.1.6, 

Table B4,46  shows the timing of prey utilization during the 1987 nesting season by rhe East Verde 
adulrs. Although intensive observaeicris a: the nest did not begin until 3 1 March, incidental observations 
by A B E W P  personnel from 3-12 March and 17-26 March indicated that calf carrion md sucker species 
were importmt then. During this period, the mainstem was high and muddy and we obsen7ed spawning 
suckers in tributary streams {i.e., Houston Creek, Fossil Creek, East Verde River) during M s c h  md 
April. At least two Hereford calves wzrz stillborn wi&in one mile of the nest in tfie ealy spring (R& 
Creek Rmch staff, pers. comm.). Eagles rook a significmt mount  of carrion prey, brrt much of it was 
acquired from tfre same dead cow arid calf during March, a single food item which account& for a large 
percentage of the m dian biomass in the diet. Remember that we recorded increaed use of m 
during periods of high, turbid rnaiilstzln flows at the Ladders territory {see Section B4.3)- 

Ano&er peak in sucker use occurred during late April and early May. Carp use w~ fairly consistent 
throughout Ihe br-e~icfing season, aithiaiigt niimhers peaked in mid-April and again in mid- to late May. 
Catfish use wzs relattrivelj consistent ihror~ghout. As at the Ladders site (Section B4,3), c q  zfnd cafish 
use generdly increasttij when suzke~ preLiat.iisa de i i i a~d .  SmaaXmourh and largemouth b a s  began ro 
appear in the nest around earl> ?..la) li.hi:%: :oin:ideJ uith bass spauning a:tivity observd on the brescle 
R e  Bass ma: have become av'iilabii. tihill; protecting their nests in shallow water, The single 
srsaalfani~u& bass taken earlier was 2arrliin At ieasn oiae zhannei catfish was Asrj =ken cxrion; we 
0bsen.d Soninran mud tufllcs feeding on :he arcass  before the eagles fclund it, 

M,4.2.2 Geogrttphg of Faraging, In prli3icus sttidies. bald eagles at the E a t  Verde b r sd ing  area were 
observed forkging on the 'irerife Miter In the ~ i c i ~ l i z j  of Ilests 1, 6, ansf 7 isht~wn in Part F-Nest Map 
Atlas)(Haywood and Oklnaaf t980, H2y1&odd and Ohma3 3981, Hayxond and O h m m  1983, Gmesloq 
1984, Gmhb 1984, F r s e r  and Tii;kend:;rf 2985, Grubb 19886, Berger mind Vsn Gonten 1986'8. 
A l h ~ a g h  ABFKiY13 ~nestwatcheri; repi):.:e3 $32 eag'ies Jeiivering prey to the nest from the direction s f  fhe 
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In the present srud:, A3ifs2 chmgei  hi^ prlxiArb fcjrdzging lucaeionr during the course of &e nmting 
seasen ~Tahie 84.4-71. As he aas so::~c%liae unpred;:rablc in his use of ffjraging sites, It often t ~ o k  Bong 
periods to reach the areas where AMOl ha2 disarrpexed in &e nxgged te r ra i~ .  The female appxent%> 
also blsirecb xbe same remote areas, biar i t  $%,IS OUT i n l ~ r e ~ ~ i i j n  that her miivemenL5 were generaill; more 
f'6,cuwd arorind the ne5t visinit:, . lye a5su:n:: t i in1 shifts in habitat use w2re relatd to chm-nges in flow, 
tarhidit\, and prey behavior and)c,r Jist;ibil:irn For iugistica8 reasans we cvrlld not obtain the same 
resofutivn in f<~raging data on ffnr: ha>, Cid: Rl i .c~ a3 a>n h e  'L'e.de. 

Table H4.4-7. Number and perxnr ur farages M lhia.: zones by AM02, 1987. 

hnrjj 1-9 I:...:: , - &,?il ^;S-May 7 Sfav 12-21 Ma.; 26-June 4 Toai 

h a e i o n  KO. R No. 4 Ha % Sa. 2;. NCI, C h'o. % 

Nevt area '1 T T  3 * - -  I 4.2 1 -3 7.4 13 0.Q i 7.1 0.1 
133.3-133.91 

Upriver of nest 0 0.0 8 33 3 6 22.2 I5 57.7 24 RS,? 53 46.5 
f34.o-f45.3; 

o 0.0 i 4,: i 3 "7 n 0.8 o o.4~ - 1.8 Fossil Creek 
.1 

General capmre locations for prey species delivered to the East Verde nest are shown in Table B4-4-8, 
ht appears that eagles found carp arld rI2rhe;tJ carfiih throughorit their home range, while sucker species 
originat4 maidy ktrm the East Verdc River (10 of 13 deliveries of the male and femdile), The sucker 
captures may have been associdtzd k i th  s2auning a;tivity in the East b'erde, In Februxy and early 
>fasfi, before our intensive obseri ation5 ?legsn. the mainsten1 Verdp: River cnntaind high and tarbid 
fltiws, while the E a t  t'erde contalnwd ii:wer :k;us and relatively clear water. In April, c q  originat4 
from the mainstem t'erde River i~ .= 5 1, ihe Ease Verde River $7: =. 4)- and from Fossil Creek ( E  =. 2 ) -  
By fate April and May, AM02 took i%l:i o1-1l4i from &C mainstem Yerdr River In = 10); iive c c q  taken 
In late May;early April were also l r l i x ,  15e: "lainstem. 8ver one-half of ail carp capturd i%j the male d 13 
of 25 I were &om the Verde River upst: en13 08' :he nest site, Most carfish origins& from the tTerJe 
River; we &sbserv& only two bass taken !r, ",he East i7erde River, OverdI, trends in fsjraging gwg~aphy 
irncludeci use of trifiumies In earl) sprlng fdllo.ii.eJ b j  increased use of the mairmsrern Verde River, xi& 
greater emphasis on the upsrrcam sedialn $S h e  c - s ~ a s ~ ~  prugressd 







A3102" s~siits to the East Verde R:l er dp;$r:rel ~:ire:te$ m\i;ard h p a c i k  are%, aidtough we %ere ~sua21y 
unable detesmine his ex321 lincat:~>r":x: 211 tilac" East 'L'c.de, rht? east end of the. eaglzs' observed 
home range (16 airidz~e hm from 152 I ~ C ~ P  . . ~ 1 1 ~ i : : ~ i t  an ah.;indsnce of C O M O E W B ~ ~ ~ S  and sgcmores along 
shdilow xear: the 8;errain is, n e ~ c b  r;:::~ age;! t i~sn duanstream (Xm 5-15) %here steep canyurn wa41f; 
prdramlnate, We c~brened two pirhci2b Ixpm :an itsprei i~n k ~ s  15-17, a srreech of river dsc, shaiflou 
bur with cteeg cliffs on rlne side. Ah102 frequcntcd Km 12-13, cfnLaa<%eriz& hy steep cBiEavdls, bends, 
and Fast shallow riffles interspersed k%jtil dee? pools. This iipih-ipeard tto be a fdvorite area dong with 
Km 10, a long strerzh o f  sfiatlo\n, Far st zrcr ar a rivzr hznd surrounded by steep slopes. Tfie iacrea?& 
occurrence of foraging eagles downitreaar: iif Km 10 oHa !he East Veraie Rives in late April may have been 
relatd to changes in fish distribu:icpn, 

Eag;_gles foraged along 1': Km of the a:lii,nsrzn: 'i7e:siz Rive;, from h 123, I f  Km dowmtrem from the 
nest, to h 140, 6 Km upstrea1n is: r;lr nest T::e zzgles ut i i lzd the mainstem &roughout .the nesting 
seaon,  md a sigalificant proporzien ,it I.;itigC:, were %:&in 3 ri%er I(m s f  the nest. For exmple,  
37 percent, S percent, and 84 perccc: t ; r  ail mainstem forages for uhich w? have suf7oient location& 
data occiarrijd wirhin t .O, 2.6 and 5 5 n.1 zr* Km c?f the nest, respeztit e1y, Excluding foragm away from 
riverirae habitas, rhese vdues are  2 I ,  5"- iind 80 percent. AcQd straight fine distances between &e nest 
md ii~raging sites were considerabil sh,)rtsr. Zones of the Verde River tirilizecf lay faraging eagles are 
discuss& below, 

136.3 - 241 .?I), 2%e eagles foragrtd on ten occaions at six different - 
locations on the mainstem above its cunfliianze with Fossif Creek. AM02 start& using this area during 

last week in May; he also occas:ur,ai3> ubed hunting perches 4 Km up Fossif Creek. 

A?tf02 appaentiy hunt& 
this important rua with greater refilarit? than the tenale, al&ough bath birds took bass, catfish md carp 
&ere. The female also piratd prey from a great blue heron and took cxrion. She actively hunt& 
Km 136.0-136.2 from sever& ciiff perches on &e east side of the river. A&er radio-tagging, we 
documented 26 foraging artempts bq the male in this area n e z  ire rnovlh of Fossil Greek, A super-rime 
was present at 136,2. 

AM02 f iquen td  many perches in ~ Q C  area. bur appear4 to have 'iwci favorite sites: one atop a low cliff 
adjacent the channel at the rnouG3 oi Fossil Creek where the super-rime was locat&, and &e other a more 
extensive broken cliff. roughly 100 n: fsorn shore, at Km 135.6. The bird spent a large amount of time 
i6t both site&; he r ep l a ly  hunted Imn: :lie ;lift near :he dgr :  of FCISS~~ Crzek. 

The bald eagles Jso obrained fcwd in tar ~;:smrdiare viciraity of the nest, During 7-24 Mash,  tfie birds 
fed a minimum of I7 times on carri:,ri re5~1ting from the death of a cclu and calf just across the river 
&om the nest, The) fosagd aora srvrc axher ozcasiesns withirn abbtnrt 400 nr cf %EPe nest, t&ing marmais 
md live fish. 

. Bn& mgla a t i l ~ d  
the 1986 atzit area, from Houston Cr2ck ~ K r n  128.8) to "The Bend" \Krn 126.81, dtfthougf-n  fie female 
a p p w d  to use it nose eumistentlj. $k, 6 sax;l the birds foraging in this 2 h section on 17 ocz;tficsns, 
The eagles hunt& from ciiff perci1.p~ both 5 i L t a  3f the river and fsom a mesquite hctsque, T h e  river 
at t h i s  It?catlckn was characterized by %riper -slfrl-ies Kms I273  md 128.0- 128. I .  Sever& secriclars in this 
reach SUPPOR a corasiderable amiszarnt ia-i- em2rgen.i anC ripxian %egetatiian. Ae "The River Bend' a Iage 



Plate B19. VerJe hver  at the confluence of Fossil Creek. May 1987 (photo by R. FTunter-k3ng). 

snag-top cotunwood at Krn 326.9 was frequent13 us& as a hunting perch. The East Verde pair us& E;nl 

228 from the beginning of Aprii into June. 

The eagles were not obsened f~raging in the area downstream from the 1987 nest to Houston Creek. 
They occasionaliy perch& along the string of cliffs along the river at Km 132. An extensive braidad area 
of river was presz~if from Km 130.0-9 31.0 which ma! have been used h) ti-tz eagIes. We h o w  they 
successfully hunted in rhr vicinity md subseqnentiv delivered food to the ncsr. hut we made no direct 
nhsehvatition< of forages. 

We observed THO foraging events on fish ar a 
someshat Isoiatc~l f a a g e  l o ~ ~ t t i ~ i n  in "ktic duitnstrem~ end of the home range (Km 123.1 ,, Hunting 
perche~ included sz21all rock itu&cropc and a anz,?squirz biasqce interspersd wnr91 cagcln%ond.; on the west 
side cfrhc rivcr. Irm crntrast td most of the foraging aaed?, AM02 apptl.tirstd to Rc: rltiliring ~1 deep siuerinc 
pocll, the only ~?hseb~'ed ffiiragang qite niLiin ttae entlre 3.8 Km zone iZ super-riffle 8 ~ x ~ r r e d  a1 
approximatel> Knla 123 3: we did not cGe elsa eagles fordgh: e k e ,  t~6"aThey ma? ha le  dune so 

B4*4,2.3 Yt'oraging Perches, - h e  Edst Verdc eagies rawa18y detectxi, tken aatazked pse! tram pcrih?., 
Thas mode rrf a"iack a:cnunrd for ahoat 73 Fezicnt of obsero.i=ii tC~age atk~~rlpt?  wheri3 5 ~ ; :  could 
1-rt;ni68~3dhj> determin; behavior The adalitr huntzd firm per;hes tai xarioiis typh:~ ~nzluding ;:iff faces, 
l i k e  mdium-sized deziducrfm,i xrezs. mebqzire snags a119 other snags ('Table B3.4-9). 



Snag-ri2p (:,>nif'?r 
Snag 
Deciduoeis, Barge 
De~iduoub, medium 
Deciduous sapling 
Snag-tizp Deziduutis 
f uniper. 
Juniper Snag 
CXler (commenxs) 
Mesyuie (jive) 
3fesquitc Snag (dead or bare) 
Shrub, unidentitid !live) 
Cottonwood, large 
Cut Ba:& 
Ciiff Ledge 
Cliff Top 
Cliff Filce Vegetation 
Boulders 
Short: 
Sand Bar 
Cactus 
Palo Verde 
Stump or Stick 

4 
i" 

2 4 
9 
15 
1 
2 

f 

3 5 
as, 
3 

15 
6 
3 
2 
1 

23 
? ' * S  

i Ci 
9 
3 - 
3 

0 
Q 

13 

1n gencrali, the eagles nppeard rc be :oi:a.i:lr 2:i r l i i i r  ;hiai;e of persf-r tjpes. and the reI~tivr: use OC these 
fix burrtirig may sirnplq reflect ,a;2:'ai-.ili:j in habitat preferred for i~their reaxom. The  drstance 
between an eagle's gcrch and i t b  ir~ten,Je:i PI-:! varied :ctnsiJerabl.;. rieyeslding on whether i t  was hunxing 
give or iibritining carrion Tht: : IZ~"XI~ULLIII  Ji;nanx ft1r 3 ~ j  $;_%rage, SncBlading those where tlie bird 
h;id pri~jr kncwieclge t3f the carri~z;: ,.,:~;,c U:ir 5800 TX, snd avr;rageJ 210 2 73 m ( 2  SEs. In iontrdst, 
%hen 27ir~is hunted jive prey, nhict; kq Jr*i=;r2d I'rnil.1 a per+%, the maximurn Ji$tan,nze ti) the g r q  was 
onl) 150 IE bind averaged -37 & X in ( 2  W, '1'113 rn?an dist,irrces to prej for srtccessfrsl Brt = 23) vsrsub 
unsei~ccsski b ~ 1  = 31 1 h u ~ t s  did nl\i il:t'T~; 2,2rrifican:l> it = O.i!03, ys > 0.926), 

AduBts ofterr perched for 2xte1lili?i-i psi ' i j~~l  211 i i r a  1x31;~ msfi'rs frc11;a the river imd watched the Katcr, 
Instead o f  attacking directly from :he~t .  ;::;l,i:ii;:::, , tit$;. typiiaiiy p ~ r i h c d  C % O S Z ~ .  ECI the river channel Rcforc 



acrlvely pursuing prey, Wr: speculare rh,: frQnm rhe high psrchas th? biril:, s ; m &  cfarge u e a  of river 
for fish mitving into verj shdllo~l 'r5 d k r ,  

M,4,2,d Zlahi6i3t at Obsefked Forages, Eag i~a  hraged in a variety of riverlnr. habitats. 93f 27 
smccesshimi and 34 urasuccesskl obs?n.~d Lirtigi:lg events, 35.9 perctnl of h e  totaI attempts Bere in rifle-s, 
29,s percent in runs, f 3. B percent i n  pi;~-~is, 8.2 percenb rn backwa~ers, 3 .G percent pocket wwar, and 
1.6 percent in cacadedes. Bistm:e frtirn strike paliaax to the searest point on shore rang& from 1-35 rn 
and averagd about 7~4:  k % '8% m (2 SEi, 

lam 27 observd succcssfu'ul f~lr8ges f ~ z  5 s I i  jrldgeli ta> have been dire when taken by the eagle, dep&fis at 
strike points rang& from 8 cm (3 measuren:ents r b3 over 2W cm (2  nleasufements,r), MMY~ dep& ;it strike 
points (of the 25 forages of less tfran 200 c;:i ua.i 38 cm: however, 29 (76%) were less than 38 cm, md 
12 [48%3F) were I s s  &an 18 crn deep. Of &e eight remaining forages, six were in water between 68 md 
155 cm deep. Of 33 obsemd unsuzcessl'ui ri~rag$s, the average depri? at strike points w a  tsoniy 27 cm 
(SD -ti- 14 cm), 

Water velocity at fc~rrtging sires on efi2 t erde Kibzr averagd just less rhm one-third m&er per se&>nd. 
Water surfiice condition at strike points ivas variable; fc~rages wsre vniforrnly dividttil mong sites with 
conditions classifid gfassp, or wik I-2-cm swirls, or 3-5-cn; peaks. Bald eagles usudi;fq fo ragd  in 
clear. sfidlow water, with Secchi disk reading "ciear to the bbotrom." Turbidity would have res t r idd  
visibility at oniy three forage locations. with water depths of 155 cm, 109 crn and 100 cm, md 
corresponding Se~ch i  rmdings of 84 cm, 90 c n  and 65 cm. Average Secchi disk readings were roughly 
75 cm in spring md 110 cm in eariy summer. 

We cfasifid aquatic vegetation at GO eagie strike points. When vegetation was present (70%) it usudIy 
consist& of  tf7ick tufts of algae growing an the rocky substrate (58%). Tnese conditiom tjpicdfy 
occurred in rim= and fast shdiow rims, To a large extent, the riverine substrze renected flow 
characteristics of the river and soils 8C the drainage. Fogy forage sites (62%) had a rocky substrate and 
nine (14% j bad a sandy bottom. The rock) substrates were usudtliy foulad in rifiles or other fast Bowing 
U ~ F .  Sandy substrates were common aiong many riverine habitats, but especiafty tit bo& ends and along 
the shallow shares of runs. 

B4.4.3 F 1 . q  Studie 
During our investigations of fish and ~x?:rler. prey in the Ea\t Verde territory we atremptd to determine: 

a - 
(1) if hdd eagles fc>.trage selectively in spe,-:h,: areas rJr fiahira& In the river; (2 )  if am us& by foraging 
a g l a  are significantly di@erent frem areas where they did not forage; md, (3) cfimga in fish 
distribution and availabifiQ in the VerJz M i ~ ~ e r  and the East Verde R i ~ e r  during the nating seaon.  To 
aecamplish &ese t a f i s ,  we Erst needed ti> ;hara;terize habitat citnifirioas md fish m m u n i t i e s  in the 
rivers to compare with foraging data tin :he e ~ g l e ~ ,  

Because tftz Ea$a 't'erde "Fle&;rHi~lg area ;ontamehi a m a j ~ r  tributrtry $&he Es:  Verde River) which the agles  
exploit& dlaristg a ponion of the chick cg ~ l e ,  we sumeyed fisfierieb of &t: t s ibu tzywih  pmizular 
interest. We did this nut only ro inrvesrigate the possibie impacts of the proposttcf water diversions from 
the t r i b u t q ,  but because there is st3 little inf~2rmation on the roie of tribiltaria iin the emfngies of 
Arizona bald eagles. 



M.4,3,L Miver Hahitat Surte3s. %S s sssebsd and rase&\ured fra;rlirdt on the Verde md Esx Verde 
rivers in June: 1987 in ,arder to* i l i a!~:zr:.~lr:s rriariie a1d absolute habieat ahundmtnde: (2)  ~cef ia i fa  
wheffier 21~. not bdd eagle foraging dre~:, :ift~r_?d ~:gnifi;m~I! from non-fi3raging areas; (3) determine if 
b&d eagles foraged iin hahieats in prop,::wm lil :heir ~.,bundancc or actlvti.; &elected ss$eci$nc: habit& types: 
and, (4) select represcntatnve fish sr;c;;-ii ing : ,ca:i.pns 

. Based 1;a b;u~ irn,iv'nedgt: of bald eagle ft2raging distribution, we nrappd the 
mainstem Verde River from b 1420 dairr,ns:ream to Krn 122.0 <,a? 10-26 June 1987. M a n  daily flow 
irn the :,river was appruasimatefy 139 cs's dura;ag tine susve:, . SimiiaIy, we iharacterizd h ~ b i ~ t  on the E a t  
Verde River from t;?r Verdc River ion.b5uen;e r,K~.irm 0.0) upstream rip kF Ranch $Xm 20,0). During 
mappiag on 14- 17 June 1987, mesa! rlou ir, the Eaqt Verde River was 17 cfs. 

During the surveys, we identified ma-!or hahitar tiyes ( EX-9) azxd m e s u r d  habizatits tu determine Rahibt 
wid&, d o n i n a t  and subdominant substrate, daminaar cover type, and dep& ftrotXes, fn ddit ion,  we 
mtirnatd percentage of braided habita;, pzr:;ntape of stirface nirbuience, and average slopes for &i: right 
and le"itmks. We also noted rhe P:cs~~:,x 2: trrhuraries and potential barriers to fish migration (&ere 
were no tisk barriers or:  he mainstem) 

Markers p lacd  every 3W rn along the m i r e  srudq area ensured that exact hahitat locations cctufd be 
identifid. Habitat lengths were measurzci using rhe 100 m markers a reference points. We me;rjur& 
bahitzt widths in the Verde River uith a fiberglab tape; however, in the East Verde River exact 
measuremen& were not taken. fnsteac. habitat widti15 were estirnard and record& as 10-foot inrervds 
using a 20-foot cord for reference. We determined dominant and subdominant substrate type, habitat 
deptfi, and dominant cover type b! walking transects. We calculatd vxious sumrnafy data for each 
reach, inclrrding: (1) average Length, v,id:h, area, and substrate; ( 2 )  dominant cover Cpe; (3) percent of 
habjtal of various depths; (4) percem s;:riace turbulence; mb, (5) percent, of braided habitat type. 

Xn tfie Verde River, we examined two reaches in detail, including: (fi "Foraging R e c h *  (inctuds 
Km 127.0-128.9, TCm 133.0-137,9, Krn 139.0-139.9), md (2) "Non-foraging Reach* (includes 
Krn fa.0-141.9, Knt 129-0-130.9, Km 124.0-125.9, Km 122,O-122,9), Inclusion in&eforagingreach 
required at Ieat three documented brage attempts, while the aon-foraging reach w a  composed of Km 
v;ib fino known forage artempts, This system e x ~ l u d d  segments that c o ~ t a i n d  one 631: two forages; 
however, this repraen td  only 9 percent of The total atleznpts, We compared foraging and non-foraging 
reaches to determine rhe prsenee of significan: habitat dii-pEerences. Arartfysis of average fen@, wid&, 
am, substrate, and depth of specific hahitar ty~;f're~, and overall abundrmce of habitas, allow& us to 
explore w h e ~ e r  physical habitat was z ru~ ia l  ec1 tSlt eagles9 selectian of forage a r w ,  

On the E a t  Verde River, w e  i3ssmind tawit stud) reaches: the Iuwes E m  Verde (FCrlt 6,0-7.98 and the 
u p p ~  E a t  Verde @h 8.0-19,9), !VG <lid t i l ib  because in early April 1987 &e male visit& the upper 
reach more f'reyuently than the louer rra:i.?. despite: the greater disemce of h e  upper reads &e>m &!e nest. 
In Hate April, the male increaa1 his usc o f  the lower reach. 

Verde River Habitat. RIP relazit'e at7~:ndari~e of habitat types in the Verde River ~ o n a  RID 142.0-123.0 
is summakz& in Table h44.4-10, Thc river i;i &IS territijry is comprisd primarily of ran frab;Di&Z (56,8% 
of totd arm), pocket water habita",l14.5 Q). snd riffle {norma! riffles md super-riffis) habitat 6 15-2s ), 
Irateratingly, the majority of habltazs iisntdan rzlarrvcly few shallou water are& (< 0.6 m deep); ordy 
pocket water, riffles and super-riifi: hd~l tz i t  iz~axain sisbsraneid are&% of lshaif4'16kr' wzter habitat, 



Table B4 4- 10, Su~nlmarg of habi~rdr ~~s : :~ , czT I sP~~ '  t i l ~  'k'rsde Ri:.er FE3s; V'esdr: Terrirosj) bct.aeen 
Kn1 I42.U-I", 6 

Pcr ,:ill Hlerccnt 
Total epa Tcts~f Tdal of Tota8 Habitat Perdent of 

Length Length Area Area Area Total Area 
gl ahitat T>ye (mi m1 % j c0.6 m Deep <0,6 m Deep 

Pool 2,277 6.9 30,SSS 8.6 1,015,5 2.5 

Pitcket wa"ier 9 &-A5 9- 12.2 68,7 i 1 14.5 17,102.9 25,l 

S ~ p e r  Riffle 928 .I r ~ ‘  25.424 5.0 25,856.0 91-0 

Rime 2,035 l i ,O 43,:s 1 9.2 3 1,285.0 -1 r L -3  

Backwater 14 Ci. i 264 0.1 2.6 1 ,Q 

Cascade 1,307 i .  I 22,748 4.8 1,510,O 7.1 - 
Run 10,692 Y . 8  266,957 56.8 6,414.0 2.4 

TOTAL 18,508 100.0 470,343 100.0 83,286 

Comparisons of habitat abundance !hj area) in foraging and non-foraging reaches of rfie Verde River are 
given in F ie re  B4.44 .  To test whether firraging and non-foraging reaches of the river conrained similar 
habitat types, we useif Chi-square stati~tics on habitat data a r r m g d  in a contingency table, Beczuse of 
the iarge numbers t'rn2], we used the s;i:iare root of the area of each main habitat type (pool, rims, super- 
riftl'iz, r u ~ ,  pocket water, a13d cascade). Tne results strongly suggest &at a difference exists in the 
abundmce of habitat types in the forbging 2nd nnn-foraging segments = l ~ , 6 ,  df - 5, p < Q.001). 
Note in the table that super-rimes iii';ti~ OCI! in the foraging reach. 

W e  &en tested whehcr LfiEer~~a,ce~ i - l i l i t i i ~ ,  tiahitat type& zuisted cihetwccn foraging aa?d raon-fc~ragirng 
reaches. Information on Ienshs. W I ~ P ~ ,  3~e;is, substrate ryj3e, aad deptfa rang= for each habim type 
in the foraging and non-foraging seaehls of the Verde River is sumxnarketf in Table B1-4-11, M m  
BenghSi, width, rrnd area of habitat rypeh rdund ~c the tuo reaches were not s~gnificantfy biEerent by t-test 
Subsvate and depth diEerences betwe::: th; r ~ ~ o  reaikbf~ appear minor. We also cornpard dzta on perch 
qudit) betweera the two rzacha.i (&,era cvaii:arag2ns elery IN m chroughour): n ~ r  diEerrence was firund 
Rabrli: B4,4-12). 



POOL POCKFf SUPER RiFFLE CASCADE RUN 
"NATER RIFFLE 

Fiprr: B4.44 .  Relative a b u n h c e  @> area> of habitat types in eagle foraging md nonforaging a r m  of the Yerda 
River in June 1987. M a  flow during tile habitat siinpeys was approximately 139 cfs. 

We then camprued super-rimes and class~cai rit3es in foraging areas to deternine if differences exist& 
between these habirats. We fclund rha~  buper-ri83es werf: significantly wider &an classic& rifila (t-tat, 
p < 0.02) and were larger in area ($-test, p < 0.05). Substrate type was sirnit% Ira bo& t y ~ m  of rims 
md was dominated by rubble and bouider (Table B4.4-I 1). Super-rimdfzs rnwured sfiaifower &im 

classic& rifilcq: 99 percent of  the Ideal area $2...f super-riEles was jess &m 8.6 m deep wheraq 90 percent 
of the totd arm c3f riffles v;a iele than 69,b ;am deep. 

M.4.3,2 Habitat Selwjerion, We anemplcri to correlate visi~dtions tu specif c ha"nitd r;haacf;eristics in 
each kilometer segment v a b l e  B4.4-13 r ir: Ahl04's Imome rmge dong 19 of the maimtern dMm 
141-f23)(see F i e r e  B3-4-4). Nabit:it zharacrerisrics included IC &is andysis were distance flrom nest 
md the abundance of vxtrious riverinr habitats ti  . e.. p ~ r i l ~ ,  runs, rifiJeh, suger-rim%%, packet waters, back 
waters, mil cascades). The Spearman rank ,orrelation coefficien! was cdcula td  for each combination 
of visitasion with hhahitstt characreristncs :Zar 18831 The: results of this aradysis indicated that visimtions 
were not significanhiy zurrel;ated with drsean~e tram nest or the ahundmce of pools, pocks  waters, mm, 
classicai rimes* hackwaters or cascade., i$pzarman isnk C ~ I B P C ~ ~ P ~ ~ P Z I ;  p = 0.01). Huwever, we fi?atund 





Perch Freq~re;::p Perczaak kapproximaee 95% CI 

Forage 

Zi~quitahle 
%ow Suitability h 
Moderate Suitabidity 34 
High Suitability 3 6 

Umuitahfe 0 
Low Suitability 1 
Moderate Suitability 26 
High Suitability 3 3 

nla nia 
10.43, 0.00 
59.81 38.19 
69.81 36.19 

a signiticanlt correlation between eagle visi:atiuaas and super-rime abundmcz (Spearman raak correlation: 
0.05 e p > 0.133). 

It is notable &at 72 percent of &1 visi:aricins to the Verde River were to seven segments ( b s  123, 127, 
128, 134, 135, 136, and 139). nest segments conrain& fW percent of super-riffle hahit& in the 
territory but only 21 percent of classi:al ri#fi., habitaf by zea)(see Fipre  B4,4;5). 

We obser;& 61 "ins;i,oes on the Verdi: Ri%er bt;r$~cen Km 123-141 in I987 in which we were able to 
identifi. the specific habitat at the strike poi~lts. A graphic coanparisun ctf habitat availability in this reach 
t c ~  the distribution of eagle foragimlg R) habitat is shown in F i ~ r e  F34.4-9. Chi-square zndysis of the 
obsebt~d versus expected visitazions %J razh habitat t>pe strongly suggest& that xhe eagies preferentially 
foragd in riMe habitats {A' = 21 '0, ii? = 5, 1) < O,efOl j. Twentt-eight of the 61 obszrvd strike points 
were at rimes but less than tea pncre e~~2 ; : e ; ' s l  OT': the basis of total length of this habitat donag ktre river* 
In this andysls, we did not separate eazie si~raping data i~ltd~ classical and super-rime h&itae becaase 
the concept of efie super-riffle was devclopz~b 3fler studies in this territory were complex&; the observers 
did not distinguish mong these habitats ir-i t k i r  foraging records. 



Table B1,4-13. Summary of s~s i r ae i r~n .  ciiitsi~cr fzors, raes; 9grd habibat aherndan2e in 19 km scgnaenss 
(k3-11 123 I41 2 an tk,; fi"31-d2 X I ~ ~ T .  [Eat Verdt: rrer~iti)rj)j19fi7 data). 

Djssirnce 
f r ~ m  

Vrs~urnon Ne4t Pocket Super- 
Segment Score {km) Poo: i% dbcr Run %t"fif$e Wlffie C;&wdr Backwater 

M,4.3,3 &st "iierde Riser Habitat. 'Thz rdativc abundance of habitat types in upper and lower 
reaches of the East Verde River (Km 0.0 8.0 and Krn 8.0-20.0 respectiveiyj is sumarked  in 
Fimre B4.4-8. The upper reach c?f i i i e r r ;~s -  :s cnmpr isd  primarily of pocket water habirat (49% of total 
zeal ,  mn habitat (33.5%], and pool habi:~?: : i5.9%;.). The lower reach of the river had a similar habitat 
distribution with mrun habitat ccclmprisirlg 42.2 percent of total river area follow& by pocket water habitat 
(42.2%) and pool h2bitat $15.31. Xr, butt ren:J~es, riffle habieat and cascsde comprisd less thm 
3 percent of total habitat bj  zea .  

To test wheTfisr the upper 2nd Ir3u.i.r :.e3rhc5 ni the river cr~ntalncd similar habibi t?.pes, %a3 used Cki- 
square slatistics on habitat data arranged Ir: a contingency eahle isquare root of habitat area). The 
assumption of no diEerence in habatar d:str:bcreroxl hctween hi? two reaches was reject& by CChi-sqrlare 
(x' = 23.8, df =r 4, p < O.(HlI). 

We &en t m t d  whether diifferen~.=?$ tt 1:hira ,i hanitat type exist hemseen eSae two reaches, Information on 
lenges, widhs, areas? substrate Lqpe, x d  depth ranges tor each habitat rype in the upper mil Iower 
reaches of' phe East Verde River is sumrnarrzcd in Table B3.4-14, Mem lenmm, wiibh- sad area t ~ f  



hahirat types tor ail habitats tokind .n fib:e E,L: : c i ; h = ~  ;jr: ntst signit'iiaaarlg dit't'erene it-te,at, p .f: 0.05) with 
h6ar exc~p t~ ' r~1  of mrda Iength zn61 ale;: t: ,t,tiC,r i:!-i;ke~ %Later and nacar-, width. at modetatelj deep poi~is 
kt-tes~, p =. 0.05! A'hen different, r:se:,n i ::iiit.> west gxester in h a b ~ r a s  in the u p p s  rea;h, 

r&er f& pcrcem ctf the Iota% :ise;i or ;a;n fia3ita: e j p r  (excluding pools, in both the upper and lower 
reaches of the river es;& < 0.6 ra8 i n  iieg:h 14e;;il; profiie- of niisa-pool hahitaL\ were quite si~nllar in both 
reaches, Shallow pools were differcnr be;.:;$ ecr~ reazhes: oxfer 50 percent of their area w&? less ehm Q,6 m 
deep iin the upper reach versus i ~ n i j  5 I\cr;cnt in the inwer reach. 231e only potentid fish hacrier in the 
East Verde River was a cascade at Kn: 16.0 In April 1387,  like^^ were cabsemed ssu~casr"u1l.t 
negotiatirng the bttrrier; however, tile) :a;>p=zirei: pi..nqsi:ally exhausted. At I r j ~ e r  f l o ~ s ,  the casiadc may 
prevent fish S;-ilnt m o ~ i n g  ampsrrcaIn 

M.4,3,4 Esh Distribution sad Attunddnce on the hlainslem, % e  attempt& to determxine fish 
distribtitior~ and relative abundance %ir, th? i erdr River in June 1987 using four smpiing prucedusa: 
eiectrofishing in shallow water fiabiea:s, giil :zetring in pools, visual survejs in representative habitats in 
each reach, and seining in sfiallok j i t i t>i> and i-;rns, Qf these wz fnund that gill netFing was the must 
usefttl iaa comparing Erjraging wrth ntiij.rlx;lgl:tg mi,-he&. 

POOL P O C m  RJFFLE BAGWATER CASCADE RUN 
WATER 

HABITAT n P E  

Figure B3.4-7, A cornpanson ~f habitat a td i la :  .iirg (by p-.rci.ant area) md p.:rc.mt C B ~  1 ~ 3 a l  fomges b j  hablta;te type 
sw the Vzrdr Rner L21,6-$42,b;it ;Q81 i$,,es3j 
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We sampled ppoolr wizh gili sees mcdbi,rine SL" ii- in:?g b j  6 k deep cisa~tainirng Iaur 20-fos~ sections of 
mesh sbc  3.5, 2.5, 1.5, and 0.5 i n z h ~ i  ii tt ii:;ixd g;il nets overnzghl at selew site:, in the non-f~raging 
r e a ~ h  of the Yerde River 2nd 5ve  sreei :I: t::e f c r a g i n ~  reach; sires sere  rando~rdy selected*f. Seines used 
in the rrver m e a u r d  50 fx ,# 4 f2 2nd 5ii 1'! * 6 M, each ~ i Q a  3 16 inch mesh. R e s u i ~  from gill netting 
in pools i ~ a  fc3raging and non-torcnging :ireas 3 r  the 8-ezde Riter arc shown in Tahiz B3.4-15. A t-teqt 
cornparisein was not signiil~ant in ind icx~ng  d difference in rl%exrotal mumher a31'ti~h in the 6'oragjng versus 
nun-foraging area (t-text, 0.10 <. $s > O , i f 5 ;  hdwever. 11 did shtjw a significlmt difference between &c 
aPea in the road numbers of fc~rage $5:. '3 < 13,05j. Gill alsts in foragir.;g xeas  caught over three times 

mmy fish (regadless of h iz t t )  arid {it 2r L:ur times miire forage fish &an gill nets in nun-lpi~ragi~g s e a .  
In f~$raging are&$- we eoilccted f i b s  ehff~~:at $-is!: ~ p l i i d ~  (carp, chxm~el catfish, fiaeh.,ead catfish, 
smallmouth b a s ,  a n d  sucker sf.) 2nd :ha) S,)nuran mud hrtics. In non-foraging areas, only tlrree FIsh 
species were collect& sdf;q, smallm~~ith t?ssb an;! Bathead catfish). In both areas, carp wa6 the most 
abundmt species collezrd. 

We conduct& eiectrufishing b u r v e  s ~z;i i> R !!hi:> the foraging rsach of the Yerde RItler: one pass was 
made during the surveys using a Srnitil-Roclii hluiiel 7 backpack shocker. In four habiraL$ ((slow runs, 
mdium and course pocket water habitas.  and riftlesj we collected a total of 81 fish, consisting of f w r  
species: red shiner (76.5% of catl-h), sma!imcruth bass and Rarhead catfish (1 1.1% each), and desert 
sucker il.2R). Kone of the fish coii=cizd during eiectroshocking were large enough to provide eagle 
forage. However, prior ru pfacing bioik nets in rhc: habitats shocked, we surveyitxi each habitat visually 
and tygically saw l u g e  c a p  leaving the habitats, especially riffles and low-tielocity runs ratiner rhm 
pocket water habitats. 

We smplet9 13 sites by seining (2-5 h a ~ i i h  2%;' site) in mainstern foraging areas, collecting 260 fish. Reb 
shiners comprised 85.8 percent. smalii3outh bass 13.5 percent, and mosquito fish 0.4 percent. Atl fish 
collected were <55 rnrn standard iengfh except for two smallmoutin bliss which rmgd  from 
137- t43 mm. Eo seine hauls were rekeri In non-foraging areas. 

Visual sumeys employ4 a fisheries biiiiogisa walking along &e river mxnrgin ur making observations -from 
an elevated position f i .e . ,  cliff! to document the number of fish present by species m d  heir approximate 
iengrh in a habitat. During habitat nra2ping on the Verdz River, we also obtained visuaf data. Zn both 
forrtging and non-ft~raging areas. carp werz the most abundmr species obsewld in $1 habitat- types. We 
ccrmonfy observd &em in sha%Iow -Liz;;: ' .: 0,6 m deep) or cmising slowly along the surEace in deeper 
water. We o b s e m d  the highest densxt:es of Zarp 18 iiiu-gradient runs and pocket water. Carp abundmce 
varied in riffles, In some rimes, ~ i .  s;~u g r o u p  of tuo  ro five carp, while in olher rifffa we saw no 
e q .  Carp s e r e  prrtbabjj transient in :.iftlsx, m,,vlng inlo these habi:als to brietjy fcjrage on the greater 
abundmce of invefaebrates there 

B4,4.3,3" Esh Distribl~tion gnrf Aburtdance on the Emi Yerde Ri,sr, We a t t e r ~ ~ p t d  to determine fish. 
disrrihuriolm and relative abundance i ~ l  :he List %I'~rdz River in 3unz and July 1987 using three smpl ing 
prctcdures: eiectroshockiny r n  shafliaw waxer i.iabltats, gili wetring in pools, mii visud sumeying of fish 
in representative hah ias  in each rea21. Ei~ctri>shiicIcing was more eEecfive on this t r i b u t q  &m the 
mainstem because in efie srnailer zr!airr>nmsnt b i o k  nests could be set before the fish escapd,  
Electrofishirag w;as thus our main surlrie ct eistsr on species csmnposician, distsibutiom, rand biomaqs. 
Visual stawey data help& to ieri-i-5 h:i, %ell Liae slaockialg data represent& fish conmunities Irn the 
reaches. 



Table B4.4-15. Fzsh cujlected 814 glil n2:t,gg po>ili i~ ni>:~foragi.tlg and forag~ng sites of the Verd.3 River, 

N ea Bate T t ~ ~ ~ ~  P Totral fc B l o w s  (gm) Biorrsassigrnj 
No,' kwaflun SampBd Spe:ieb AII Fish Fcang:: Fsah MI Fish Forage Ftsh 

2 &B 141.5 6iQiS7 Carl. I 1 472 472 
Sma!rn~:,ua;iiz Bass % 1 164 H 64 

Totals for 7 gill nets: 6 4 

VERDF RIVER-FORAGING SITES 

Net Date Tab1 # T o ~ l  f: B i o m s  (gm) Biomass 

f gm) 
tiun Saqlect S;>ac:es Aii Fish Forage Fish Mi Fish Forage Fish 

3 Rm 136.8 6/12/87 Carp 2 
Snlaiiz~ozth Bass 1 

Tu&ls for 5 gill neb: 
Adjust& to&ls Bhr 7 ptkl nets: 

KCU I ,  4 ,  5 ,  said 6 *ere unsuc-essfbl 
Nee Xi. 1 urrs unwccessful 
' &n ualgh8, E& pp~~~18:iy elften $1 al%tr 



We sorted the data md used {mi] fi4:i if bkic: mrs8imr:m size suitable lob. eagle ft3tsrage ( B i c ~ S y s t e ~ ~  
AnaTytiis, fne, 141853 to ctdculate eh2 :t.,l,iri%c sbun;ian:ii md ofansitia of key forage fish in each hahiua; 
type, Minimum tot& lengths i'or forage t%r: 11, ulis sttidy were. tarp (258 m), green sunfish (150 mm), 
catfish (150 ~ n n ~ ) ,  smallmou& bdss l l S -  EPZ:) arid su:ksrs i236 nm~)  )Ye derern-lind habi&r utilkatiitn 
of fclrage species by diiriding the i i z n ~ l : ~  ;i ti~rag; fLk ~n ea:h speci5: habitat tqpe by the setm of fish 
densit) irn all habitat types. 

t97e conducted eicctrni',~l-iing s ; a . q s  in both the Lower md upper reaches sf the E a t  
Verde River. Two replicares 05 exi :  i,dSlthn: rSpt were rtmdrjmly selected for sampling in each study 
reach with one exception: only onz ~ h ~ i i i j ~ j ,  p i i d  3fas sampled in the upper reach ( 5 0 0 %  of &at habi&t 
type) of the East Verbe. We shockeci z: 23 b:tes in the? Easist "t'erde River, Only hatsiQts locat& betwwa 
b 113 md 20.0 ir; the upper reach c;: mi. Lai: i. erde River were randomizeci, due to the inaccmsibifity 
of habitat in Km 8.0-12.0, Hahitars io~i i teJ between Krn 0,0-5-4 in the lower reach of E a t  Verde were 
d s o  rmdornizd. No sampling ozcursz,l ~n habi:ars located in Krn 5.5-7-9 due zo di%culty of acce$s, 

We measlard the surpdce area itf each ka'ritar a n p i e d  for later estimations of fish derasity. Tnc number 
of fish collect& tin one pass was uhed as an tndcx of relative fish abundance and distribution. The 
validity of this index in accurately ret3e:t;ag rhe fish present in the E m  Verde River was ~checkd by 
using a multiple-pass removal method :Xfsran 1951, Zippin 19561 in one replicate of each habitat 
sampfd.  We calculatd population esiirnat2s based on two-pass removd sampling. The regression 
cafculat& for the number of fish caught ic the first pass versus the population estimates was: 

Log Population Estirrrate = -0.05 + f .25 t o g  Pass 1; R2 = 0'996 

Over 81 percent of fish in &e size categorq eagles forage upon were collected in the first pass. In ati 
c a e s  the population estimate rang& u ithin f i x  fish of the number coilected in the first pass. Kinety-five 
percent confidence intervrts for ali the individual habitats smpled were dso smdler (rrtnge: 8-5 fish). 
Therefore, the number of fish caughr ir, pass one appeared to be a goad indicator of rfre fish praent  in 
a habitat, so we considered only fish cazght in the first pass in our anindysis. 

Tottt-; numbers and biomas of fish coiiectd by eiectroshocking in the lower and upper reaches of the East 
Verde River are I i s td  in Tables R4.4-16 and R4.3-17, In the upper reach &kt 8.0-20.0), native fish 
accotrnt& for over 78 percent of the fish captiird* and 6 8 percent of the biomass, Native sgecued dace 
(50.2%) and Ssnora suckers (23.1 %) dominazed numerically, follow& by smallmouth bass (an introducd 
species). Sonora suckers (65. 1 %,I ant!: smalimouth bass (24.2%) acccruntd for the most hionass of dl 
species ccoIfect& in the upper rea:h, 

. fn each s a d y  reach of the East Verde River, two gill nets were placed overnight 
(approximately 12 hours1 into one cfeep pi_?(~f Giil nets rxileasured 60 ft Iong tr:, 6 ft  d e p  iund coataiad 
four 20-t'Clot sections of mesh size 3 "5, 2 5 ,  1.5, and 0.5 inches. Fish colfected while electrctshocking, 
gill-netting, and seining were weighed end measured bsrandzd and totat i e n o s ) ,  

Results from gill netting on poills in the upper and Bo.xsr reaches of rhe East VerJe River are shown in 
Table 84.4-18. We found no significan: difkrezre ber~eeen tke total number ssfljsh and the tot&  umber 
of forage fish hetween the twcs retaziles it--rexL p < 0ta.Q). However, species digereaces were ubservd 
in the gill meaing data &om the twa reilcjlies, In &fie upper reach, only Sonora suckers were cc~lfectd, 
while on the lower reach only green surdtista, Zarp, largorni?u& "wqs, and sms"dlmora& b a s  were coilectd 
f~0111 pooIs. 



Table B4.4-16 Total! number of fish ,iiXI:<ted during electi-o,rha:kiaag in &e lower section I>$ the E&st 
Yesdis River b?e,h;c~- K:n! li 1- 5.3 i J u m  19871, 

C;tf~ 
Charnraei Catfisll 
Fiathead Catfish 
hfosqttitnfish 
Green Sunfish 
Red Shiaer 
Snrallmouk B a s  
Yeifilaw Bullhead 

Table B4.4-17. Total number of fish coliected during efectroshocking in the upper section of the East 
Verde River between Krn 12.4-19.6 (June 1987). 

Species 
Total Number Percent Tor& Percent 

Collect& of Total Biornas of Totaf 

Sonctra Sucker 
Roundtail Chub 
Desert, Sucker 
Green Sunfish 
Lon@n Dace 
S p e c a d  Dace 
Smd f mtsurh Elas 
"ielliow Bullhead 

St;. 1 
1 .Q 
0.5 
0.4 
0.3 
%f,6 

24.2 
7-0 



TabBe B4 4-18 Fish cnllccted f r o ~ n  gi:i : ld~i in;  poali ia.1 &e i w e r  and upper regcans ~f &e Ezst Vesdz 
River, 

R'rt Dstt Tata! KG. ?skd XG. Baom~ss hgm) Biomss ggaaa) 
KO, Locataon San~aplcd Spe,i;.a 411 Fish Forage Eash Ail PIS$ Forage Fish 

1 7 Krn 3,1 7 24/87 G s s r ,  Sv,n:iA - 1 75 40 
carp 4 4 2795 2795 
I~agen.~, i l :h Bass 1 I 106 1% 

"i 
A 3 1 7Q4'87 SrnaIlm ~2:k h s . ,  2 2 531 894 

Tatrtls f c ~  1 gill nets: 9 8 3870 3835 

L FPER EAST VFRDE 

S e t  Date Toai No. Totiii No, Biomass (gml Biomass (grn) 
No. h a t i o n  Sampled Species .41: Fish Forage Fish Ail Fish Forage Fish 

Totals for 2 giii neb: " 
i 7 5730 5730 

A visual survey of the loner. reach of the East Verde from Km 0.2-3.2 in June I087 
agreed with the electroshocking data :arl was the mosz commorl fish, with smdfmuu& b a s  next, ,I;[) 
suckers were obszmd. Several I a r g e m ~ u ~ h  bass ocerrrred in backwater areas of the river, md gre&D 
sunfish was the ordy species acrrs.;i_i h p u n l n ;  during the survey We dso vissrdly survey4 the upper 
reach during furtc 19887 lsom fim Th3 U-15 iB Sn:ailini?riek~ b&\s and s u ~ k e r s  were ahiindant, fol%t>u;ed b: 
an occasional gresn stiniisil, Or,$> ~ k ~ e r '  398-p % i c \ i i l  I ? ~ S P W ~ ~  in &I:. 5.0 Km section oftfie nrppeP r a c h .  

Bald Eagle Forage F ~ s h  in the Earr ".:;aiae I21\ er. Th2 local lztrrnber cti forage fish colfect& ir? The habitiats 
shuck4 and nend  in the upper arll ii\v,zx reazh6s of the E~qt  Verd; River were quite similar i72 PO 62 
andividuafs, respectively): hon eve:, the s;.:c:es available to eagles varied considerably. In the upper 
rsach, electrashocking data s h o w ~ d  th,: . i t  rlilna stn:kers (50.8% i and smallmnu& bass ( a . 0 %  1 were &e 
most 2bundmt fish i~ 5 k e  categorids ~ p ~ ~ u p r i a k  for bald eagle furaging flables B4.4-19 and f34.4-20). 



OrzI! Sonosa sackerr were si3l:ec~ei: is,,.m giii ne:ttng cjt meditlmr-Jepth grc)ols In the I ~ w e r  reach, 
(51.9%) Z R ~ I  ~mallmiru& b a s  j37'.l)%' k5r31-2 th= milst abundan"horage fish available tt, bald eag le  iiw 
hiibihas ~ f i ~ \ i ' k ; & ~  Gili.-neEd hhabatat- k i d  srm:lar species C O ! E ~ C ~ S I ~ ~ L ) ~ S ,  

Table B4,4-19. Total ~ u n l b e r  of f o r u p  fjsh {$fir eagles) cuile;t& during electroshocking in the East 
Verde River b e n ~  sen Km 12.4 - 19.6 (Jxr~e 1987). 

Species 
Total Nal~nhzr Percent Ti~tal Percent 

Colle~eeJ of Total Biomass of Total 

Sonora Sucker 
Roundrail Chub 
Desea Sucker 
Green Sunfish 
Longfin Dace 
SpecMcd Dace 
Smallmoulfi Bass 
Yellow Bulfhed 

Total. 65 100.0 20,442.0 1W.0 

A survey of sites upstream from our study area an the East Verde Riaier wa5 conducted in 1985 and 1987 
in Km 23.0-26.0 (M. Jakfe, pers. cornm,). This fish cornmunitjr was dsn dominatd by native fish=, 
namely Sonora and desee suckers fov;i.r 76% of the catch), The only introducd fish collect& were 
green sunfish md yeflow builhead. 

In contrast, OUT sumey of the It>iter reii~h of %he East Verde River (Kms 0.1-5.3) rweald a ash 
corm~unity composd entireil of intaodu:d ilshss, f nd;Ilmilu& b a s  (50.2%) aad red shiners 126.4%) 
were raumericmily most colnnnon in the ;ar;h, foblitwd by carp i i3,Y%). In t e rm of' biomas, c q  
(85.5%) and srnlXmnutht b a s  (10.0% i %ere rhe major species ccollec~d -if ine lower reach. Gill neaing 
of a m~fium-depth pool in the Iower reach aiso yielded ostly introdracd fish, with carp md smallmoutfa 
bass &e dominant speiltts (Table B4.4-18) 

de is a common phenomenon la wesrrrn ,icsearBs a~ld rivers to Arid diEerent Pish ~olflmuaities ,S,B upstrmm 
and downstram reaches. a ~e did ill tlie E a t  Verdt? River, Severd i~tvstigirrurs have r epogd  
imroduced s p ~ i e s  rep.placlng native fish in loges rtsazhzs (Deiiccar, ef ad, 1964, Deacon and Bradley 19E2, 
Holden and Irvint; 1975, Cross 1978, McAda e7a nl 1980, Lanigan md Berq  1981, Gross 1985), a 
phenomenon frequently a~bservd ian X e i  ada cDeacnrn el iirl 1964, Hubbs md Deacon 1969, Wilson st a1, 



carp 
Channel C'ntE& 
Flattleaif Cz4ttrii-1 
3lniquitr1Esh 
Green Sunt7sh 
Red Shiner 
So-lallmont'fi Bass 
r 'ei l i t~ Buflfiead 

Told 54 100.0 35,458.0 iM.0 

19&), tanigan and Berry (1981) rtiiind :fiat, wi:I.,in live years, inrroducd species becanle the dominmt 
fish in &e lower rzaches of the White fii\fcr 1:; Ltn;? uhere native fish had dominatd. Changes in fish 
cismrn~~nities can occur rapidly o:lci: ex(?ric iish are inirodused. 

Sevcs-ai factors may contribute to the absen:e or' native fish in the Ivtver reaches of the East Verde River. 
Ttie absence of the native minnows t h z x  is 2r~ba515 the resuit of predation by smallmoug~ bass on the 
eggs, fry and adults. Snn.iiral of you;!g-af-year silclcers in the lower reach is also probably poor due to 
smallmouth bass prdation. Adult sxkers  are possibly cxc ludd  from the lower reach &rough 
cornpcrition with carp tbr food mci spa:;.. lloylrt jlC)-ifi) natal that Sacramento suckrs  in Cdifbrnia arr? 
undble to mairltain population?, in waf~rb di:mir:atrd by introducd fishes. especiaily carp and goldfish. 

High instream rerzlperdtilres during suir:xler ma! rtBsn hi. a factor rebtricring roundtail chirh and desefi 
and Stjnura suckers lo the upper re:i;h $ ~ f  t h ~  East t'erde River. Temperatxjres in the Iower r~tfch during 
late afternoon in June snd Julr  19s; i i z t t .  h e n  r:surded at over 28°C' and 25JgC, respeztivelq. 
Temperacure3 in &t upper reich Juring i,ir: a z e r n o u n  in June e i  ere 23 C, Dcaccin and hlinckiey ( 19714) 
reported djing roundtail chub :it 30.5'C'. Si2hsr.r ! 1980) obsesteci exeenriie szsonal  naovenrlcnts of 
desert an3 Stintrra su:krtrs ifa, a4i;iraijg;i k i ;&. 41 i?onci In ~PSI)~)HISC ti? high s$dlen. eemperatures. Maxin~um 
%alix temperatk.sres 8s ~ C ) U C ~  1e2iL!:it\ .sf r k  4:'a~aips C'rekk i ~ a  Jim: &nd Ji114 uere 27.5- sad 38% 5 T$, 
respectit el?. 

Saimmzr tenaperatureh in Icqkcer :e8:!: UT th; Cas't Lerde Ri-,en. xe \bell uiehin the pr~f'dzfz4 
temperafare range of both ;a? s~i i  ~r:i,l:m~~u?la b2.4 i*I-:ick ma> give ehem a compe:itive aaf%a~xaye. over 



the native species, Goatant i 1 9 T j  :.e?sr:t.ii :eqrr.atur;  preferences of carp to range from 27,3-32.O0f. 
Adult smafimouth bass in the l a S o ~ 2 r ~ r j  prefzrred reErlperatures of 28-31cC iFergtison 1958, Rennet 
1965, Barans and Tubh 1973, Ciiiilant 1375). 

B4.4,3.5 Rsb Distribution and Abundiince in Fossil Gretek. Like the East Verife River, native fishes 
dominard the upqtrearrr region or E e s b ~ i  Cre2k sl-rilz introdncd fishes dominatd its downstream reach. 
In Jrrly 1987, a visudl survej of thz :,+h 21 i dack of' Foaqii Crzek ti-om itks ~ ~ ~ R u e n c e  wick the Verde River 
upstream 2.0 Krn re\ieaId on!) ~nrr~ri:,:~,! L h e s ,  s:nailmr>urh h a s  wab the rrlost abundant fish, follow& 
b j  green sunfish. r\;unleru~as ! i$ii:ig-ia: "31 hi r id!m~l l th  b a s  2nd spa!% rrirlg gr ccn sunfjsh were o'nsen d. 
Carp were rare, witkt onl) r t i  ci kdi ;  rdr;aIc i lb~~a i rc i i  

In aSle rapper reach ~f F C I S S ~ ~  il7ri?eiC, ab:ia; 12 Krrl ejpsxrearn or' the anouth, we seined and conducted a 
visual s1awe.t. b@?;t,s' Krrr bw ie~lglhj, a i w  in JI.;!~ 1387. Aiiult muniltail :huh and Sonoria 2nd desert sarckzre 
were aaameroits in rhe survey, tvhiic s~nailnao;icii bass arid green suwflsh were absent. Aeernoon water 
temperatlirzs were app~oxirnateiy 3 "C it?.?:, 2r. in upitresrn sites of Fossil C.TIrczk rhaa in the lower re8ches 
835°C versus 28°C). 

B4,4,;4,7 Spnwx~ing C%tron-tc$log.; ira the F'erde arad Eztst Verde Rivers, Tfre hpawning chri~nojogy iaf 

suckers, c a q :  i a t fkh  and srn:ailrsiii;:h i-s:i=s ij.rinrarq eagle forage s p e z i ~ ~ )  in the yer& and Vesdz 
rivers during the nesting secaso;? ,;I;: i:: ~b t imzi :c i  bas23 on tempsra:ure ,-orbdieions ia '&e rivzrs afiLi 
spawning r.eqn%irei:aznrs cif each spzr .~~: , ,  Rased ,in i i ~ t : . ; b l ~ ~ ~ 2  ~ l ' l - i ~ w ~  2nd data cd]$,-:fed durillg smdY 



h21E;e Cmss radio-trxkmg th-. Easr male B'Ahf031, April 1487 ( p h o t ~  b? R, 54esta3, 



BJ,4,2,8 Suckr  Spztwni~lg Rullr a'r.ttrn thc Zliains%em is-nho 'X'sifiutarie-se Species consposition in $312 
tsibiitaries in spriazg may iiif"it:r ban: ehx ::~z,isur~&c4 i3iiring iunxmer surveys. Spring spawning runs 
of suckers ( S ~ n i ~ r a  2nd iiesa,:.~) fn;a t!:e :~>sin~r;tem Hrrto tritmtaries may significanriy eahanc? f w d  

ftjr bald eagics. /.'i,~a;]-%c~ <,)r:~ .., ; > v I , ~ ; .  , ; i j , ~ ~ i .  exisks k:r su:krr spawning runs from ~ h 6  Verde 
River its erihuraries, 111 3 u ~ e  298'7: ivi. :ondu;reii visuai sur3;eys and seining in Houston Creek, a $ma!% 
intermittenr cributar) located appr.ii:t.iin:uely l .'a Km dcwnsrseam sf the mouth of h e  East Verdr: River. 
We obseri.& thousaccis of young-of-year s;::i;era; however, adriit suckers were absent. Higher spring 
t l i i ~ s  in the creek allow aduir suck?:.> 13 mig,rari: from chr fri'erde River, spawn, &ela leave. f n  March ~. 
3987, we observed nramerous a d d r   her:, spawni;ig in rh:: first kilorr,eier. of Hilrrston Creek. We alsij 
rtkses;ed spaivnirag suckers in iower i.e:i:l;rss i;f Foskl Creek ic April. .A visual survey of the lower 

of Fossil Creek in 1987 i.$ve:iic,j ::it adult s~rckers.  

U'c did aot survey the Lower Easr Vercie Rivzr during spring lii substantiate sucker mns; however, it is 
plausible -that they occurred. Whether iltiier species f w n d  in the East Vercie or Verdi: River have 
significant spawnirrg runs h a t  would chazgz rhelr seasonal qbiind ancz kind avaii:~billiy in the river szcrions 
remains to be discovered. 

W.4.3.9 Carrion, U'e found carriciili oii three of eight carrion surveys on the Verde (4 sunreys) and 
East Yerde (4 survey) rivers during spring 19G7, On 19 April we fmnd one dead and one rnoribund 
sucker on the East Verde river (ca. K:E 153. On 20 April? we f ~ u n d  orie Iargemou"S1 bass and one 
sc!fst;ell ~~rt-rie (mainsrern): arid en 3 1 ,LIay3 cine green srinf sh imainsrcmj. 

R4.4.3.10 FYaterfowf, We con~iucted %ur ls,.iiterf~wi surveys in tile nesr area in April and May 1987. 
We saw nii waterfew: on I S  April, luo dvil:mon mergansers oni 2 May, ajnd a family of one adult and 
16 young common mergansers on 17 a;:d S ! ,tZa:y. 

m,Je4 Human Impacts 
The isolalizn of the East Vercicr ixeeciing nrra prorests the edgies from the high incidence of huaan 
dicrurhancei characteristic iit; slime khc !2'13 aernotr xz%es, 231s batter c i f  seclusion h s  probably 
contribintd to Ease t'erde's hi3tdq -;: h ~ ; l g  th- bii23lid 12105: productive bald eagle breding areas in 
Ar i~und .  

The mr>st i.ommr-n form mof pmbli; ;;se :i.;: i$bi.r5k:rd iyas r.io~3-rnot;rriz+ baarir-~g along the Verdc Rl'itr. 
~ ~ f t ~ ~ ~ ,  k -  d j i d k c f i ~ ,  . - - - - - iind zaz~i~eihts pi~sse~l 2-iniIer "l:? Be:;[ ciilj'. Miibt seemed unaware nf the eagles* 
presericii, anad the eagles did n s r  q'pear. diseurixd b i  the beam-s. Rsnching operations 81144 Ight . , 
backpa;.k.=;r traffiz aiso did not a;:p"xci.i ;.i~-iie:sel? a:tec: Ih; 2agd~s. 

" .  EagXes may benzfit frona thi-: occaiiz;:ai ar;p:6r.> ~fi'rio lea\*e large -k;isil heads and fillet24 carcasses on stloset 
however? ijsh iloi>ks 1ek in  hi. ;arG;iis<t ~ ~ i : i l !  pist~i11i3lly harm the birds, Fish Ilouks a ~ d  ~~c~no~ la r t ae fa t  
iaai~s been obses-ved iin thc mcsiichs or' c.a$;.; at O ~ ~ I L T .  breediriif bzrri t i ir i?~ in Xsiza_ana i:Driscoll and Buckle) - .  j986). and raaonrPrri;trarerx has 2a.istx.i :z:i::aiicy $3: BI ie-,ast on? Arizs3~2a ncfstlil~g bald eagle {see 



Plate B22, Verde River doc~nstrzan~ of tiit. Ed:$ Verbe nest, September 1987 {pfiato by D. Dnscoill 

Sexion C3.3). Inspe~t i~ jn  i;lf a d;ail t.:r;m;llor, r3ven jn fht"  ST 'LI~rifh" hreedirlg area in July rev~aicd 
approximstely Zt) 2 3  of monofi!an~znc pr:.rruJir,g ' r ' r~m its hill.  

. , 
We recorded fburt-reeia publi; use I ~ : L ~ L ! ~ I : ' I I  ~i;li.ii.!g ;he 1987 breeding season wilizh imcllved the f~ljtswing: 
81 Six non-motorizzd boats (kayzks, Larriies, or rafts'; 12) two anglers on foot; (3') ktur helicopters; rand, 
(43 BWQ 6x4-wing airplanes. Both iisilii-tg d v ~ i i r s ,  IN-O canizes. the one airplane, and the helicopter caused 
the eagle to flush. Six incidenxs tcioh; piace \$.iti?in the rlesrr area with ;v;o (a kn3iiccpler and an airpla~nei 
causialg an eagle 610 Eusfl. Twc) af ilfit 2:;~:ii: i:i ~ h t  m s t  arsa occ~arreij on 7 and 8 %larch when ;he chick . ~ 

was 'jess fh3t1 ttv3;'e: ureeks old. Ti!,. i v z  aircraft inzidcnts ivere noted 35 ~ ~ ~ J o w s :  



1 .  C9r1 5 April, a small fiscd-wing alrp':hnc: 5cu. 3:-zr d ~ c  nest area al abcum: 1004) fi abi1iv.e ggri>ilr~d Iet'el 
' . 

i,A@L). This eauszai rhe fs1xi!c 8;tiil ,e:!2ie &, to leave :he zlest and Qy tc~\v;i~.d the pjrawe while 
vixalimi~ag. 

3, $11 3(B April. a fixed-wing airj-i;~::: i~~;sse,l [hrtxgii fhe nest arc3 at n=S:l eiezlarion arai$ macii: a second 
pass very near ef-lc ctbsel-v:trian li:ikid, B;juti.l ailid:~ voiaiized <x&nsis,ely during this dis~t1rbarli.e. 

3 ,  On 13 i2.l;ay a l l 6 3 3  h r t  a izw i.::tiirrenl;nr flsiicapter neariy 2ollidt.tl wirh the sobtrigsg adult female 
. ~ 

wlai? &,ve to evade the aircrai". ' R c :  s ; m r  i-icli:cyter made ti se~und pass by the f en~ t i i z  twep minilees 
later. BCii]l passes O ~ C U T P ~ ~  3: 1(3zj ;hall 750 fi 'AGE. 

4. On 14 Xldc ber\%-irt.n 6701, ani, I - \ )  I nr, :hi% same I~elizcptcr madl  several Bost ICVCB passes k? the 
nest. Both adullx ~i)ilaXized extellhi ,ej j  The  malc left his gerctl tci circlc the nesx are2 wit9s nis feet 
down in a Lf?fen~~ve puscure. 

5, 0 1 1  15 and li t  3laj ,  heiicoptjr >?lOAZ agdls apy;roa:hcd the nelh area. fan the lager alate, it landed 
within rhr u iiderness br~unriat 4. 3!!;3 nl Ir,Ji;i the i ~ s t .  

E24,J.s' Discussion 
Durirrg thr? 1987 nas~ing season 13.: rr?d:i-,-r.iggdii ~ J U I I  male -43102 foraged dong 19 KII-I of the t'erdt: 
River, 20 Knl of the Edst Verd;: Rs;er, 2nd oc 4 K I ~ I  o f  Fossil Creek. There were distinct seasonal shifts 
in AM02.s use of habitat. pI"ne pair rook buckers from the East Verde River during April. presumably 
tvhen suckers were spawning there. The Easr- Vzrde River may have been especially imporrant during 
periods of high flow and lurhidir, on thz Verd? mainstem, when the East Verde rail clear. Afier the firsr 
week in May, the male nu longer tordgetl z n  the East Verdt: River. 

During the middle portion of the chick ~ 4 ~ 1 6  ,iiXf02 tkvorxi tilt: area downstream of the nest. Both he 
and the female iiequenred the supzr-riff32 2a;eas in Kms 127.5-125.1 between the moutll of Houston Creek 
and the river bend around Km 126.8. During the latter part of tile nesting season, AM02 increasd his 
visits to "be river section upstream :,f the 12est,, and hy the snd of 34ay: 83 percent of his visitations and 
85 percent of his observed forages otiiii'red in she upsrream reach, especially in the super-rifflie area just 
rfowmxriver of the n;uull-i of Fossil Creek. 

Forty-five percent uf Ah102'h i I4 fordges !,:,urred on the East Verd:: K1z;er during the first moni~oring 
sersion. k-c.iraging declined there, 6,n,i tt!: Late nc; records after 12 hia j ,  On14 Iwc forages were 
necordd ctn Fossil Creek during the :ii:1r,: >?ason Frjrageb ditunriter of the nest made up 33 percemt 
ol all foril~dge~ d ~ r l n g  the first ~essw::, !'i,I<iibdii ti) 5j% percent r i f  rhe forages betwezn 28 April and ' %$a>, 
then Je;rea>eLCI denrlng the Iasr 9:iaa;i: f ~ ~ i a g c ~  i>n the %err,$ R ~ \ e r  upriver 13k rlest began B4 April 
and increase?il w 85 pezcen: ioi a!l i t  I,*gr\ d:iri:ig rhr final taa-king perioii. 

>~ " 721ii; ma-ennenr from lae8i.y vislr: i a - i i i i -  i ;r ..;f brihuixaies, e i?  use of dav;ns.rrz.c?nl sections of the river, a11d then 
ro high use of uprives portioras e > f  rhr be r l ?  R i ~ t r  iikt.14- reflitcis changes ial ocinarreni.e, visibility, and 
salsceptihilit.; to capture of prey :I>%. Darii, on the Jistribtitior~ of A%13.ii)l?"s ft?t-itraying, show:: in 
'I'zbitmle RS.4-X and are ret1i.itii.e ~ b - '  li:e dal;: 13111 ~ i~i la t ic ' in  given above (see Figurs B4.4-5). 

in support iif  nhe hi;potiiesle Ihll hhi2s i r i  the geography oflhorns: range use were related k i i  prey 
~tvailability are data from a~bse~vari.::n.: cin' przv Je,lii:2rizs ancl fi:)~~agi~g. "%-hr.,se showed 3 diet mainly of 



Plat* E23. East Vzrd:: eaglet (JL2'Clj at 9 weeks of' age, s2prii 1967 (photo by R. ftlesta). 

live ij;ish: carp were thic principal p r q .  !:i.:r:? nu~nerica!lv and in terms i ~ i f  biomass, follow& by suckers 
and flafhezici carfish. Sevitrai o:h=i- tzxri, all exijeics? were identified: including cfiannzl catfish, 

< - iasgennouth bass, snralim:,u",l I:i:iss, ani: -. .-r,;.>ri ,,, s'.-? '- '  i h ,  but the :.ontribulii~ns of each ~f these w h iomas  
were rel:ntit.e$y sanriii cor-i~psr~d 1.1 22-p. stiki.:s, a i ~ d  ;r?iathead catfish. eagles used carp and flatfiead 

' . :atfish significanrly in both rhe ciir.llf anhi iarz p ~ r l c u s  of the r . ,cs~i~~g cycle, h u t  % I of 12 seickess deliver& 
co the nest appe%:'ed bz fxe  X Milay. suggescin~ +:at b A o  th:: availabiiity of s:;icke~s peakcif durialg spawnir~g as 

. . 
we have foiinii ro be rile case i:: i ~ h e r  te~.ri!tjrie$. 

B4,4.5,1 Significance of thc East Vertle Rirrr, Our telemetry and foc~d habirs data suggest &at d\;ring 
" a  

April, and possibly earnle..r, eLc East Vz:i.d;: Ri~;?r ii sn i?aay?sr',ant foraging &- area for \said eagles, Ki1.s~ of 



$1 5 ~ ~ k g l . s  $ ~ ~ < > u g h f  n2i.r b:, i 2 ~  ~ 2 2 ; ~ " ;  orj:ia.;aCt.d i n  rhe F'arJ? Rii.er, ~jne $ilk*:? 311 the . ~ 

w 

mainstem, 2nd two %i'im.i unkrraowr: l~i::~!iz~is. Six iarp, i!~le t7illil~ail aefisi-l, one srnailmc>uth bass, and 
ucidenrifi~d f7sIh were 31.~1:) t ~ k c i . :  L:.: ;!::: r " : ~ ~ t  \ 'crc j~ Biiv,'~.. Tl~ese grrq irerns p.e;.X?rpsenh 27 peri,enl 

(43,826 prrim~:i of' &e eixai o!7reryg;,i b;,~?;i:i~,s ,,8- pi25 brnaighe t.3 tho aiest ba- .4h.201 (47,503 grams). Such 
a 2igun.c is .cic~lifizans- in viesr- cll't5ii 2i;: rl-i:x :k* sdilie liiaie nr,d possibiv also his -rrnal? did not apy.;ar 
visir rhe Easr VerJe 2llr.r tile .t;rsl; 1s:eeh in ?*i:iy, Tb;: fisherizs resoL:rces 0-f' the East "tf'erde Ri.ser 1-11:,1s 
appear ";e3~i)~4;111~ ~TXI~III-1311~ IT? tiit" 5li;dcs.- ..)L':h? pair ,  j v e  sr;SpeCt thaa: the main reasoi-8 fbr this is &;rat 

. high spring~imc: f l ~ w s  and t.i;rbiiir;?. :ri ti:<: ')!i!r!:: iii;,;;r rzi:der it Icss ssirabit. -for. eagle hraging fi.n;lzl 

::le;er-tt.arer k&i;ars of ti!.= Ease 'i'e;.& Ki5.e: \vka.z:.~ srltkers m3;; ciin;enLraee <Bearing spawning. 

Qur fisheries dara shcn that .;ia;k*;rrs :;rc2 .:L::nrlX~:lr? 311:l z2r-p ::~;a rare in th: Ease Verde River above Kamr 
,, . 18, while tiownstream rh2 oppos:re s:,rniii:i<:n i,iz:irs. This ~!ifferenci. in distribution may be a result of 

temperalure diflerewcs b e t w e t ? ~  the re;i;kes c!r i r  may be caiised by the inreracriun betweera, suckers and 
int-mduced specics sf fish. 

Specific i~apaz t s  of' r d u c d  iiuws in r::e Ek2: \ :rdc K!:. er cann~rt ks,: sddressd &t this time. git7cn &e lad,- 
$if informaiion on temperature sa~.:~rs:--ri?rs ,-ir ciirnps~rrivz cap:ih,iitj 0.6 the nazivr: suckers. Migker 
lasrrear:: tempsrat-Lrr~s might 8.; e r . i e .~z~ ,  wit:. ~ediiceii t l 0 i 4 ~  ~ h i ~ h  might makc fiabitar morz fri.tarabie 
ftor smailmoutt-r bass and carp. li t:~eh2 :iii13if~<~<: species in;re;lsed in ab~nd~4n;e, the] might inhibit 
sucker reproduction a n J ~ u r  ex;Iud: 2Jiiii s i i~k?rs trml the 81-63. Htgh t~mperarures alone ~nayddzcrease 
fiabrtahuicabiiity for suckers, a:!,! riii:e :tien1 rir~thdr updream, po:en;ia!i> b5~01-iii tile foraging range of 
the eagles. Rducei-l flovts ma: t ie~r- .ns~ ;h;: suitc;biitty of sccker spawning habitat in the upper reach, 
leading to a reduction in reprodact~\i. s.i;;e~s uf  suzkers or a change in d-ie distribution of spawning 
areas. Lower rlous might also ;eJuc.i: 3u;icer hahitar (adult, juvenile, or fry) during non-spalvning 
periods; the result would h; srr,hi;dr sud~z: pdpuluti~ins, if  suckers are sil-nply replac& by cquivalenr 
numbers of carp in appropriarz size cn:;;g;:leh for bald eagle feraging, h e r e  may be no impact on eagle 
foraging oppofiunitieb on the i h t  Yt'rJc Thib w ~ u l d  not bz 63e case if flow rduceions iower &e 
numbers of appropriately-ii4 su::i,;ir-, .:d :drp 

Oar data can not den~unsrrate u h e r h ~ r  prey avsiiahiiiiy in the East Verde River is essential to the 
rrproduclivz sucxss of the brzeding pair. R'e can only observe that the East Verde River, which 
provided 23.4 persent of the prz) bi;~mass in rc:orded deiiveries to the nest in 1987 and 43 percent of 
the prey items during Aisril (29 Xl&r;h to 25 April). currentlq acts to ?nrich the forage base for hi: E m  
Verde pair. 

EF4,4,6 "rgnagernent Rxt-,mmendatit)fab 
Tfnz Easr Verdei pair s s~~z t i rnes  use5 nes; ra.er.; aior;g zha r k z r  :r:;d are verlnsa.ab%e to pntentiii814; dami~ging 
bBis~l~r%>a~~i'e from r i~ t3 r  hi);l~er;i. In t h ~  i 7 c i l i  of a t r e  ;;esting, PZBENbYP p.;trson~el sf i i>~lrf  be present 

. . {-?~rn lh.;t tima of egg-laying t i 3  i:;i%:.L-;i2,c f : ; ~  a.k:as:es $ 2 ~  12t.ssing suci:ess, 



M,5 HOKSK5HOE BREEDLNG ARE.-% 

3%~ Horseshoe haQd eagle bredang a m  a? siizatd on tile %'rrde River at Horseshne Reser~oir ahissat 72 
km anortb of Phoenix {Figare B4.5-l i T:x iuSl"lar seeling dnEers strikingly from thetse zt Banlett and 
Blue Point (also ie,cated near reserzairsi in b:icg fed by a &el-flowing, ratl~er than a regulatd river. 
t'ariatiora in fltjws in thc Verbs Ri\er. entering Horseshoe Reservoir near the eagla9 nest location, a s  
a hnctlon of rainfdt, mowpack, ax! ::~tural I-i>dr:4ogiz factors, raher &an dam operations, 'The river 
may seasolaally trmsporr large ain~lunrs ot- mdrerials intcp the reserjojr, m d  t13ri3 resuiting turbidity in both 
rhe river and the reszrtoir mag renJer fish less irisible rc edg le~~  Hoivevcr, &e organis componene;s 
cs~ming into ehs rasesvoir g;.ri~.iadr rijr si:h prirnnrg 2nd secondar) pr~dbicxivity which S L I ~ ~ O T L %  Gsh, 
warer;ti,wf, and ultimatelj eagles. The reserviiii is reiasiveiy shallow, a which prohablj increasa 
nutrien~ recycling dtlring mmok e: . hl,rr?;.ovcr. tfie re%enwir is periodicail y drain&, becoming r~verine 
in character, which allows vzgerarion to de-veiop along the dewriter& shorelinz, This grot;b& not only 
contributes to nutrient recycling bur also prc~uides cover a d  habi&t for juvenile fishes. Temperatura 
in the river are generdifly warmer in saring and summer, and possibly colder in winter than regulatftii 
river reaches in cenrrd Arizona, a fa:lor whizh may signitlcantly affect the retative abundmre and 
spawning chronotogies of fish spezies i:npoI-rant to eagles. 

These mb other factors render rhe f-fiirsesiioe territory a significant study area where the ecology of t;?c 
ag les  can be c o r n p z d  with those o:ci;p> ing other areas, The results e~bta ind at Horsahoe arc iin some 
ways similx to chose obtained at the P:nal,'Pir-iro breeding territory where eagfes share some of the s m e  
kinds of habitat features, bur contrast sharplj with those acquired at Bartlett and Blue Point whose 
regulated riveriresemoir habitats are clifferect in nature. 

During the 1987 and I988 breding seasons %hen we studied the Horseshoe eagfes, reservoir elevations 
were moderately high, md  hrtbitat under the nest cliff was mrnainty lacusrrine. However, in vazious otfier 
yeas,  e,g,, 1989 and 1990, the reservoir was drained of wllter, and habitats b e c m e  entirely riverine in 
the nest vicinity and tfiroughout the breeding area. 23s information contained in this section, therefore. 
describes the ecology of the Horseshoe haid eagles in only one of severd s l a t s  e h i b i t d  by this 
changeable habitat seriing. 

Horseshoe is wirfrin the Lower Skir;ora;-a Litc Zone {C. M. Merriml 1890, a898: in h w e  19a) ,  and 
surrounding habitat ib of the Souoran Desertscrub Biome, containing species ctf the Pdoverde- 
Cacti-Mixed Scrub Series and the Creosotehush-Crucifixion-thor11 Series p r a w n  md Lowe 1980, Brown 
1982), The riparian habitat is a mixture of ltie Sonoran Riparim Deciduous Forat and 7;st7rs&fzn,nds 
Bitnme, md %he Sonorm Ripzia~i  Scrubiarrd Bionle (see Section D2). 

The t'erde River upstream of Horsebh:i? Resenoir xxleanders ~ r o u g f t  an area dtemax;tf.ly bound& by 
srnall promontory cf iEs, v; ith cciteonuois4s and u iilobs gmv, ing un the opposite hank, Son-te emerges 
vegetation occurs along the shalla>v5a t,$ ihe more open si.~orelines, The river flows past Iarge cottonwwds 
and wiifows with emergent vegetation iildny rile ?&st bank, ;and the hard-snag remains of old nest trees 
tu the west, before turning along the iange pa.imaonrLtrj cliff of C h d k  h.liountaia1, 7 3 s  area is lacustrine 
at high reservoir elevations 2nd ainta;n;a riffle?, rin:luding super-riff>%) when tile resemoir is !raw, One 
large willclw 3tmds dnni:  her^ thtj Tl ier  BuF$ih sil-utfl 1\3 &e maia~ body of she raenrcsit 



F i p r e  B4,5-1, Hilrsedme bald eagle breediag ;irca, 



a r y  1989 (photo by D. Driseoll). Box indicates area s h o w  in lower photo. 

Plate B25. Inflow area of  Horsrsha~ Wasen-orr {faang north-upstrmn~;. during Iagki w arer Levels, %hap 19idI. 



As ancnrinned, Hocsd.sh:ie Rese:.;;i;ir i i ; ~ r i ~ s  i-.::~;.n Ivicg only a r . ix.2~ ;hksnil:.I during Inany sumrraers to 3 
? - suhsianrial rt.s?s.voir in man:; \ai:;tr:,<, :.i~~;i iilrir:i~.-. Hi:? r.aj.=rv~ir cowrains some sxgnall wiila-:n. ani8 

. . > - 
mesquite . v3*aos  ilC ccati-t,ered in coi;es 3::;; a: i~r ,s~ ;i-iii e;,i.-t sticl.2, als'i;iilc;gh at high r2sea---spir cBeq/ation:4 I ~ ~ S C  

are inunda&. Erriergent ~ e ~ e ~ e i a : i ~ ~ ,  L, z r . i i ~ : ~ ~ ~ ,  LL~IZ  ;:xk'i:;bur pr~?lifzratt. at ion. levels, and xvaterl't:aii:l 
abound in winter, %'hen the ~.ese:.i':>I:, j i  ~ i i i j ,  Iz,rse:nitulP: -, bass atriac: fishermen ro edas area. ,Ifmzh a.if 

the r e s e ~ w i r  is devoid of haid cag!c p.r,ct;ing habitcii. i :~i tk <,pen cs?un:ry to the ease aild west. %..Tcs\sei~er, 
< .  . rhi. reserz.i~ir i;o11tail8,s b u r  large ;::1\,2;; ii.21~:: f i l l  i ~ i t h  ai:ind$iliiwn L ~ . O O ~  dc,bris at high water ievelb, 

fcrming massive log jams 81 rh: ba5e !::-' ilra~-lp*il . n- ie5y::i:= -.*--. ' sri;igs, Debris is frequenariy cicposited 
- .  1 elscwhcre alf;ng thc reservoir shi.reIlile arlci In ozi:lrwatitc areas ~ ~ ~ S X T Z ~ H . B ^ I  h'ritr-n CRalNoilnrain,  where 

raumerous snag percheh c~:;ur. 

Beliiu; Horseshoe dam? near r53e a,;:~;ri-;;r:: edge of rh; eagles' 3ai71r:e range, a single liae of i;ozlorau.osds 
grow alvng the rttgralased river, with ;lron:,:na.:ry cliil: giving way YO open bottomland, A targi: mesquite 

. ~ 

boscjue conlairrirlg a ilsmpgru~ind 2\:at.: ii:~vii-:s:rt"arn :~f the dam. The river is braided in this section and . . 
stipports some emergent ~egetmtli>n n,:~h 1s~).,i6ireci cvi-ronwoodr .. ~ 

Thc Horseshoe breed~ng area, r i m 2  i i i  !975. ;ur:eritiq coa~t-ains rvlv clifi nests dnd one tree nest, ail 
Iocatd ts11 Horseshoe Reservoir. Ti,:: n=\r*ng terriror) has been occupid since its discovery and active 
ail years except 1981. ?%e H\,raeshcl,: ,iJ,i:s, plagued hq tree nest inundzitrtion due to fluctuating reser:obr 
levels, have Iaid at least 28 eggs s~E;? :375 nnd flziiged 13 yiwng, An additional four nestlings, two 
fostered into the Ladders breeding art,. i382. aml i~i i i i  into Chino in 1986, also fledged successhliy. 
See Section D4.15 for detaiis on , ~ n n , ~ i i  j?rLiJ;i:t~i/~iy and anorlalit> at Horseshoe, During our study, the 
Horseshoe pair tidclged &re$ yourig li? 198: anJ one 1n 1988. hut none in 1989 tarhen a great-horn4 owl 
apparently killed thz singie ctlizk pr .XI::. 

f r?  1946, Pheips-Dodge Coppz: Pr>rl,:tb ! :~~r~t ' i rat i~~r~ conzrr-ucted Horseshoe Dam under a water 
exchange agreement bith t h ~  $31; R1\ e: t-Li!i2j M'ater User's Association. Hydraulic height ot this 
stmc&-is:e is 532 ft, and h e  re\ulr:ng rz?erTyg,ir hds d s u r k ~ e  area of 2,720 acres and a total capacity of 
139,238 acre-feet. Bet\$ een 5936 an$*: 19"-. a~iiiiid! intiow intct this reservoir averdgsl 342,OCX3 acre-feet~ 
2216 spilIita\r ~ijnsists iit a , -on;ret~-! ,~,d -I.dnn.5 ui:h radial gales 3rd a floir, capzit3 rjf 250,O(Xt cfs 

" ~ 

Mean water eievations at the reservi~ir w2r.e sixilar fi:r I987 and 1988 (Figure B4.S-2). Annual mesa 
elevation In I987 %as 2002 fc, a6111 uas slighr'iy ;\ibvzr in 1988 at 1996 fi, The range in elevations in 1957 
.:arid from I,967 ft irn Ocioher r:, 2,026 ir in bhj. In 1S8i j ,  ivater levels ranged frrcim 1.960 & in 
December to 2,C125 A in X-lay: h,li.:in 2iev;i:icir: ibs the first six rni~nrhs (11' 1989 was much Iowes thaa~ $hi. 
prsvious years zt f963 HI fa?iriirnurt: I:eigi-~i ev::.apeJ 1,959 t3 is, %;fay fdif.5 ft less than in 1987 and 1988) 
m,nd the rnaximuna was 1,973 .k'e ic Februsrzv, Ir) 1989. xhe reses~oir  was airnose completely drairaed, . . .  
causing rescmoir hahiear to be rzpiac.r! 3) rivcriiie iiabiraz-. 



%-,am a law of 121 ets in July r ?  s hig;i 6: ?,Iq- crs In Xlai-ih ~'FI~uP,: B3.5-3). In 198%. mmn mon8t-rl3 
f1ct.w rang& from 147 c h  in Jriiie tbi 1531 c h  rn 4fr1l Fiotv was much lower in 1989 with a anem 
mon&lj Bow of 238 cfs the 61se s lu  rn,,nrii: 2722 range in mean mor-ttfnlt in 1989 varied from 
114 c fs  in June m on15 428 ci's an F<.cttiru2r.i 3f2a43 monrhlj 6oit in 1981; and 3988 generdly incrrasd 
over &e first half of the year zeil2hing 3 pesk in th.2 r;>ring iTrpre  B4.5-3). In 1987, fia?wt.s were hiphesr 
inn March at 2977 cfs. fn 1988, slno d:a:lnce peii<ads of high floax Bere evidexla in February 61489 cfs), 
follow4 by the highest peak for the >ear ira Aglrll i 189"8fs]$. Flow in I9989 was much lower, .kith a 
peak of rtatlj  435 sfs in %far& 

Safety of Danrs (SOL)) n-todifications .i4 i l l  be required at Horseshoe D m .  The ~nodificattrium will Include 
ei&fizr a fuse plug spiilwaq or a iabyris,:i-1 sg,ilitvaq, along with other stnactural reinforcensenL? f(f3.S. 
Bureau of Reclamation 1989~. 19'30, K . 5 ,  Fish and i$'ildiife Service 1989bi;. These afternati-ves appez 
equivalent in terms of possible eftitcrs .,n eagles in Horseshoe tsrrirory, since construction activity, 
banow areas, and changes in reservoir i d i  els arc similar for birth. 

Msnth 
6- - 
t_.. Eange 8" Daily Eieva'.:~:, D L : ~  Ff;cn*r - -  Mew Merthiy EBet.a:ior 
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Figure BQ.5-3, X . l w  monthly flows and range of daily Botv in the Verda River at Tmgle Greek from Nctvernkr 
1985-May 1389, Flows masured a: ESCS Gaging Sratron i w t d  at river %lometer 90, 

The possibility of impacts to eagles from consrructinn at florsshoe D m  is probably minimal beca~se  
the n a t  xea  is at tfie opposite end of the reservoir from the darn. Water diversions on the upper Verde 
River md East Verde River (described in Sections 434.3 md B4.4, Ladders md East Verde) might 
conceivably aRect &e Horseshoe eagizs, but accretion in tile considerable distance between &e diversion$ 
md the reservoir may buffer the loss in tir,\t i n s o h  as its effects on prey Gsh are concern&. 

We zapturd  the aclula female baiJ esgle, AFOZ, ar the Horsesfisle breedi~rg area a~td find her with a 
tadic? transmitaer 3n 30 M z t h  198: ST e obtained data on her mouemen% during the 1987 h r d i n g  
season, isat did raue use a full tratkirig leazlr 80 du  so. 011 13 Jmrsary 1988 we capturd and h g g d  her 
mate, AMO3, and begm &e 1988 zr&skir,g opesarion5 on 19 J~RPIUIPY. We obtain& Eltj.ore conrprehemxve 
d m  on n-iovemzn~ during 1988 wher both birds wzsz telemeeesed. 



Plate B2h. Horseshoe Dam and Resz r~  oir Nete '.hat Elorseshoe 1s a shallow hasm. Thr: tunnel (arrovir) releases 
-water Into the Verde Rlver, February 18S9 { ~ h ~ t o  b! iS Dnscoll), 

. .  . 
We usually used two boars for radio-irxking, piislrioning li1t.m in strategic positions within &e srudy area 
to provide ~naxirr:um coverage c.f' z a ~ h  bird's daily aciivities. The techanicizins used hand-held radios to 
maintain communications and coorciinarior; (if ei'fcrrs. We tracked t h s  eagles during six study periods in 
1988: 19-28 January, 16-25 Febszary, 15--22 %larch, 26 April-5 May,  10-19 May, and 25 May -2 June. 

In 1988 we established a nest observatisn point Ghsik Mountain, appraximately 3CB m upstream and 
about 2 m above nestlevel. This ?nabled id;.nxifica:ion of prey delivered to the nest, thorrgh with more 
ififficuity than at other territoi'iz, s:;ith ~ i c ~ s e r  and more rie\.ateii vantage points. The single juvcniie, 
(JOisj, il&gcd ssuccessfu'riy vn 2 3 ~ 2 2  i988. hr u:hiii.i rime we discontinlad intensive tracking of the adu3z 
eagles, 

l%4,5,1 Ntirt$e Raaage 
D L I T ~ H I ~  the 1987 2nd 1988 breciij~;? i;.as:!:;:., r~;tc::jrd.eil :$Fa2 perching f r o n ~  Km 71. to Km 87 rm the 
Verdt7 Rivers 8 total of 16 ris,c.r Klns. H.i. i:;jr?;le ran;? .* ;.ei~icimpasstA ttnz vt-8-nt3ie of Horseshoe Rzservoir 
arjd rives sections both di;tw~s?rea:r: azti z;,:,Trlai:?i ;?I' :he t.iiserc;oir- iF ' i~~z re  B3.5-$3. AX4t1.3 had a siightIy 
smaller home 8-a:Iuz .t- (see Sec.iI:?n :%3.4!. Dcrri:ig 13a3: we observed him perched from Mm 73 eo Kna 87, 
a ~i3td 0$ 14 rivi.r Km (see figure R-$,5-4), 

n iq-~.??. . L,~naces in borne rarlg? use hi, ,41;9'32 x;;i .4MiJ3 shi?v%.n in Figure B4.5-4 illersrratc the weid knowna 
contrasting rilles I:& tlhz rapecr s e x e ~  il:ari:;~ - :hc :hick 2>re!e [,see Ferr.2~. 1990). The female rernaiawl (darld 

~ * .  
fcragt".) within :lest t-l;jn~-,y siigl-;rly morc s:i :h;kr: -;hs msie Q-ho perJied far nxlore .i'geq-kle~-sx%y o&er 



- 1  7: 75 7-7s /6  i f '  73 73 dO E l  82 83 84 85 $ 3  

< lJbj=-Ea 3 q--- % 
UERDE RIVER A HORSESHOE RESERVOIR 

~ . E S T  , 
VEADE RIVER 

)u! - 

6 -:v=- -s 3 .---- 
' r 1-2 

VER3E RIVER i: HORSESHOE RESf RVQtR VER3E RIVER 
,NEST1 

T I  5 -  The hala~a~r range of  thi?d a,iult seieaerered mdle iAXIQ3i  araJ fz'c1a8e: (AT021 at the 
H t ~ r s e ~ h ~ > e  t?rrlti>~:p ~ ~ U T B ~ Z  1487 {l~~;;~ilr  r r ~ l !  3 ~ : c j  1'458 



parts of :he xerritorj HoV;e\er, the J + L :  ~ g c  a::Ii113 dls"~al%cc of rraveb lipon the nesl ti2 perch or tanrage 
qqcitc sir-rrilllr arnimg tile pair T3:e n~al: ti.ni,~.ird a !:lean dirtan~e c?f 2.0 km in the wiergheri sznple 

of visatations while the fen-iale's izl e:,,g= * ~ingi; u ai; 1 9 km The fernald foraged murc in the imandazte 
i iiinity tsf the nest than did T&; ~na le  

Away from the nest their visrtations M 31.t 1113inly dlstrihuied dong Horseshoe Resznoir (ca, 85% of tot$ 
!isitations for both adults) and along tni: Ver.Je Rive2 upsrream of the nest, Perch% wifiin view of 
stlaliow water, &ough mostly iov,, n Zr?  disrsinuted aiang much of Horseshcse Reservoir. We 0bsen.d 
i%e Harsc~hoe pair perching along nesri) ;bIl dt  rhe reservoir shoreline except neax tfae d m  
( F i s r e s  H4.5-5 and B4.5-61. A3103 tsequenred Knn 71 where: IOW snags fined the west shore of the 
reservoir and the water was s:omeri :iat shaliou. la-. a!sv perched in and xound Mullen u;r~& cove AM03 
md AP02 travel& 4 and 5 fCm, respzcravzly, "t perch on the river upstram of the nest; h e  femde 
c~ccasionririy visit& the area just iioV;nstrea;s, of th.:: d m ,  an area withi11 the hctme range c t f  m n ~ e a  eagle 
pair (Clit%). 

M,5.1,P S~aring Range, AFU2 genera;:) soared over [and within the endpoin& of her home range 
a tab l i shd  with telemetry. She ~ ~ c a s i ~ t n d i j  soared over Sunset hlutintaists, Chatk Mountain, and sever& 
fCm upstrem of tihe nest. AM03 fuiliweil 21 similar pattern except &at he usually travelld fuhther froin 
the nest a e a ;  he sometimes soared do~.i~hrream ro EOn 72.5 and upstream as far as I;m 90. These 
extend& flights were apparentij terrlaria! rather than forage-relatd. 

B4.5.2 Faraging Studies 
Topographical a d  Iogisticai co:-iditio::s a: Horseshoe Reservoir enablecf us to eEectivefy track tile 
movements and foraging activity of rh? adult eagles: however, because observation distances were g r a t ,  
including those at the nest, we hiid a relati.i.ei> larger proportion of unidentifiecS i t e m  in the prey data. 

M.5.2,1 Prey Selstion. Trrs prej ipzijes taken by the Horseshoe femaie (AF02) and identifid while 
radio-tracking in 1987 appear in Table B4.5-I. Not inciudd in the table are four prey items incidenaliy 
not& for the Morsahoe male, AM03 iLthzn un-radioed) including a black crappie (324 gj t&ftn on 
I6 May, 1987. Tne fou number i,t prey items reflects the difilculties identiQing species while r d i o  
tracking without an observer a: the nest. 

A more accurate picture of prey selection at the Horseshoe site appexs in Table B4.5-2 (AF021 m d  Table 
B4.5-3 (AMO3). During the winter man&> of 1988, ;the Horseshoe eagles utiiizd scrme waterfowl (mot, 
grebe) but d s o  took carp and catfish. in our nest ttbsewations from April to June, we noted &at AFQ2 
deliver4 fish prirnxsrily (91 5% of biomass delivered), She captured rnostfy black crappie (36% of 
biomass), channel catfish ( I t i%) ,  and a r p  i l6R).  AX:02 also deliver& two fia&ead catssh md two 
Ixgemou& bass. Biomass contrlbueii:a,> oi: the 1m.1 adslts were nearly identizd for the okser?iation 
period. The fendtif: brought in 26 prel ::em estimated at 7,646 g biomass; the male brought in 22 items 
representing 7,655 grams. Ah303 cii.:i.it.iz~i mtl.ztl) crsppie (a -- 10,; however, six delik~erd c q  
account& for rhi: majorar~ ( 5 2 % )  i?: eiiz b~,in;ars. tTc: recorded ctnlj one czfish in the male's nest 
deliveries and three laryesnout;? bass. $441 p r = j  sterns brought in f i j  the m d e  were fish, We observd 
one unknown marnmdl delivered b~ rile -tcmaIe 'File prey lreans identit:& by remains collect& in b e  
Horseshoe nesting area ara found an Si=,tlon BS. I.5. 
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'dke ;hmniaiogy irz prey deliveries i? h~in?na:irrzr;J ~n Tabk B4.54,  No rrersds are discernible for moct 
speaes, pn,&a&il> drie 1.3 kt?c r~.eHasivcl: si lcr i  per~rtii i j t '  ~ c c t  ohser.caticlras; hotsever, crapplc nun~hcrs 
peaked in msJ-hilay. Carp md bass u:i.ls,.;riun In:reded &ring p t r ~ i ~ d s  %hen iesb crappie were deiivered, 

Table B4.5-4, Summarj of  estrmarzd :?i~tma.;s (grams! of prej deiiverd ttin rhe Horseshoe bald eagle ~mcst 
in 1988. Kumben rc pdrl;.r:;h~ses refer ro nunsber of ~ndividuals deliver& tri the nest. 
Some species are grouped for a;:adysis. Percentages expressed a.. percent of column total 
round& to nearest \%,th.ie nu;nher.. 

OISSERYA'T'IOI-; PEKfOT) 'XBAYS OBSERVED - 

4.:"$-/07;gh 5;PJg-"gi"_;88 5i2",-6i(f4!88 TOTAL 

9 days 8 days R days 25 days 

Fish S p a i e  
Cdrp 
Cati:sii sp, 
Crapprc sp. 
Bass sp 
IJnhown Fish 

Other Species 
Unknown Maznmal 2 (1) 5 %  
Unidentified Carnun 411 j ! )  7% 

B f  ,5,2,2 Ga~gsapfiy of Foraging i n  p r ev i~x~5  studieb, 1llos6 ft3raging at Horseshoe was recorded in 
the river section (or tapper reseri.u:n. dep"i".ing on warer i z~e l s j  belour the Chalk Mountain nest cliff 
iliaywood and Ohmm 1983, Ghorpeair~irig ariil C'sani: 1984, Len 1084, Heisfer 1985, Gmbh 1986a,  her^ 
er al. 1986, Becker and Hein 1987. Krnncdj and Riche? 1990, Michey 1980). Atthrsugh the eagles were 
obsemal flyiag to other area md rerbming \i ith grey. forrtging was ortit observd once away from the 
nest area [Chorgemlng and Crme 1984). A:] of this visual isafc~rsatinn on ft3raging was l imit4 $0 a r m  
obsewd by ABEbTP workers, and cthe:s xnatihing h e  nest, Af&;-rough eagles return& with fish from 
the sorrth, foraging on the mrairn body i l k  the rebenois was dif$!cu'It to verify due to the visual otastsuctistn 
oi. Chdk Motinrain iChoqeming ant, i'rmt; 1983b. Lett 1984, Heisler 1985, F. Hein, pers, c o r n . ) ,  



Adults were irbser~wf $in bke rives bzlq,ii Harsr;~hoe Dkns, but it was uncertain whether B%me eagles were 
me Ht_isseshoa or CliE p a r  (Chorpcni2lng 2nd C r m ~  1984, H; Eein, pers, iomm.\. 

In the current study, the majority a% pr P> ilema caplured during 1988 neshing ubser~atiom arrigina~d %ism 
Hi~rssshztz Reservoir (Table B4.5-5,. Llosr 21e:~ ~ ; ) J : I ~ S -  i x i u d i n g  blrrck crappie, were taken from &e 
upper, lnfl~%w area ot the reservoir in idnc+9p:li dnci hlay (73%).  More use of she remainder of the 
reservoir occurs& in late Mayiearly Jcnc ,255 vcrsub 14% fur the previous obstjwation period): 
httuever, sifr inlSoi% area remain& mp;,rtLra: i46)R of preq captures). We obseslid eagles Pdboring 
sirnilx habitat in the PinaliPintia terri txj  '311 Ri!;*~e\'eiL Resenair BSectia~ B4.63, and relatively Iinle use 
of the Verde River upstream of Horserhx Reservoir was record& durmg &is period, 

In January arid Febntary 1988, AF02 perched aforag much OC Horseshoe Rservctir mJ the "r'erdt: River 
( F i ~ q r e  134.5-7), possibly in response 1-2 fthc presence of waterfowl on the r&%ervois during &is p e r i d ,  
She even perch4 downstream of t$r: C~ ;E  a fe\r, tirnes. In hlarch, after the young ftztchd, AFQ2 s h q l y  
sdiiucd the distance she would travel and perched and forage;! rnoslij near the nest, During this month, 
flzc grmr majijirrify of XF02-s visitatit!i;s \%:re ic Mms E;I, 82, anil 83. Ira April, May and early June of 
liO87 and I988+ AF02 expand& her :ar.ipr bui still atnbinued til spend most of her rime in the nest xea .  

The seatjna! changes in AM03"s hrsmc: range tollotved a similar paI"Iern, During the early part of the 
1988 breeding season, he perch& thrciiigi"~sa;r his home range, on various p a t s  of the reservoir, and at 
upstrem md downstrcm locatiitns Rigur e B33-81, In 3iarck, AM03 visit& the upsrrem river section, 
but only rarefy went to locations on the reservoir body, Like pZFQ2, fie spent much more rime in the nest 
vicinity during Much .  After 24 Aprii, AM03 again began using all p a m  of his home range, 

B4.5.2.3 Observed Forages. We observed a total of 128 farages in the Horseshoe territory in f 987 and 
15388. Seventy-nine were by &e telemerered female, AF02, and 37 were by the telemeter& mde,  ,4MOJ. 
Tf iz  male was telemeter& on 13 Januarq i988; ir, 1987 he was obsenretf foraging eight times. We d s o  
o13seme4i one forage by a juvenile and une bq an rrniileratitied adult. AII but one obseryd forage occund 
17n the resemois. We remind the reader rhar. oecause of cirzumstantid factors of obsen~er location, these 
observatiorss of foraging events represent neither 'the relative numbers of prey specis in the mgles' diet 
nor the actud geographic distributiof: of foraging (except perhaps in the nest vicinity). Ratfier, we offer 
these data on obserjd forages a a wnj to increase understmding af the circumstances of prey czpwre 
(e.g., prey shtrrs, microhabifat features, exj .  

B1,5,2,4 Furags for Fish, 
Kinety-five forages ryere know11 to he f i r  fish, including six fish piracies, The  most 

rznsnerous idearifid prey fish were b l a ~ t ,  ,rappie, ui& 24 crappie takern in the 95 o b s e w d  fcirages for 
fish, C a v  were the next m~tsl  frequet~tij idznr_:aied h = 121, follow& by channel cat5sh ( n  = 9), 
tlathend satfish (?a = 51, and uaaidt.nri:id ld l l i sh  ( P I  = 5 ) .  There w&. oone abseavd foragt: each for 
largemouth b a s ,  s&lf~~%ra bass, thacd,l"ri r,,s?.aii, d::d 3x1 ubaidentifid centrarch;d. No a t u c h  am mam~als  
were nbsened, mJ we saw O C ~ Y  ttvo T L X ~ ~ ~ ~  TGZ ~ ~ t e r f ~ ) \ n i i ,  

Forages on Nursshoe Resenoir s e r e  rsnrabie for the Xarge perzensage sf car ion t&en.. Of fh7e crappies 
jui-fgd to be dive, we believe all Z i ~ e  were profiabiy moribund; nine crappies were defiaiteiy carrion, 
and ten were of u h o w n  stam$. Or the ;asp, three %ere iive (and j u d g 4  ti> be hexfthy), three were 
carrion, mb fotrr were of unknown ~ea~,is. Two carp were taken by p i r a ~ y ,  One live and four c m i o ~  
flahcaii catfish %ere taken, deng with 15aec j i ~ ~ ,  om vxarrjon, and five u&raeawn c h m e l  cat1-jsHa. Of the 
catfish %hi& cou31$ not be identified ? p c l e 2  ntxrae %ere kn3un trs be live, twia were curiisn, tW48 were 





Tablz B4-,5-5. Origin :a1 p ~ y  takesd by the radio-etlernererd Hi~ssestne male (AFYf03) and female iAFQ2 1 
rtdult taald eagles in 1Z38S. Not dl prey items dcli\ie:ed t~u ncat. 

Horssshoe Reservoir Verde River 
D a n  tc Deadman's Csre  Bend rn 

Dcsdiran's Cove no Beax2 Corronw-mds 
R e  K ~ I  ?3,4-75.6 Km X.7-79.8 Kxi 79.9.63.4 Nest Aaerr later FLas 

Obwrva~ioal k'iaspccified tL !>.&5.2 LL. 6.3-lG.0 kL 11!-1-13 &XI 82.6-62,P ltrs 53.5-88.6: 
Period Species 9% 901 9 ~ 2  903 {J~A~ 90-4 Trabl 

4 24'8s- 
S2l i t ;X Carp 

Chartnei Carfisir 
Flathead CrrrGsh - 
Catfish xp. 
hrgemoutn Bas5 
Black h s b  5+ 

Cmpp3c sp S 
U&nuwn Fash 2 
U~jrriowra M a m !  - 
Unirnown Prey i 

5i22:xx- 
5/4/88 Carp 2 3 I 6 30% 

Channel CstEsi'1 1 I 2 10% 
Largemou* Bass - 2 1 $ 4 20% 
Black h e s  sp. - t 5 %  
Crappie sp. 1 I 1 I 4 20% 
Gnknown Fish I B I 3 I 5 %  

anknosvn, and one was taken1 by piracy, In a3E, of the 89 other forages for fish (excfuding piracies), I X  
were judged ttt be dive, 27 no be carrion, and 44 were Eskt whosi: status couid nor be determined, 

Exa~~inirlg the eatire sarnpie of 17 riarages fcr fish juifgd to be slave, seven were apparently floating OBB 

athe surpdct: tvheat taken, suggesting he! were nnorihrtrad or o ~ ~ e r w r s e  incaysacitat&. Of &fie remainder, 
seven. seemed to be heal&y b k & ,  and xhree CCIBB~J n.01 be ~ S S B S S ~ ~  iis BD whebes they Bere norma2 GOF 

moribund, Of the fish considered to be health) when taken, ffiree were carp, anather was a krge carp 
or 4ca. 40 cn-r), and three were uizidentitjed, &Ye conclude from this dara 022 i>bscm& foraga ,Cat 
cmrion and moribune fjsh %%ere far more important ta the Horsshcse eagles tha:: were saomal, he&&y 
2;sl-l. 





D~SP,TI?U:I:";~ cf e i b i ~ v e d  r2sercrs:r fordgii-5 by AFO2 (1987' and 1988) 
and AM03 t 6988) are s h i i ~ ~ l  in F i g m e  BL 5 3~ >lost ~ibser:~sd forages o~cenrred in the n m  area md 
from SXrn 10- 13 en the easr a n s t )  ~h;lac 2nd from, SKm 17 to 20 on the 13ppo~itl: shore \her: Figwe 

" - 
B3.5-5: for distributiitn i)f shctreline kllo:a-ic:ers r .  I hzse ddra prca~ide a fairly accurate picare of $<,raging 
distribution in the nest vizinrfy, 'our ~t ia iez3 rsliabic k ~ s  ottaer parts ok zhe home range owing to cftmce 
Fxtrjrs in observer location {visitation d&;i r i i~ i .  sde t i~etter i~verail m e a i ~ r e  of &raging 61is.trihutiora) 

As ira the vitilt;ition data, &ere was a gredr2r ~ i i i ~ ~ ~ t j : ! ~ l ~ f  observed ft~raging activity in Xhe nest v i c i n i ~  
h! the f a d e  tinan hp the male (see Se;ri\in R1.5.1 on home range). Xvlmtnq of the foraging even& took 
place in the vicinities uf resemoir shallow area-$01' example, just ugstrem a~i nhe nest arid in the bend 
area dou nstrem nf the nest around Km 8 l ;SKr~ms i 0, I 1, 18,19, md 26j, but most of tPae aamal srrike 
points were in deep water, again suggeszrI:g carrion (see b z l o ~  for Forage Depbr), These sfididl~>w water 
habitats may be spawning area, pro~lding a sour:;. of carion and spent fish which %re Paken by mg1s 
after ttaey have dritieii out away from uie sh:iiiiiv, water. 

h f f  24 observed forages for crappie, I S  occur~ed if1 open water habitat. We 0bsen.d one fcxage in 
reservoir challous. mJ orte ctlrrion. pizkiip gas rxlade from share. Four were cthservd in resenluis 
coves. TWO of these coves were at SKrrl 18.5. one ;it 18.8, zmd tlne was at S b  10.8, For crappie, 

Nest 
H' 

1 2 3 4 5 6 7 E E is 12 32 :3 .is 15 76 97 18 79 20 2: 22 23 2d 25 26 27 

Shore Kilometer 

F~gure B4.5-9, Dlstnbution b y  share Kilcsmcfer uli- obseried resen43;~. forages LIT 119815 b) the teIemete~d 130rmhw 
male and feuale, GZ10"sdn - 27) md AFO2 = 343. The nest is in SKm I?. Dases nut mc1~dtt ~BITZCW~ ~BSP 

forages for waterf~~wf, See B3.S-5 for di4t1:bu:i~l:1 crf ~bc~~elzne  Healor~;.ter%. 



tiatsr depths at strike points wrrapondzif t , ~  c j p n  water ha"nitals: pst 23 ft~iskags in water, 1 h e r e  in 
water deeper &m 2W cm, and 0d4 one ui'the renzining four aneaurementb ui&\ less thm 1043 cm, This 
yattelrrl s u g g ~ b  &zit mmnsr ar &% the crapgle taken \irerag ficiating dead idor dying on the surpdze, 

Fngure B4.5-10 shows &e locatitions of iibtern zd %>rages fr:r crappie and other fish sgecim in Horsahae 
R a e r ~ ~ j r .  The h ighs t  number of foragzs, in S b  18, is at the downstream end of a sftd10w area 
center& ton SKnr 19.5, ditectfy acsrjss aSac restar-voir frttm the nest area md &erefore visibte from the nest 
cliff. Four of 6fre ren forages for c q  oZ2ur:ed in SKm 66- f 9, n e a  the shailo~ps upstretun of* a d  across 
&e r~servoir from the neSt area, Resewoir habita":or four forages tva open resemoir, wiih t w ~  ft2rag~q 
In reservoir shaliows md one each in b x k ~ a r e r  and reservoir cove. Tsle resewoir cove was at HeIl 
can yo^ (SfCm 19.6). One cxrion ;aq:, x a s  takeia from sbanre, and habieat for one forage was not 
ohsesvd. 

Resenroil- Rabitat. Excluding piracis, we imserved f li) foraga on the resewoir. Habitat for 75 (63%) 
of these was not& as open water resewsir. Of the remaining habitas, I 5  (13% j were in r~5emoir coves, 
13 (1 1 %"o)in r sewoi r  shallows, eight 17%) back~ate t ,  and seven miscellanmus (see Figuse B4.5-5 for 
distribution of c o v s  and shdlows). Fite of the eight backwater fc~rage points were concencJ.at& at 
SKm 17.5, 

2 3 4: 5 6 7 B 9 10 9:  12 13 14 15 26 -17 18 18 m 24 z 23 2a 

Shore Kilometer 

Black Crappie 
: ---7 

i-j Carp 

Figure B4.5-HC.. Dlstraknrlon Kj shore hlomrter uf observeb forages for three fish s p i m  w%sic%n d e  t ~ p  the 
q o n t y  of preq sea xn H o f ~ l m w  W~st:noi~. Ddpa are from b>c;.tR 1987 and 1988, See B4,5-5 for dut~bueion 
n$ sborel~ane kilometem. 



R.f.5.2,S klirmhabltat. 
tire - ?;in:e were able to yesif3 so few. &sage5 for live, 

hed&q; fish, it i h  not. surprasing &at microhabital measurenlena 8t strike points f t ~ r  the eneire %a& set 
(alive, carrion, and u&~ctwng were Iageb? ~npsi~dsceive. One difference mo,)ng specia wa? h g t  w9rerdfl 
m m  temperaara  at strike poinL% aaerag;,! warmer for black crappie l23"C, n = 23) &m for carp 
(22°C- n = 7 )  ur catfish speci~? (18"C, n .= :7); bpi$ &is was due to -the refatively re~hicteEf timing of 
o"tPservix;i foraga for crappies, Le., &ere Rere nip fijrages Sbr cragpis ir, uhservd in winter. 

Seven depth masuremeats at strike poinrs tar j ibe .  hed&y dish in the reservoir were 58 cm (cql, 54 cm 
( c q ) ,  110 cm {unidentifidf, ZBQ cm (unidentlfidj, f9S sm Qunidenzifd), a d  two were at dephs  nf 
over 20g cm @o& unidentia"te3i"t). There: wai i-irmtuailq ~ l i s  dereztikte curreat at my of hi: strike poin~q 
except for one carp forage with a current or about 0.5 rar:sec, 

. Fipre  B4.5-I 1 shows the uiisemed distribution of foraging depths for live fish, cmios, 
and fish of undetermined starus, Most: fish of all three catsgaris were *en in deep water, and &ere 
1s no qparent relationship between water depth and prey category. Mast individuds of each specim were 
i&en in deep water. Figure B4.5-12 compares &e disaibution of foraging dep&s in ffie entire rmervoir 
m d  in the nest zone, where most hragei ;>ccurreib, There is IiE;tfe measurable iliaereace in dep& 
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Figure B4.5-12, Distribution of reservoir forage depths for observed forag&s by the telemeter& Howshoe m i e  
and female, AM03 a d  AF02 h 1987 and 1888 (does not include piracies or foritges for waterfwt). Distributicrn 
is shown fur itfI mnm (n = 81) snd for the nest vi~inity fmne 903, n = 70). 

distribution, indicating that foraging preference in the nest lvea c m s t  be explained on tfie basis of a 
more favorable botrom profile. Again: this observation supports the concfatsion of a prepcjnderance of 
carion in the die& of the agles. 

. Except for two nertstlrerllents of ZW m or greater, distmce from shore to strike puint 
was generally quite short, rmging from 4 to 100 m (n = 42); six were fSrn or less from shore, Except 
for one forage at 200 m, carp were consisrentfy taken close to shore; six strike points for c q  averaged 
8 m .from shore (rmge 1-17 m), while 22 black crappie forages averaged about 23 m, md 14 caglsh 
avel-agrtd about 22 m &om shore. 

Perches. @tiffs accounted for 49 of 90 ;dentifid forage perch@ (48 on cliff I&gs  md one cliff top), 
bur 38 forages sta@& Rorn snags, a high propoflion crarrapud with oher territoria we studid* 
Mesquite snags were the most numerous ira fie data $n -- 121, follow& by sticks and ssurnps close to the 
water (a =: 81, ~fi;srd" snags (ffiose with 0~a95 the m a i ~  bran:hes (91 = 5),  and deciduous snags 4n = 4), 
Nine perches r-6.tuld only be ideatifid is 'I*4pl~zg~.~ 

Perch so strike point dismces vrtsid wididel), with a staoaest distmunck: of H m zubd a longat of 51X) m for 
a%hacK-s made directlj from the perch to the w m r ;  the iaverage distance was 122 2 [(n =f &). Succc%t;c;sful 



attacks syalned the same I-500 m i-mge, but the aierage disemulce was slightlg grwrzr at 136 m 
sn = 49). Tar long perch ro strike puiwr dib:,3nix, tile high success rate, m d  the si~.r~iHariq of d~stancc\ 
between suceessiatj ;and unsu<iesslirl forages x,a> be dele l o  ri le high freqnen~j of forages for carrton, 

Hs5.2.Q Forage far h e y  affier than Fish, 
Piracies, We obsewd six piracis in the Hlclrscst~~~e territorj, five by the Btemale and one bg the male. 
Three sf &&e, two b-j the femaie a d  tone by L+e mde, oe;urr.tii in the i m d i a t e  nest am ' R e t w a ~  
SKm 12.3 and 12.5. On3y one piracy, at SKm 23.2, o:cr:rr& irubide zone "$03. &;rear brut: herans were 
victimized ii? five ctf the six pifacis? losing one cattti-ish, one live carp, md three unidentifid fish to lfse 
e;tgles, In &e other piracy, twc~ rarreas lost ~i cci:rion carp tci AF02 (this W;EC the farage zt S b  23.28 

. W e  rrbsen~d fwcl fcorag63 for uarerfowi, one az ; IPKSIICC~SS~U~ aareack by AFCr2 on a 
group of watzrfow..l close tcs shore. The orher was a cooperatiye arrack by hotin AF02 and AM03 on an 
e x &  grebe. During the anack. AM03 stooped OR the grebe appr~ximateiy 20 times* witfi AFQ? joining 
tfxe a@ack while be perchd, &en perching i k h i l r ,  he continu& the aRack, AM03 crtught the grebe and 
tibolr it to shore, where fie w a ~  tflusfietl from it by a coyote. After the coyote left, AF02 ate the remainder 
of' the bird, 

B4.5.3 Prey Populations 
Currenr data on the fjsrsb c o m u n i g y  in the Verife River just upstrant of ffursshoe Rservuir are 
apparently not available, but 3.  Warnecke (AGF, pers. cornm,) advises  at this rmch is most Iikely 
dominated by carp. catfish md smalImoutii bass. In Section B4.5.3 &adders Territoq), we discussed 
changa in the fish community of the Verde River from Perkinsvifle downstreant to the conftuenee of the 
East Verdi: River. We concluded &at carp anJ catfish becoming increasingly abundmt as tssne proceeds 
downstream, whiie suckers become retatively uncommon. Kot sufprisingiy, &en, we did not record a 
single sucker taken 'ny the eagles either in prey deiiveries or prey remains, while carp and catfish were 
frequently taken hy the eagles. 

The most comprehensive recenr data on the relative abu,undmce of potentid prey fish in Rorsahoe 
Resewoir are obtain& from surveys by the AGF in 1987 oaiarnecke 1988). A tow of 1,413 potentid 
prey fish were coifected during electrofishing and seining surveys on the res;ervoir, Lagemoutfi bass 
138% of catchi, green sunfish (37%), and Slriegili (17%) comprised the bufk of the fish. caught. C q  
(6%) and black crappie (2%) were Ims abundant in b e  survey catch in 1987. Prey fish caught but 
comprising less than one percent of the total catch Incjude goidfish, catfish spp., md smdImoulfi bass, 
The abundmce of crappie wa strongly under-represent& in susveys because they prefer open water a r a s  
of the resemoir where electrofishing md seining is iBs less efficient, 5 .  Wamecke (AGF) told us that 
Honeshoe Reservctir caattains a l x g e  pttpz!iaric~n of black crappie which attracLs mmy anglers to the 
reservoir. He As11 m t d  that black crappie nn Arizi)na are relativefy shon-lived, raefy exceding four 
years old, and &at spring die-c3Es sf 3-4 yeas old crappie are quite cclmon in the rsefvoir, Post- 
spawning m o d i t )  appears to be zhe rzason hi- &e diz*fk, M e r  resepu'oirs can&iraing Iage 
popularictns ot crappie are BrabZieE, Ruosevrlt, and San Carlos raewoirs. 

In Horseshoe Rcqemoir, biack crappie %ere signi5canriy utilizeJ %aj bdd mgles earn late April tr;! June 
suggesting they were t&ew during their spauning seasow. Crappie begin spawaaing in ahe spring whert 
ri.ater temperatura ezxced 1.5-17°C an,i continues into ear14 sanurter (Minckley 1973). Wafer 
temperaturzs in Horseshoe Resen~uir when ;he eagles preyed am crappie were well wihin %be spawning 
b-eyuisemeaars a ~ f  ;rappie, ra~rging from 48-28-C ,;"sl;bhi;ugh crappie move into relatively shallnw water 



i < I nn; ti, C h l f $ S ~ P 1 6 i ~  nests for sj:)awfting, 7 3 iif Z-i Ti>:.;i,:-'~ - i l l1  crappie were in the deep pelagic zone i t '  
the reservoir r a d ~ c r  rhan the shallow lial;l.ai ;.:o;ie, indicaiin. 0 that ~hzse  fjsh ivere DOC eaken o f f  Qnitir 
spaxning nes:s. r'tirthtir. 151 of 23 crappk uzr-; tsk:r: In tvaher deep,-s than 200 i'm9 despite secchi disk 
i;ieaburementr of :CSS than 200 crn at the KCII, : ;~- , '  sire. (: i ili~ .- ' rhar the crappie were taken f~unl 
either the siii.f;ice of the %-ater or. ii~ the zbi-,i;ei- - t , l ~ r n n  off thc bilrkf~m, n~) t f l rom nest locatiiins, Since 

> : crappiz prefer l t9 C O ~ S ~ ~ I I C I  n251;s near cover? i: JAL:L::L; ha.,.? been difi'!:idt for 912 eagles ti3 Bcicaie spawning 
5sh; turi7idit). ill the resarvoir prr:bably aijc ;~ri;ji.en::d eagbcs fmin l;.ita'iing crappie nests. All data 
indicate thm most or ;all dl? black crappie taker! CE &iciri;?slaoe Rzser-I-air were dead or dying fish floaaing 
sla the water surExe. 

In the. hlississippi Rivcr, Kis&le 61966) fc;;ltliiL rhst b l x k  :rztppi;: s~3ff~rei.i high rxionciliey a&er age thrse. 
Tir California, CaIhoun (lBSS) noted cxtc~:si;,? sprirg die-offs of aduit crappie. Causes of tl.~ese deaths 
in C:aiifornia were underermind but ajyie;ar~li r;; be i i u ~  ti, natur:ii mortality of older fish during x id  
follc!sving spawning. In Horseshoe Resewtiir, ~ i :  i>b.;2r\.,~zii dead and d j h g  crappie floating on Ihi. surface 
on nurr;erous i?cc:rsions in May, Vu'? alsi2 f:.>~;:i;i i l ~ ~ a i i  zrapjlie floaring in Rartlzri Reservoir in late spring. 
In tmth reservoirs, many nf the &ad fish e.r;i!r;;ile:i rett.ase$ gameees but had no obvious ~?ftysictd ciarnags. 
t i-e ciinclnde illat they died aafter spawning. <:;ir.ii!;isij. v%,i) aiso fo~iunii ssrlall dead channel catfjsh ica, 
15 crn in length) on Horseshoe Reservoir diiring jar; sp-ing, but $her2 ivas no suggsstion itf the cause of 
mortality. We observed a similar die-off of ;2:fisi-: iri Roi3.se~eir Reservoir in 1989 (see Section R3.5.5). 

Carp were als:t u s ~ f  throughout the sttidy i20 January-l June 1988) at Horseshoe Resemoir. The 
propensity of carp for f e d i n g  and spawning i i ~  shailow warer conrrihutes to their vulnerability throughout 
the nesting season. However, carp becomz even msrz available to eagles during spawning when they 
form large schoois and move into shallow i\:itzr. 1; is i:ot uncommor, to see several fish in a group with 
their dorsal fins protr-uding from the water. hiir~:kley (1973) reported h t  carp may spawn in Arizona 
from Late February through July. We obse~-~~.c;\ carp spawning in Horseshoe Resen~oir  in May, however, 
we do not know when spaivning first began. iV;.ir2r zerni:,eratures at all bst one of the strike points ranged 
from 19" to 2XVC. Although carp may begin ipaivning when temperatures reach 1S0iS, optimd water 
temperature for spawning is 18-24°C. 

it is not iinzommon for carp to migrate from reszrvoirs into rivers to spawn. hf. Jakie (Reclamation, 
pers. cornrn.) rlhserved spawnirrg runs b j  carp tf;.:.i; Piza\ant Reservoir into the Aqua Fria River in March 
1988 bye aIso observed spauning rnigra:i,.~~b ~r :asp into the Salr River from Roosevelr Re~ervoi r  in 
byring 1989. Spalvning runs by carp &om Ilor?.sbboe Rzs:ri.oir ti) the Verde River prohabll aiso occur 
a:;d may pn>\ ide foraging opporbuni"tes for :!,z c:;gI=ii. Faux ,upcr-rl.fliies sre preserst in Veril*. River just 
upstream from rile nzst (Kms 84 2 ,  85,0 :v $5 5 ,  86 h and 37 1 )  tshii;h migrating carp must cross to 
cr,r2r a ~ i d  "IT~L'z; UP P ~ G C Y ~  

1-ai? trii>t;~ar:es III :he Fliirst.shne Tzrrltiirj. i.lm? i I..-r &and Sja".morr CrecL, were apparently not u ~ e d  
tile eagles for foraging in 1987 or " r 3 Y  :I 1 ! $ ~ 1  ' i ~ r ~ 3 t  in the II IQZF 3 km of llilne Creek ctrr 

3 faninar) revadled ctnnl? one $mail fish i .z * 5 !-nr T! I Fia3ii in Ihz creek in 3anuarq Mas less &an 
13,5 ;fs. and the majtjritj tri ilabitar %as less rh,,i~ 1L5 CE: deep Hahiral f ~ r  large rzseroolr fish suitable 
os sdgle pre7i wab unavailabbhie for spawning brf*,iuie i*"o,u Soti iil t l x  creek, On 23 1:ebruar: 1988, x e  
,nrvc>~i t  S>car;-iore Creek from its c~ t~~ i i i l t i l , t  Yerd= River to 3 km upstream. tio fish oycr 
15 sm were oki;ertd in :he at t h i s  tiny Sci2r;ij 1i3itBf j> 1 m deep,) behind heaver dam:, were 
pre>r.iir, hut i l . , ~  helJ Iarge fish, Riparidri a cg:tn::ur~ a l iag  the ,n~ek \\as quit2 denss. often f~trming 
9 /c,i~:j)lete ZbfZrlPy ox .=r the streambed. %- ,I? 1: ,,l,,ir bl2h I + Z S ~  preb:i:t i n  9ha creek, $ 5 ~  q ~ i c s t i ~ n  i f  the 
eagie.; ciiuid kabe fi)~.dgcd ~X~bjre 





JW.5.3,1 Carsior?. Hn nine carricsn sun7-.:-> 1-2 Horseshi,c Resznoir tonein Ss-pteznber 1987, two isa 
Janua;.>. one i aa  F e b n 1 ~ 5 ,  one In hfarch, i l r x  an Aprii, axad tan irn his?> 19881, we found 20 c q ,  
4 sappie,  "Pzhwaacl ;atfish, 1 hiusgill, 1 grzri ictnfisn, I shad, 1 striped and 1 d u l t  javelirma. 
Af least 46 rtt tht? carriora carp (44-59 cnl) hsc:r ralrnd dt the shoreline ~ 1 2  on 25 J m u m ,  armif 4 on 
22 Febrlaxyi, and were uvidenttj angler CaiireL m~rta:ities, Ali four crappie %ere found an May. 

B3,5,3,2 Wnferftswt, Table B4,5-0 s$liju? ri:e results of watedowI suneys conduct& csn fforsdshoe 
Reservoir during ESe~ernher 'Lhrctargh May IQXb Two n i  the bald eagles favored grcj  in Arktaaa were 
common in these sun-ejs: coots and eared grc3:~. COOIS were seen in afl nrron&s with a peak in January, 
and eared ;ifrePt;h were seen in Jmuay am! Febnsar~ . Among other put;x"live waterbird prey. many 
western grebes uere seen in February, and aaaaiidriis were noted iirm December and January, 

B4.5.4 Human ImpacB 
'Re EIorseshcte Territory, rkoufh not as ~tasii:, a:~essihli: z oothr sites, has fairiy high numkrs  of gubIic 
users, mainiy it1 boats. but also occasionaii) in heil;o?iers, Amounts of public use probablq vary in 
relation tc? the elevation of the reservoir, &ar 13, whether &e resenwir is facusfsine or riverine, Daring 
the two nesting seasons of this study 11987 acd :986), water levels remain& high, making the reservoir 
more attractive to anglers because of easiex boat access and because the higher water levels e n h m c d  
spawning and foraging habitat for bass and :rappie, the two main sport fishes of h e  resewoir. 

h h l i c  users had two main ways to access Horseshoe Reservoir: (1) uunimprovd boat i t m p  at the 
lower end of tfie resemoir which is about a 30-km drive from Carefree. AZ (the nesest town) and 
includes approximately 11 miIes of dirt road; and, (2) a road from the north side of the reselaioir which 
requires fording the river (four-wheel drive vehicles). and driving anotfier 3 miles to access the reservi~ir 
from 'Lhe e a t  side. 

Drrring the two years of our smdy, the breecirny pair of eagies nested on the cfiEs of Cbdk Mountain, 
well above campers and resenpoir t r a s c ,  In previous years, tfie pair has idso n e s t 4  iin some of tbr: 
drowned willows or on an mificial na t ing  piatform provided by the Forest Service on the upper end of 
the resemoir, sites that made the eagles more vuinerabIe to disturbmces by v i m e  of their being closer 
and more visible to pmple using the r ~ e r v o i ;  and.'or to those cmping on the south end of fster Ffat, 

During 1983-1987, nestwatchers recorded fairly high numbers sf pubiic use incidens at Horsahoe, 
cornpard tCa other hrwding territories (see Seztion D4, Is"); however, four of five nest watch repom said 
eagles rarefy did more &an watch pubfir: users. and no more than three flushes were record4 in a given 
hreeiling season. 

On an incidental bais,  we obtain& 54 secoriig of p:ihiic use events in 1987 and 1988 Gable B4.5-71, 
Tgilcse occurrences were record4 thmugfic~u; :he territory whenever the j  o c c u n d  wu.i&fiira 1043 m of m 
eagle. Ristrikuticjn of data depend& oa? the 1o;ar;itrn of the telemeter& eagles and the trackers and does 
not repsesznt the distribution of public users i>r, Harseshoe Kesen3?oir, 

The data indicate &ax Horseshoe territory had the highest percentage (48%) of flushing incidents 
cornpard to other sites md r d ?  lfaird in the number of public use incidents recorded. The Horseshoe 
territory has no clcrsure, a Fdctor that probablj played a part in cht: ~ u m h e r  of incidenG record& as well 
as the merali number of flashing incidents. ?'la= upper part of Horseshoe Reservoir is somewhat ttnrarro-tn, 
as zre &e riverine powions ktpstrem to %hick 5~x1; h z ~ e  access during high ~ a t e r ;  rhis brought patpie 







and cagies ii:Lo gi.e:it~r prc~xbmity. H@IB;.@, adr-i~rng 33 Iloating e\-ents iahere eag12,s ixnd pe4.i,p:e w;rc \viekil;j 

IN? rn. t1aei.e a..ir.e 16 fiiishes 198% ). In ,ail hi: one ;if cili: Qushillg ei.eni-s inv~lving Pmss, rhz birds \\;i.rc 
p:t~,ibes% leas fhazk ial m aiwve the is.aesr; and in ehr remaining. in;idex;e. less thar: 30 in. Sa? f-~tct;ar,s were 
iloeed rrt ila\.e -fluslad e q i e s  5ona :i;e n s s ~  

The riuinber of I-ie%icoprer ira5dzr-ntr in th? ewii seasnns f! -- i I j  ssd~l's~ kirg?, innd the r;hle r > f  Blhisl.iiug 
~ 5 5 ~ % ) ,  high, PYhy su  man:; e+,en:s occur:.& is unhou-n E C ~  us. Tn 5xir ~ 4 '  the 1 l everaes, %he hzlizrqae6r 
vi.25 j u d g ~ d  to be within 25 11: of ;hi;. eagic, and in a fife! eveilt. within 50 rn. 

BJ,5,5 Uiscussirjn 
The nlj:l-ne $3; Hor\<sl~~sla. pair is not :,:lii'rcc rhnt ~i Brlaon R C ~ : I ~ ~ ~ I Z  $31 the Pit R h e r  In ~ ~ i i ~ t h ~ r n  
Caljfoxnia. a rer) s;h habitat for b:i:d z,%gles n h n c  a fl-e?-flcu ing rrrver er.itzr\ a rel;itiiie1) smail P282miiiT 

bBi6~Sjsienzs Acalysis, IBC. 39851: six pairs of eagles nest dn Brl;tss, R e ~ ~ m o i r ,  th? highest known dcnsjily 
ijf neqting pdirz in noriklrsn Caiifcrnla. During the nesting seasor: these pdirs. particubarly tbms on the 
uptrearn enci o: the rebsmoir, fetd zxainl) ,313 -fishes that hat.: died thorn spawning slrcss. Carrion i s  
erpccially c6~-imix~n at t l i ~  riier's inno% to th: ressnctir \\here fish d>ing upbtrearm are u a q h d  ddovra. 
Otfier fish. spawning nn tire reserloir, d i e  from stress asi! be;o:ne aa,crlal.ile as 2arrion. 

PIatc B19 iiosseshoe Dnm ri.lcac.~ng u ater znro tile r egmlazcd Vrrdz Ribrr (photo i s )  P. Brik;r). 

Observeil fc);llr.:nge:- at Horseshoe wzre primarily on the reservoir: we obse~-+w! ~ n l y  one fixage on the 
river. Forages were corrcentrated mar the nest and across fhe reservoir from ir, alnd there $vas r-lo 
apparent differerai:: in the distrriburion of general fcjragialg locations for variotls fish spi;cies taken. 
Black crappie !vere rSle most frecguenxLj obsr\.ed prey flskg* faj'li;)u.ei$ by csrp ark& chamel a t f i s h .  %*his 



was the ;ase even though crappies were caugnt during il mclre restricted period thm were other prey 
3pBCi;leS. 

Pret tzikcn in this rcrritorq was notable for a high perzzntage of r a r i ~ n :  &is was k;F%c$"~*tn from both ddirwt 
obrel~ation and inference itn the ha..ik of wate: dcptq9.4 at strike points axad fi~raging strike ehaacteristics. 
Although most forage pnintt. were close co shore, regardless of prey speciea, and dtftougfi the fo rags  
were often near shallow a r m ,  most water depths ucre greater &an ?$fO cm, sugymting &at the eagles 
were taking dcad or milribund f'ish from the waler irariace. ?%is t v s  true both in the zone where most 
forage3 occurred and din the re,ier\~ttir as a wk;A~.  

We did n i ~ t  s:;aid the Worseshisd pair of eagles ar, I389 ro ubszwr their foragirag behavior under 
~ t ? t i l d  have been far dieerent conditions. Tfie rt>r_r1~31! w& riverine rn the nest vicinity tftri?ugfivut .she 
i989 and 3990 breding sez%.sons, One young h~tirekred from t w ~ t  eggs laid in 1989 but was apgarentlj 
k i t i d  by a great horn& owl. Two young 11eJgeii in 1990. 1s is therefore appzent from %is &at 
lacustrine habitat in the nest vicinity, prevalenr during our study, is not a necessay ingredient to the 
sticiess of this pair. In tlur sttIdie~ of bald eagles "ioraging in riverine krabitau at most of the orher 
priority territories, we found super-riffles tc Ise a highit signidcmt habitat feature. It is therefore 
probably relekrant to note that each of &e Grst four river Krns upstrem of the nest area mntains super- 
riffles, one of which is m o n g  the must externwe of all we surveyed on the Salt and Verde rivers. In 
addition, when the reservoir is low, both IKms 82 and 83 @enea& the Chalk Mountain cliff nests) contain 
super-ri2i'Ies. 

The question of what happens to prey populations in Horseshoe Resen~oir as a result of drawdowns is 
intriping. During drawdowns, prey popuiarions are forced into a smaller habitat area which may 
increase competition, Poor water qudzlity (i.e., iow dissolvd oxygen concentration) at low resewoir 
elfiration might lead to fish kills which would renlporariiy increase food for eagles bur might r d u c e  prey 
populations in succeeding years. 

However, drawdowins xire us& as a mmagemenr tool in many resemoirs throughout the U.S. to force 
forage fish from cover (i.e., vegeration beds ir: the littoral zone) and m&e &em more available to g m e  
species (i,e., largernoutfi bass and crappie). Often, significant improvement in &e g r o h  rates ctf 
gamef:sfi occur during a drawdown. The "cost" of a drawdown to resewctir species is Iower repmductive 
success due PO increaed competition and prdation on yourag-o&tfi;e-year fish. The loss of a complete 
yeas class nf a prey species may result from poor reproductive succkss during drawdowns possibly 
reducing f~~raping oppomnitit.s of the wgles In future years. These eEects would prrrhabjy be m s t  
evident in centrarchid prtpulations (i.e., crappie, bass, bluegills) since &ese fishes do not occur in I z g e  
~rrnmbers in the river rand woufd not be supplerwen~ed bb dispersal of fish from the river, a would be &e 
case for t q  and catfjsh. 

However, though reproductive rates may drop clurlng a drawdown, when 63se reservoir is fiIlaf?d, conditiom 
ia~lprove nrarkedlj- Nutrie~-nts in $,he reservoir nnaq sign~iicanrly inzreitse when vegetation is flotadd 
Seading to higher zoi,planrbon popu8rations Bzdd~;la;ak~on is ~e first fiacbd of mosf fish species). This 
phznc>menon is often t e rmd rSte " n e ~ "  resemoir efie;*e and allows marrq older resckvoirs tcb maintain high 
pruifuctivitj. Further, recently flood& yegetaxion is ideal hahirzi for the yo~mg-isf-the-year of most fish 
species and sen7es as spawning habitat $"or carp, 

In suns, we do nrtf know the net effect of d r a u d ~ % n s  esn eagle prey at Horseshoe, However, dapike a 
histors of f r e q u e ~ ~ ~  d ~ a w d ~ w n ,  the r i~hness $31 H ~ r l e s h n e  Resemoir a source of f w d  for bald m=agl~% 



ir, the tears of our sftidy w a  appzuenf in the rzldtr\,c'8) small K>raging range rsf the pair, with linle 
csrrphzi~ c>n 1i>ng-&istdn;le travel to cutlying f~r , . ig i~g  lccatiezna or even % < I  riverine habiea~s close by csze 
Section A3.4). M'e musr concfude &at b e  w r , a s  : J ~ L ?  i b  working quite %e%l for the eagles. 

B4,5,5,% F5"ater E%ajwi Impaclti, Constreiit-n:? zcrrvitj and alreraeiom tcs the d m  Iself arg unlikely 
to affect eagle :?esting in &rs terrgtorfi, The ne3e area, which has been us& every year since at i a q t  
1975, is roughly 6 airline km upstrean of the d m .  and tfiis distance should prevent any direct eBxt  on 
nsting activity. Sisxailxlrl?, ccanstmctir_tn at thc dam rio,iicf have a rmegIigihle effect on bafd eagle foraging 
on the reservoir since IitBlc fk~ragins o c ~ u r r d  near ti82 cam. Some foraging occurrd iat the shatlow ;irw 
on the west shore of the reservoir abrrrrt crne or rwit Kmr rmtrstfi of the d m ;  however, this %as not m 
irrlportane fi~ragii-lg area. 

H~tdirecr effects an foraging oppaaunities should hiso be ~ninimaf , since resemoir efevations, reawe ra t s .  
and release elevations are not expect4 to change $3. Fish md Wifdlik Service 6389b). iF"& 
zfevations would be restrict& in spring, but nc! f':sil kiii is predicted W,S. Bureau of Rectmatian 1990). 
Given the targe percentage of rsemoir carrion in tile dier of this eagie pair. fish kills would presumably 
he a short term benefrit to &en1 so long as kills are ~ u h  Iarge enough to &reatea &&re fish popufatiom, 
Since the rese~ctir  has been essentially rilerim in some years, with no appaent effect on wgfe 
producrivity. food supplies fife appzenti.; nor thredtenrb. 

The borrow area for construction is helou the ciam in an area occasionafly visit& by 'the Horseshoe pair. 
AltRough disturbance and siltation &ere would probablq not affect the Horseshoe pair, increased .turbidity 
nlighr aEeet the pair: at CliE territory, a shon distar~ie downstream, especially if young were present. 

We are unable to say if foraging opportunitiw for the Horseshoe eagles might be aEected by a trend in 
redrrcd flows in springirne in tire Verde River as n~ight result from I) drought, 2) from water diversiom 
trorn the upper Verde and East Verde rivers upstream of Horseshoe Resersloir, or 3) fforn a combination 
of &ae .  

84.5,6 %lanagerneat Rwommendatio~ts 
In yexs when the Horseshoe pair uses tree nests, there has been the problem of inundation during 
flooding. The agencies have correctly raponded by monitoring the rtmt and by savirrg &a: eggs or chicks 
on a number of occasions, a d  have succeeded in successkfly fostering young to o&er sit= (see 
Section D4.15), Another problem associatd uith the tree nests is that: bass anglers fish in &e uea  
sound the nest, and even sometima tie heir boats 10 the nesr tree. In addition, a watedowl hunting 
blind, used in 1989, is tocatd 300-40Q meters to the south of the current nest tree ( N a t  9)" In y w s  
uf tree aessing, a closure is recommend&, 



The Pirral and Pint<) breeding a rea  are I o a t d  I P 3  b,m ,,st uf Phoenix OD the Sail River drainage a z a  
Roosevelt Resewulr (F~gdritre 84.6-3). The twi- Izrritrries srir consider& together in this report because 
dzring the yeas  of OUT smdy the Pinto femaic csmc rc reside in a part of the honlr remge of the Ittng- 
etablisheri f'inal pdir, fi~rming a polygynous bur unpmdu;tive relatiortihip with the Pin& male, For stbldy 
puqoses t". e refer to the area ciinlaining the Pinai and Pinlci nests and the home ranges of the three adults 
as the ""Pintai'Pintti" breding area, Sectiorti; D1 29 and D4.23 contain more infornaation about &He 
eagles, including data on years of ozcupancj, r*priiJuciitrn, m o ~ a l i t y ,  and a review of varlilus reports 
h~ the agsncics 

The hahitat sening at PinaiiPinto is sixlilar to tha: iicapied by tile Horseshoe pair in being near an arm 
where an u n r e ~ i a t d  river section enters a reserioir: eagles of both hreding a r e a  use both the riverine 
and lacustrine habitats. Bowever, rhese differ dislinctly from those used by the Bartietr and Blue Point 
eagles who exploit regulatttif, deep-release ribs; secxi~~ns and reservoirs fed by r e ~ l a t d  river reachme 
fn this section we wilt conrinue trt shav, that haiiitd-c and prey selection by the nesting eagles reflect such 
habitat diffsrenees. 

We were also ccsncerned with understanding the ecology of the Pindi'Pinto eagles because of proposed 
challges tea Roosevelt D m  and the diversion d a x  upstrem of the reservoir, md he~autuse recreation 
development prr?jects on &e Sdr xm of the resertroir were anticipated by the Forest Service. 

PinAiPinto is wilhin tfis Lower Sonoran Life Zone (G .  H. hiferriam 1890,1898; in Lowe 19@), md 
surrounding habitat is of the Sonoran D~er ' iscrub Biome, containing species of tfie Paloverde- 
Cacti-Mix& Scrub Series and the Jojoba-Mixcd Scrub Series prawn md Lowe 1980, Brown 19821. 
The riparian hahitat includes Frernont cottonwood, Goodding willow, mesquite spp., tamarisk, and some 
emergent veetation dong scattered cliffs and culbanks, 

Upstream of the Pinal nest, locat& near the mouth of Pinal Crcek, the Salt River pass% &rough a 
somewhat narrow canyon between Reclmond %fountain and Black Mesa. fr &en flows into an ' S k u w e  
bound4 by cliffs and iarge pinnacles at 'i Km 213-1 I4 (""tt'hite CLi%smj. Pinal Creek, Bowing out of the 
Pinal S%ornnrains, enters the Salt River at Krr, 112.7, The creek contains few fish, possibly because of 
tailings from copper mines in the Globe area. 3us: downstream of the Pind Creek confluertce, the Salt 
River emerges ;from the mountains into the brtsas expanse of Tonto B ~ i n  at ICrn 112.2 where State Road 
258 bridges the river. The river then pases  over the Rooseve'ir Diversion D m  at I(m 110.8, and info 
rhr: hfeifdler Point sea, a wide bend with aburiiiant co~onwoods. The river continues &rough shatlow 
sandy fiat,< and passes tinder "R& CfiEs" which o~eriuok a marshy arm conaining cottorawuods md 
emergent vegetation on the opposite shore. Jus: downstream, the river enters Rctosevelt Reservoir in the 
vicinit? iaf Cougar Point b'Km {OH); bowcvcr, rile lo2arii.n ofthe inflow depends am r semoi r  elevatio~. 

mnis is tfle beginning of Cmpaign Bay, a broad shaliows at the mou& caf Pinto Creek @2m 1W), bound& 
at its downstream end by Schnothouse Poiaat 2nd llee marn bildy uf the resen~oir. At the dlawnstream end 
of rhe eagles' home range is Wind? Hirl and S n l m i ?  Cove at Km 87.5 where there itre a few 
coaonwoods Q)&erwisa, the resen-oir shore helu+$ S:hi3olhuuse Point contains few perch trees other than 
sn-rai"n~mcsquitcs, paboverde, arnd saguaro cac~w,  iwia:ei, zrtbanks ailsc~ ~ f f e r  eagles a \ iew of the water, 





Plate B30. Fre-ftowmg Salt Rrver entermg Xortsekti: Rzszrvorr. Note the shallow ~nfloul area of Canlpargn Iia), 
an ~rnportarrt Eoragng area of the PinaliPinto eagles, l i a j  19889 (photo by D. Dnscoll). 

H&toq of Reproduction 

Discovered in 1978, the Pirsaf breding area contains tuo ilirf nests (1, 2 )  and one pinnacle nest i?), ail 
o~erlaoking Pin$ Creek, near the confluence of the tree-i:owing Salt River (see Section D3.22 and Part 
F for nest locations). The eagles used oniy Nest 2 buring 19-8-1985. Sporadic nest checks during the 
iQ86 breeding season revealed 01113 one adult in tke  srzd; however. a new nest 13) was found in 1988 
2nd conta in~4 ool eggshell fragmenb, inc-ticating p:?,i,ixis use ;pussibhi> 3986'1, Nest 3 was used by the 
Pinal eagle$ in 1988 and I990, wl.aiic Nest I %;tl rrs?~: tn 339. 711e Pi;~nf e n g l a  have laid eggs from 
24 Jarlnary CG 16 Febiuarj, harched yaung from 28 F;b:~sr! to 23 March, and fledgcil eaglets from 20 
1 13 0 u e  ?here iiate been at least 19 egg- :!r,-e i Y 8 ,  &t.a:md the pa;: has been successful in 9 of 
12 e a r s ,  'iicdg~ng 12 5iiung. 

. . 
.2tiiralts appar2n:i~. abando:led the nest, which c i )n~; i~ned ti$:> eggs, in i980. Ira L961 one young d i d  in 
tile aszsr, canniba'!bzed ;a feiv days after hatching [Hal \i;.a>oad; iinil. I)lamsrf: I982 8, and the seci>nd eagiet 

. . 
iiedged, A ncst'ning di-LA in h982: but 61 fo.i-,stzr eag:et .from the "76'- breeding area fledged from the nest 
(i.fayu.ciod arrd Ohmar% 1983). One eaglet? es,tangteZ in mowiiiamerr: fishing line, d i d  in the nest in 
le?88. i$~rroekes rilsc. died in xhe nese in 1989, aid:?iigh :ci sibling 11;dged. See Section DS.22 f ix details 
ca-i aa:~usl p r p d ~ c t i t - j t ~  axad anorlaiity at Pinal. 



$Ye radio-tagpcj a secnnif aduib fc;na%@ In Deci-m'::~i 1987 in Can:psigra Ray ;ax rhe inEo.rt. of Rooszvell 
Resert-ilk ::I I:3fcewrber 1987. This bird, the Pir;ti~ f z ~ n i i ! ~  i,.iFi).?>: 11w3d wirk the pvlygynous Pinal inale 
O-'?di?Ii a:>; arrernj3ted tcj unsuciesshlty to rrc:-r iii  Xm 103 i:tr.i\,ss Lrr:-;11 Red Cliff's, Figure $$$,&.-I 
displays r h c  .:rl.laalvt: ~irlsitions of dne Pin21 and f i;?r!i r l ; J i l> .  

TIE Bi:r.e3<1 i l k  Rec1amdz11~li ci~mpie:=dg Th+adoir  i.ltcoweia Darr! in %iaii, ~ R x h  w:ts ihr: f?tja..;t major 
x:ru;ture built ;jra sihe Sdlt River. kuca td  70 x i l : s  n ~ r t h t a t :  Phwnix  and 38 nailer northwect of Globe, 
.\ri*ona. this thi~lr-arch darn spdns the Salt RI~Y, :  and ior~ns Romevein reser-~oir with a surfg;e drea of 
1',360 2earld a hbdrauiic heigkt fit' 2.34 f e t ,  IT> .~ l td l  ; r i l>l i : i f j  ia 1.381 -580 acre-feet, Tha-. rpilttelaa 
;PI;P)MS ;i f l l ~  zapacily ~1 l5O,iX3il cfs 

i ie~er\~uir  elevations were very sirr~ildr in 1987 2nd I.)X$; anr,uaI rzean uater cievatii~n b a s  2225 ti, in 
Sorb i, dars 7 h c  rarlge ok u dter heights i a r i d  fi d m  2 1 i 8 k i 0 ~ t ~ i h t . r  i ro 2 136 ft (May) in 1987: and in 
1088, r n i ~ ~ i n u m  ~lztat i r rn  uar  2 i 18 ft iAu2:::t cns:I rhc n-inxiaurn level was 2233 ira: ihia5i 
s i  Igur-,. f34.6-Zi. hlean el3cations o-izr the first r ; : i i t ' ~ ~  I989 u2re  lo'vter with an average height of 2121 
ii 64 f", beinw 1987 and 1C388): water ie%els rangc,i trtt;n 2 106 (June' t t !  2 125 A iMarchl. 

Month 
- 
b . . ! Ranac =i' 3."?;' -'.-.,.- 'a- 
:;--. G.  s c e - , ~ ~ ~ , ~ - j  !:;!~:arj; Vz'-F! "i$eaz M ~ n t - i , ~  Eimx';-r 



5dt Ri,*e~" (EzrafiPi&t8 area) 

Mem mnrad flitws in the Sdbit River entering R.ioszi.eis Resewoir uerz also simaiar in 19887 and 1988 
19953 cfs and 867 cis, respe~ti \~rly),  Mean monr';i!j n'.,,.x% in 1987 ranged from 2213 cfs (September) to 
3104 cfs (April), ~ h i l e  alaean mcjnthlj flows in 1985 rang& from 213 zfs (Xovember) to 1785 zfs 
bApril)@lgure R3.6-3)- Spikes in nlar? daily f l o ~ ,  o x u r r d  in the spring of both years, peaking during 
the mon&s of M z c h  and April in 1987 and F e b r u x ~  and April $988, In 1988, considerable rain Aso 
occurred during the summer months Qune-August r r=s;rlti~lg in setesd pe&s irz meaa daily Btrws. Mean 
dailq fli?w;is ir, the Salt River during Apri-i and Ma), when c a q  and catfish were m&ing spa%isaing runs 
out of the resen~oir into tfie river, a v e r q d  2207 cfi. in 1987 and 1496 cfs in 1988, 

fn contrast. mean mcinrhly and ge& &day flrliws during tfic nesting seatjn in 1989 were considerably 
Iower &an in the two previous yexs v i p r e  B4.6-3). Mean mon&fy flows in 1989 during the nesting 
smor:: peaked at 1165 cfs (Mxch) compairerf tc. 3104 cfs in April 1987 md 1785 cfs in April 1988. 
A l ~ o w g h  a peak in mean daily flow was obset~ed during spriag 1989, the matximum flaw measurd in 
1983 was only 1880 cfs ccumparect to 5303 cfs in 1987 and 6780 cfs in 1988, F u d e r ,  m m  daily Bows 
in the rives in 1989 during &tie migration peritid i:i carp and eatfish were considerabl-r, lower than irs 

had 8s $a? 87 Fda~ 87 May 67 231 B7 Se? 87 PIDJ 87 Ja- 88 Usi BB Mar 89 dig 88 S ~ D  88 hot 88 dnn 89 Mae 89 May 8B 

?vlanlh 
i-"8 Rwge a" Daily Flohs Du:;na krlon:? Mean Ma-tP;Iy Ro* 

Fngusc B4.6-3. M a  nnunfuy flows md m g e  of dally iiow npm the Salt %ver at Rmwvelt Rc%f*r'oir trom 
Pait~ernhr 1986-Ma3 1989. 
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preilous j ears as-?raging inn$) 4-05 cfs: tkis M.&- IlidO~ ~ 1 5  loi$e~- .ekam iin~ 1988 and I RW cfs lower iw 
$987 ifrnranzg the permd. 

Plannd or rzientlj comp.lr;tzcii water p r~ j - e :~~  pie-enrzally affeceing L%ae Pindft7F5nto territoria include 
modieing Theodore Ruoseveft D m  by incrafing its blight (l;,S. Bureau of Reclmation 1983, 19909, 
md the modification of the diversion dam upsrre:tx of rXle resemc?ir ta zazt a? 8 Esh h m i e r  with humm 
safety fe~bS~1rs~ 

-flte diversirtn dam urtstrem of ?he reservoir ~ d s  ~riodif%ed i i l  K ( ~ \ ~ % r n b ~ f r  1989 to prwiJr: srrbkr rwer 
ionditlons for rwreationists in tfie area. Mydrals~ic~ helo& h e  d m  have  bee^ alter& by constructing a 
ioncrere step apron downstream. crating a weaker undeflovr . T h i s  mudifjsatioa improvd public safety 
conditions in the area of the diversion dam, witklont requiring the removd of the dam. SRP had 
determind &as the diversion dam hras hnct iond riaa an eff'ective fish barrier, restricting the movement 
ot non-natikc fish in the reservoir upstrem i n r ~  the S a l ~  River tSWCh Coasultmts repug to SRPI, 

I%roposd mdficarion of Rcaosevelr Darn, a National Historic Monument, would involve increasing the 
height of the dam to elevation 2218, 77 ft higher than the current stmcmre. Prior to construction, 
Rooseveit Resenrijir would be drawn down to elevarion 21 15 by October of the first year of construction. 
This would become the resemoir" top of consematior~ during rhe construction period (the norm& top of 
consenration is elevation 2136). It is expected that normal downstrem deliveries, beginning in April of 
each year, would drop the reservoir to elevation 2095 by each September peritjd, After dm construction 
is completed, the reserjoir would be dfowed to f i l l  up until it reaches its new top of conservation fevd 
at about elevation 2 f 5 1. 

Runoff would be ccliiecred &rough fate summer and releasd when stctrage volume becomes available in 
the d o w n s t r m  raervoirs. During the life of the prqject, an average of one-haif of the sediment pool 
(134,000 acre-ket) would be used for addition& storage, with the maximum conservation pool extending 
up the Salt arm to Mddler Point and up the Tonto arm to A-Gross Road near Ash Creek. In a t>.pical 
year, reserjoir levels would flucmafe 23 ft (V.S, Bureau of Recfmation 1983), 

Home range studies Zn rhe Pinal b r d l n g  rues. concentrat& on twg teiernetered adult femde batd mgli=s. 
M'e capturd the adult f e n d e  AFQI (at Black Mesquite) and Etsitxf her with a radio transrnircer on 
13 December f086. Continu& e;FEorts to capture rhe adult male TMO1 were unsucci;?sskiil, fntensive 
raliitj-tracking anif ralunitoring of AFCl19s daily activities began in early d;inu;bpy 1987 md wntinu& 
periodicall) until ~nid-March, md the11 rc=sum& for rivr: periods during &.lay, June, md July, The Pind 
female li~st tier radio transmitter near the Rest site 1x1 early May: thus, during 5-10 &fay we wuld only 
a-rhserve her visu:dll. We distingtrishd the femaic from the resident mde  during &is period by a brglken 
secondary on her left wing, However, maintaining 2:Jntact with f ie  birds for u n i ~ t e r r u p t d  ylrcrir~ds w 
obtain time-lines of habitat selection without the use of  radii? teiemetr~ was impossible. 

We recapturd the f&male on 13 June m d  agached new transminer, after which we were able tu obuan 
betrer data 6x1 tile foraging behavior of Ihe male. for his mstvemexsts ofxen colncidd with those of &fne 

kmale, especially during wintzr. 



Plate B31, Pinal female !,4FOI) capmrd 13 December 1985 on Roosevelt Reservoir (photo by D. Dnscoli). 

On 17 December 1987 vre telemetereii anorizer adult female iAF83) ~ 2 1 0  had joined in a pobygjnous 
triangle with the Pinai pair by t,&ing ovzr the d;ti$nstream end of AFOl's home range. During 1988 we 
obtained more data on the foraging ecology of AFOL, as well as data on the Pinto female, AF03. 

bye had plannd to monitor prey deliveries at the Pinal nest in 1988, hut the single nestling died soon 
after hatching when it became entangld in monofilament (see Sections C3.3 and D4.22). 

Ere continued trying to captnre the Pinai male &rough eariy \?ring 1989 but Bere u n s ~ e c e s s k i ~  AFOl's 
transrnittzr fail2d in mid-April 1989, but ~ : c  %ere dbie to obserbe preq deliveries to dre nest difring part 
n t  the chick cycic (see below), Trackers monitered rhz eagles t'rorn lozations near Highwaq 268, from 
Schooihouse, Grapcvrne, and Cougar prain:s, from a boat tan Koosc"vr"jf R e ~ c n o i r ,  and from a ridge that 
~xns rifol>g th? nr~rsh side ~f ehi. Sair Rke r  oppasire &: 1Q87 nest 4s-e~ 

B3,6,f Honze Range 
B4,5,f,X fIomc Range of AFb31 ??I? lax>mla razpe et XFUl tfnffered h e ~ ~ b s e n  the two >ear\ ~ J P  s&dj  
i F i p r e  R4.6-4) fn 3987, AFOl ranged ci3lmcas:: dailj inle Ihs Salt Arm of ~ ~ t o s e ~ e l t  Eke~zrvciir from her 
nest, ': airline Irm distant. fn January, she used a a a i e t j  of smnll cutbaa~k perches alvrlg ih;t reserketir 
betseen Mm 91 and 99, hut the fwo pea-hes ~ ~ s d  miis? r d l ~ ~ ~  M ~ Z - 2  the dsoitncx! :onor-isnori, at Kxn iIX7 
in Carnprtign Hay and &fa,. tnp (06 Red Cliff\ IKm 101) ijverloirking ",he Salt Mivzr nedr where it enters 
Roitsevelr Reservoir (Figures B4 6-1 and B4.f-53.  In Febmary, 4f;fIl used a smaller portion of the Salr 
Arm and ccjntinud tzs prefer the droam=d curtonuonhi over an! kather per.-'h ma:, from the IZCG~ 111 

%larch, <he. began u.;lng I r s a  or Gle r e se r -~~ i r  dnd rnrisc rlt ehc rrlvcr 1txr ~serchsng ;id foraging, In April, 
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Figure B4.6-3. Home range of the Pinai adult femait: ( i iFOi  j Jirring the 198'7 and 1988 b r d i n g  seasons. Open 
hurs indicate cases when rrackers could not precisely Iocatti ihr saglz, ax !  the dotted lines extending lateraiiy from 
tilr>sc bars indicate zones of eagle occrtpmcy far the in~prr;i:;e iocations. Visitation percentages at P h  112 [the nest 
area? were weighted according to foraging sates (no prey <ap!iirc.r were rxorcieii in Km 112). 

bhe spent significant antoullts of t ime at the resert o;r 2n,i in the mainstern area just upstream of the nest. 
I i r i ~  ever, t i c  I I ~ V ~ P  ilhseri-id foraging in Km 1 "8 1: P:;e dl,: nes: wa\ io:at-ed. Dtrring this period, when 
she Jiii visit the reservoir, AF01 mainly used cuthdnks 5ct.tve.j~ Klrl 97 and Knl 99 and other pcrches 
ili~clmii~ng Red ifCiiffb! hzriveen Mm 101 and Kin a01 (the r e ~ e r i  nia. inflow areal. 

During the 3988 breeding season: AFOI sharply rei:iia~.xi i!ir 421: c~f  her home range, probably in respjnse 
to the grescnc? 0fAF03 ctn the reser~iiir a;ld liswe;. ri:.er {F:igs. B4.6-3), I3uring January tlrritbngh hlarch, 
,.91H:01 rcc"i'!nziy flew downstream In use perches a i c r i ~  elis river just above and t i e l ~ w  efie c%i\.ersii;an dma 
at Km l h0,9, As  in 1987, ;%FOI aisi:, freqrai.nrd kn: l i,4 upstream of Pirtal Creck and 1raveiei1 
downstieam to rhe diversion darpl, %%:e did jli>r nbser;-; :IF01 using any gortiorj of Ronsevrlm: Rsservoir 
during the 1987 breedirag season, 

We li!cated ,AffOl soaring as far cki';",s Bkle Re2mt>,n*l Fiat area at Kall 126 and thz Cherry Creek 
:iinPlnenr.r a M m  138, k i t  we did nc?t ccmfiran an;. p ~ i ' h i n g   here; however it was often pnor possihle to 
receive AFO1's signid whew she traveled f i r  iq?rii*e;.. ii%;l)l  may have shifted her home range iiyslream 





Piatc: B32. "Rsd rClrffs" at the ~nflow area of Rooscvelt I),=,ieno*r %as a favored area of both telemeter& f~rnales 
AFOI (Pinall and .4F03 (Pinto). Febxar) 198' (photo b C H I ~ I I C ~ V .  right,). 

B4,6.I.Z Nonle Range of AF03. As rr,txtisneb, .41'173 wax par-r of a p~2iygynous triangle wiL5 the $?rial 
pair. I3eginning in late January. we ofrer! observe:! :!I: Pinto fernale 4.4F.33) in the company of rjte Pinal 
rrlale iJ%!Ciij. Thev perched, f lew, and foraged ciits-;. t;)get.her and copulated on ssvsral occasions ctn Red 
Cliffs 2nd cln the drou-neii ce.ittonwoo3 in Campaign Bay. AFOZ was involved in nest buifdisag activities 
\4CLith T510l i n  a iortonivood trec located i ~ a  ;a heror, rookery ae Kaaa 102.5, but ir is not known if eggs 
% *tire . >  laid in iC388. 

The hgme range of the Pinto f e ~ ~ ~ i i l e  (AFO.3) extenile2 50m SzIc~mir' Bat; i,Kxn 873 upstream to Meddler 
Pcine (KE: 3GSj for a %seal of 21 rive: Krns jFigur6 HS4.6-.7). Her rang2 encompassi;'ij much of h;r- 

. 5 - > - 7 -  area ps-:.inusl:,. 3seJ by the lainrd fzmaiz, ?ilssr z . i i -  .iT5B2 i rescr~c-sir visitaarions were to the promincrxt 
dron-ced znt";onui:od in Carriyajgn B;ia- firfav.;,ssil by )AFimi ;lze Tear before (Figure B4.6-8). She ;also 
&-?quen;~i R C L ~  c~jj~lf‘~ frrsm K~ &;arL)agh xc; I!?_:, ;I . : ;L~i iaA>.~, . ia . ? r e  ~ 5 . , . . = . . ~ - 7  siiag 2.t Kng 10.5, 2nd various 
.;fi!,relin~ p;o:.;;or.;:ories. I.Hovt.e\.er, AF03 jess (~har i  :u@1 ) u,s& the nlai~l body e f tbe  resenr-i;oir 
hz~ween Sc1;oijlhoush: Poine 2nd Sala3rrhe Bay es:e;?r ti.,i' 2 r;l:-v 5visi", ;to Grapevine f3oinc. However, she 
did x ~ i a i r  Salanm: Bay in Januiiay 2nd Fet~ma~>- .  





The Pirstc! Senaaic changed her hianme range: during the 1958 ~ti$dy period In January, she was ohsewed 
from Ibn 87 rf.arough KHII $02, but she rntsst keyraenrI5 perched xi Cdmpaigal Hay (Xrrt 100) and along 
Red (Cliffs j&n 101 and Km I$)?), 1n Fehmxy, irn ailiiition xo the areas i i s d  "s iHHanuaj, AF03 extend& 
her home rmge upstrcm and begm frequenting the ripxian habiaae baueen the resemoir mii, &c 
Meddler Point area. Her fzvorite perches %were ;a cottcrnwox! snag at KID 105.5 md a few sfictreline 
promontctries. During April, AF03 used the area primarii) hemeera Rtrf f llffs m d  the diversion dam, 
Like AFOii, AF03'a home range wa% iarger ex ly  in tne breding seacjn than laecs in the yeax, 

B4,6,1,3 Home Range of the Exaal Male TMvZOI. During relemstr) tracking nf both females, we 
ctbtaipmd i;i:incidental data on the mi~b~emenf~  of the Pim! ~rasle iTM01j because his Iocarinras nfrcxa crtincidd 
w i ~  tbost: of AFOl md AF03, %t ?teast psior to the onset of iazcubatioa around 4 Fcbmxy 1988. He 
seemed sigr-sif'i~antly occupid with AF03 during this period, and even after incubation s&rt& at the Piad 
niist, TMOI cctntinud tro appear downstrem of Km 109 in the vicinity of AF03, but less frequently iind 
Glr shilrrer periods than previzlusIj. T h e  home railge of The f3inal male, baed  on o b ~ e r v i l l i o ~  in 'nit& 
1987 and 19888, appear& to follow the Salt River a!:d the Salt arm of Rrtosevelt Resemitir. We do nor 
know the extent to which I-re used &e Salt River upstrear12 of Km f 14. 

Figare 334.6-7, Home range uf baleznctcred adult f~iaakiie i.%FQ3'? rlunng the I988 hredlng -season, Open bars 
mdncate i'asr";'stRe~ trackers codd nf3E paw~sely kcate the eagle, a d  the da t rd  jmrs exeendlng ,arem1I~, i;'r~tru those 
bars ~ndicltte z m r s  of e;rgic: gtccupmcj for the nanpreclse jcr:dtinns. n d  v ~ s i t a t i ~ n  =$~fds 8He sot welghtd accordmg 
$a> ftx-agmg  rat^,^ m tile nest V I Z I H I H B ~  





BJe6.f .4 Soaring Range, The two adult female< -4Fia'n aid AFg33, whose nesa viere within 6 airline 
h s  erl onc anothea had e~veriagping rmges, but e a ~ h  bird see1114 to use the other's nett Ik3zatiopa as the 
outer bout?d;ir8; of its soaring range. AFO3's paltern apz,.arsd zv ftdlou the Sierra Ancha in the narth, 
with art eracterts houndzy at Black Mesa iMnl 1171, a sou@~ern boundary helow Mondike Brrtre 4AF01 
nest) and a western boundary at Windy Hill (Km 8': on die reiemoir AFOYs soaring rmgc  extend4 
15 air f;pi~s east t t t  west and 6 or more 3rPn north m d  south of &e river. AFQ1's sozing rmtngr, exteradd 
from Red CCliffs @QB 103 and AFQ3's cest) in tihe ew tip Cherry Greek (Km 13%) irn the west and se t~erd 
$3215 north and south of &r drainage, 

B4,6.2 Ftjraging Studies 
We invesrigatd bald eagles fc~ragiag at the Plnd i6nd P ~ I I I ~ P  tcrri'tc~ries daring posaiarns of three breding 
seasons: 1987, 1988, md 1988, In 8987, only &f;.e feaaade eagle (AF03) from Pind was telemeter& sr! 
f~jraging inrormaticrn wa? mainiy limit& to her activirib, fn 1988, we telerneterd the Pints femde 
IAF03) and were able ro compare habirat use hy the Pinal female before and afier the Pinto femde n a r d  
i n  &lle. area, 

In 1988, after the s~ngie nestling from Pinal died shortly after harching (which became e n t a ~ g l d  in 
moraofrlarneat fishing iine) and the Pinto fernaft: apparently fa i id  tc lay eggs, we limit& our foraging 
studies at Pindi!Pinto and concentrat& our tracking eEorth and prey delivery ohsewations at territoris 
where yorrng were present. We did observe 12 forages by the Pinto female (AF03) in 1988, 

In 1989, the Pinal mafe did not assist the Pinto female with incubation duties and the Pinto nest failed, 
However, the Pinal birds fledged one chick, and were able to observe prey deliveries. rnainty by the Pin& 
male. This bird was not telemeter&, but his movemen&, which had Ixgely correspond& tr, tfiose of his 
telemeter& mate in previous years, were somewhat prdictable in 1989, allowing us to identify the 
general incarion of most forages culmiraaring in observd prey deiiveries. 

B4.5.2.1 Prey Selection. Prey taken by the Pinaf female asad nlale in 1987, the Pinto fernde in 1988, 
and the Pinal male in 1%89 are sum~arizetl  in Tables I34.5-1 &rtrugh 34.64. Nest failure, transmiget 
xllaihilnction, md our inability to trap md rlidio-tag the male resulted in the coliection of onfy parZial 
fi,raging data in a given year. However, a fairly good picture of the foraging ecology af eagles on the 
rwen~oir and river was obtain& by combining the foraging data from the tfiree eagles. In generd, 
v;aterfc~\vl comprised :be major portion of the eagles diet in the winter (January and Febmxy) dtfiortgh 
Garp and catfish were occaiondly taken, Ear& grebes, American coots, and green-wiwgd teal were 
common winter prey of the eagle% at PPindiBinto, 

f i e  eagles h a g 4  heavily on c q  md catfish in &e spring and early summer; catfish h e c m e  
iracrcasr;-dgi> i m p n ~ a n r  as the atestrag season progressed. Blazk crappie were r n p o m t  in the diet only 
in latz April m d  earl> Mar when przsz-spawning die-c~tf:, occur. WE observd simi%;zs patterns of btack 
crappiz use by eagles zx Horseshoe @4.5,4) md Bst1ec8 reservoirs (B4.1.43, Like Horseshoe, we 
iabsenzd suckers faken by eagles from eirher the PBr~zo oh Pin$ idterriroria during the entire study, 
al&n:lgh we did identie two Sttnnra suckers and one haorback sucker in prey remains (see 
Section B5,8.5). Suckers are sontewfrzt rare if: the Sail River near Roosevelt Raemair ,  comprising Iess 
t h m  one percerat of potential prey fish (see Seaion E2.1,. The introducriorn of carp m d  c a ~ s h  to 
RetoheveBt Reservois md ekae upper Salt River might be responsibie for limiting sucker poplalation$ in the 
area :see: Section E21, Andyses of prey remains crtlHeasd in the Pinai territoq are discussed in Sectio~a 
B5,$,5. 
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P;.l e were able to mon:tor the &raging &criviej of the breediag Pind male frim several c;bservatltrn points 
during April t i t  Jrsnr' 1989. Rernxkablj, he: dslivered slB but one 11t. 47 prey items tu the w&8; &e 
fem;air b~ougfi'c nnl? one iizm $$&HE B4.6-52, This unuszd kreging in:baimce between @ie sex%\ 
possibf? resulted from Pnxaro fet.mdc"s ex;ius~itaa ctf the Pnninl fsrr:ilt.? frum &ei resertmir. 

Table B4.6-5. Stinfanart of estimafd bioanas [gram,6~ itfprey iielri;=recf the Pind t@rrit~?r"Jbaqd e~gle  
raest in 1989 by the adult mak {TMOb a ,  Kran?bcrs in p a r e n ~ e s e s  represeat number of 
individrralr; deliver& to the nest, Some species are group& l'or analysis. Pzrczntages 
exprcssd as percerat of ~olunan total rounded ti:. nezlxes1 tt'hoie number. 

OBSERVATION PERIODiDAYS ORSERL7ED 

4:'W-4/22589 4:13-S!mi89 ~~O;-~!~O:S$ 5!2t -6i03i89 TOTAL 
3 days P; days X days 8 days 3 days 

r 
c I I 

Fish Spaits j 

Carp 907 (1, 13% , 1,068 jl ; I %  124 (1)  3% 1 2,189 (3) 10% 
Cstfish sy 218 (1) 11 4 f  2,3W jS; 3 1 2  1 5,756 1101 59% 3,681 (9) 93% 3 & 5 2  @5) 5 5 %  
Crapyle sp / 3 , ~  (5) 41% 1 835 (3, Q %  , 1 2,926 (9) 18% 
lJargemou:h Bass ; 42: (1) 6% 1 1.395 (3) 14% 137 (1) 3 1  1,953 (5) 94;; 
Unknown Frsh 493 3) 69% j 711 (1) 9% , I 1,204 (3) 5 % 

Arncricari Coot i ' 642 {I) 7% i i 542 (1) 3% 

1 

1.072% 111 (3) I W P  ! 7.618 (141 1W% 1 9.695 (1%) 1W% : 3.942 (11) 1 W 1  j 11.966 (&) 1 W S  

Fish species dominated rtfe male's prey Jzliveria afld represent& 997 percent of &e bitsmas deiiverd 
during the ohserva~ion periods, C a ~ j s h  were the most impo-i-rant prz), both numericdly (54%) mi% f9) 
percen"bbiomas,a (55%). Considering hic~naas, crappie (1 8% j were next most i m p o ~ m t ,  foIIow& by carp 
8'16651 arad largemilu& b a s  (9%). As repart& &,huvc, ;atfish met inereas& in the lati; spring whern 
crappie prtillzation from post-spawn die-i~ffs declind* 

13-1,$,2,3 Gwcrgruph: of Farnging, Bdd  eagla at ahlz PPinai kP.rsding area have been k a 1 - t ~ ~  zrt forage? 
on the Salt River, from the bend upstrem af the nest tXm 1 %4j to the cliffs e a t  of Cougiig Point 
l,Km 102l(Haywood and Ohmas 3982, Haywood mif Ohmart 1983, LaLXiey and LaValley 1983, Gr~nbF 
eec ak. :983, Bruwne pr a%. 11384, Grub$ 1984, Secunda 1985, Myers 1985, Gmbb $9862, &I&n md 
VonGt~nten 1987, Bay m d  Bond lf)X9'$, The eagles were segvraed soaring over Rt~oseve%t R ~ s ~ ; w Q ~ F  ;and 
the v+ahiles (an :he DOT& S ~ O T C  of the reserv~ir (L~Vallety xtad LsValley 2983, Brcjwn.;: cJf ai, 1984, 
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Sesunda 1885, M>ess 1985, Behn lind YitnGontera 1987, Dat 2nd EisnJ '1989); however, &SC ear lie^ 
uorkzrs rktserved onnl? one forage on the r e s c ~ o i r :  alil;nz the shore mar SzhvriI flouse Point @aY&;ile.; 
and LaaVailej 19831, At&ct.ugh ABE?;M*P nestwatc'aaers n o i d  hrhz eagles flying to the reservoir, &e j  
usiialiy lost sight (of the birds, so most. observed foraging %as on b e  river fn contrast to other years, 
LaValley and LaL'dIefi (1983) repond  mostly mmmai pse) and upfmd fixages. Several ohsemers 
noticed a shih to use of the river upstream of PinaWreek after the begimrng of May @ a y ~ o &  and 
Qfirnart 1983, Bruwne er ak. 1984, Behn md YonGa;.nt<al I9871 This sjzifi coinctdd with dower 8 3 0 ~ 2  

in  the Salt. 

In the surreat shady, rhe eagles foragd or: both the rive; a d  tire reservoir. As shown al~tsve, IrahlQt use 
h) I h e  Ijinai female QAFQI) h i m  eeiernetry bat8 clear63 ilif5erd between 1987 and 1988. Ifi 1987, she 
made numerous visitations to Rovsevelt- Reservoir in Jan~ary  mind February where she prey& mainly on 
uaterfowl. Later in Ehe nesting seaon,  visitations ;t> the rzszrvoir d e c r z s d  md the feanale spent more 
time in rtle nest area. She also used the Salt River during the nesring setiscrn preferring the area b e t ~ ~ e e n  
Pcllddier Point an3 Campaign Bay. In 1988, we record& no visits by AFOl to the resenruir or to the 
Salt River betiveer1 Mddier  Point and Cmpliign Bay. The shift in habitat use hetween the two years waq 
probably related the appearance of the Pinto femde and the Pact that the Pina! nest failed at an early stage 
in tl-ie chick cycle. 

BJ,5,2,3 AFOl's Xlovements in !%'inter znd Etzrty Sprixlg 1987. During winter, a31 faraging 
obsemations of &e Pinal pair oecurrecl on Roosevelt Resewoir. Given the constmznzy of te'iemetric and 
visual observation, the high frequency of o b s e n ~ d  forages, and the home range firnits describd above, 
it is probable that all or airnost all prey aEemp& by AFOl during this period occurred on the resemoir, 
ait;?ough the male may occasiondly have foragd elsewhere Figure B4.6-9). 

Prior to 23 January, ali obsenyed forages had occurred west of a noh-south line &rough river Xnn 96.5, 
the open water of Rsosevelt Resen~oir off Grzpevinf: Point. During this period bath adutts flew directly 
to the area in Gqe early morning, t p i c d l y  perching in a Iive mesquite east of Griffin W a h ,  or sn McGw 
Point. The eagles occasiondly "strafed" large rafts of eared grebes and American coots, but ;tppw& 
to rake live single grebes from the open water. We observed &at the numbers of eased grebe,q dee rwed  
at about the time the eagles s toppd frecjuendng the Grapevine Point area. Several of h e  grebes appareb 
to be asleep when the eagles rook them, as they showed no etasive action (J. L i n ~ i c u m  notesf. 

After 23 January, bald eagle foraging was concentrated in Canlpaign Bay east of Schoolhouse Point rtnd 
to a lesser extent in the waters west of Schoofhouse Puint i F i p r e  B4,6-9), In Campaign Bay AFOl (>&en 
perch4  in a large d r o w n 4  cottonwood upon arrivai at the resemrrir, and both members sf the pair 
frequentij hunted from this tree, using it ro sufvey the area. Activity in tfle bac includd piracies as weli 
as direct- azrmpts on live an% carrion fish and live w&erfoul. Vc'e observed two piracies by bald eaglcq 
fr'hrtm norrhern harriers &at had killed Americm a~ots,  several from common ravens wi& carion, a ~ d  
vile pi rac~  frlrorn a great blue herun v+i& m unknoun preq Irzm, 

Several fearures of Campaign Bay appeasd to attract: foraging eagles. The bay is enciosd ifon three sides, 
probably acring ti? trap 2x;rrion drifting drsw~nriver into the reservoir or. carrion blown from the open water 
areas or' tile reservoir. Thc bay $so provides prote:trcan for a diversity ctf waterfowl fefiiling in rtre 
shallows, Some 5sh species n a y  move into sbdlou; wdter to feed during the da j  (e,g. cxp)  and may 
be nacre \xllnerahle to eagle at tach there. This  smafl hay conrains an ~$tuzy- l ike  hahitat tread by the 
HnBitw; area ot the river. 3"hese feamres, a variefd of sh4lreline ~egetatii~pa, md seaonal dewatering {see 



aiso H ~ > T s ~ s R ~ I E :  bredcling area, Section B3.59 app;uen:i:, support a rich food base for prca species and 
more diverse f~:itraging nppomnities for eagles &m oexr rilcms wi"ihk [be Pixzstl pair"s home range., 

In the Iartes peat of Februrrr?, 4F04 began frequenting the ripaim habitat between the resemuis and the 
diversion dam, especially the Meddler Point am. Twu azemptd forages on wzteri~wf,  tine on m 
American coon: md one on a mix& group of duck,  rrccenrsd clin &he river channel helraw the diversion 
dam. 

B9,6.2,3 AFOf % %3ct,emerats in Late Spring-bsl? Sltrrlmrtr 1987. Visa$ md telemetq data during 
fate-spring-eariy-bumzer indicatd that eagles sh ied  their core-use area from the reservoir to the Saft 
Mivcr. -fie most evident digerences in tfne birds" laabikat-use patterns noted daring eatly slnmef 
includd:  (Id infiii-equent use of the reservrtir; (21 use of the riverine habirdt betweera Mddfe r  Point md 
rire mouth of tfie Sdr River; md, (3) use. of KH1 114 ("FYhzfe Cliffs0) upstream trf the n a t  site, 

Cjnly one of 13 ohservd faraging attempts in fate spring and e z i y  stammer occurrd on Roosevelt 
Reservoir, alhwagh the eagles pzbchd occasit1n;rJIy at the intliiv; area. However, they hardly used the 
drctwnd cortonwr>ob in Campaign Bay which they frcquencd ia winter and early sprirag. We saw the 
male perch& in this tree ody  once in May. 

Figure BJ.6-'3 Sasonal c h a n g ~  m the dasr~buttoa of vasl&*ilons (55) b j  the talemeterd P~rnal d u l t  femle ( M O I )  
denmg 4 Januarj kr~73 Ma) 1987, Vlsibtic~n prcenBg% =st Km 112 inwl vlichty 1 were welghtd accordrag to tRe 
profx,rtlsn of toat prej bdrvme.; by the female from &a% segments duranp each perid, Open bars nndacak am 
when tsa~ker.: muld ~loe prts%gseIy 10(38fe the eagle, autd the dolt& Imes e skend~p  latertltly from &EX Ran mdtwk 
maw of ~ g l e  wcupaac) for the amprgrrir. I c m l l u ~ ,  



-- 

xsx\~ttlt Re%%wa.olr, Februarq. 5987. The ~zag-top tree was a favor& perch of the Pkal and 
Ei-brmmelwnght). 

X k C  
Pinto 

'ctfigaim Bay 
eagles @hotm 

The Piaal birtis used the area from MtxfdXer Point CQ the mclulfi of the river from May to July; the fernde 
perch& on various shoreline promontories these. Habiaa characteristics which. may have mntributrzsf t t t  

the attraction of this area includd Iomg, sf.ow, shaflow runs and several sfidlow ria&% near Marfdler 
Xsoint. Terreqzrid shoreline habitat consist& of man) large gravel b a s  and islands pias La~ng sections of 
vexticzd cut-bmks or cliffs roughly 25 rn in height. Two extensive semds of ma&re ripaim vegetation, 
one domin2t&a by cottonwoclrd and the other by msyui ie  and u~itfow. Bank& the reach. Emergent md 
aqtlaic tqegetarion, whiii: not widespread or wel14ev:velopdci, w ~ s  iocally abundant. at several sites in this 



arcs. ?'he j,;j:enrid for k111111311 d i ~ t ~ l r b a ~ ~ ; ~ "  w;is relativeis ir>ias zon-ipared 10 h;:lampaign Hay. By rrriJ-Jirne, 
sha i l ip~  .i+aeer i rn~~eded 130;at access upstream beyijaad K;:I 403. 

Shallia* \i.ar;r ,c~ndi;~~ln% from 3lddler Poim to the ~nilijis +.)I &,: rzsrr-,c?ir i2~3t OHBIS, pro~BdeJ f ~ ~ o r a b l e  
hablt36 1 ~ 2 .  eagld< hairzting tor five Esh, but apparent44 a z t d  a> a namraf i,trrli)n trap. Tbnrkc.3 xsuihres 
(as i ~ i m y  a~ 34 012 oanit aji:axionr were seen iin a rt3gul;ir b ; lG d: [hi: ~ z s t e m  end $4 Lfdd l t r  Pcgis~e, -4s 
an example, wiiilt: :onduztiitg an incidental arrioka surve; dlc3r.y & l b  ss:tiola of the rrver, ~ ; j c  iouaad &-;e 

remains of tnii suikms anit six fla&zad catfish, smping In m a !  2eng:la from 45 cir 65 CM, 

r - 1 he segment of the Salt River helaw rhe riiversiczn dam to X4edJier Point was a popular spot ior p ~ 2 p l e  
iiishisng for large;.:rrc~iihh bass a~md cattmrh. Some i 3 f  &;he c;ir*rioil obszr-bccd dcwnstseam prnhabl~. 0rigii1ati.4 
from anglers tiiscarding unw~mred f ' r h  asid fish pats  and from iiriler angler-iiadrrced anonaiity, AFOI took 
carrion on &:ee ol six (50%) successhill forages along this sdetlun of the rives; oa  c~ne ~~czari i tn she 
disp1a;ed several utrkey vultures firom a carrion item. 

Siiortl) bekirr xbr flbdging of hurt >$lung on 25 ,%4d> arlJ 2? May, s ix Pina!. bald eagles shifted their 
xlr~mn~aj perching l o ~ a t ~ o f l  from &2 nest site to XIR 113 further rirstreal-n. The ma!< hzgan using the area 
first-. Ora2e the jriceniles tldged, hi,& adults and young inidriablj roosted ;uld perch& dong &is section 
of tIiz Sait River r7;i;tlite Clilfs). Befiltre 2 July, u e  never re~orded the ju~cniles outside this area or the 
vicinitj of the nest, except for ctnx (22 June) when AFOI and onz rif the coung fed on carrion at Mddler  
Point {Xrn 105.51. Two of rfie 13 {IS%] forage attempts obser~ed in late sprirlg and early s u m e r  
occurred in Krn 114.9 and f 24.5, I h e  one suicessk~i a:tempt yielded a flathead catfish, 

During this period, the aquatic habitat fotlnd from Krn ! 13.5-1 15.5 included two deep pools and several 
slou to n;oderately Fast shallow rcas interspersd with three suy;er-riftles. A series of cut-balks, cliffs 
(> 25 m in hzight) and debris slopes at viirious distances ti-om the water's edge dorllinatd the tzrresrrid 
habitat on the sour11 side of rhe river, In co~l~rast ,  a largt graveI::sand bar gradutiliy sloping into the river 
defined tile right shoreline, A 180-degree bend in tiie river fcrmeil an amphitheater providing numerotrs 
perches overi;ooking the river. Slre orientation of ciifis ar thi\ sire provideif shaded perches. a probable 
tsznefi: xo the eagieb as ssrarnrner temperavdres increasd. 

B4,6.2,% Telcmetr, Studies in t 988. In 1988, we did niii record an) visitations to RotiseveIt Kesewt~ir 
P j  th? Pinal female. Similarly, the female eagle diJ r:ot appear ro Requenr the Sals River between 
Meddicr Poir,t and Campaign Ba?. AFOI restrxcted hzr  i.rsitali,;ns to the Salt River above Krxl 108, and 
man: of her visitations to the Saft Riser outside the neb: drea %ifre between Km 109 m;md 11 I .  fn i987, 
.vtc had not recvrcied 3 single visitation to th is area i ~ t  ;i \sr,  ,4Irhoqi1 .4FOi9s nest failed ;fin 1988, 
strongl! red~r:in xoraging requirements, difference\ ~n .I l\iiatmt:s bg. the fjinai female in 1987 and 1988 
w ese nci di?i~bl largdy a direct response to &e Pinto fi211i,ri:: i!cisiiiag dong Salt Rit er it? Krn f 01. -8112 
exclusi:~n of 4131 trorrm the area. 12) xhe Pinro female an 1383 is susl.iented hecaense AFOl apparently did 
niJt \is11 ff;? reser io i~  ;=\en hefore rhd Jnss rtf her I;i>ung nn ear i:, April, %hereas a$ze previous yeas she hdd 
frequmtzd the leserioir thriauglartrir dae w-~.inaser and ydrl:, a p i n g  The Pinal ~nale  ciapsrlatzd i f& both 
fe112aie 2aglei; arid iae foraged freely i11 the Srd% Ri% er ,n;l~i Rp)ihw,elt Reservoir. 

'Tdesriztaq daea hill tile Pin to  female rAF03) in 1988 i l l~ is l i$ te~  h2r G C Z U Q ~ C ~ L ? ~  a$ much ra t  AFOf's for~ner 
iailn~.; range, In tile nr;mter7 the Pinto female madc f r q ~ , ? s , t  ;lisitalnilnb ria thrf Ball Arm of Rni~sevelt 
K e s e r ~ ~ i r  pres~ima~l ;  foraging on the d-andant waterto ,&: preen6 $Figure 84.6-1 i)) hitlch of her d i l t i i f f k j  

\%as 2;inzdntrdteJ in Carnpd~gn 832;. l h e  Prntcp femal,: d i ~  u ~ J  eilr ?dl Biircr fzp-m 3 l a J l e r  Point lc7 





$:ampaign Bay from Jminuasy  rough April. Th* Pinto femalr," hhahiant rmsc iw 1388 9xzs verp. slmiIar r;.;g 

$has of h e  13nnal femals in 3987. 

f14,6.2,5 Srudir?s in 1989. Alt;?ough %r: 40 not have releinetr) 2s;a for the mde  eagle (TMO11 ipt l983, 
we ftequentiy saw him foraging in Rooscvelt Rescnroir where rhz Sal t  River entered (Schoitfhouse Poiax 
to Coilgar IYointi* In %fay, T%fO: made daily a7isirations ru %hc reservoir in the ex iy  mrsaning and ta:e 
afteranon to forage mainly on catf-ish, Most prey %ere c q t ~ r d  from the resewoir near the mrxnoutfi of 
the Salt River.. Obsenrations at the nest reveal4 that tllz nlajoritg 0-6 fish t k e n  &c!m the r~senrnir  were 
carri~ri, Ttihfr: I33.(74 shows the isrigin of prey capmrd bythe PinaH maie in 1989. 

The water elevation in reservoir in 1'989 w a  l~ovrfir than in 1987 and 1988, so Cmpaign Bau was 
dewaterd, Although we c w o t  he certain, TMOf a p p e z d  in 34a3 to be btl7ai;sing the Meddler Point 
area &at was a prefe'errd foraging site eof 1312 b d e  eagles in 1988 and 1987. We believe &at ipa past 
years the X~feddler Point Area anractd the miagfes because the area contain& sfidlow braided riverine 
f-labitat which migrating c q  md catfish must cross during their spawning runs out of the reservoir. The 
Maidler Point area, with its shdlow water and numerous Sends, aiso probably traps carrion Aoating 
diiwnriver. fn 1989, low spring flows probably resulted in less fish migrating into the S d t  River to 
spawn. Angfing activity on the river in f 389 a p p e x d  tc~ be considera"ny tess tit= !in 1987 or 1988 due 
ro fou water conditions, probably resulting in less carrion deposit& in the N d d f e r  Point Area. 

We conduct& six surjeys in rhe reservoir near the confluence of &e river in fate May to determiae 
carrion abundance rind identify potential causes of fish die-offs (Table B4,6-7). A totd of 29 potentid 
prey items were found dead in the rservoir in the six sunreys in late May, with catfish (a = 15) and carp 
(n = 7) being r i ie most abundant items. Oniy one out of 16 fish exmined contained a fishing hook, and 
none show& any signs of externd darnage, so it seens unlikely that the catfish die*% was causd by 
recrearianal activity in the area. Neither did the catttfish appear to have died from spawning stress; most 
were no: in reproductive condition. Ko externd or internal parasites were detect& in the carrion fish 
we examined. We o b s e n ~ d  a similar dieaffof channel catiish on Horseshoe Reservoir in tbe fate-spring 
in 1988 (Section B4.5). 

tj'c do not know lfie cause of khe cat%& die-off in Roasevelr Reservoir in 1989 or whetfier the event was 
a norm$ occurrence. During the comercia! production of carfish, mortditp of 28-30 cm fish is not 
t iacornon and i s  generdfy atrriburwf to a vims (pers. comm. ?if. Seem, Pzasitoloyy Division, 
OU&oma Fish and Wildlife Sewice). flowever, this vims rareit accounts for signi6cant rnurtdity in 
wild populations. Biologists in Arkirnsas have observd die-offs of cat5sh in resenlairs c a u s d  by low 
di.iso3ve-d oxygen in combination with an oratbrak of a bacterial disease (M. A m t r o a g  pess. c o r n .  
Arkansas G a n s  and Fish Cornr~,), 

We toiik 11 meaqurements of dissolvd oxygen in the Roosevelt Reservoir md several isolatd pi~nds ~ ~ m r  
the crtntiuen:e on 3 %  Ma) 9989 betwen 0145 md 4020 hr., and 2hmlasrarenrenw betw*~ l l W  and 
18"a hr., iheiilk if f ~ t v  D1O. wa? a problem: the Howert D.O. m e a u r d  w a  6-52 gpm, Catfish can 
tiderase D.0, as IOH. I gprn but grow best at DD,gB, greater %a3 3 pym (Moyle $976). Therefore, 
D.0.  did not: ztppear to be a contributing factcsr in the catfish die-ctffs. A. Mitchell, toxiwiogist with the 
A r k m s ~  Game and Fish Depmmznt, thinks &at toxirzs released f r 6 ; r n  ingest& 8918~e-grm~~ algae or 
dinoflagelates are a like%y cause 41f the d i e - d f ~  i8.1 Roosevelb Reservoir. 









W.6,2,7 Observed F~raginp. During 1987-9989, we iihserk ed 168 forages. Eighty-four (50%)  of 
these obsenatisns were itf the residerat mde, TMOl. evera tli~ulrgh fa2 had nc radrn-rag. %Ve observed 41 
firages (24% B A? &if Pin$ femdtla AFOI, and I4 (8%) b the Pinto fern& AFdd3: the remainder of fh%?i@ 
ohscned forages were of other eagles. 

Ohservd farages in this breecfing s e a  were primarily on &e reservoir, al&ctksgh we rezatrdd forrag& on 
both fish and w;ttr;rfowl on &e river. Fiwre B4.6-1 I shcttss ti12 yenerd distribuzicsn raf ofssemd feitrilgcq 
ir, this breding area. Foraging on h e  ~eser*.i?ir was obsemcd maid? rsccursd in Zctne 901, the portion 
0$ cesen-ciir d o s a t  ~ C I  hbe river inlet and including Campaig~a Baq The aarazrion ~ , a f  the PiaaaI md Pinto 
eagles on the inflou area suggests that the esmzy of the free-flowing Sdt River is a least a richly 
pmduckive of eagle prey and czrion as the inflow tsf the Verde Rives inhi.; Morseshoe Rccenoir where 
a produ:rivr eagle pair obtains the hulk of its food. If aayttaing, Cmpaign Bay would seem at3 be 
intrrnsical!y better sadlrecf to eagles because of its C h r  more extcnsiile shdluws, 

Number of Forages 
128 -7 

F~gure 54~b-11. Frquencrzs of gabxsvd %rages, by zone, of three adult bald eagles m the Hlknal b r d ~ n g  area 
d u m g  1987- 1989. The male, TM01, probabifil? foragd more c-xrensavely m the nves mrtons thm mel,areri, but 
he was not teHernerered md 15, thus, ~tat rmdify detgctabls nrs ~nuch c~f the nvemar area, & f ~ e ~  916-901 are on. &is 
rzsenorr, wfsr1e the rwer rnclasdes Zone 96'7, and the Mmamm_r zorses on the right of afie figure, See F ~ p r e  B4.6-6 
far major for;agmg mne Incaeaaans; mcmr zme6 axre his.%nW ~ ~ C ~ B O P B  ES 2 9. Tkie for;tgmg dnstnbui~on s h o w  
~ t ,  biased by ttbsenzr Itmfzcsn. 



I3ouever, the r;iatal;ve impogaace ilt Crmpaign Bay (corrnpared to Lie upst rem river secticlm) i9.j 

iustaining Qtze Pinah ahgd Pinto eagles was iess clear to iir fhami the ssgnificance of the iwtl(>w. at ib~hfr~~$hor_d 
because eke disrribution <sf otnsenied forages at PPind,'Pinrim iva more b i a d  by  observer location. The 
prob8enn was that much of the river, p,mizularly upstrealrm of &e nest area artd the vicinity of Mddle r  
Poins, wa mare iiiffiiruir to see &an rhe open r~sewoir ,  the rids section& wifitn site of Red Cliffs, or 
thine reach 'ndtween the diversion dam and the nest. Visitaiean data, shown for exmpft; in Fimrc: B4.64,  
provided a more accurate: picarc of tile foraying range and seasonal cflarlgw in foraging distributiora, 

T~tus,  Re  rlbservcd TMOd (the adult ma!& with no radio:! fixagi~ag almost entire13 on h e  reservoir betwen 
Cougar Point and Saiome Baq (Zones 901, 9W2, md 915. see F lpre  B4,66 for zone locations), with the 
exception of one fbaage in the disrersion dam area cLonr 6)8s1, Hut strvrisinglq, the foraga5 on Prhe river 
we did observe wsre prinrasily &ose of telemeter& birds, AFOl and AF03, In summar?;, while our 
visitation data clearly implies the significance aiverine habitlaas: to the Pin& and Pinto bdd eaglm, ;the 
number of observed forages likelq underestimate this habitat, 

B1,6.2,8 Ofsserved F o r a g ~  an the aver .  
Fifh. We observeil 14 forage5 for fish ctn tilt; river in Pin& breding area (pius one piracy); I I of these 
clccurrd d6)wnstream of &e nest a e a .  Five foraga were in the two Kms cfasest to the river mouth, 
where the channel is narrow md I i n d  with cliffs on the north side i h s  102 m d  1031, One wrrs in 
Km 104 by CoEonwood Acre, and three uccurrd in Krn 105 on &e downstrem side of Meddler paint. 
Two @Ius the piracj) were in Km t 10, near the diversion dam, The only foraga observd upstram of 
the nest were in f(m 114. Tahie B4.6-8 gives specifrc information on these forages, Tfie snlaII number 
of these forages, and the fact that no identified species is represented more thm once, makes maIysis of 
microhahitat impossible. 

Table B4.6-8. fdentifid prey fish &om the Saft River, Pina! territory. 

Species B a e  Status Habitat (cm) (OC) im!seci 

Fiatfiead Catfish 6/22/87 Carrion Run - - - 
Channel Catt"ish 6/24/87 ' I f h o w n  Rifile - 2 1 0,s 
Pn~babie Carp 7/02/87 Live Run - - - 

G a q  I01Wi87 f f b o ' r t ' ~  Rime 40 19 0.5 
Largemorr& Bass 2122188 Live River bend 0 12 0.1 
I ! n h o ~ ~ ~ h  Bass 3/09588 Live Rime 15 10 0.3 

Seven of the 14 forages for fish were made $'%.om cut banks aiong the r i ~ e r ,  and two more were made 
from cliff tops. Two were from Izge  coE;tonwood trees, $me from a mesquite snag, one frcm m 
unidentlii& deciduous tree, and one from a e u c d j ~ m s  nree. Perch t i3 strike paint d i s m c s  r a g &  tiom 
20 tr, 2i.B mr for attacks in which the eagle saw the prey frih-orn i&e perch, with raw airesage dis tan~e  s f  Xi" m 



{n = 98 Thrce ac~kieks in which the eagle evidently sa\i th:: prey from &c* air covered 7Wq 3W, and 
taver 1[m rsa. Tera e,f I4 river fc~rages S;sr $Ish were successful, and disfmzt! from the perch did wot seem 
gn $a: a factor: ft-i;?rsr of six forages were snaccessfuj at t t ~ s  than la2 tn, mJ Eve" of seven were SUCCE<S&~BI 
at over tbs;ar disrmze. 

Waterfowl. We observed fhre forages for ~arerftsw1 on the river, all irn wirater; two mot& coots) were 
srmccessfna:ul, ABf were in Stle 2 b s  closest tu the river mouth (%ns I02 and 103), Two saf ~ e s e  farag%% 
were b-j AFOI . two by AFO?, and one b~ m anidentiEd i~nmamrt: eagle. 

As v;i& forages for fish, foraging perches were Irugely oc cliffs: idenrial& perches were ewci cliff ldges,  
one cut Pi&, and one coakanwood. Perch $0 azack poirat distances were also sintifz. gmcks 
where the eagle saw the prey from the perch cover& 30, 1063, and 406 nz, wbiie amcks in which the 
eagle appxmnfly sav* the waterfowl fpttm the air cover& 30Q and over 1OOO m from &ie perch. The two 
succmshi forages were both hp AF03; d i s t a ~ c s  from perch to strike point were 3W and 400 m. This 
area of the river is a n x m s  charnel and may offer anacking eagles an advantage in restricting the 
mohilit) of the w~terfowl. However, we obsemd one root avoid Gapture by simply remaining in the 
water direcriy against the no& side cliff face, where the eagle could naf maneuver to gratsp its prey. 

K4,B.2,9 Observed Forage?; on the Reservuir. 
Fish, We observed 99 forages for Zish on the rservoir; sixteen were piracies (fable B4.6-9). Bverr?Jf, - 
there was a high proportion of carrion to live fish, wi& three times as many carrion tlsh idenrifid as live 
(75~25%). Channel catfish were the most numerous identit:& prey, representing at t a t  25 percent sf 
the fish taken. However, since we observed prey deliveries to the nessz o d y  kern 15 April to 01 June 
1989, most identified fish date from forages in that period. Ofner fish tafien in significant numbers in 
the reservoir includd carp, black crappie, md bass fspp.). 

We absen7& 26 forage for channel catfish on the resemoir, witfi seventeen ideatifid 
carrion md o d y  one identifted as alive when caugtar. Habitat for one fcorage was record& as 

backwater, and one carrion fjsh was $&en from shore, The other forages were dividd betwen raervctir 
shdlows fn = 6 )  and open reservoir, Strike poias were generaily close to shore: of twenty recorded 
distances, 15 were 75 m OF le,%s, hree were from 76-155 m, a d  two were over 150 rn, Seven of sixten 
record& water deptfis were less &an 30 cm: with six dephs af over 200 cnt and &ree between 75 md 
200 cn .  We observrif forages for c h m e l  cattjsh in early Februxy of I987 and 1988, but in 1989 
trbsend forages for these cadish were J1 duriag 29 April 1.0 29 May when prey deliveries were being 
ubsemi;ii. 

, We observed 184 frjrages for c a p ,  but four were piracies, Of the remaining ten t'rsrages; &rw 
were for live f?sh mi3 SIX for carrion, with the s ~ t u s  of one tanknnwn. Seven ctf  the reE fo'crsaga ,swere 
noted as being on open reservoir, with orre in reservoir shallows and one in backxrater, Fttur shore 
dissances were het%een one mcf 25 m, with awra o&ers noled as 1 fO a d  4W m, Dep&s from 5-8 cm 
were measured at three strike points, md two were enter& 21 greater &a2 2013 cm. We obsemd foragm 
for c z p  during two periods: f 2 Becemfncr L986 rr, 18 Februar? 1987, 3rd (a2 Ma) t r j  87 May, 19889. 
The iaEea period is wibin  tfre time we observd prey deliveries to the nest; however we c.bsea"pl& 
deliverie for t t ~ ~  -zxieek periods 5efor.h~ and after these deliyesics without ctbsewing other carp, 

Figure B4.6-l l shows ha: observed forages w ~ r e  most nametous in 
Zone 901, which incirrdes Campaign Bay and the pofiioha of Rsosevglt resemi~ir fur&est u p s t r m  by the 



TabXc. R4.b-ha Fish species take11 01% Rot?sc.x-clt rese~"k.oir, Pinai territory, 1987 tu 1989. 

Specie% Total Live Crt;sion Pirmuies Ilnhi.lwn 

Fla&ead Catfish 
Channel Catfish 
Black Crappal 
Carp 
Unknijtvn Bars 
Extrgemt>rr& fSass 
flentrarchid, rr~litnc~wrr 
Catfish, unknown 
Probable B x p  
hpamis spp. 
Unknown Fish 

river ntsurl.;. Just downstrem of tfie river idet (at reservoir elevations obtaining in 1987 and l988), 
there is a series of cutbanks and caves along the no& shore, not far from the river chmnel. South of 
the channel, thfii: resewoir opens out into the shttllows of Campaign Bay (see F i ~ r e  B4.6-5). Observed 
forages in this zone were fairly evenly distributed (F ip re  B4.6-12>, &&ough those observed in 
S b  25-28 were primxily by the mde. This distribution is probably not biatsed by the fact &at the m d e  
lack& a radio, since S h s  25-28 were not necessarily nearest our observation paints. The appzent 
digerence in distribution may or may not indicate foraging habitat selection of the inflow area because 
h i s  male, known to us ro be w a y ,  may have sirnply been avoiding h e  greater rate of public use at 
School Mouse Paint and on the sou& shore in generai. 

A greater proportirln of c f t w e l  catfish was noted in the sanrple of fish taken in Zone 901 (the inflow arm 
and Campaign Ray) than in Zone 909 (the s e a  downstream of Schoctlhousa: Point (see Fimre R4.64 "ior 
orientariunl. Mltst tbrages far d t a e  ra%b.ish, mairaly carrion, were i-ihsen.& dong the act* shclse of 
the raervoir below the river mou&, in SKms 26-27. In addirion to the forages not& by SKm in E i p r e  
B4.6-12, we obsemd five fcjrags for sdzese fish along the center channe; of rhe r semoi r  between Km 
99 -4 and IW,'H, corresponding approximately to SKm 26.5 to 27%"; Thus 18 of 2 1 fo rags  for charnel 
catfish in this zone were in a~ area downstream of the river mouthsl, bounded by S b s  25-28 on the no& 
shore and by the center channel on the sttutl.1. This section sf the north shore is cumpas& ttf ciiEs 
overiooking the wzter. In reviewing these details of where the channel catfish were t&en, it appears 
possible that Elany died or b e c m e  moribund upsrrearn in b5e river chmnet and were takeas by rbe eagies 
a6 they dull& into the resestioir or & e r a f e z  wish& up along shore. 



, We obsepvd 22 f~rages roe rj;a:zz=foul orn resemui~, AS with ii)ragm 
for fish, r n i j ~ t  rsf  these were in Zone 901, at b e  upstredm ~ IBJ  i:f xhe F C S ~ ~ T V C B I K  Sixtedn of the b4wm-d 
forage:, were" &is  zone, cornpad to six downstream. Almiisa; "dl observed ft2ragt;s for txaterfdl 
occurred before Itiarch. we obsewd 8vateri't'swH forages from 9 December 1986 to 3 Februx;.8 1987, md 
from 5 December 1987 tu 24 Febnrary 1988. lye  observed  mi. forage &sr a coo:: on 17 Ma) 198Q 
Efreak~lown of ~ a t e r f o w l  prej b j  species is shnwmr in Table S4.6-10; cottts and grebes are: rkae m ~ s f  
nameroeas. Lniiike fish prey at. itis breeding area, the eagles tijok h r  more live watex"r"owl &an csrion.  

, Resenroir forage perches were notshie t i la '  the Ixge prttponioo o f  vegetaticsn 
used. Of 61 identlfT4 forage perches, 55 were vegeration, prinxilq- snags; some were identifid as 
mesquite snagb in = Irig, but most were simply referred ro as snags gn = 31'3. Otkner vegeQtii3n us& 
for f!,sagEng perches in i fudd  two live shrubs, four Inv; stumps or stickb, one Barge cotlonwuod, md one 
live mesquite, Twelve perches were oit ehe pound: six Gut banks. ~ W G  cliff tops, and one cliff iebge, 
while three attacks started from shore, 

Forages for fish coaxred perch to strike poinr distances rrf 5-350 m when eagk apparently saw its 
prey from zhe perch; the average distmce was 76 m Qn = 34)' Aaacks in w h i A  the eagaes zppeaed to 

23 21 23 24 25 26 27 28 

Shore Kilaar-retea 

Figart. B4.6-3.2, Fnraprng frergrae~cres of  threc dzf t  bald eagles m the u p s t ~ e t n  P O ~ ~ ~ O H I  of K b ~ l ~ v e B t  Ree%m$l~$ 
[Zone 9r31), Panaf territory, Tke &h are p r e s n r d  bj shore kllonrreter (SKm), shrtlrig at Schwihn1~ ,~  Pomt { S b  
208 The river mouall IS m SKm 25, and SKm 281-28 are on the nvrah shasri. oiahe g.eses-k.a3tr., See B4.6-5 for SKm 
lwati6~88ta. 



loate d-se~r p r q  qhile HII ijight b'd~ile~ed befwet'n $043 md 890 In on elghz otcasioxas, aa-d os cr t tW0 m 
for tea t~jrages. Perch to strike point distances in w;;lterfmrI tnrages Bere tlpicdly Bong, dth(3ugh one 
re~orded dnslmce uas on!] 10 m Four %ere from 1(%-15C m, ttvct between 300 350 nl, one 800 m, 
and $"t4 0 PI\ 21. I&33 432. 

Ta3e 84.6-10, Observd fcj;.rag~s for w;$jerf0~'1, Roosevell R I J S C P ~ L I ~ ~ ,  Pind territory, 1987-1989 

Total Live Carrioag Piracies U h t s w n  

Coot 
E a r 4  Grebe 
Western Grebe 
Cormorant 
Green-wing& Teal 
Ruddy Duck 
Shoveler 
U~ident i f id  W8xtzerfowi 

R4.5.3 Prey Studim 
During our fisheries investigatiom in the Pinai B r d i n g  area we artemptd to identify: (1) the relative 
abundance of potentid prey fish in tfie Sa'lt EEikzer and Roosevelt Reservoir: (21 availability of prey fish 
in the Sdt River above and below the Rossevelt Diversion D m :  (3) whether tfie diversion d m  acts as 
a fish barrier; (41 availisbility md causes of carrion in the reservoir, 

B4.6,3.1 Retativr Abundance (Srtft fiver). The majority of information on the relative abundance of 
potentid prey fish inhabiting the Salt River in the Pinal Breeding area upstre8m of the diversion darn was 
coilected by 3 -  Hmson W S W S  biologist) in 1981 md 1988 (see Section E2.t). In dectrofishing 
surveys, cdtfish were by far ltfe most abundant s p ~ i e s  accorinting for almost 60 percent of tot& prey fish 
collectedo Green sunfish jf5%3, carp (15R), and njundsait chub (11%) made up the remainder of 
potential prey fish in the river, Suckers were rarely collected an3 cizmprisd less &m one percent of &e 
1739 prey fish cctilectd by Hmson in L981 and 1988. 

In March 1988, an efectrnfishing survey was conduct& by SWCA Cormsuitants irr rgte Salt River above 
md below h c  Rooseveit Diversion Dam to defemiaae if diftitrcnces in species composition exis%& ifin the 
two reaches (SWCA report to Salt River Project). Befow the d m ,  electrof:shing caches %.ere dominatd 
by :C)IIIMOII carp 137% 1 .  channel catfish 632%), higrnou& ;?bufdu ( 3  131, and largemou& b s s  (6%).  
Flathead catfish, green sunfish, smaflmou& bzss, fatfied minnows, and red shiners compr i sd  less timm 
3 percent of the tot&$ abur~dance. Above  he dam, fish populations were donmiraatd by fa&ead mist.ne~ws 
(453.1, grzess surnGsh 632 %I, red shiner blOA1, md commcm 2a-p chi(87: 2. C h m e l  ~att7sh, y e f l o ~  



bullhead, flal%lad cafish, rmd rhzijrback sucker ktcco:otlnt& for the remaining 6% * B a d  on @$is survey, 
4e appears th31 poterarial prey fish for eagles are considerablj Etare ahiindant helm the diversion dam. 

&t,63.2 Kehtive Abunbaraw Boosevett Rservoir), A tots ,>f 6,203 potentid pre> 541 were 
coPLecta3 i~n Koosevdlt Resergoir during destrofishing md nettisag shirvegs bg the Arkuna G m e  and Fish 
23epargmcnt dr, 7,984 and 1985 {"SVlrirnecke 1988'8, Bluzgilis $46%'$ and iargel-nouth bass (30% were xfne 
milst abundant prey Gsh collecrcd in the reservoir during these suweys. Biazk crappie (8%), carp (7%), 
green sunfish 14%) and catfish (3%) were &so collect& in reiariveiy large numbers. Srndl numbers of 
sma!fmouth b a s ,  h u e d o  fish spp. and Stsnora sucker comprised the rernai~lder of prey-shed fish in the. 
resemoir. The abundance of black crappie and bugdo 6sfa, which utilize the pelagic zone of the 
smewoir, was probably under-represent& in &e AGF survqs  due to grmter smgling eRow afrtng the 
shdtllow margins of rfie rservoir and &e greater eEectiveness af e'ie2troGshing in these u e s .  

BS,6.3.3 Snorketing Surveys. We condu$;t:aed snorkeling surveys in xhe Sftft River from the Highway 88 
Bridge to Roosevelt Rservoir on 15 g a y  1989 to asess  relative Esh abundance. We concentrated our 
surveys on fish greater tfim 20 cm ?X to identi5 potentiai eagle prey fish (the sunieys were not intend& 
rct characterize overall fish abundmce or species ~ ~ m p ~ s i t i i ~ n ) .  Area5 chctsera for snorkeling consist& 
primarily of mn habitat interspersd by an occasion& rifrle. We avoid& a r e a  with deep pools where 
visibijity was poor. One bicafogist p e ~ o r m d  t h e  survejs between 0930-1440 ftr using snorkeling gear 
and an underwater slate. W i l e  floating downseeam, the hioiogisl record& the number and size of Fish 
obsenld in each habitat in four areitc, including one between the diversion d m  and the Highway $8 
Bridge @ 112.1-1 12.31, and three x e a  betwen the diversisn dam and RooseveXt Resewair Wrn 
IW.7-110.8, Km 108.3-106.7, Km IQLt.0-184.5). 

We did not observe any fish greater Thm 22 ern TL in the 300 n snorkel& rrpsrrem of the d'rversion 
dam (Km 112.1-112.3). In contrat, we saw numerous potential prey tlsh in the ~ r e e  a r e s  ssnorkefed 
bittween the diversion dm and the reservoir. In 1. I h of river just dclwnstrearzl of the diversion dam 
(Km 109.7- 1 10.8), we obsenzed 22 c q ,  4 I;irgemotst;l bass and 4 caG?sh ranging from 30-40 cm 12, 
In t .5 f(m of river near Mddfer Point (Xm 1M.f-108.3), we identified 25 carp and 2 flathad catE"1sh 
between 30-40 cm TL. In a 0.5 Km swtion n m  Red Cliffs (lirn 1M.0-104.5), we obsenled 21 c q  
md 1 lxgemouth bass rmging in size from 30-40 cm Tt. In all the areas suweyed, we only obsemtr3 
fish in mn habitat. 

B4-6.3.4 %xed Poinf; Surveys. We aiso conducted fixed-point visual surveys of shafiaw water =as 
(< 0.6 m deep) of the river in May 1989 $0 appraise fish availability. We conducted these %czm efevatd 
observation points (i-em, clilPfs) adjacent ro sIraSfow wzer  area\ using hinoculws (LO x 58) md p o t a r k 4  
sung:ases, Height of &e obsen~ation pains r m g d  from 10-30 rn above the water suaface, Fish 
availabiiitj w a  cdzulated by weraging fish obsexvd drrri~ag "5-nminutr; intervds. 

Tahie B4.6-9 1 provides a sumnltary of fish availability stirnates for Che $aft River upstr 
Resewc~ir determind from our May 1989 visllat supveys. Af% fish identiEd sftrring these silrveys were 
carp. We did nut observe my cttumhip or spawrting acxivity by the carp during the surveys, We 
generafly obszi-vd hkher rmumbers of potentid prey fish dovdrnstrem af the diversion dm &m r rps t rm,  
Hawever, in suwsys m n d a a d  two weeks aparb at the same acacarioa downs&eam of the diversion d m  
gKm 105.6), we found revebled mnsiderabIe diRerences in rnsm number of fish obsehtid (10.4 versus 
1.8). Interestingly, we observd h i g h s t  number of fish in &c river &e inflow of &"rehe~e~voir 
which esaincidd with the foraging pazern of the eag%a,  Most of the i a T  in the river below &e diversion 
dam may have &@en the recent rnigrmts of a spr~wkting mn fr~rn-i %.he reservoir (see be1aw), 





M.6,3,5 Nettiny Smrreys. We US& floating gill atets to d ~ l j e i t  prj~entid prey fish i~ &Z river upstram 
of Roctsevelk. Rese~\csir ir8 April arid XI85 1989. Wi: s m p ! e d  ~ 1 l p s h ~ 2 m  and dc)wnstream of &it: d$iversi&in 
dam tu determial if differences in speeies compi~sition ijr reharive abundance existed. As discuss& IE 

rfie rntrodiactlcsn to &is sectlun, the river ah~we the diversion dam ?ras;.cap. &rough a narrss cmyon 
resalting in the fo:mation of mmy desp :%ns and pools, whereas below the diversion d m  the river 
widens into h e  Tontn Basin, rauftiag im the formation 6361 ~ a n j  sh:~ll~";i' riffles and runs As a result, 
our raetiing suweys above the diversbm d m  where l imit4 by a.;;ess and availability of shA;fti~w water 
t sabi~t ,  pxlherert.f mmy suitable arc% to sample could Re found d o ~ n s t r e m  of the diversion dam, rime 
hahitar diEerenc&s result& iin differences in szmpling intensity in the two river reazfaes. 

We $SO smpied at: the h a e  of the diversion dam well as the irrigation canal originating on the north 
end uf the dam, Fish in tkt: Salt River downstrerun of ahe diversion dam mag enter lfie inigation cmal 
by s w i m i n g  dong the bas5 of the dm and p~ssing tfiroengh a drainage pipe, $Ye used Boatifig gill nets 
to sample at the base of the diversion dam md throw nets tc sample fish in tfte irrigation canal. 

Mesufb of twr netting surveys, surnmxiz& iin Table B4.6-12, indicdte that {age  numbers of z q  were 
present in shdlou water in April and Mas f8FJ9 at tfie base of the dir ersiisn d m  and in %he irrigazion 
cmd. 'fine area at tfie b a e  of the diversion dam appear& ilhighiy suitable as foraging habitat for wgles 
owing to the 1 0 ~  flows @robably not as suitable ia high flows>. Carp and catfish were also available in 
the river between tfie diversion d m  and the resewois pmicuiarlp in shdllow river habitat atliar the 
reservrtir confluence. Ia contrast, we hiled to catcfi my tisin in shdlow water upstrem of ;the diversjon 
d m ,  We are not srrggating &at potential prey fish were not preserlt in shdiow water upst rem of rhe 
diversion dam, clexsr1y our visual surveys do not support this co~clusion. However, the abundance of 
potentid prey fish a p p w s  to be considerably higher downstream of the diversion dam, 

We caught 321 fish in nets placed in h e  Salt River in April and May 1389. Carp comprisd 86 percent 
of the sampie; catefish (4%) md Iargemourh b a s  (I  R) macle up the remainder. The size distribution of 
carp collect& iin the river is illustrated in Figure B4.5-13. Carp r,ag& in size from 306 rnrn to 578 rnm 
TL with the majority of fish m l l e a d  betw=n 380 m and 480 rnrn TL. Almost equal numbers of m d e  
and ;female carp fiere co2lected (52 males and 54 fenrates). All the male carp (n = 62) crtflectd relea?& 
milt when examin&$ but only 7 femde carp refeaswf eggs. Tne miljority of remaining female c q  
(n = 45) contain& maare  eggs in their ovaries; two females e x m i n d  were spawn& out. Water 
temperahre in the river in the last week in April through the end of h3ay were witAin the preferrd 
spawning temperaares of carp, ranging from 14-22°C in April (mean 18.2 "G,  n = 20) m d  16-28" in 
Ma? (mean 23.4 C, n = 47). 

B1.6.3,6 Diversii>~~ Dam. We believe the relatively high number of' ; aq  caught at the diversion d m  
In 1939 is &is result csf a spawm~iatg migraxit3n of fish from RL~,40seveit Reservoir inti) &e Salt River ifi the 
spring. Discussions with iucal fishermasl and f .  Wasneckc (AGFB inbicatcz that spawning anigrittioa~ tsf 

carp, :hanr~el catfish m3 fla&ead catitfish out of the rmervoir in the spriaag are c0mm0n occurrences. Tnc 
magniwde of the ruas appraa to be related eo flow into the rese~&'oir, Local catfish anglers told us &at 
when flows are high ira the spring, Izge numhers of catfish rnigrate int:) the river, Haxever, when 
spring t3ows are lo%, as in 1989, fewer fish nnigr~te. $Ye did obsewe substmtidly higher gisbing 
intensitj on the river during 1987 and 1988 when April and hiay Mows ayerag& 2207 cfs and 1490 cfs 
respectively, cornpard to 1989 ?*.hen April and M a j  rlowr ayeraged only 405 cfs, We believe thsr 
ci3hasiderable less carrion was produced by angfers ia 1989 citmpard tc. 1381 and 1988, This may explain 
wha the eagla  appear& ro forage I e s ~  in the river in 1989 than In previous yeas. 



T,+b%i: B4.6-I?, Seimnrta~y of fish csIlectd md !heir reproi1kictiivr, status during nzfting surveys in the Sde 
River in April md May 1989 (MIXI lW.5 2 :4.0i 

I M 7  4'26:89 Fio& Gili Net ? i 3 C  124 . sly 4 RSS-4 >*'~ 

rLe& itmidi 

1Ci6.7 4f;S. 84 Float Gill Net 1104 I:! 6:a~> KSS- 1, EG-2 
iRiphr braid, 

1% "7 4'27:X<1 Roat Gill Net XC4 124 Carp 3 RSS-1 
(Ze& chanlae!~ 

107.5 5'29383 Float Gill Ket 915 199 Carp 3 R S S 3  

101.5 5 29/84 Float Giii Net f 035 165 Calp 5 RSS-4. SR3-I (fj 
brgemoudl bass 8 

Chamel carG& 1 

100.9 5129/89 Float Cili Net 12.35 296 C a p  ? 8 SPO-l(fj, RSS-7, 
RSE-3, E - 7  

Channel catG& 1 

iW.6 5i29189 Float Gill Net p.m. 268 C a p  i RSS 
Channri catfisll i 

1W.5 5/29!89 Fimt Gill Net 1540 155 C a p  1 RSS 
Chamei carGsfl I SPO 

110.8C 4'25/89 Float Gill Met 15J;i) C ~ T  4 BSS-3, BG-I 

IHi3.80 4 '2'<X9 Flm: Gill $ 3 ~ 2  1021 Ceq> 15 RSS-12, EG-4 



5il7iX9 Fiixt Gill Nak 1540 213.6 75 None 

EG Eggs rbunds~~a In 5i/sp, RSF = Rel t sxd  eggs. RSS -.- Released mile. SPO - Spauned out 

h 1989, we tried to determine if the diversion d m  act& as an efiective bar ier  $0 migrating fish. 
During 15-30 s%ay, we conducted several surveys at the base of the diversion dam to obsewe the number 
of fish anempting to jump over the d m  during 30 minute observation periods. Of the 2062 arrempts by 
carp t> 30 cm TL) to jump over the dam, none was successhi. We &so obsen7std 268 failed a%emp& 
by fish less 15 cm TL to jump over the dam (specis unknown). Based un these obsen~ations, we 
concludd that the dam was an eBective fish barrier in 1989, concentrating fish at the base of ehe d m  
md stimulating some fish to swim into the irrigation cmalai to seek out spawning habitat. 

B4.5.3.7 Summary-Flsh Availability in Salt River. Grttfish and carp were the most &undaat prep 
fish in the Salt River wi&in the Pinai Breding area during our s&dy. n e s e  species appeatrttd to he more 
available to e a g l ~  in the reach between the diversion darn and the reservoir &an upstream of the 
diversion dam. Tne Iarter concentrates fish that m&e spawning runs out of the reservoir. The magnitude 
sf these funs are most Iikefy influencd by rhe m o u n t  of flow entering the reservoir. During high flow 
years, large ntrmtzers of c a p  rand catfish are appaentty attracted to the: river which subsquently draws 
large nrrmber of anglers. m a e  mgfers produce carrion which may substitntialty suppfement the mgles' 
diet< 

%wteresrirtpiy, when flews iigeo the resewoir %ere low in Mity 1989, Efie eagles seem& to f c ~ e s s  mainly 
on the reservoir. A May die-off of cagisfi in the laflow area prirvicid a signiSicant source of food fns 
rhe foraging male eagle, We do nor know the exact cause rsf &e carfish dii;-rtBq but toxim relased from 
ingested blu;-green algae is a psssibilirq. The raervoir uas substmtiaily lower in 1989 thm in previous 
j a r s  v,.hich may have ccsntributd ttls canditions producing the fish kill.  

M,6,3,8 Carrion. In addi t io~ $0 %he May carriow sure-eys deszribd iin Section B4.6-2 ila which we 
found ratfish and carp, we aiss sea t rdd  carsiflan ow Ro~sevsIt Re~ewoir in other mont;?s. in nine 
additional surveys during 1987 &ad 1988 conduct& by boat in Campaign Bay and dong the n o d  shore 
of the raemoir (2 in December, 1 in Jmuargi, 3 in Febmary, 1 in Juns, 1 in A u p s t ,  =.id 1 i ~ $  October) 



TOTAL LENGTH jrnmj 

Figure R4.6-13. Size distribution of carp caught in nstting suneys in rhs Sail Riter (Km 1W-114) in May mrf 
June, 1991~ 

we counted five channel catfish, four carp, three tlathead catfish, one western grebe, dnd one striped 
s h n k ,  f i ~ r  an average of 1.5 items per survrzy. 

To view the extent of ~a r r ion  produced b j  ang3rars in the vicinirq of the diversion dam at Km 110, we 
.rvaik& on shore from the diversion dam downstrem for 400 m c n  both sides of the river on 31 May, 
1989, \Ye found 15 whole carp, five c a p  heads, one whole channei catfish, eight channef catfish heads, 
one hiuegill, and the dried skeletal renlairss of other c a v  a d  c a t L h ,  (3ne of the carp had recentf? been 
fed upon aan eagle, 

R4.6,3.9 1%-aterbisds. Tnble B4.6-13 gives the results ctf M d ~ t " i - f ~ ~ l  heimeys de the Pinal 'Piamtd breeding 
area insterisks indieart: species o h s e n d  a bsld eragiz p:? at Pialai fairn\.i). The largest I I Y ~ ~ Z F  of 
~ a r r r i o w l  nere praselir in J81uar.r anL% Fehnm-3. md the mobt corrlmon sp.;:ies in daose m u n t h  were 
e31.2d grebes, ~Zrnericin irlors, and Canadd gsese ?.lum'i):r L3f  ia:~liviJuals dscreaed k6.m fsnuasy 10 
kebruary and again fr'rei~n Fehxar j  ro >l:irch, bet- remairnzl: rairiy s:&) in ?;larch and h%ay ?Tit: drclp 
in numbers anarkd iis deparrure of winrerlng warzrftsi~H. 2nd i i ~  n33re. xnsisrrtnt n~gmberrs. the presemlce 
bif srrrrm~ering bia Js 

The pn~porclon of  P;;, estern grebes rose drnm;itir.&It f imn 3anuary throcgh haarch hut amone nver; seera in 
; Z Z q  Eared grebes made up over bmz hhird of the 'ri/axer8t-iij 0x1 the T Z S O T \ C ~ ~ T  1n 5cf~lilary but IBSS t h a ~  



- 

B34. The Rooseveit D~version Dam, on the Salt River upstrelinl of Roosevelt R~sen'oir, was once use3 
divert nver Sou for lmgatlon and the Zonstmction of n m d o r e  Roosevelt Dam. The dlverslon dam bas ac rd  as 
a fish barnsr srnce the creatloa of Roosevelt Rssen~olr, precentirig spatvnrng runs of carp and other exotlc fishes 
from elltenng the upper Sait k ~ e r .  The area 1s no% pnpular t ix b G ~ t i i ~ h ~ ! ~ g  hotc  the many iehlcies along the 
shore, Mach  I988 (photo b j  D. Dnscol!). 

three 2ereent is February, being &sent in March and Md? i hz  t!iitrrljcr \ ~ 1 1  C'dndJa geese d r o p p d  
15 percent from Januarq to Fehnrary; geese were not present in hfarch and May. Coots consisterntly 
made up &OUE one third of the u;arerftml population o n  the reser;oir during Januarq t.i~soi;gh March, then 
dropped ri? on]! seken rercens in %fay 

B4.6.4 Nurnltn Impacts 
' I T k  Pen& anci Pinto eagles Rere subit~ct a tktiir i;zraourie :,tf pLiSli: usit becau,ie the flc>raging ,ma ~nzludes 
ti12 ~lppix eend oi  he Sali "irm c-.f Roo5eve;t Reservcarr, a pispbiidr drea for nnaraq recreational acrivitieb, 
Yehicl; a;cess ii. eas:, p~rticrrlarl~* tn ths reaer~uir" ssoirtfr share, -+%it% i ~ ~ ~ r r , v r t i f  or paved rritads boat 
T~CII-~S S e ~ t ~ a t c h i e r ~  ir-r 198";epored a variety ot t>prts i j f  p~ildi: use. heit rcmnrkcd that &ere. were \er> 

i f  ari-j vikible redclia,.atrs ib?y the eagle4~ N e ~ h  watchsrc i;1. 1989 and 1930 repofled no public uie 
diimrban:es,, prnbahij because the Final nest is located hiln;:e disran~e f ~ . ~ i m  d x  reszmoir. %Iov;wer, 
uhlle 1~3;kj11g f,)rdginy sagleb, BioSystesnb recorded tkrrshing c2-i' lagles b) the 3enbHi2, g~~dirli) a>n tke 
reber7brL~~r 
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Poi~nt Rcc~cation ,4r23 13 X %I* Of the four rezaainlng irncidents, three nccurr.4 near the nest in 1987, md 
unr  enok place in Kin 34, Four fltashing in~ldents Drrs Bnclgidd in hfBe table took place ax ddisttr~scfi greater 
&an 100 m. ?%krrze rszcub-red in Cmpaign Baq and were caused b: an aangIer, a low flying plane, and 
d guilshot b! a d x k  hunter, The remaining incident took: piace n e a  &I;.;%: nest at the mouth of Pinal Creek 
,mi$ was C ~ U S &  by 3 low flying militllry jet, In ail bat 1x0 flushirng incidents fbr which we have data emn 
perds Ineight, the eagle watt perch& Less thz1 ten mecers in elevation above the public user $72 =: 213. 
For the remaining t u n  inzidents. the eagle was perched berwten B I aaii 38 EB high, One humm-relatd 
event resulted ia a brtid eagle morrdit) when an eaglet d i d  from b z c ~ n ~ l n g  cntangld in mondf?fament 
15ec Se2tioni C3,3 aild D4,22i. There was tsce3nsiderabte mttnr$fi;anaena in es idenzs on &e resemr_)ir axfd 
river. 

In connection with ctlrr home range studies of the Pind md Isinto ailralb, we hr id  to obtain a gaicmre of 
bald eagle use of ejne Salt arm of Rooseveit Resemoir to aid in understmding time eEec& of increasing 
human use and planned shoreline developments on bald eagles, Figures f34.6-5 and B4-6-8 lahove) show 
the distribution adults along the shoreline, and Table B4.6-15 fists our  observations of these and orher 
perched bald eagles in the area fty attne. Ira intevreting the table, the reader should be aware that counts 
of non-telemeter4 birds are not indicative of red distributions since %he sightings depend& tlra observer 
location; hence, there was probably far more use by non-telemeter& eagles of the area downstream of 
Schoolhouse Point than the data suggest. 

Table B4.6-15, Observd perching events t'or telemeter& and umeterneterd birds on the Salt A m  
of Lake Rooseveft from 9 J m u q  1987 to 14 April 1988. See Figure B4.64 for 
zone map. 

Kumher of Observations 

901 Cmpaign Bay (except Red Cliffs) 18 67 52 11 29 
901 Red Cliffs I2 25 15 4 6 
9W SchooZfiouse I%, tu Grapevine Pt. 18 f l 9 '14 12 
915 Grapevine Pt. to Saiorne Cove Q 0 0 6 5 
925 Salozne Bay 0 7 0 1 23 

* Teiemberec! birils. 
+. Unteiemctcred birds. Counts of unteiemerexd birds indicates only wherc wc h a p ~ r i c d  In sex them d a h g  aur monitorkg 

of telcn~etsre& eagles or while anetnphlg to cnph:ise ~igl,#lcs fbr tiig placement. 

Fax example, whi%b: monitoring our trapping sets in Sdome Bay duriaag 13 days in Febmary 3988, we 
i t h s e ~ e d  3 anurnher of bdd  eagles using the hay. We differentiated m i t a g  nine individuds these, 
including an adult female, an adult male, the Pine61 femde (AF031, a near-adult fernrife (NFQI), a a m -  
adui8: maHe (NMviOl), a third ~lsar-adult, rand &ree subadulrs (all in the cotre at the $ m e  time), M e r  



B-30t2 Eco~oav ox: N~;.VST~KG B ~ L D  EAGLES r,y A~nzor;,., 

suhadrn1.t~ may hzve used SSdnmr: Baj during this period, but !heir la& of Jrsfirnpisirable chmactenstics 
result& in only those seen tagether being ccturn&. Eagles uiiulaily erbterd the bay a? firsr: light &:rum 
Salume Creek, dillouyh the adult male roost4 isa a Fremont zotrsnvcood zit the creek ztrnfiurnce on three 
oceaionh. iiFlfhoosPed in a canyon nor& of Armer Gulch night f08%ou ing eaptrrre. Eagles uwal.flg 
strared over h e  contluenzt: area, &es, p e r ~ h d  01- cftntinud uut to the resenfuiar. The birds enter& and 
depmed the hay thrcjughcnut the da?, We haa~~litord the bay on 3 seekend days fSamrday or Srrndayg 
md 10 weekdays Eagizs used the bay ow. d69; 10 weekdays, but none were observed in h e  area on 
weekends, 

Sdome Hay, a pnpuix fishing area, sustain& boat traft?c every daq, The eag l s  perch& on live 
ct?~t;eonv;oiid,i, orn m%,iquibe snags in the sha":ltaws, ol-8 shore, and on the grrturad on a ridge on the .*.at side 
of the baq. The birds did not q p w  disturb& by the presence of b a a ~ s  on the water, but Bush& on rfie 
u d y  twit occasions when pajple were o b s c n d  beaching &eir boat and wdking nn shore, Mnst mgfers 
remained in the- nnr& half of the bay, u~hich i s  dsct where tile eagks spent most of their time. Boat 
traffic was not systematicaily census&, &though we notic4 a dramatic increzse on weekends, coinciding 
with bass and crappie tournaments, skiing, md teisure boating, Two incident& couns on Sattrrdays 
yield& the following: 37 Soats on 27 February mind 55 boats on 5 March. 31 of which were loca t4  if, 
the n o h  half of the ha3 ($1 boats przsenr in bay at the same time). 

In addition to increafecf boat traffic, the weekend also brought canmpers t~ the n o d e r n  shore s f  &e bay 
via a road which depam rfie A-Cn~ss Road and teminaes  adjacent to eagle perch trees on Safome Bay. 
On &fie &ree monitored weekend days mb mother incident$ Saturday, pmple cmped below these perch 
trees. We attribute the absence of bald mgles iin Salorne Bay on weekends to increasd b a t  traffic or 
campers near perch trees, or bo&. 

B4.6.5 Discussion 
The foraging ecology of the PindiPinta eagles b a r s  similarity to that ttbservd at the Horseshoe bald 
eagle breding area where a free-flowing river enters a reservoir. Carrion fish composed the majority 
of prey taken on the resemoir, with carrion fish (75%) of ali species outnumbering live fish (25% j Like 
Horseshoe, the area of inflow (Zone 901) is t'ivorecf probably because carrion collected &ere after 
floating downritrer. We also observed that the prevailing wind appeared to blow carrion %sh into the 
shdlows of Cmpaign Bay or the no& shore n w  the inflow. C h m e I  catfish were the most frequently 
observd prey, both overall md in Zone 901, mind were primarily taken as carrion. 

In addition to natrrrai mortdiey, cmion fish may be available tr, eagles on the reservoir because of a high 
fish kill b) the large number of bass anglers. Fishing boats are afrnost constanttly prment on the 
reservoir, a d  even catch-and-relme fishing nnay r a a l t  in enough fish mortdity to significmtty in.:rm%e 
eagle foraging oppssmnities. Anglers may also discard "uradesirablo" fish such as c q ,  adding these hs 
the potential carrion preg on tfae reservoir, 

Eagkes corasisterati:q rrsed curie perch on C m p a i g n  Bay, a drowned live cortonwood in the bay inself at 
approximateiy SKm 22.5. This tree, which was essentiaily a snag durirag the colder months, prcjvidd 
ra view of nwch of Cmpaign Bay, Ir w a  used a foraging and loafing perch by the Pin&, Pinto, murd 
by a aumb-ler uf imfnature eagles which keyueneed the resertair, 

Our records show that the eagles used the r ~ e r v o i r  and the river: secricln nearat  the inflow maid2 ia 
wiater ;-sad late spring, btak ta what extent they fc~ragd thtlre: in 34uch md the first half of April is lms 



Plate B35. SaIornt: Creek flawlag into Salorne Bay on Ruosevelr Resenwir, March, 1988. The inflow area (north 
haif) of the bay is frequented by bald eagles and tishemen (photo by D. Driscollj. 

clear bezausf: (1) we did not have m observer of prey deliveries or a fitilbi tracking team deploy& during 
%larch and part of April; (2) we did not tag the male, and (31 habitat selection by the Pinal female 
diEerd in 1387 and 1988 because of the arrivat of the Pinto female. The visitation data suggest, 
however, that the river seztions were more significant to h e  Pinal pair than is apparent in tile distribution 
of o b s e w d  forages. 

In previotrs yehrs, rzest uzrchers reported that the Pinal eaglex commonly brought food to the nest from 
a:1 upstream direction, and :onelu~S& from these observations that  he birds svere foraging and otherwise 
spending a disproportionate amount of time upstream f o m  the nest. tVe believe that ssnte of these 
deliveries frim upuearw rnighr hake been an artifact of fell-iaie's mode o f  aypruach to eEie nest when 
arriving from downstreana On se\eral occasions Re noticed tk t :  x h e n  XFOl returned tto &tt nest from 
d o ~ m t r e a m  ( ~ i t h  err wjthout foc~J) she icsok a, circuittius rc?tile. initiallj she uvuId begin soaring over 
eh-. shoreline, gaining aIti:udc 2nd grdJual2:f snnving inlmd: t k n  inhen shi. had attain& aan elevation of 
.;evcral huncir.4 meters, she H O U : ~  ievel off and hraxtei aiiing the "rajada b ; i ~  aria and 'ncyond Biaik Xesa 
,>a: Kliin~iikc: 13ut~e. Vltirnate1) she ~noudd t~:n west and app:iiach the nest from ilpstrcarn. One pr~ssible 
advantage uf  illis riiutr: of traxse8 is to exploit the t"nemralb and rerrain-induced =.cuddrafts. 

.*%re there sinfficiznt food resuurzes ill the Pifiali'Pinw are:% ti> suppare productive pairs of eaglss? 
TI-~E~ far. the matte1 htis ni7t been rested, s i n x  thc Pintrp hei~~ale has failed to hatch eggs, Ons 'a'avnrahie 
point is &.la?, eizrpite the Pi~aal female's skiff iin hime range ~n r;.qsons.; zo ,hF03\ iintrusion, ehe Pinal gsalr 



raised Lulr Luting in HYSO Hewer er, tile Piat<-; i6sxl&le7s dppsartmce did not ari'kct the $-ordgirag range- i$l 

&e Pins% male, the maim7 p t s t  idea 10 ghe Pindl nest. whit still a;;ess t i 3  &q%t ~s?rv ia i r  ;md tH1e 7Pi;er 
section nc2ires-e th4: rescark6~1~. The mswc?r to the question a)rf twc suzcesrfu! p,&s probald) a ~ a i t s  &c 
ars!v:il of a HHZW make for Bhc' Piraft1 fanaie, since in is uaalikelj that kPo& SBwzdBes can repr~~d~ick:  with the 
Pi~sal malc as the: sol? p8'o~lcJer. 

B4,6,5.4 SYater Px.gbjc.ef Impacf?;, i t  i\ unlik-ci) &at c"ran~tm.;tion wcsrah onr R o ~ ~ i e t  elt Dana iadf %ail1 
affcct the Pinai eagles. since One dan: i:, mppmximaee8j 22 air kr-n .if-om &e current nest usi, anL$ the 
rapies furape at the otfier ?ad of the ~reser~ciir, 

iJrs.;l~ycr.. the Iftx3dBer Poilzt area of tht r i ~ e r  L H P S I ~ C Z I ~  c t f  8:he rr_?seriwir i s  j?rofa,ased &e binrrow area 
fcjr dam Gdi. Cnder the 1983 Fish mi% Wildlife Sexvice Riologi~d @irait)m. contrdctors wiiB "@I required 
ro excavate onHj during the nun-breeding season, and to tzcontntur tfic? area to restore fish hlibitat. The 
h'leddler Point are8 i s  irnpilr?ant b~cause rl) ir is within tfic range of h e  PinA eagles; 92) it is the site 
of 21 percent of obse~vcd river forages tn = 141; and (3) it is nor far k o ~ n  the area where the Pinto 
fexnaie azemptd to nest. Her :fieice uf the genera{ ared suggests its suitability as nesting hahitat, and 
in the future it may hnction either a home t-ii a second nesting pair or as rn aattcrnate nesting site for lgae 
Pind pair. As explained above, our datrt prot-rabl] underestimate ths imporlance of hfdcfdler Point (and 
czrtain other river sections) because direct observation of this reach were more diEzult than & e  reservoir 
or the Red Cliffs area. 



C'nnstmztirtn activitj at SfdJBer Point might temporxily affect eagle foraging kalg the river slnd resewr.rnr 
if "chis scrivit) iiff~itx the spawing mghs imd r ~ d ~ i a  cmitiit produstion! a~f c q  and flathead ;att"ssfn in 
a41e riven. Ixacread trrrbidity asi tciatd wiih the exzavatioz (18' borrott materia', might &so ternporxtpil3 
~-&u:e eagle aixc$ss l i t  prey fish in tile riker. Y e  sttggat that the ri3ti~nmenJatioTfE of the Fish -and 
%"ileflife Senice RitiBogicai Opinion be ft~lli~wed to reduce the possihiiizy of adverse eflect~. 

Long-temt effects on eagles rtrising from the proposd iihtcrme in rcservcsir levels include those on nesring 
and pzrching trees. The cottonwood grnvz m the Pinto b r d i n g  arm ccontairms two nmts. The m~tr;t 
recent Burezu (of Reclanation biological asessment of dm impactks on eagles on Rcx3sevelt reservoir 
stares thar Increasd water 3eve1s will prohabig kill the ~Ei tnwoobs  in the grove W.S, B U P ~ U  of 
Recla~ation 198Qb1, m e  report f'urther stala char, al&ough mgfes may cttntinctr t i t  nest in the dead 
trees, dnesc trees wifl eventually disisitegrate a d  become unsuitdble for nesting. Live trees are 
pre,%umabiy superior tti dead trees for nesting since $he foliage may nroderatt. renzperatura in md aircsund 
the nest. 

Perch trees can ttolerat;te elevated water Ietris to a cemlra extent. According to a report by fhe Fish m d  
Wildlife Service (19801. Fremont co~onwiiods are capable of f 00 percent srrrvivd after 100-103 days of 
partid submersion. In &at study, there w a ~  75 percent survivd after 1QQ-103 days of partial submersion 
the second year, but no sunrivd after total submersion during the growing season. Goodding wiifow is 
apparentfy capable of 300 percent survivd after 50 days of total submersion during the growing season 
(U.S. Fish md Wildlife Service (up. cir.). 

The "drown& cortonwood," in Cmpaign Bay Yihich eaglm re@farly used for perching md foraging is 
currently alive. even bough its base is inundated during much of the year, Perhaps some of the 
cottonwoods upstr may survive if they are only partidly md temporarily inundatd. If, instead, $he 
death and total disintegration of trees In rhe area occurs as predicted over the long term, &ere wit1 be less 
oppomnity for the a g l a  to forage from perches, It might be possibie @I offset the effect (if m y )  of the 
loss of perches (and perhaps even nest trees) by providing suitable artificid replacements (see Section 
A6), but we cannot s p ~ u l a t e  on their accepmce by the eagles. 

Given the reiia-nce of the mgles on carrion in the inflow ara, we doubt that rising water levels will have 
a major impact on foraging oppomnitia for eagles, Alaough water fevels at Cmpaign Bay will be 
deeper during pcsaions of the y m ,  much of the prey &ken sere is cmion, md water depth is not a 
factor in foraga for floating, b e d  fish. However, live fish are &so %&en r ere, and obsmers noted the 
prmence of live fish at tfie edge of the Bay. %%en water levels in the reservoir xe ra isd ,  new shaiiow 
r t r a  will form in upstream areas. 

The periodic incrmses rmd d e c r m a  !in rcsemcjir aea ,  which fiow occur and will effect an even g ra te r  
x a  wwi& the proposed constmetion, &i f f  likely have no &verse &Sect on eagla* The Horseshoe 
hreteding xea,  in a sirnil= habitdt mtt flow regime se;ta:ing in which the seseryoir is lacustrine in some 
years me3 riverine in others, has e h i b i t d  no adverse response in srating saaccss suck chmges (except 
when tree nests are inundaed by Bcac>ding). 



The Cliff btediag area, about $5 Eirsn nras&ea%t of Phoenix, is situztd on a re@Bat& rwer reach csf the 
Verde River 65) about halfway berueen Hc>rs~hoe  D ~ P I  {Km 73)  and BmleE Weseneoir (ca, 
Km @)i,Fik,-ure B4.7.13. The fish c~nmuai ty  wit hi^ the CIiE territi3r-j is co~~siderably diEercnt from 
those in ~Cher regta%ae& rmches of the lower Salt anif. Verde sit ers (e.g. Bartlets and Blue Point). Several 
factors may be rapitnsible for this diEerence, including waxer temperatures, turhiditj, aad Tne s a s o n d  
influx of spawning fish from Bartlett r s e n o i r .  River temperatures at Cliff are w m e r  during the nating 
&&'ion than reaches fed by other resewoirs, This is bwause Horseshoe is relatively smdl, more shdlow, 
o f t e ~  rivcrine, md is i~qelf fed by &ee-flowiap river, Streaaxl remperamres may stroaagfy influence fish 
species composition and spawning cycles. Reing the f d e s t  upstrean1 reservoir ran the river, Pfors~qhoe 
is also mcjre turbid tharn Eaartfett and S a ~ u t t  reservoirs which leads tct higher turbidity in water 
discharges from tf-ie dam, Turbidity is d s o  h e w n  to influence rlsh species composition. A &ird rmon 
for the diEerence in the fish cornunity is that the river secriorn in the CIiR breding arm, being just 
upstream of Bartiett Reservoir, probably receives reservoir fjsh migrating out of the reservoir, pafticulgitly 
carp and cat:ttisb, that may "swmp" the riverine species. Fish entering the r a c h  when Hsrsgshoe 
Reservoir Is draining may also contrihtlte to the dominance of carp and carfish. In regufatixi rmches witfi, 
cool, clear hppolimnetic refeases fe.g. Bmletn md Blue Point), and wi&aut the influence of f a g e  
downseream reservoirs, suckers dominate &e fish cummrrnity, 

The eagles at Cliff have the opportunity, h a d  on distance. of foraging on two different raebuoirs and 
a regulated river. Like Pinal,Pinto and Horseshoe the Cliff eagles are within foraging rmge  of sum 
where the river enters a reservoir. However, GIiR differs from these territories in that the river reach 
entering the resewoir is replat& (md relatively shol-r) rad~er &an free-Bowing. 

Tne terrain surrounding tfte Cliff territory is fairly open, paniculrufy upst rem toward Hclrseshne 
Reservoir, Mere the Verde River supports a single line of coaonwoads md a l x g e  mesquite bosque 
which is rrsed as a cmpground. Tfie river is braided in this section, witfi several shaIIow a r m  ogering 
fording by vehicle. The are numerous roads in the bosques, and much recreation downstream rc, the point 
where large promontory cliffs on the west bat-bk nezu the USGS gaging station limit vehicle travel dong 
the river. However, four-wheel drive vehicles may ford the river at %his point and travel down the a t  
bdn2; just across the river from the nest. The nest cliEf itself is a large promontory containing a pinnacle 
wilich has suppu&& a somewhat ttmgcr nest since 1986. The imd closes in d o w n s t r m  as the river 
approaches Bartlett Reservoir, md  there are few trm, fn this seciion, the river supporn some emergent 
vegetation dong scattered curba&s and smail cliffls, 

Cliff is wi&in @ie tower  Sonaran Life Zone $@. H, Merr im 1890,1898: in Lowe 19@), md 
stnrrourrdirag habitat is of the Sonorasa Desertscnah Biornz, containing species a;tf the Pdt,verbe- 
Cacti-&[-l.lixed Scruh Series and the Crwsotebtrsh-Crucif'ixic~f~-tfac~rn Series (Brown and Lnwe f 980, Brrswnm, 
1982). The riparian habitat is a mixture of the Sonuran Ripariram Deciduous Forest arad Woodlmds 
Biome, the Sobloran RIpzariata Scmblmd Bit~me, and the Sonoran Interior Strands Bioaaae, n e r e  a e  
Fremon~ cottonwoods, Goodding willows, mesquite spp., and tamarisk ira the r i g a i m  uea .  See 
Section D2 for a more ci3rnprehenqit.e descriptirbn of habitats sura'ourading Arkona hale3 eagle brdiabg 
aa'eds. 





Plate B37. Lidarched egg in Cliff nest, h h y  1989. Kote that the nest consists of only a few sticks md some 
crushed vegetation on top of a pinnacle (photo by D. Driscofl). 

Because the nest failed in 1989 when we srudied ~c pair, cur data on tile Cliff breding area is less 
extensive than those obtained at the other sites where eaglzs were telemeterd. Since there were aao 
y u n g  to feed. the eagles9 foraging range was restrict&, here were no prey iteIiveries to obsen-e, and 
the numhzr of forage obsenations was ssmdl. The description cf our i i~~ti ings given below is neverthefess 
vduabIe, pariicrriasiy those on prey selec~lcln (obtain& main;) through an analysis itf remains), and is 
used tc! szrengthcn our overdl perception of the foraging ecisl.2gq of the Arbona population. 

There are zhroni;: h iman ifismrhanze p r~h iems  ah Cliff, In: this section, we rsporr the inzidens we 
observed 2nd rcfer ahe readzs ts manag~rYient rr;ci~mn.penil;tti~:ln~ in  Seciion D4.9. 

-1Rt Ciiffi~rdcding cre:s wa% disca>iered in 1984. and the espie. iidte 131J at least 1 0  eggs, hut uieralj they 
ha%e skilwn ;C)M p ~ ~ . d ~ l ; t i i ' i t ~ .  a l e  gggs f a i l d  to 81ilt:f-I I Y ~  lC380 TWP >r3%~ng died in she nest an 1984 and 
one in i983. T h e  pair apparently did not la] eggs IE 19g5 and 19'90. but rucce\sdi~ilj il&;rige~% two eaglet% 
in 138.6: \(<rei'@b 3986ar d11d two bn 1988. In ~ $ 8  seven pews aar its ksaim~j  euister-nee, the CiBff i;orritorj 
I ~ a i  been > u c i e i ~ f ~ i l  in i-azlj tnais )cars, tailed three year$, aald epparera~ly did not I i ~ >  eggs in kivu >car&. 
See Se;:lon D1.3 for xnore details ~ .n  annual pr93cleac~rvir> mi: rr,iir"llre~, ar Ciiri 



klem rnor?ttil.i. fl~-cts aalJ the range of mean alaiil flows in d muxi8 in the Verde R i ~ e r  downstream of 
Horseshoe Reser~clir from Noirember 1986-hIaj 1989 are iIIrrserares in Figwe B4.7-2. 34em aaranud flow 
in 14)81 wai: Ic3wer thdrl in 1986 (455 cis an9 622 c&, fe~pectl'~'eI)), it-lean rnitnh!y flows ir% 1987 raagd 
froan l w  cfs  in December ti) 1038 cR in M z ~ h ;  in 1988, th;y -ranged frum 350 cfs in October to 
3 158 cfs in Fehmz).  Mem monihll flr$ws during the first 6 rplon~$s ita' 1989 rang& from ody $1 cfs 
i3unei t i )  273  if^ (Febl-uzj 8 

l igurt: B4.7--3 compares mem monhfy Bows in the Verde River below Horseshoe D m  (CBiEbreding 
r w a )  wit3 the r i v a  S Z Z ~ ~ O R  bdlc~w Bafilett Dam martleg bredmg area). In genera$, flows a p p a r  s in i la  
in the two rcgufated reaches and thereftjre camor expiain wh j  suckers dominate the fish coanmunity d 
Bartiert kreding area while carp and catfish are the main species at Cliff, Figwrc R4-74 shows &at 
water temperaturzs are citnsistenriy higher irr the reach downstream of Horseshoe D m  (Clif breeding 
area) than the reach downstream of Bmlett D m  (BartleE breeding area). We hypothrsizd iaa Section E2 
that carp may hare a competitive advantage ttver suckers as water temperaare increaes. Therefore, 
differen2es ir, water temperamrtfs between tize two rmches may account for the observd differences in 
fish cr71nmcnities. Turbidity is dso greater in the river downstream of Horseshoe Dam and may act with 
Bjarer temperature to favor c q  in the Cliff "r'eecfing ruea. 

Fzpre B4.7-2, X f m  monthlj flows md range elf &ilj flow m ttHs i'erde Rrver belo.;. H6-srgstshcv;l Rewhvulr d u m p  
Ne?~.em&r 1986- May 1989 
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g 4 - 3  Compxison of mcm mm&ly flour 2nd range of dai!? fliia.s in the Verde River below 
Horsesha>e D m  {Cliff territcary 1 and beliiw BaflHzit Dam @3zrtIeR territoryj from Kovembef 1986 ttli hlay 
19583. 



JANUARY FEBRUARV MARCH APRIL MAY 

Fiylre B4.74.  Daily water temppraturs in tbe Verde a v e r  urithin the Bartlett and Cliff bnitoriw h t v 1 r t x n  X 
f a n t l a ~  and 3 May 1989. 

'84.7.1 Home %age 
We cap,peJr& and telemeter4 the adult mate AMOG at CflliE fireding area on 8 June 1988. Two radio 
trackers, recording his movemen& from 15 F e b m q  to 15 Map 1989, found fie had a much smdfer borne 
range thm my of the other eagles that we s,peJdied probably because the pair faif& to produce young. 
During the 1989 breding season, we located him dong a 13-km stretch of the Verde River from ICrn 50 
to b 73 (Figure B4.7-5). We never obsenzd iiAMOfi using Horseshoe Reservoir despite its being 8 river 
Km md o d y  about five airline km upstream of the nest. However, BioSysrems trackers on Horseshoe 
Kesefvoir during spring 1988 (when both Horsshoe d u l b  were telemetered! made ijccsionrf sightings 
of ncn-telemeter& adulLq near the dam; the Cliff pair had y u n g  in 1988, 

In previous studies, most k~nwn foraging at Cfiff wlls observed in the river bzlou rhe nests (%m 65-6a5) 
mti in a pi2itl bound4 by promontory cliffs at Km M,1, afthvugh the eagles were obserud flying to 
other seas and returning with prey @odds 1984, Martin f 984, Camara and Motzkin 1985, Cooper 1985, 
Wifiiams 1985, K&stnll and 13rescatt 1987, Dixon and Maack 1988, Muder and Sinor 1989, %%ehling and 
Kershaw 19901, In addition to the nest ;area, foraging w a  observd on two rtccasiom m i x  'KA Rmch 
sca. KID t;S)tCan~;ua arrd Morzkin 1985, Mefiling md Kershaw 19915). 

Caznara and MoQkin (4985) and Gtttrger (6985) observd a sezonaf %rend in %raging rmge. Prior to 
hatching, the eagles zapturd prey below the nest cliff but d s o  broughr preq hack from d i s t a t  location$, 
From 12 March (hgtch dare) te 5 May I985 the mgles for@& cfalmost ex;lusively below the nest. During 
this period, cap  were obsemd spawning below the nesk cliff8', After 5 Ma> foraging was less loca%k&, 
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Figure B4.7-5. Home range of the telemeter4 Cliff adult male (kV06j during &e 1984 b r d i n g  
bars indicate cases when trackers could not preisely locate the eagle, and the dottecf lines extendkg IatemLly from 
those bars indicate zones of eagle o~cupancy for tfie imprecise locations. These visitation scores are not weighted 
ac~ordlng to foragkg rates in the nest vicinity b u s  there were no young in 1989. 

md grey was taken upstream md downstrem of the nest. C q  were available in such numbers that &e 
eagles wnufd wade into h e  water and hop on a fish (Camara and Motzkin 1985, Cooper 5985, W i l l i m  
1985). Kuder and Sinor (1989) &so observd a carp spawn belaw the nest cIiE, It appms that carp are 
available &roughout the year below the nest cliff: we have otsservd carp wdlowing in the shdlows witfi 
their backs out of the water fPom March to October at Km 65-S. We obser jd  the Cliff adults wading 
in backwaters near the nest and foraging on shad? simply by picking h e  fish up in &eir beaks, 

In the present study, two-&lzirds of AMM" total visiatians were in the vicinity QF the nest lacat& at 
Knn 65.4, a frequency comparable to those of eagles feeding young, but we cannot say whefier AM% 
favor& i i c  area beczuse &fre nes: was &ere 09- beczuse it war, a Fairly Barge cliff with a asraper-rime below 
it. The next mos: t%.equentd ;~rm was drtwnsrream in Km. 63 md Km 64 (&ere wzs s~per-hiMe ia Km 
641- 

AMM'h seasonag pmern of home rmge use was like other eagles we studid in %hat Ae mmg& mttst 
widely daring the early period (Fimre B4,74). Daring February 1989, he u s 4  &I postiorns of his home 
range from Xrat 60 through Km 73. During th is  time, about a quafier of his visitativas were ti) a braid& 
section of river from Km 67 through Km 70, im ;irm he avoided after E e h ~ ~ a r y .  Anot;crer impoa^tmt 
perching and foraging area was as 13.2-kfbl section of river just di lwnsza~n~ of the nest, 



PIate B38. 'Exe Cliff m i e  iAMM), c a g h r d  8 June 1388, was banded as a nestling m 1979 at the Rdmond 
b y d i n g  area, T n i s  1Z-)ear-;116 nlalz was still bredmg at Cliff dunng the 1931. season (see Ssctlcm D3.9 for 
dehrls)(photcs hy D. Dnscoll). 

In March, A h f M  u t i l i t d  onlr, half the area he h:id used in Fcbruarj, ali of his obs2rveb visitations being 
down5tream of Km 67, anti he continu& to use ths srnalier area until the dnd of the study in mid-Ma:, . 
The pcrccntags ot visitatiom to Km 63 alzii Krn b3 remained reiativelg constant (between 9 5 and 22 %I , 
ehr~~tigkout the h r z d i n g  seasor;, hofx;e\l.=r, visitations in the aesr area f l ~ c f u 3 z d  ifeeLvaeen 50 perGene na 
Tehrrrary rc, 80 percent of all vi;tita~iunb iil? Ma!. 

Several possihie reascns might explain the ser?siwal shidk in home range, inzluriiing cbartgrts in prey 
z\aila%8illty la carp s p a w ~ i  a d  iz-ncrcahes in htnandn edi~mrIQ3a'~ce in ~ i p ~ t r e m ~  sections after February. If 
tb* pair $lad young ti: Itd, the hajli'ri: r~inge of Ah106 \v,s-nulif i2a-h.e psnh;ihly hi-en largdr and the Is;%xxrrn 
of kia$atat, use different. 

IP4,7,2 Fr~raging Stud:<% 
B4,7,2,1 Prey Selmtian, 'thke were n r ~  a b i ~  16' idsari@ prey dciiveri?s at rhz Cliff wesr sit& due 10 
nesting failure in 1389 Therefore, our C l i ~ ~ t i ~ s ~ c ~ n  i ~ :  prey . ;c le~t~nn 31 ~ I B C  Cliff b~rriti)r> i~ b s e d  on: f 1) 
pres re~ndins ;oliected ,it h e  n$bt nn j?8$). I988, :tnd 1'3113 (Tabid B4 - -  1): i% B rsea rcmaini; cazllezted 



Fqpre 34.74. Seasonal changes tn the dzstnbuilon of vrsltallons I%)  by the telemeter4 CIlff adult m l e  (.4,%106j 
durzng 25 F e b r u a ~  to 20 Ma) 1989. Open bars mdicate cases when trackers could nut p r ~ ~ s d y  locate the eagle. 
and the dotted fines txtendmg laterally from these bars ~ a d ~ c a ~  zones of eagle occupaack for the Imprecise 

tocatzuns. 

from territory perches and following foraging events (Table R3.7-2); md, (3) o b s e w d  forages (see 
below). Carp were the most important prey species for the CIiff eagles Da~ed on prep remains collected 
at efie nest 145.9% of erirnared biomass) and preq remains collect& from rzrritor: perches (86.2% 
hiomass). From the small nu~nber of obsenjed forages, we also recorded a preportderance of carp (nee 
below), W e r  imponanr iish species identified in thz prey remain$ inclucld itlargemouth bass (12.3% 
biomass), flathead catfish 11 1.1%), zrappiit (X.4%), and cha-imel catfish (7.3%) One possible cuckzr 
was ideatifid fullowir~g a forage by the CIiE male early in the I989 breeding season (see b e l o ~ j .  W7r 
also document4 son~e t;se of bird,, tstciilJing a Gamhel% quuaib, and n d m ~ a i s ,  including two conontails, 

In the light of the fisheries d i ~ i ? u s ~ i i ~ n  dbove, the dozniraancc of carp ;:I the Cliff diet, aiorlg with 3 avimaB 
" w 

la&, of suckers, uas expected, Iha  Blue T-'clir~.a md Bartfett pairs, whtcla also t1tifked re$qiiard rivers, 
p r ~ t e d  rnainl? on suckers. the dtrminant prce fish$% in reaches fed by cool rather &an ivxm w;;;~zF daan 
releases which favor carp. 'The presenze of crappie in the remains col%e;tcd ~ P B  the: nest rrlay ~ndicate same 
use ob $fie reser~oirb by 1 1 ~ ~  9:liff t)cag!cs; crappie typi;allj fdvtrr iazustrine habitats (Rfoyle 1976) 

B3,7,2,2 Observed Furages, Wi4 isbaened iml) 22 furages at the C%iff  territory, two in 1987 md 20 
in 1989, Xineesen iif the 22 c~hser.~i;"d tm-ages were -ior fish, were for u&-na)u n gre! lpj: fishably fish- 
d61e In lorage Iocatiiurn), and one was for a coot, We u&xels;ed forage:, for. Gsh f r im MM @,3 to 
KEH 69.9: how;ver, mri+t were ~6.;nzentra:ed near the nest in Segment 65, %there u e  nciteci 16 forages. 
Fcsurteen of h e s e  18 were ixa fim 65,4-65,6, vcrj near &e n?;est Io;dtl~n a:: KIII 65.4. 



Eight of 19 identi%& forage per&es %ere nn cliffs. elf these, Eve wpre cliff Idges and three were. cliff 
tops, \-egesatii,n along the river was aPs~  used; six forages ivesc made from large cottonwoods, three 
Irom snags, md one from a low hrmch. One forage originated :ifrim the nest, Perch to srrike point 
disemces were almost idways short, Fourteen record& distmces were less r iaa IWm, &st% were LW 
m, md CPRG was i4 1111, There were 14 succcssiiil fcrraga in the 22 anemgts, 

Table B5,7-1. Number, i e n a  {.f-;sil In m), mi% estirnataj b$iorn&s grams] of prey {dentifid from 
remains collect& in the Cliff S d d  eagle nest (I:! Jr%?;U986, 24 April 1988, 8 July 1988, 
and 66 Maj 1989), 

Species 
nam 

KO, Percent Length (Range) Biomass Perce~t 

E& Sspxis 
Carp 14 31.1 412 (211-608; 12,3W 45.9 
Channel Catfish 8 17.8 3 10 (229-372) T ,950 7.3 
Largemouth B a s  6 132 347 (291-405) 3,371 12.9 
Crappie sp. 5 11.1 3M (269-348) 2,2M 8.4 
Fla&ead CatGsh 4 8.9 412 (352-510) 2,965 11.1 
Btackbass sp. 3 6.7 344 (334-367) 1,540 5.7 

Subtotal 40 88.9 24,473 91.3 

Bird Sprxia 
k'aid. %'atedowl I 2.2 
Gambel" Quail f 2 2  
t:nid. Passerine f 2.2 

--- - 

Co~onsail sp. 2 4.4 1,3M 4.8 

TOTAL 45 lWeO 26,822 IM,O 



Bass foragzs f i x  fish or unknown prey in the rives, n%sns were &F: mosr c J m i a n  h&bi&8 (ts .= 5) .  Four 
fi,rages OGCU~T~& iin pre-sieles md two in pi~st-riffles, with five simpir, noted as river, gener2l;fl.c the center 
{sf the channei. Three carrion fish were t&ew on shore. of' the sixtcera fiorages not& irz the neltf arm 
('Km 65-4-65,6), six occurred bbelos the nest in Km 65-4,  five r)C' best: o;;urrcd ik, T U R ~  md m e  in a 
pool. 

Table B4.7-2, Uumb~r .  length (mm in fish'), md esrimatd bbiom;t,iis \grams) of pray identified from 
remains coitected from perches and fi>;stltswisrg foraging events rpr %he Cliff baid eagle 
territi~ry (19891, 

ME& 
Ncs. Percent Leng& (range) Biomass Percent 

Cap  8 80.0 416 (276-483) 4,352 8 6 2  
Channel catfish 1 10.0 356 (356) 345 4-6 
Largerni~uef7 bass 1 10,O 370 (370) 683 9.2 

Total 10 f W.0 7,486 300.0 

We Identi54 the prey in 12 of the 19 forages for fish. Eight carp were taken, along wi& two s h d ,  one 
fargemouzf.3 bass, and one prclhable sucker. We observed the forages for carp from 17 Febnrary $0 
27 April, 1989. Six of the r q  takea were live, one was cxrion, and the status of one w a  
undetermind. Habitat was eevedy div idd between run5 (n = 21, gre-riffles f n  = 21, and post-rimes fn 
= 2)-  with one simply not& as "river channel." -30th shad were taken as carrion on shore on 8 3anuary, 
The male made an unsuccessful forage on 11 fmutlry in a seaion of river where tfie itbsenrer noted 
"numerous shad" floating dead in the water, The t'orage menap: for rhe coot (unsuccesshf) occurred in 
the nest area on 10 Fehruzl.r)i, 1987. 

M,7,3 Prey f opulations 
Data on the fish corn i f~ izy  ~ I B  h e  Verde River between Horseshoe a d  Bmlstt rservatirs Zre scatsce, 
Comprehensive surveys have not been wcinduetd, how eve^, 9 .  Wanecke (AGF) told us &at :q, ca61sh 
and smliilmnuti~ bass are &e nmst u j m o n  prey-skd fish in the reach; suckers -are rare, 

We ~~3i le i t  22 potentiai prey Esh In the area using gill neb in April and Ma! B89. Although our srameys 
were not extensive, the majoriry of fish collect& were carp 177%);.B, md d1 &r: fish cnllectd xs.i. also 
crrmmon in Bafifett and Hursghrte reservriirs (see Table B4,7-31. We did silt collect asnj suckers in the 
river in b e  Cliff breding aija dapite rrsing h e  s m e  cof'se:tior% techniquss &at j i @ l & d  hasndrds of 
surkers in other territories (i.e., BartletB:, Blare Pisix, aand Eaddcrs), 
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A'e cr#ndli~tei"i n~iirrg giis~~aJ surveys dong the riter 8'k~ Qi-69) or, 15-17 hlazh,  2-6 April a d  
15 April 1989 to assess fish availabilitj. During these serrvqs, one ktiologjst walked aalong the edge nE 
the river and s r t~s~ryed  the river visually rasiag poiark& sskangiasses and %rino:ulas (I0 ,: 50). Whea 
possible, thz %iioiogBht climbed cliffs or trees aBong the riker to get a br3ner view Fish acr:vit> (i,e,* 
f d i n g  a r  spawning1 was noted during these suneys,  C q  were far flit: most ahrarmdant pk~eerrtial prey 
fish ohsemed? h,ilou;d &y catfish. We xtkservd c a q  spawning in the river on Burnerohas occ&%bn in 
April; tzmperatr;res in the raver in April wer:: lS-22°C. 

mi. fisher! in the Cliff breding are2 i:, s imiia to that in the reach just upstream of Rorrsevelt Reervoir 
(Z)inai breeding area) irn (13 s p ~ i e s  composition (Lea, carp md catfish dominate) md ( 2 )  ";Plat a fish 
barrier in both tcrsiu~rae.~ would act tca s;esn;entrlaae carp and catfish making spas.igming rum out of a 
raewoir  rdivsrsion dam at PindilJPinto, Horseshoe D m  at Cliff. In Sectior, t34.6.4 we discuss& how 
the Rsosevzii diversion d m  conczntrates c a p  md cactish m&ing spawning suns out of Rncrse~elt 
Reservoir, drawing anglers to the river. Similuly, in rhe Cliff hreding area, we s b s e r v d  mglers 
concentrated on the river from the base of Horseshoe D m  downstream 5 Knr. The majority of mglers 
in both territories were lishing dmosr exzlarsivefy for catfish. In both taae PinaiiPinrcs m d  Cliff b r d i n g  
areas, we SLIS~ZCI  that rgrion producd by the anglers (ice., unwantd carp and remains of filleted 
catfish) may provide forage lfor the eagles in some years, interestingly, we observe substantidly lower 
fishing activity at the base of S t e a m  Mountain Darn md Banleg Dam curnprrred to at tlze base of 
Hctrseshoe Dam and Lbe Rooseveft Diversion D m ,  The main difference ar these sites is &at no 
resewoirs art: Irtzatd downstrem of Srewm Mountain Dam or Baslietr Darn to provide a source of 
catfish. Cold water releaqes from these dams are not condtn:ive to the eseablishrnent of large riverine 
populations of catfish downstrem. 

Rwults of four waterbird surveys conduct4 at the CliE breeding ;Ired iire given in Tabie B4.7-4, 

B4.7.4 Human Impacts 
In our opinidn, the Cliff pair is among the most wfneratife to public bisturbmce of m y  pair in Arizrjna 
beczutuse: (I  1 the top of the cliff is accessible and attractive to hikers: (2) the cliff i s  relatively smdl; 
(3) people visiting at: area from below pars very n w  tfie cliFf; (4) tfie current nest is on a pinnacle 
where no s h d e  is available; and, (5) there is considerable public use activity in the territory, On w m  
days, eggs or your~g of adul~s flush& from the pinnacle nest would probably soon be in disrress fiom 
ambient, concflictive, and reflective he&. 

The Cliff territcirj is accessible by improvd dirt mad on the west side of the reservoir a d  by ntuftiple 
jeep rraiis, including some &at come from the nurt;-t end of Bartiett Rkservoir, The Forest Service 
enacted a closure on 7 Febniary 1985, restriaing entry from 15 R'ovenaber-I5 July, The order was 
revised in 1987, <hanging the dztes <sf &%it to 1 December-30 June. The closure extends from about 
Iiix 62.6 act Km f&,3 and include-s a r w  on eihktr side ttf the river- 

R4,7,JeI Puhf'se Users, We record& ten public use incidenu at Cliff Berriti)sy during the 1989 b r d i a g  
seasow, on14 orme of wkB'cR was within 180 m of an eagle, The low knumber of recctrds is due ro early 
failenre of tile nest. The singie incident wiaifn 100 m was caused &r> a ft~i,rar-wheel drive v ~ h f ~ i e  fording 
the river whiA prompted &e e8gBe ti! dlhash from the shore. " 8 t e  remainiaag public use records c ~ ~ ~ s i s $ &  
of t h ~  foli~,wirng: I I )  C P Z . ~  by people ou:side of d vehicle; (21 t ~ t i  bj air$slanzs: (31 ew~a by helicop:t;rs; 



Fable R6.7--4. Water birds i,hsem?;:eil i n  s:IT;~'~s ne <:$iff hrei.xIirng x P a  i L 989,). 

Ayg. Yo, Indivii-i~ials ~ . .  L; ikjoHa.;h 
pzr Survey F& klari!! Ap r i% 

Double crz3trd Cllrmosant 0.3 in .= 4 1 - - 16.7 

Plntaal 4 25 gr~ = I7) 15 4 -- - 

Redht:ad 4 8 ( n  = 193 14.4 83.3 - 

Ring-necked Duik 4.5 tn =. i S i  26.9 -- -- 

Sbaf$!ehead 5.8 aa = 23) 34-27 - 

Great Blue Heron I , 8  (tz = 7 ,  - l6,7 83.3 

n = 67 ;IZ = 12 rt --- 6 
(one survey) (one survey) (two surveys) 

f4) one by an aii-terrain cycle; ( 5 )  one by anglers on foot; and, ( 6 )  nnt: by g~nbhot.  Onc of the aiq7lanes 
and both hzlicnpzer events caused an eagie to f1u~f.r. These observations seem to indicate that thes; eagles 
have an aversion to aircraft and public uszrs in generaf. suggesting negative experiences with them. 

Kest watchers from 1984. 1985, and 1989 reported high amounts or p:;h!i: use. Ln 1984, nest watchers. 
Dndds and Martin suggest& a closure tc, cut dovrn on disturbances ir, the nest area. After the cfosure 
w a  establish& in 1985, nest ~ a t c h e r s  reported having prublems keeping peopie out of the nest area. 
Wiiliams 119851 describd several violation:, of the ciosure, inc!t:ding fishing on the cobble bar 
do.n7nstream from the furd, and shooting fiqh and cliff swallows aisn fri.orn the cobble bar. Kuder and 
Sinor (398% plated their camp on the Sest edge of the closure from Tkursdays Ihrough Sundays in order 
tn prevent recreatio~zists from enrering the closure, but cilmmerztd rildt 112ost of the pajpie hey  talked 
tit krlew about the closure hrnr had n25-cr seen ie enforced :lard were r~.,aJj to enrtr agairn. Kuiier and Sirtor 
a i d  there was ar 1 2 3 h t  OIIL" g ~ n s h o r  In tJzs arc3 every weekend and 5 0 ~ ; c ' l I 2 1 ~ b  dtlriflg the ueek ijrarlprg the 
1989 breeding season, Cdmera anld Xlookrsn b, $985) suggest& eiziargiiig t':.ie upper 2nd of the closure and 
creaeing a 200 3CiO m IwEer zone around &L; acge in which re;r?atrondi dctlvities other than slaootirng 
would he allc~.nr?d. 

B4,7,4,2 Effwbs of Dam Repair, Safety of Dams (SODI modifi:s;eii>n> will be required ar Horseshrlae 
Dam (see B4 3,1, but ct~?~atructiur.z dcti'i.itj and :tlneraeicn> u-d H-fitrse~$ii-"b)am irself are undikdy lo afl&lst 
the Cliff eagle&. since thc: ne5.e is %ell downstream. Hctwever, I,ezau~dtr;e Ct'lifi pair did ~ 1 3 %  hat'@ y o ~ g ~ g  
in the >ens. sf stud!, &I12 impor~nsace tsf &e dsm sl-:a as a fcu-agrng s:t;r reaalaini; uncertaina 



Plat 
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e 39. Regulatd Verde River at the proposed location for Cliff Dam, April 1990. The river along these c 
used for foraging by the Cliff eagles (photo by D. Driscoll). 



Ind~rccf eEs::& on 5,raging op-ftattunitizs should a8so be minimal. sirrcc reserwiir elev8~iom, releae rates, 
z1c8 release elevatioils are not expeczd to charjgc W.S. Fish and tyildiife Sen r i a  1989'8. Pe& elevatiom 
~cornld be restricted in ehs spring, but no fi& kiQI is p r d i s t d  (L-,S. Bureatn sf Reclam3tion 1880), 
Howevl;r, the borrow, area for constraactiun is dtlw~streasa of the d m  and might tempssrrzi%y affect zhe 
eagles either by distnlrbarice or by increaing arhidiby. 

M,7,5 Discmssicbn 
Because the Cliff pair was unsuccaslul in the ymr of smdy and &us had relatively low fond 
requirements, the] prohabiy did not demonstrate n o m d  fc~raging rang% m d  paaerns. Our raul&, 
dzesebre, ctre not directly comgarzble t~ t h t f ~ e  ob-taind aat breding areas where eagle  sa i sd  ynuhag 

The habitat seging of the Cliff bald eagle nesting arm is sirnil% to that of Bmlett and Blue Poiat in 
containing a reg~lared river section not far d o w n s t r m  of a darn from whizh &ere is a hpo l imer ic  
release. However, the diet of the cliff eagles is rnuch digerent than hose  of Bartieft and Blue Point 
where the birds took significsnt numbers of stickers and relative11 fsw carp, We found no suckers in tfie 
Cliff nest prey remains or in forage observations, while carp made up ne-arly half the diet. A s  we have 
said, this digerencit was Iikefy a result of the rnuch wasmer river temperatures at GfiE which favor c a p  
over suckers, and possibly bsause of spawning buns of c a ~  and catfish out of Bmlett reservoir. In tfie 
Cliff territory, h e  resen~oir above the dm apparently does not mainrain a cool hjpolimion, 

M.7.5 Management Rmmmendatlons 
We suspwt that disturbmce and possibly exposure to the elements have frequently exact& &eir toll 
during incubation md hatching at the Cliff breeding a e a .  We speculate that negative experienca with 
these factors may in some years influence hormone titers during the egg-laying period, raulting in failure 
to lay. Perhaps the creation of im tndditiond artificid nest struckre on the cliff face might benefit these 
birds. Such a strucmre should be situated so as ta provide a clear view of the river iar b o ~  directiurrs, 
ratfier than being placed in a recessed tnrea. The eagles woutd be more likely to accept a location where 
intmders (eagls and pmplel could be detected at distmce, 

m e r  management guidelines for the Cliff breding area are discussed in demil in Section D4.9 and 
mainfy invofvt: suggestions as to how the considerrtble rate of human disturbance to the pair might be 
reducd. 



i n  &is section n ~ e  discuss prey species compo~itj~n ba$d oef!? prey remains analysis for each ~f the 
Arizona bald eagle rzrritoris hrtsughout the state where coIle;rions of  prey items occund.  In addition 
at$ colleclions made at the nesr, we include prej tables for items collected under perches arsd folluwing 
foragirrg!fe&ing events 8t priority sitesa We did not ctllfst prey remains at Pleasmt, Devil's Post, Ash. 
and hlule Woat', since eggs appuently were ntot laid ar these ndst sitb'i during our study, Af&ough thz 
Pinto f e~nde  laid eggis) irx 1989, we were unable tc;. climb the nest, a it was locate8 on tfte end uf thin, 
secondxy tree limbs. However, we did collect prey remains belaw perches md following fcjrage evm& 
of the Pinto female; then we combined these daa witk &ose s f  the PinaliPintu terrimry b ~ a u s e  the eagla 
used zhe same pwches md fc~raging fiabitat~ 

W E  &so sumruize our findings of prey seleitticsn h a s 4  on nesl ohsrrvation during intaasivr: studies 8t 
priority territories {Sectioaq B4.1-B4.6). A comparison between prey remains analysis m d  direct 
oksehvation of prey deliveries to the nest will follow &is discussion (see dso Section A3.1.1); we used 
boh methods to determine the diet of eagles ;it priority sita.  

Prey tables contain data on both number and biomass of each species taken by bald agles.  Numbers of 
each species are important because a c h  represents a single foraging or nest delivery event. Large 
numbers of a single species obb5iously indicate that spaies is comonIy  available in the territory. 
However. b ~ a u s e  of size digerences of 5sh between md wi&in species, and interspecific size differences 
mong bird and mammd species, we also compare the eagle diets in terms of weight or biomass, This, 
being the mount of d ib fe  flesh available to the eagles, truly indicates the importance of each specim* 
For example, at a nest we s p ~ d i d  in Gdifarnirt, we might find twit Sacrmento suckers (20% 
numerically) and eight Wle perch (80%"G) but in t e r n  sf e;tgle food, rhese waufd yield 67W g r m  of 
sucker (73 % j and ody  Cj$O g r m s  of perch (27 55 

Prey lists have appexd  in di previous studies of Arizona bald agles,  md the to&f ~ ~ f t l b e r  of prey 
specis ideatifid has accrued with a c h  bvmtigatiun. As diversity stirnates i ne read ,  the percentage 
nf each specia' contribution decreased, Im these studies, sysscies representztion w s  usudiy ranlrd 
according to numerical abunda~ce, rather baa bicam~s. 

Duane Rubink" WfEjSFbt-9 Study, f 972-1975. During the ~2search of Duane Rubink {USFWS) ips 
1972 2975, prcq rernai~ls %ere collect& bbeios;., nest trees, fron: fallen azesa, beion. perches, md by visa& 
i;sarsainat.icjn of iliff nests. Al&otrgh only a limit& nnusnher of samples were o b a i n d  (seven collectiam 
from six bredirag areas), Rubink md Podhorny (1975) irfentiti~d 663 individuals of seven speci~q. $he;, 
found channel zatiissia %he most abundant prey (68-2 % stunesicail y), follrzwd b j  carp (14.3 % ), Amerbcaa 
coo& [4,8X), -md suckers (3.2%) [ ' ab le  BS-0-I). When prey types were group&, fish reprmentd 
87,3 percent of the grey remaim, birds 6.4 percent, mammals 3-2 percent, md h e ~ t i l e s  3.2 perceat, 

T B ~  Hildehrandt's (ASK9 Restsar&, 1877-3 978, During 1977 - 1978, Torn Hiidebrmdt (ASI;) obtain& 
food h3hits data by collecting prey remains in and below nes% that were clirnbd to bmd young, md by 
observing prey deliveries trB the nest, Iw additjon, Hildebranda 11981, reporrd on pse? remains coli;ectd 



TaMe B5.0- f , Pre) species ohsenred taken bq baid eagles or collected near nests at Arksna hseding 
a3-easa during the r&?e%ch a>f Duane Ru&i& (tiSFtTSi* 1972- 1975, 

N Percent Rmk 

Esh 
c:Xp 
Channel Catfish 
Sucker sp. 
l;nideaaribi& Fish 

Birds 
Mkding Birds 
Other Birds 

Marnnols 
Cottontail Rabbit 
Ground Squirrel 

Herpiiis 
Spiny Sof  shell Turtle 
Unidentifid Snake 

Americm Coc~t 
Cnidentiiid Bird 

below the Fort McBowefl nest in 1976 by Norris Dodb IASC). Hildebrandt (1981) m d  Hildebrmdt m d  
Ohmart 1,1978) r e p o n d  192 individuais of20 specis,  and again found chan~lel catfish the most abundant 
prey (40.1 %, numerically). and carp ssezilnd in abundarrce (21.4% 1, Desert suckers rarrX-4 third 8\12.5%), 
ft>iiow& by cott(3~1tail rabbits (4.7%), Sonora suckers 54.2%), biackailed jackraf-rbits 63,1%), m d  grmt 
blue herons (2.6%) {Tabir: B5.2-2). 

%%en prey types were group&, fish represent4 $2.3 percent of the prey remains, m As 9.9 percent, 
birds 7.8 percent; no herptiles were fcjirland. Among the 220 prey Items Hildebrandt obsenecf In prey 
deliveries to the nest, 45.0 percent w ~ r e  fish, 8 2  percent mamaals, 5 .Qercent  birds, and 443.9 percent 
%ere unidenrifid, If Qhe unidentif?& prey e m o v d  from :he sample, 130 h o w n  prey d e l i u e r i ~  
r a ~ % . t &  in 76.2 percenl %sh, 13.8 percent m is, and 10.0 percent birds, roughly comparable ta the 
prey remains andysis mifdebrande 1981), 



Table B5,O-'2" Pre] species ohserved r&err by bald eagles or .;3Ele;rd from nests at AArizona breding 
~PGL\, during the rcwarcfa of' Torn %-fildettr;zaaij;e. mder Dr. Robert Qhmm bASUj, 
1976-1978," 

Esh 
Ctarp 
BwRalis sp, 
Chamei Catfish 
Fla&ead Catfish 
Buffhead {Catfish) 
Largemouth Bass 
Smdlmouth B a s  
Daert Sucker 
Sonora Sucker 
Black Crappie 

Birds 
Waterfowl Unidentifrei2 Waterfowf 
Wading Birds Great Blue Heron 
P&$trserines Thraher sp. 

European Starling 
Scrub Jay 

W e r  Birds Dove s p .  
Unidentifad Caprimulgidae 
Gmbe19s Quail 

Mammals 
Coaontail Rabbis 
Blacktaif Jackrabbit 
Neoromo sp, (wood rat) 
Unidentifid Small M 



@eriula were n r e a u r d  from huwri-site carp ;ollcct&f i-ial Bile Sdt and k'erde rivers, mi$ used ti) 
deielcrp a regreskion relaring ogerzulum ieng& to standard length of the fish The estimat&1 mem 
searldard lengrh for 4-6 carp found in prej remains was 339 mm5 ranging fii.iaa~-i 234-549 m, Size 
estirnae;tanq were n;sB andde fc>"orher specics. 

Hild~brand: and Ohmar?, I: 1973) noted t h t  " M a m a l i m  prey, priaaaariiy desert cortontaiis, were Imponrint 
to eagie,, during pericids of high andivr turbid water when fish uere Iess acceshible," The) explain4 that 
the draining of Bae-rTett Reservoir [during aks nesting s w t l n i  prodacd high, mrbid flows in rfie remiat& 
Verde River, x ~ d  a shift in food habits, ~ i t k  greater rel ia~ce on rn alim and avian prey, w a  
detected 

Deanis Haywrwbd alad Krrbert Ohmart's (ASL? Reear&, 1979-1982. During 1979 -%982 Haywood and 
Ohmnrt ( 1  980, 1981, 1982, 1%31 collect& prey remains in nests and ofiservd prey deliveris an3 fc3r;tge 
events. Tnzy identifid 484 individuals of 30 specicq. Channel catftsh was the most ahncfant preq 
{37.2%), Sonora suckers ra&& second 133.2% 1, and carp third (12.2%). These were follow& by 
American COOLS (5.6%), flattread catfish (4*4%) ,  desert suckers 44.3 %~ j, coEontail rabbis (3.SR3, m d  
blacktail jacbabbi~$ (2.9 %) frahle B5.2-31, 

When prey types were group&, fish represent& 76.5 percent of the pre) remains, m a m a l s  
12.0 percent, birds 1 1.0 percent, and heptiles 0.6 percent, Haywood and Ohmart utilized ABEhWP 
nestwatchers to obtain visual data on 733 prey deliveries ro the nest, 7 3 2  percent of which were fish, 
5.0 percent m a l m d s ,  2,4 percent birds, and 16.5 percent unidentified mapwood m d  Ohmart 19831, 
Tire percentage of fish in &e diet is compuable ro that found in prep remains; however, less m 
and birds were observed in the visual data, and h e v t i i a  were absent. 

Opercula l ea rns  were measurd from 45 known-size carp, 38 Ssnora suckers, m d  37 deserz suckers 
collected from the Sd t ,  Verde, and Gila rivers, and in Phoenix area canafs. Similarly, chmnel cat5sh 
pectoral spine diameters were measured from 157 collected fish iI..faywr>od and Ohmrut 1983). rime 
measurements were used to develop a regression relating operculum lensh to standard Iengrh and hiomas 
of these fish species. 

The estimatd mean standard Iengtft f ~ r  141 channel catfish found in prey remains from 1979-1982 w a  
253 mm. ranging from 128-476 mm. Biipmaqs estimations were not made for catfish. Of 73 c q  
(4-6 Erom I-fildebrandt 1981) found in prey remains from 1977-1982, the mean standud fength was 313 
nun, ranging from 151-437 nun, with a mem weight of 636 grams, varying from 100-1,432 grams, The 
Inean standard leng& :,of 23 Sonora suckers found in prep remains from 1979-1982 was 288 nun, rmging 
tiom l%-445 mm, with a m a  weight of 293 grams. Of eight desert suckers found in prey remains 
fri.c,m 1979-1382, the mem standard fen@ upas 212 m, rmging from 163-3 14 mm, wi& a m m  weight 
of 348 grams (Maywood md Ohmart 19831, 

Hal wood and Ohman (1986) x g u d  ifzt aniiltt-toragh fish were regrexentd 4~ a much higher percenbge in 
prey remains than manamrtfs (X6,5R versus 3 1.9%'c), m a m d s  providd 28,1 percent of the total bbiomas, 
cornpard to 57,6 pcrient supglid by fishfi. Birds and hevriies < l  l , O  md 0.6% of the prey remains, 
respectivelji contributed 14.1 and 0.2 percent of &t: rataf biomass, respecti~ety. Tfie caloric contribution 
ajf m a m a l s ,  specificaliy blackail jazkrabbi~s~ I& Maywood arld Ohmars: 11986) to s&te "... that 
mammalian prey is sssential t c ~  satisfy the energy demands of bald eagles hreding In Arizona," 

TeryI Grrabb's IG'SFS) R ~ m r t h ,  1983-1985, During 1983-1985, Teryl Gmbb (GSFS) identitid 442 
bpecies from grey remaia5 and obsesvPiE deliveries to kfie Best (Table B5.0-4). No prey remailas were 



Table B5.O-3, Prey ?;pr.zizs obbervtfiS %&en hq bald eagies OI 2oilectt-d from nests at AA$c)na h r d i n g  
a r ea  ~lduring the reseuzh of Dr, Wobea Ohmag (ASIT 1, lq"i-19$2;* 

Esh 
Carp 
Chtinrnzi TatEsh 
Fiathead Catfish 
Bullb-rmb bGalffshi 
Udlvw Bass 
Bass sp. 
Desert Suckdr 
Sonora Sucker 
Black Grapple 
Wbtte Crappie 
Urndentifid F1si.d 

Birds 
Waterfbwl 
Wading Birds 

UTlidentifieii Vv"atrafc3wl 
h e r i m  C w t  
Grmt Blue Heron 
Great Egret 
Northern (Butlock's) Oriole 
Blue G s o s W  
Grwt-k i ld  Gritcue 
Gila W d p k e r  
Mourning Dove 
Rd-naped Sapsucker 
Nortfiem (Gild41 Fiicker 
GarnbeI's Mil 
Cornon Pmnviti 
trgibentifid Bird 

himmais 58 f2,0 
Cottonfail Rabbit 17 3.5 7 
BIacktait Jactcrdbbil 14 2.9 8 
1Yt70tor~a SF. Wood RBI) 3 0.8 - 
Rock Syulnel 3 0.6 - 
Earns' Ground Squirrel I 0.2 - 
Plum Antelop G~rtsbmd Syunrrel 1 6-2 - 
Pmket Gopher 1 0.2 - 
Perorn,v:~cu.~ts S F .  @Iou='B 3 0.6 - 
Pero~nka~hus T. IPwkan M n u ~ 8  1 0.2 - 

13 2.7 9 

Hesptila 3 a,$ 
Urndenti%& Snake 2 0.4 - 
Urndent r fid L a r d  I 0-2 - 



Table B5.04, Forty-tv*o prej species observed taker1 by hdd edgies or :i?.IBe:ted from n s t s  at Asnzona 
breding areas (ri = 4471 iindividuals), during n4ae research of Teryl Gmbh QI'SFS), 
1953-8985," 

a s h  isr = 3,118, 75%) 
G;lry'* 
Chmnel Catfish*" 
FlaS~ead Catfish 
Sma'iirnourh Bass 
Ye11cvx Bass 
Sass s f t  
Sunfish sp, 
Desert Sucker* 
Sonora Sucker* 
I;niJen"rfied Fish 

Birds (n = 59, J.O%) 
W a t e ~ o w l  Mallard 

C r ~ n - w i n g &  Ted 
Cinnamon Ted 
C o r n o n  Mergmer  
Unidentifid W 8terfowf 

Wading Birds American Coot 
P a s e r i n a  N o h e r n  Mockingbird 

Violet-gren Swallow 
Cactus Wren 
G r a c ~ e  sp. 
Blackbird sp. 
Jay sp. 

O&er Birds Gila Woodpecker 
Mourning Dove 
R?Iite-winged Dove 
Greater Roadrunner 
Northen Flicker 
Garnbel's Quail 
brhip-poor-will 
Wild (klerriam3s'8 Turkey 
I-lnidenrif?d Bird 

33arnmak b = 2@, L7,9%) 
CoEontaii Rabbis 
Bia~kraii f ackabbir 
iVenroma sp. w o o d  Rat) 
Rock Squirrel 
f3~~omyxr'af SF. ( ~ O U S E ? ~  

Unidsntifittd Rodent 
Rinsaii 
Strip& Sku& 
Beaver 
Muskrat 
Collard Peccar) Qavelina 1 
Herefcjrd Cow 
Unidentifid Mmmdi  

Zlerptila [lt = 31, 2.1%) 
Sonorm Mud Turrle 
Spiny Sofishell T u ~ l e  
Racer 
Unidentifid Sn&e 
Grnidentifieff f,iziud 
Unidentifid Frog 

Other 
Crayfish 

* Kii data avsllable on xlramks s r  percent of prey spmies 
** Most camaon pre! typm. 



collected in k983 BGm-erRb er ad. liSX3), a ~ . ~ d  al&orngh pre] remains were coilecxd burn nestb ir-n 1984 a d  
1985, no quanrifid data art. avaiB;ablc (Gruhb 5984, Gmkb I9Xti:t), hfost prey data repofied for 
198.3-4Q85 weri: c~beairaed &from esbsenatipioms iif eagle prey deilveries to r9%e nest b j  ABEhVP pernofsnzl 
$Gmh'e 1986a), Gmbb (trS86ab nored that $hi: most common prey types iderntitid were catf7sh, carp, md 
suckers, Crayfish were present in prey remains coliectd, but $bat: ma4 have been prcscnt in &e 
stitmachs of  deliver& fish, 

Of 1,4? 1 obsewed prey Jeiiuerit?~, 76,0 percent werl fish, 17.9 perceat m a m a l s ,  3,0 percent Kisds, and 
2.1 percent hevrifes (Grubb 19863). The most crrltlrnrtn fxrsh sizes were estimatd to be 6- 12 inch% 
657%) and 12-18 inches (25%) &I observers warching &;it: nest b Grubb 1 Y86a2. 

B5.l XlfQSE'STEMS PREY REMMNS A K U Y S I S  

JIP oar d i ~ c ~ s s i o n s  of prey composition dong severd drainages* we group& bafd eagle territories on the 
hasis at' their occurrence in the various habitat types, incliiding free-flowing river, regulatd river, 
resert-oir, and ~ombinztitions of these habitats. Fur a graphic display rtf gmgrapbic and habitat variation 
in prey seiection alraong the Arizona eagles, we refer the reader track to Figure A3,1-4. 

BS.1.1 Big Sandy, Bifl Williams, Gila River Drainags 
The number, nlean lengtfis of fish, range of fish Iengbfrs, and %timat& biumas of prey species identifid 
from prey remains coIIect& cfin %he Chino, Alamo, Ive"s Wash, and Coolidge bald a g I e  nests are 
present4 in Tables B5.1-1, B5.1-2, B5.1-3, and B5.1-4, respectively. The four sites were the only 
territories not on tfie Salt ctr Verde systems where remains were collect&. The Chino pair nest& dong 
the unreelat& Big Sandy River n e a  Alma Resemoir, The remaining three pairs nest adjacent to a 
resemc~ir-Almo Reservoir, Sm Carlos Reservoir (Coolidge)-and a regulated river-Bill WilIiarns 
River, Giia River (Coolidge)--away from the S d t  and Verde system. We collect& no remains from the 
inactive site near Pleasant Rservoir on the Agua Fria River. 

71te majority of prey items and biomass were fish at dt four sites; channel catfish contributd the bulk 
of the fish hiomas in each tenitory. L a r g e m o u ~  b a s  (including black bass sp.) were also important 
at each of the nesting sites, Bird md mmmal species occurrd in diEerent propostions at each site; 
however, the use of Americm coots, teal, grebes, and rabbits were s h a r d  by most pairs in this group. 

We identifi& rernai~ls of 33 individard prey mirnds &om two collections in 1986 arrd 1987 at the Chino 
nesting territory v a b i e  RS. 1-12. Channel catfish and bass account& for 35-44 and 21. t percent, 
scspecriveiy, of the bicjmzss record& at Chinu. W e r  fish hion~ass cuntributiorls includeil: e q  (5.9% 1, 
crappie 15,9%), and Tilapi3 (?.?%I. We ideatifid two jackabbits iri the rezains that r r e p r ~ e n t d  
20.0 percent 0% the total biomas, 

From ,seven prej cctliecsiitos (1985-1989j at the ABmes bald eagie territory flabie 85.1-2), we ide~tiE& 
the greatest diversity of prey species ima this gmuging. Channel catfish (38.0%), b a s  t18.2%)i, iifld carp 
B'8.Q%) cornprisd the ma-jority uf the fish biom~iss (76,6% of total biomas), In ail, we ici'ent"l4 219 
indi~idtral fish w 83.3 percent of 263 totd 2rey items. W e r  fish collected iin small numbers at Alanar, 
were Tilapia, bullhead, sucker SF,, and golden shiner. Birds reprerent& 14,O percent of the estimatd 
biomzncs; American coist and greera-wingd real were most ~0121~lliiz1. Rlan~mds, rnclendiny four crrceonQils 
a i d  two jackrabbi@, a:count& for 9.3 perceot 3f the biom~ss.  



Table B5.6 - 1 .  Number, length (fish in m!, and c\timrtt& i~ii~nrass (gr;.;anrs\ ~:i' prey identiEd &om 
remains coiiecird k'rorr: beinv+ and Rom Wlzn nest dehs~s of the Chin,, bald eagle tx,s?st (30 
Sep~enbea 1986, 15 May 1987)- 

Mem 
Nad. Percent Lera,d {Range) Bioanas Percent 

B2;~sh Spwiks 
Chamei Catfish 115 48.5 388 (301-4661 7,468 35.4 
LargernohtlE, Bass 7 21.2 358 (309-458) 4,135 19.6 
Crtrp 2 5.1 388 (359-41 8) 1,245 5.9 
Crappli: sp. ", - 6.1 337 (32 I - 353) 1,234 5.9 
Tilapla sp. 2 6, f, 358 (340-345) 1,628 7,7  
Ria& Bass rp. H 3,et 309 13091 333 f -6 

Other Specis 
Jaclerabhit sp. 2 6.1 
%Inid, W;iterfow1 1 3 -0 

Subtotal 3 9.1 5,039 23.8 

At h e ' s  Wash, we recover4 remains of 192 fndividua'; prey animals from five coifections ira 1887, 1988, 
al-td 1989 Fable  I%-1-3). Again, c h m ~ e l  catb2sh fm.7 5%) md b l x k  bass (21.0% 1 made up the majority 
of thz cafculatd fsiuxnass We aka found The renaains of five carp, twt, crappie, one bulthead, md one 
stripecl bass. The s t r ip4  bass was pos~ ib i j  taken from the Biil Wiiliamq River during a spawning fun 
out of P i a v s ~ i  Reservozr locat& about 40 airline km west of t%sc territory, Birds, including faus 
American cotti nnd three cinnm2ctn teai, cnntributd 5 9 2  percent ofthi: bii~m&$,a st Iveis Wash, M 
were less significant with a 5.4 percent Rit~rnass contribution, 

Fish species were less important tu the diet of Cqe Coolidge bald eagles &an my other tessitohq. in this 
group. Me  calcuiatd that fish represent& 40.8 percent of available bivmass froan five cuflections made 
between 1986-1988. GhmneB carfish i i; 2.2 % i ,  carp (1 1.1 %).. arid b l x k  b a s  ( f  0.9%) each contsibrrtd 
ahout equally to s r i m a t d  biomass Of 43 total individer& pre j  Items, birds ( n  = HZ) suppiid 22-0 



"Table B5,1-2 Nuramber. length {fish hn EBI~I), 2nd e s ~ i ~ n a t d  niurr:dqb grarnsi of  pre? idearifid from 
rerrzarm collt?cted in and below the A%ar$~o %Pdd e,igi= Eesn g 1: June l986, 15 bIa j  1987, 
4 April 1988? 23 April 1988, 27 June 1988, 25 %.Bn%;h 1989, 15 Mit.ray 1989). 

bfeaa 
No, Percent Een,h (Ranged Bio19mas P3rce~t 

fGsh Spwim 
Channel Catfish 
Lwgernouth Bass 
c=P 
Black Bass sp, 
Ei'rtpia sp. 
Bullhead sp. 
Golden Shiner 
Sucker sp. 
t'nid. Pctduridae 

48.0 
15. f 
8-0 
3.1 
1.8 
0.3 

trace 
0.3 
61,1 

Bird Spwies 
American Coot 
Green-wing& Ted 
Grebe sp. 
Xrnid. Watedt~vs.1 
Ruddy Duck 
E z &  Grehe 
Cre8t Blue Heron 
Unid. Ardeidae 
White-fdcttd Ibis 
Artas sp. 
Unid , Anatidae 
Western Ssree2l-i 0% l 
Wstern  Mwdowf ark 
IJnidenrit5d Patsserine 

4.2 
l .Z 
1,6 
1.8 
0.8 
0.2 
1,7 
0.8 
0.5 
0.5 
0.5 
8-1 
0,  l 

trace 



Species 
34em 

No, fsercent %en,* I Range) Biomass Percene 

hfiarnmal S p i s  
Cottontail sp. 
Jackzbbir sp. 
Unid. Rodent 
Unid. Lagonolph 
Rock Squirrel 
aSt.nrr~mu sp. 
Muskrat 
St r ip4 S h n k  

Subtotal f 3 4.9 12.812 9.3 

afs jn = 12) 37.2 percent of the total biomas. American coot and ear& greba  were 
common bird prey; rabbits and ground squirrels contributed tfre majority of mammal biomass at Csof idge. 

B5.f .2 Reguhted Verde Rver and Rservuir 
The Cliff and B a r t f e ~  bba3 a g l e  teni tor is  occur dong res ta t& portion$ of the Verde River near large 
reservoirs, The diets at and Cliff sites differ& markdly iTabfes BS.1-5 md B5.14 ,  
respectively), Deserr md Sonora sucker dominated the prey items identiftd in the BartieE territory. 
Prey species ctrmposition at GiiE resernblecf that of tfre territories discuss& above: c q ,  black bass, and 
channel catfish. 

Sonora and desert suzkers, cornbind (including sucker sp.). accilu~ltecl for 39 of 45 prey individuds 
identitid in the E a t e t t  territory (Table B5.t-5). These prey identifid from remains collect& on 
rocks md under ~serches in the territorj and fk,llttwing ohsened forages. We t s b s e n d  many of &@e 
irems, including suckers, defivered to the nest (see Sectioat B3.1 I .  We made laii nest coftectidsxfs because 
the B m f e ~  nest site was not accessible, Suckers azcountd for mer  55 percent of the reccjrded biomass 
at Bmlez. We also identitid rernains of b u r  c h m e t  catfish, rirree b a s ,  t ~ o  each of carp and flatfiud 
catGsh, a crappiel and ilne bluegill. Kon-fish prey includd one jackrabbit and one coftontail, Suckers 
were atso the prominent prey specie identified fiitrn nest observations {see Section B4.1$, During 
79 days of observation at the nest in 1968 and 1989, we record& over 80 kg of tish deliver&, Suckers 
a c ~ o u n t d  for Ah percent oh rhe totltl biomas in deliveris. 



Table R5.1-9, Number, Ien,g (am for fish i, acd estimatd biomass (granrrsi of prey idearifid frttm 
remains collected in hgie fve's Wash nest $15 34ay 1987. 23 April 4988, 27 July 1988, 
35 M x c h  1989, 15 Ma) 1989). 

Mas 
NL~, fJer;ent Leag& (Range) Biomass Percent 

Esl.n Spwits 
Chmncl Carfish 126 65'6 361; {2 9 4-5453 48,677 tSCa-7 
I,agemuurh B a s  36 18.8 336 (212-467) 16,638 20-23 
c;~rft 5 2.6 241 (1M-479) H ,536 1.9 
Crappie sp. 2 1 .O 245 (234-255) 438 6.5 
Buffhmd sp. 1 0.5 224 (244) 124 0.2 
Bfack Bass SF.. 1 8.5 26i3 (2601 2W 0.2 
Strip& B a s  1 0.5 359 (359) 725 0.9 

Bird Speeia 
American Coot 4 2.1 
Cinnamon Ted 3 1.5 
Anas sp. 3 1 .6 
Ear& Grebe 2 1.0 
Green-winged Teal 3 0-5 
tinid. Waterfowl 1 6.5 

hfarnrnai Spmis 
Coftvntail sp. 1 0.5 
Rock Squirrel 1 0.5 
Ciround Squirrel sp. X 0.5 
Uwid. Sciuridae 1 8,s 
tinid, Rodent 1 0,s  
Skunk sp. 1 0.5 



Table t35.11. &umber, length [Esh in m~) ,  and estrmatd biomass {(pramsi of prel ideatifid from 
remains colHecaed ira the Coolidge bdd eagle raesr (1 4 Jnar~r 1986, 17 April 1987, 
9 October 1987, 2" April 1988, 24 lune 1988), 

Species 
Mean 

No, Percznse I,en@ (Xaaage) Bi t~rnas  Percent 

Rsh Spmis 
Chmnel Casfnsh 5 IJ,6 427 937.4--5%) 3,074 12.2 
Carp 5 11.6 3 s  1275-450) 2,787 1 1 . 1  
1,argernouth Bass 4 9.3 320 (300-36 9 3  1,556 6.2 
Black H a s  sp. 3 7.0 3 18 (269- 367) 1,187 4.7 
'LTnid. centrarfhidae 2 4.7 3 12 (306-3 18) 707 2.8 
Bullhead sp. f 2.2 298 (298) 287 1, 1 
Crappie sp. 1 2 -3  350 i350'1 686 2'7 

Bird Spwia 
American Cool 6 54.0 
Eared Grebe 4 9.3 
Gmbel's Quail 1 21.3 
Greater Roadrunner 1 2.3 

Subtotal 12 27.9 5,582 22.1 

Mammal Specis 
Cottontail sp. 
Ground Squirrer sp, 
f ackrabbit sp. 
Unid, Lagornovh 
Rock Squirrel 
3eoioma sp. 
Deer 
Laid. kTa~rn~1 



Table B5.1-5 Naimber, iengli gfjsA ifn m,, and estimard bicamass tgrms'8 sf prey identifled from 
renldrns codlected f i ~ m  Banieft baid eagle tereittrrj perzXaes arnd fo:bilowing &>raping events 
during 1987-1989, 

Species 
Me= 

KG- Percegst Lehag& fimge's Biomas Percent 

%"ash Spwic?s 
Srtnorn Sucker 
Sucker sp. 
Desert Sucker 
Charlael Catfish 
Carp 
Ffati~eacf Catfish 
Black B a s  sp. 
Crappie sp. 
Bfuegilf 
Lctfgernouh Bass 

Subtotal 45 95.7 28,379 91.1 

Mammal Sgdlts 
Cottsntaif sp. 
Jackrabbit $51. 

Subtotd 

We collected prey r-exmaaioas representing 45 prey iatdividuds from the Cliff bald eagle r a s e  site 
Eablt: B5.l-6). fn addition. we identifid 10 other prey itznns from perches :sand following dilsaging 
events wiehin the territory 6"a'abIe BS.1-7). Carp made up Sd,0 percent of biomass ti-om the nest &ad 
86-2 percent of biomass identit?& ifinm the territory. Fish ceamprisd about 80 percent of both prey 
individuals sad prey hismass collect4 in the nest. W e r  6sh present in the Rc%6 includecf eighz channel 
catgsh, nine black b a s ,  five crappie, md four flathad czgjsh. %mall numbers of birds and m 
inclamdd a Garaafbzl"~ qua3 sad m e  co~c)ha~ai3, 



Table 85,1-6, Ntisnber, le~gth (fish in m), & ~ d  estimatd biomass grams) of prey identifid f ~ o m  
r e m a i ~ s  cnliecsed in the Cliff bald mgIe nest. (12 l u l j  $98b, 24 ~4pril 1988. 8 July 1988, 
mJ :Q >fay 1989). 

Species 
%fern 

No, Percent Len&+ Rmg,.e$ Biomass Percent 

Esh S p s i ~  
14 31.1 412 (211-608) 12,3W 45.9 

Channel Catfish 8 17.8 3 t 0 (229-372:) f ,950 7.3 
Larg-em<,utfi Bass 6 1 3 2  347 (29 1-305) 3,471 12.9 
Crappie sp. 5 11,1 3M (269-348) 2,244 8.4 
Flathead Catfish 4 8.9 412 1352-510) 2,965 I i , t  
Black Bass sp. 3 6.7 344 (334-3673 1,550 5-7 

Bird Species 
Unid . Waterfowl I 2.2 
Gambel's Quail L 2.2 
IJnid. Passerine f 2.2 

Subtotal 3 6.7 t ,033 3.9 

Mammal S p i m  
Cottontail sp . 2 4.4 

Total 45 180,O 25,812 iW.6 

B5,P,3 Regulated 581r River and Reervoir 
Both tfie Slue Point and Horse Mesa bdd eagles occupy sits adjacent to Iage resesvoirs a%ong the 
regular& Saft River, We present the prey species identifieii firjln the Blue Point nest in Table B5.1-8, 
from afie BIue Point territory perches in Table B5.3-9, and the prey rtf &e Horse Mesa ugles in Tabte 
BS.1-10. "FIze diets of eagjcs ah tJlese two s i ts  shrswd some simiiariries; bo& took relatively high 
proponions of y e l l o ~  bass, charnel catfish, md A m ~ r i i ~ ~  coot. T h e  Biue Point mgles utilized many 



Table BS,1-7. X~amher, ]en@ (Esh in mm), and eszimatd biomass (gr;tr~s) atf prey identiaid from 
rembins collect4 from perciaeb md frlP%ouiit-sg torag,7ing events ia the Cliff bald eagle 
ferritorq : 3989)- 

Species 
M m  

3.9. Percent Length R a g e )  Biomass Percent 

Fish Spmics 
c q  8 80,O 416 (276-483) 6,452 B6,2 
Charnel G'atf7ish 1 10.13 356 (356) 345 4.6 
Largemou& Bass I 10,O 3% 03701 589 9.2 

more suckers  an their ~eighbors at Horse Mesa where large carp contributd signitlcmtly to the 
biomass. Suckers appear to be more available to eagles nesting below %e fast dams on both the Verde 
(see Bartlett above and Fr. McDoweIllQme below) and Salt rivers, while carp apparently replace suckers 
in the diets of eagles nating dong regulated river separated by r~e rvo i r s  (see Cliff above, Horse M a a  
below). 

The Blue Point agles  utilizd a Ixge diversity of fish spwies. Fish account4 for 50.4 percent of tfre 
biomass ideatifid from the nest iTabIe B5.1-8) and 67.7 percent of prey remains ideatifid *om percha 
miS following eagle foragingifedirrg (Table B5.1-9). Numerically, fish accounted for 67 of 85 prey 
individuafs from &fie nest and 27 of 33 individuds from the territory-wide collections. Channel catfish 
were most prevalent in the nest collection and represent& 16.8 percent of the biornatss, Suckers (9.6% 
of biomtnss), both desert and Sonora, were second in importance foliowed by yetlow bass (9.1% j, black 
b a s  (9.0% j, and carp (6.8%)- We dso identified six t>uI2heads7 two carp, and one each of crqpie, 
wdleye, md yellow perch. Suckers represent& 22-  1 percent of biomass cdculatd %om terrifor?; perch 
and feding cultections, follow& by channel catfish (15.6%), yellow bass (1Q.6%), 2nd carp (10.1%? 
H 'large insliuidud). Birds and mammdils contribu"r significantly to biomas in bs& coflectiom; 
Anericm coot, grebes, and rabbits were most cornon.  Xn 1989, we recurd& 40 days of prey defivericq 
to the Blur Point nest: suckers reprr;ssntd 28 percent of the tot& biornas deliver& (see Section B4.2). 
OveraHH, fish zontrihured 883 percent gsfthe delivered hicrna$s, Yellow bass md black bass accounted for 
21 md 20 percent of the  hiomass, respectively. Among mar-fish prey, waterf~rtwf Bere the most 
import;me. t8 % of hiomie.5~ deliver&). 

We cdziilatd &at ;afp account& for bfie most biomaqs (27,2%) from four c s l l e s t io~  made at the Horse 
Ma3a nesting site (T'fabie BS. 1-10), Of 36 total individards, we found 26 fish (72.2%). W e r  imporlmt 
fish includd _velI<w b a s  (14.6% biomass), channel catfish (1 1.9%j, and crappie sp. $3,8k). IB ddition, 
we identifjd three bulIhads, one sucker* one h a s ,  and one %allaye, American coot were the most 
e ~ m ~ 4 1 G y  taken bird. The skin 02 taae ckuckv;alla was dss found in &e 9aat collection. 



Table B5 1-8 Number, length {fish in mm), md estimatd biomass (grms) of prey identifid from 
remains collected: in md belo% (1li94!SGi rke Blue Point bald eagle Rest (14 Piovember 
1986.22 April 1987, 14 October 1987,4 May 19838,24 May 1988, m d  27 M a c h  1989). 

Species 
bjeaa 

No, Percent Een_a ifiaragej Biornas Percer~t 

Est~ S p ~ i s  
G t i m e l  Catlish 
Yeflow Bass 
Bullhead sp. 
Lxtsgennuth B a s  
Black B a s  sp. 
Desert Sucker 
Sonora Sucker 
f 3 q  
Unid, Cenrrarchidae 
Unid. Zctduridae 
Sucker sp. 
Crappie sp. 
Wdleye 
Yeliow Perch 

Bird S p a i s  
American Coot 3 3.5 
Ear& Grebe 2 2.4 
Great Bftie Heron 2 2.4 
Unid. Waterfowl 2 2.4 
Mallard 1 1.2 
C o m o n  Poorwili: I 8 -2 

Subtotal 11 $2,9 9,8386 21-7 



Table B5.1-8. i C ~ ~ n t i f l k ~ d  t b ~  

Species 
%tern 

50, Percent L e ~ b a  (Range) Wicsmass Percent 

hf axlzrnaf S p ~ i m  
f ackabbit sp , 2 2.4 
CunonteziI s p  2 2.6 
Blnld. f-agomoqh 1 1 .2 
Ground Squirrel sp. 1 1.2 
Rock Squirrel 1 1.2 

EiS.1.4 Regulated Verde River 
'The Ft. McDoweli md Orrne territories occur dong the reslated Verde River wi& no large raervoir 
in the vicinity. Suckers were Uze most c o m o n  prey species and account& for tfie greatest biumss in 
six cnifections rqresznting 62 total individuals at ;t:the Ft. McDowell bdd eagfe nest vable  B5.I-11) and 
in t h e  collections totaling 56 individuds from Uze Orme nmting site f;fable B5.1-12). In addition, both 
bdd eagle pairs also took some carp, channel catfish, md bass. Rabbits were important zt botfi 
terr i tor i~.  

Most of the sirckers sp. collected at the Ft. McDoweIl nest frable B5.f-11) were r e p r ~ e n t d  by tail 
sectir.ins found in tfie nesr. We not& &at some had fubercla oa the and tin indicating a spawning 
condition. The Ft. McDowell eaigles capturd b n ~  Sonclra and desert suckers. 1st dl, suckers 
represent& cd-0 percent of the h i o m ~ s  calculated for &is territsq. W e r  fish taken included c a p  
(n = 2), bullhead (n = 2). chmef  catfish (a = 2j, and bass (n =: 11, T h i s  pair capcured 8t least four 
cottczntailsr ;ad] mammais cornhiad m d e  up 1 8 2  percent sf the total hionaqs, n r e e  mourraiasg doves 
and a s h q - s h i n a d  hawk were among the seven birds identit:& 

Sonusa suckers 41-e = 178 were appaentlj. t&en mure frequently &an desert strcker~ (n - 6 )  a% &e Orme 
bald eagle territg?~ (Table B5,1-12). Tcsgeaer, suckers accnmnred for 44.7 percent of the estimatd 
biamah at the site, Seven small carp (mem ]en,& = 219 mn:) Mere taken but comprlsd 8;"dy 3.6 
percent of she hzomass. The Orme mgIes dso fed on?, two h2~ornis sp,, two unidentifid centrxchids, 
and one bass. Birds and mammds number4  eight arad ten, rehpectlvely, out of ;$ t0t.d of 56 prej 
individurais identi47d fr;rram five colfections, Americm coot, jackrabbits, sq~irrels, mJ ctaEonuils were 
impnnaat ntla-E;rsh  prey^ 



Table R 5  1-9. Sumbzr, length (dish in mm), md zsrimatd kbicsn~ass kr ,ms)  of prey identi54 fiom 
remains ciiflxtd from the Blue Point bdd eagle territi~ry perches and foliiawlng fcjraging 
everats 4 61957, 1988) 

Species 
M e ~ n  

Ko, Percent Lengh (Rrange) B i c ~ m s s  Percent 

E7sfn Spw,is 
Yeltctsti Bass 
Sucker sp 
Charnel Catfish 
cart! 
Desert. Sucker 
Sctnora Sucker 
Black Bass sp. 
t5nid, Centrrtrehidae 

Bird Species 
Americm Coot 3 8.1 
Pied-bit!& Grebe 1 3.0 
Unid. Waterfowl 1 3 .Q 

Murnrnal S p ~ i e s  
Jackfabbit sp. 1 3 .O 

B5.1.5 FreRowing Ever into Rtisesvoir 
Channel catfish were the most imponant prey species represent& by remains ideatifid from the Pind 
nest (Table f35.1-13i and from tgie Horseshoe bdd eagle nest flahie BS, 3-34) where &e habit% setting 
is quite simiiu. 3'3s Piad territory is located along the unreelat& SSds River near Roosevelt Rmenyair; 
Horseshoe lies dung &r anweplat& Verde River at the b a d  of Horseshoe Reservoir. Carp, crappie, 



Table B5. I - l O e  Kumber, length (fish irr mmi, m;l' esrirna-rd hhinms\ [grams) of prey idenr*iGd from re- 
maans cnllectd i ~ l  the Horse Mesa baHJ eagle 1lc4.5% (3 Su;! 1986, 40 Aprii 138T 2"PhkprIi 1988, mii 24 
,-Zprll 1989). 

Species 
hlean 

No. Percent Len,& (Rznge) Biomas Percent 
- 

E;"ish S ~ i w  
Yetfott B a s  
carp 
Channel Catfish 
Crappie sp. 
Bullhead sp. 
Srrnora Sucker 
Black Raqs sp. 
Unid. Centrachidae 
%'dieye 

Subtotal 26 72.2 13,999 78.8 

Bird Spmteies 
American Cctot 3 13-3 
Pied-bill& Grebe I 2.8 
Grebe sp. f 2.8 
Northern Cadiad f 2-8 
Watem Madowlatk f 2.8 
Unid . Pzserine f 2.8 



Table B5. I- L a .  n'umhcr. length (fish iax  mn~j ,  md estimatd bii?na&ss Qruxs) of preq identit;& from 
remains cnlieceed in md beIos+ the Fort McDoweIl haid eagle nest [la &.fay 1986, 7 
Aprii 1987, 5 September 1987, 17 kfay 1988, 4. April 1989. 2 Iune 1989). 

M13;tn 
Ks. Pcrcen~ Leagth %Range! Bionrsas Percent 

Esh Spcxie 
Sucker sp, 
Daern Sucker 
Sonora Sucker 

Bullhead sp. 
Charnel Catfish 
[:aid, Ictduridae 
Black Bass sp. 

Subtotd 48 77.4 20,118 76,4 

Bird S p w i s  
Mourning Dove 3 4.8 
I!nid, Paserine 2 3.2 
Sharp-shim& Hawk 1 1.6 
tinid. Waterfowl 3 1.6 

Mammal Sptscits 
Co~ontail sp. 4 6.5 
tinid. Lagomovh 1 1.6 
Ground Squirrel sp. 1 1.6 
Unid. Mammal 1 1,6 

Total 62 lWeO 26,367 1 Q(b,O 



Table B5.1-12. Sumher, lean@ (f?sh in ~mj, md estimatd bhidm:a%s grarrasi of prey identified from 
renuins collect4 in the Orme bald eagle nest (3 April 1987, 5 Sepzember 1987, 
"& -4pril 1988, 21 June 19888, md $3 May 19891. 

Species 
Mean 

No, Perceae Lengfi tXange) Bion~ms Percent 

Fish Spaim 
Sonetra Sucker 
 car^, 
Deserf Sucker 
C h m e l  Gatfjsh 
b~f;lomis sp. 
tinid, Cerntrarfrchidrae 
Sucker spa 
Black Bass sp. 

Bird Spwies 
American Coot 3 5.3 
Anas sp. 1 1.8 
Garnbel"~ Quail 1 1.8 
Western Madowlark I 3.8 
Unid. Paserine 1 1.8 
Unid, Bird I 1.8 

Marnatal S p s i e  
Jackrabhil sp. 3 5,4 
Unida Sciuridae 3 5.4 
Cottt~~taiX sp, 2 3 -6 
Ground Squirrel sp. 1 I , $  
",:nid, Mmmal 1 1.8 



TaMe B5 8-13. %umber, len~qh ifish in mmj, and mtimargd ttiomasx ( g r m s !  of grey ideatifid from 
remains a,lleced in  he Pinal bdd  eagle atest (18 Oaoher 198T7 26 April 1988, 30 April 
19863, and 13 June 11388a, 

Species 
Mean 

KO. Percent ten@ (Range) Biomass Percent 

f i sh  S p l s  
Chmef Cariish 
Carp 
Crappie sp. 
Black B a s  sp. 
Flathead Catfllsh 
Sonttra Sucker 
Lagemouth Bass 
Razorback Sucker 

Bird Spwim 
American Coot 5 4.7 
E a r 4  Grebe 2 1.9 
Grebe sp. I 0,9 
Gctmbel's Quail 1 0-9 

Mammal Specis 
Jackrabbit sp. 2 1.9 
Co~oataii sp. 1 0.9 

Reptile S p e i a  
Sonoran Mud T-trrtle 'i 0.9 150 ~1581 290 0.5 
Unid , kkard I 0.9 1-7 trace 

Subtotal 3 
A 1 *9 387 8-5 



T&ie B5 1-14. Number, Bengrh (fish in mm), md estimatd biomass grmls) of prey ideatifid h r n  
rc~arains tnllected !in the Morseshifr: Me~ervoir baBd ~ a g l e  nest 123 4psil 8957, 4 Octcher 
1987, 10 LM6tj 1988, 27 lui! 1988, 3 April 49891. 

- - -  - 

Species 
XIeaa 

NQ. Perceat Length gKmgz) Biomass Percent 

Fl"Is h p & s  
C b m z l  CatGsA 
Crappie sp, 
C;up 
Largcmou& Bass 
F I z ~ e d  Catfish 
RIack Bass sp 
Desert Sucker 
t'nid. Ictdurldas 

Bird Spwies 
American Coot 
Grebe sp. 
Gambel's Quai1 
Great Blue Heron 
Anas sp. 
Unid. Waterfowl 

Marnnlal Spwlm 
Chttfoxltaii spa 
Unid. Sciuridae 



bass arnd Americm coot also frigure prominentlq in the diet of bo& bidd eagle pairs, We identmfid very 
few suckers in the rernains found a1 Pin& and Nt~-irss,ehue, The spezies a>anposiriorn rkqembicxd &at found 
for bald edgle pairs nesting adjacent to regulatd rives'lairge reservoir "fibitat% off the SdI'Verde system 
(see Ajamv, Xve's JVash, md Coolidge, above). 

We identifid 307 tiitid preq individuds from the PinA nest. 6-ffdble B3.i-131, along with 1669 prey items 
from perches and colfec:ians following eagle fet;-ifingtlforagiag throughout the ttlrritclry TTahlt: R5.1-15). 
Eighty-&rre percent of rhr calcutatmt biomass from the nest wa Esh; birds wd m 
coatribat& ahnut eight percent. In addition to channel catfish, carp, bass, and crappie, we &so found 
three t2ahead cataish. two Sonsra sucker, and one razorback sucker. We identiijd the razorback sucker 
from an a p p ~ e n t i j  tstd cranium found in the Pin$ Best on 13 June 1989 (identification confirm& by R ,  
R. Milter, Vnityersity of Micfiigara, Museum of Zitology, pers. a~mm.) .  Razorback suckers have been 
reintroducd to the S d t  River in the Morsahoe Bend area by AGF IS 1983, 1983, 1984, 1985, m d  1989 
@rmcisco Aharca, AGF, 

American coot and eared greber; a p p e u d  in bit& i2aesst md territory-wide prey a~Ilecrions. Birds 
conrrihutd 223.4 percent of the biumas calculatexl from the lager sample of prey remains, most being 
taken during winter mon&s. Fish spe~ies were responsible for 76.6 percent uf the biomass found in fne 
territory-wide collections. Channel catf5sh in = 47) were nlost numerous: however, c q  {rt = 34) 
contribrrtd tfie most biomass. Fls&ad catfish &so contributed substantidly to the biomass, as shown 
in Table 85.1-15. We identified one fxge  bugdo fish sp. %om a coliection made below a mesquite 
perch on the shore opposite Schoolhouse R. on Roosevelt Reservoir. One Ixgernou& b a s ,  t&en by an 
dulr  eagle in upper Rocrsevelt Reservoir (Krtl 105.5) on 23 March 1988, wore orange Ffoy tag M 3 5 1  
aftached by fisheries biologists in the vicinity of the diversion d m .  Our obserjations at the Pin& nest 
In 1989 (see Seaion B4.5) reinforced the impoeance of c;ltfish in this territoy. Fifty-five percent of  
estimated biomass deliver4 to the nest was catfish. Overall, fish represented 97 percent of ;if1 nest 
deliveries for 27 days of observation. Crappie were second ir: importance (18% of nest delivery 
biomass), follow& by carp i lOX)  and fargernou& bass (9%). 

Dift'erenccs between prey species cornpusition identified ia the Horseshoe nest F a b l e  B5.f -14) and 
Horseshoe perches (Table 335.6-15) were similx to those found for Pinat. C h m e l  catfish contributed 
the most hiomass i32,7%) in the nest coItection; however, carp were more important (25.4% biomass) 
in the territory-wide collections. Crqp ie  were compicuous in both collections. W e r  fish identiEd in 
the nest included largemoutfi. b ~ w ,  flathead c a ~ s f i ,  and desert sucker. Birds contributed 18.9 percent 
of the b i o m ~ s  identifid from the n s t j  American coot m d  ear& grebe were most numerous. During 
25 days of n s t  obsemation ila 1388, we determind that ccaf ((34% of estimatd bbriomas deiiverdj  m d  
crappie (32%) were mosr imporrant to fne nesting Horseshoe eagles !see Secriun R4.51. We record& 
i d y  11 percent. catfish in the actua", nest deliveries. 

B5.f ,B Free-Bowing f'erbe River 
Carp, c f i m e ;  catfish, .tiahead cgfish, and Sonrara suckers were the fish specie% s h a d  most ca ,monl j  
by the bald eagle pairs nesting dong rhe upper, unrepfzted reachzs of t"ne Verde River. Kernalns 
collect& in tfie nests at Ladders P a b k  BB5.1-17) a d  East. Verdz qTahle B5, 1-18) r e v e d d  c q  ro be 
most significant in terms of biomatss, k l i o w d  by chmnei c a ~ s h ,  suckers (probably all Sonc~ra suckers), 
mii; flathad atf ish.  Bo& pairs took se%~eral birds md mammals; h o ~ ~ e v e r ,  fish made up ;lpprctxirnateiy 
eight? percent of the biomass at both sites, Smdl  <c?lI~tions from the Table 54ountain nab.Rle B5.1-19) 
and Berkinsville QTable B5.2-20) wests suggest4 sisnik use of carp, tan-tish, 2nd suckers. 



Tabis B5,l-15- N~,alaher, Zen,@ (fish in mml, and esbimatd biomass [grams) of pre! idenzit;& frum 
remains collected from the 15iraal hJJ eagle terri t~ry perches and fi~llowing fitraging 
events during 1986- 1913g2. 

-- - 

Species 
M e a ~  

KO. Percenr Leng& b Rangej Biomass Percent 

B3sfn S p y i ~  
Charnel Catfish 
carp  
Black B a s  sp. 
Crappie sp. 
Flahead Catfish 
t!niif, Centrachidae 
Largemou& Bass 
tTnid. Ictafuridae 
BuBalo sp. 
kpomis sp. 

Bird S ~ i e s  
Eared Grebe 
American Gout 
Western Grebe 
Grehe sp. 
Green-winged Teal 
Xt'ortfierr, Sbovefer 
Anaf s p ,  
Ruddy Buck 
Unid. Waterfowl 
W ~ t e r n  Screech Owl 



Table B5.1-16, &umber, len-gt.h (fish in m], msad esstimatd hio~raxs &rams) of prey identified e$>rn 
remains collect& fiitm &e Hors~shut. bald eagle territory perches md fu11ktwjz~1g 
foragi~ng events (1 987, 19883. 

Species 

Fish Spwi&% 
Crappie sp, 
C=F 
C h m e l  Catfish 
Flahead Cattkst'l 
ijnid, lctaiuridae 
Black Bass sp. 
Unid. Centrarchidae 
Largi;mou& Bass 
Threadfin Shad 
Unid, Fish 

23,1 
25,4 

925 
24"3 

2.3 
2.1 
l,5 
3 2  

trace 
l .B  

Bird Spec;@ 
Eared Grebe 
Grebe sp. 

Marslrnal Spt~,tia 
Sackrabbit sp. 1 1.7 



Tahir; B5 , I - IT .  Sumber, lzn& (fish in m), and eslisraard biotmass igrmsj  of prey idenrif i~l  from 
wmairzs wllecad in the Ladders hdfd eagle nest (26 June 1986, 21 April 1987, 8 Mt%y 
1987, 28 Senij 1988, 28 April 1989, rind 23 Jun6 1989). 

Mean 
Specizs No, Percent Length iXmg~8 Bicsmss Pearent 

Fish Sytxia 
Carfs 
Channel Catfish 
Flathead Cae-f-ish 
Sonora Sucker 
Sucker sp, 
L'nid, Centrarchidae 

Bird S p e i e  
Grebe sp. 
Mourning Dove 
Western Meadowlark 
Woad Buck 
Woodpecker sp. 
American Robin 
XTnid. Paserine 

Mammal Spwli~ 
Neortima sp. 
Ringail 
Jackrabbit spa 
Cottontail sp, 
Coyote 
Javelina 
Ijnid, nna~nrnd 

Subtotal 9 11,4 

Totiti 79 1W-Q 61,383 %We@ 



Table 35.1-18. %umber, Iengrh (fish ic mi, md estimatd bbolnsss fgrrir-ns) of grey ideneifid l-korn 
rermain~ ~c7llectd in th? East Verde bald ag8r nest (20 May 1986, 28 April 1987, 
12 September 1987, 1J Ma! 1988, 27 April 1989). 

Species 
Mean 

No. Percent Len@ {Rangel fQiun.naiss Percent 

Ksh Spwie?s 
Caw 2 8 29.5 47 1 (289-6261 34,083 r%tj-g 
Charnel C~t-fich 27 28 4 41 8 (277-648) 17,324 23,8 
Flathead Cxfish  6 6.3 332 (270-396) 2,202 3 .0 
Sucker sp. 3 3-2 434 (434) 2 , 2 a  3, l  
Black B a s  sp. 3 3.2 335 (281-393) 8 86 1-2 
SmdlmoutPn B a s  2 2-1 363 (359-369) 7 I9 3,8 
Sonora Sucker 2 3'H 439 (411-4Hj 1,484 2 -0 

Bird S p e i a  
L'nid. WaterfowI 2 2.1 
Gambd's Quaif 1 1.1 
Anas sp. f 1.1 
American Coot 1 1.7, 
Ladder-back& 
Woodpecker 1 1. f 

Unid. Bird 1 1-1 
30 trace 

540 0.7 

Mammal Specie 
2 2.1 

Unid. Lagomorph 1 1.1 
Ground Squirrel sp. 1 1.1 
Chipmunk sp. 1 1.1 
Ringai l  3 1 1 
SIntnk sp. d 1.1 
Cow tf alf) I 1.1 

Reptile Spwis  
Softshell Turtle 9 ";a5 134 (35-175) 1,130 1.6 



TaFIe B5. %-69. Number, Istn,g3 [fish in m$, md estimaed bial;-r?ass (grams) i 5 f  prey identitld trom 
remains casllectd In thc Table 5Mounraira &dd eagli: nest on B Ma) $989, 

M m  
No, Pexewt Eenba {Rmge) Bicrmas Percernt 

Sstr Spwie 
Carp 
Sucker sp, 

Bird Spmies 
rlrnerican coot I 33.3 

Total 3 180.0 1,955 10Q-0 

We collect4 remains of at t e a t  79 individud prey i t em from the Ladders nest sites Table B5.5-17) and 
m additional 20 items from territoq perches (Tabfe BS. 1-21). Impofimt fish spec:= bas& oo bkiomas 
cit.nrributions from tfie nmt incIrrderS carp (38.0%), cf imel  catfish (14.446), suckers (8.1 %), md Aa&ad 
catfish (5.8 X). CoiTectivefy, rzlmrnds made important contributions to biomass, comprising 17.9 percent 
of the t a d .  f i e  rn als raSEen includd rabbits, ringtails, IVeotoma sp., coyote, md javelins, f l . ~  
provided 57.1 percent of biomaqs calculated from territory-wide col?ections of remains; sackers made up 
the remaining 42.9 percent of the biornas fi&r& from 20 total grey individuals. Suckers account& fbr 
35 percent of the biomas in prey deliveries "iium observdions made at the Ladders ne3t during 63 days 
in 1988--1989 (see Section B4.31, The Ladders eagles deliver& 87 percent fish, which includd @asp 
(33%) and catfish (17% 1. 

Kest coilectidtns 81 ;the E a t  Verde site yield& 95 toat%l prey individuals Fab le  85-1-18); we pick& up 
remains of m additional 19 individuals from the t e r r i t o ~  $f;lfsle ef5,1-2?js Togeefier, c q  md chmne: 
cafish mmprisrd over seventy percent of the estimatd b i smas  in ~e west remains. Sackers 95.1% 
hiomass], fa&ead i a e s k  (3,0%), and bass 1 2 , 2 s 9  probzbiy all bmallmors& bass; were dsca a e ~ ~  
Mammals contributed 12-5 percent of tke wtal biomas; the pair also capturd arine so%-sfieftd mstla.  
From relaaim codlectd in &itfie eerritory, we cdcufatzd that carp crsntribur& over sixry gercenr of tKe 
biomzs, From acm& obsexlfation at the East Verde nest In 1987, we otzservd biomass deliveries iw the 
fotli>wing percentages for fish species: c x p  (49%), ca@ish %l7%) ,  sudker (13%) md black "sss (8%'@), 
HE total, fish c~ampris& 92 percent of all biom;iss deliver& at E a t  $'erdr (see Seczicsn B4,4], 



Table. B5,1-28 Kurnbes, len@& {dish in mm), and %tima%& bi:>rxaa&ss g~masi of prey idzratiijd frh.ttrm 
remairls collected in the P@skiflb";% illt: b&d eagle Best on 2 1 June 8989, 

Mem 
No. Percent Len,d Pa2ange) Ri r~~t t&~s  Percent 

Fish s p ~ w i s  
Sonora sucker 'f 

3 75.0 375 (354 3943 1,427 88.8 
Unid, fctaluridae I 25-0 286 (286) 188 % 1 2  

Total 4 f 045.0 1,607 fW,O 

We identifid one c q ,  one sucker, ant3 one American coot f om remains found in the Table Mounnin 
bald eagle nest on L May 1989 iTable B5.1-191. On 21 June 1989, we collect& the remains of three 
Svnora suckers md one unidenrifid catfish from the bald eagle nest at Perkinsvilie \Tab$ e 135.1-20). 

B5.1.7 Free-flowing Sait River 
Channel catfish, sucker, and c q  were the fish species s h x d  by most of the haid eagle pairs nesting 
dong the upper, umegulztd Salt Rives. Al&ough some of the collections were small, we nored that use 
of chmel  catfish was c o m o n  &roughout &e reach, and that suckers appear& to replace carp in the 

Table B5.f-21. Number, lengtfi (fish in mm], and =timat& bion?as Grams) of prey identifid &om 
remains mllected from the Ladders bdd eagle territory perches and following foraging 
events (1988, 3989). 

Species 
M m  

No. Percent Len@ (Range) Biomass Percent 

nsza S p i a  
C2.q 10 50.0 483 (385-.568) 12,377 57.1 
Sucker sp. 9 45,O 4-49 (355--630) 8,458 39.0 
Sonora sucker 1 5.0 455 (455) 856 3.9 



diet of @IC pairs las &-ml upper river 31esu1bs tjf p r q  remaim a n d j s a  f w  the Redrzaa>nd, Cibecue, Cm-jit1.8, 

Cedar Barin, md Ectne Pinch wesbs appear iic TabIes 85.1-93, B$. '1-24, I35.1-25, B5,1-26, 2nd B5.1-27, 
rs,tpsaia.el>. Rabbiu were taken by mosl of these ~esting pair5 

Table B5.1-22. Number, len,* (fish ira mm), tisad esrinatd h iomas  Q r m s )  of prey identifid from 
rexzzains ~oi fec td  from the Erisn Verde bald eagle tsrritcsry pcrcfres 3rd f-nllglwirag 
fc>raging events during 1987. 

Rsh Spwim 
Carp 12 63 -2  41 8 (245-482) 9,774 60.4 
Black bass sp. .d 5 26.3 379 (325-455 3,386 20.9 
Sisnora sucker 1 5-3 425 (425) 728 4.5 
Unid. Tctduridae 1 5,3 610 iblQ) 2,302 14.2 

We %,and a total of 156 prey individuals from six collections in the R d n o n d  bald mgle nmt flable 
B5,1-23). Fish represented 84.6 percent of bo& the number of individuafs (n = 632) and the mount 
of biorn;tss, Channel catfish and flat;fiead c a ~ s h  toge&er comprisd over fifty percent of the total 
biomass. Large cathsh may have been taken as FIfleted c a r c a s s  left by fishermen @riscoll d985a). 
Twcnty-eight carp represent& 18.3 percent of biomass; $ 1  silckers (including Sonora, desen, mb 
razorback suckers) accounted for 5.3 percent of the tot$ biomass, fnterestingfy, the sucker bones at 
Rfilmvnd were mostly recover& i~ the 5985 collection and appear& old at that tine, A few scal~q 
appeahed iin Iztater collections, O&er fish t&en at l idnrond includd: crappie, bass, and buBalo. Cestain 
of these fisk may have bees taken from Rooseveit Reservoir; &"needrnond nest lies about eight air mil% 
e a t  of the upper end of the r ~ e n ~ n i r .  h famals  add& 22,204 g r m s  of biomass to the diet or 
1 1.6 percent of thc total biomass Species iinctuded jachtabbits, eortontailb, hognose skunk, domatic 
sheep, risn,mil, ja~eiina, and squirrel. 

From three collections at the Cikecue ttdd eagle nest site flable B5,1-246, we fotrnd 31 prey individuds, 
Large Soaora su;kes (meLm length = 458 m) c~lntributd 46.9 percent t i 8  the tiltat biom&$n. fish 
cc~nsumd were channel catf\sh, carp, md fia&ezd catfish, fa our hiurnas andysis, m m ~ f a f s  were 
slightly more imponant than fish md represent4 49.1 percent of estimate biomass, Appaently large 
czrrbn [including aw, deer, md javeIina) W~L$ iimportm': dong ~ i n f . i  rabbits, bath jackrabbis <md 
ccaontails, 



Tabl& B5.3-23. Xu~niaer, Ien@ [fish irn mni, 2nd estimated hiilimass &rams8 $sf pre) ideatifid from 
reinains colieded from in and near ipimacie crack:, md wood rat den on nest ginnacie 
the Rdmond  baHd eagle nes: @ Jui) 198G,25 April IjtX', 26 September 18R', l",;z/iay 
1988, 29 JuHj 1988. and 13 April 1989). 

b$em 
N0, Percent Idenad (R~nge j  Bilamas Percent 

Esh S p i s  
C h m e l  Catfish 
Fia&ad Crttfisb 
carp 
Sonora Sucker 
Sucker sp, 
Crappie sp. 
BuRdfo sp. 
Desert Sucker 
Black Bass sp. 
Razorback Sucker 
Lrtryemczu~ Bass 
Unid. Centrarchidae 

Bird Specis 
Great Blue Heron 2 1 3  
Gila Woodpecker 2 1- .3 
Grtttse sp. t 0.6 
Mourning Dove 1 0.6 
Gr~ater  Rtaadmmes L 0.6 
Unidentifi~f Bird 1 0.6 

Subtotal 8 5.1 6,1583 3 "5 



Species 

MiimmaE S v i e  
Jackrabbit sp. 4 2 -6 
Cottonrail sp . 2 1,3 
Hognose Sku& 2 1.3 
Domstic Sheep 2 1.3 
tinid, Scitiridae i 0-6 
Ringeail 1 0-6 
Javejina 1 0.6 

ReptiIe S ~ i e  
Unidentitied Reptile 2 1.3 
tinidentified SnaIre 1 0.5 

A smdl collection from the Cmyun sire in 1986 $fahfis 85.1-25) reveal& use of carp and sucker by &at 
pair. From a 12 Ma3 1988 coltecriun at the Cedar B a s i ~  hdd eagle nest, we found five chmnef carl?sh, 
one each sacker mJ black b a s ,  arid one cctttonrail tTablf: B5. f -26'1. A larger szx~gle w a  availzb,hle from 
the Loart Pine nesting site flable B5,I-29). Channel catfish, sucker, and cou i a ~ r i ~ ) ~  were important 
prey iterr.,$ at Lone Pink?. Remains of an elk from the Lone Fine site %ere identit14 at the LTniversiq of 
Arkitsba hlmtnalogj Collecticskr (Y. Betrosin, pers c o r n .  8 ,  

B5.1-8 Tonto Crwk 
Finalfy, we cornpad &e diets of wfp eagle pairs nmting afong Tunto Creek, a tributary aaf Rotzsevde 
Rseno i r  md the Salt River, We z>llilrct& the remain5 of 59 individual prey items from the "76" nesting 
site %Table BS.1-28). A smdler collectior, wia made from the less successful Sheep nest: raufls are 
shtjwn in Table 85.1-29. It is appairent that;t, at booth Tantcl Creek sires. nrmmals mi?lpl;e up a significa~t 
poftiatn o f  the  die^, Jackabhi~s~  cottontails, md m a r m d  cmiasn were consumed by both pairs, Suckers 
were taken zt both S I ~ ~ S ;  hc~~vever, c a ~  were the most impn.t.r;ane f'i<%, ac dne "?Q" nesting are& 



T&ie B5.1-23. Xunaber, ie~g& (fish in maat), a ~ d  eseimatd biomass &rims) ofprey identl t ld from 
rcrllains cot'iected in arid n m  [nexfif; perch) the Cibecrnc bald eagle nesi 819 June 1986, 
24 ApriB 1987, rrnd 13 Ma3 1987), 

bf e m  
No, Percemr Leslgtfi (Rf2angej Bioraaass Percent 

Fish hppcics 
Chltnnsl Cariisia 8 25.8 363 (293-4351 3,051 35),6 
Srsncara Sucker 6 19.4 450 6392-4691 4,854 16-9 
C ~ T  4 12.4 384 (257-4601 2,642 9.2 
Flatfsead Catfish I 2 2  563 (5631 1,830 6.4 
Enid. Fish I 3.2 44-6 fPl;i6) 770 2.7 

Subtotal 20 64.5 f 3,157 45.8 

Bird Specie 
Uaid. Anatidae I 3.2 
Gaid. Watedowl 1 3.2 

Marnmat Specties 
Cortontail sp. 2 6-5 
Linid. Sciuridae 2 6.5 
Cow 2 6-5 
Sacbabbit sp. 3 3-2 
Deer f 3 -2 
javelin2 1 3 2  



T&b,%P$e B%. 1-25. Numher, Icngh (fish in ~ m j ,  md =timated bbitarnass [grams r of prey identifie2 from 
remains ccl%lect& ;in the Cmyrtn bald eagtglc nesr on 23 July 1086. 

Esfm S ~ i a  
C x p  
Sucker sg. 

Tahfe B5.X-26. Nun~ber, lengh (fish in mm), md estirnatd bbiu~nass &rams) of prey IdentiEerf f i t ~ r n  
remains callectd in the Cedar Basin bdd eagle nest on 12 May 1988. 

%$em 
No. Percent Len@ mange) Biomass Percent 

Fish Spmia 
Channel Catfish 5 62.5 520 (490-577) 5,431 82.3 
Sucker sp, 1 :2-5 330 (330) 343 5.2 
Black Bass sp. I 12.5 250 (250) 176 2,7 

Marnnlal Species 
CoEonhaiT; s?. 1 1 2 5  



'Tiible B5.1-2'7 Number, lengri% (fish in mmi, arid estim;ttd biismass (grams) of prey identified from 
rtmainb c~llect td in md belitu (516,'87~ the Idorre Pine bald eagle nest 61"386, 6 May 
1087, 12 May 1988). 

Species 
Mean 

IZo Percent; Len,& (Range! Bictmas Percent 

S w i a  
Channel Catfish 8 @,O 45 f 8372-5 14 1 5,808 30. l 
Sucker sp. 3 15.0 408 (4W) 1,776 9.5 
Unid. Genrrilrchidae A 10.0 400 1408) 952 5.1 
Crappie sp, 1 5 , O  348 (338) 637 3.4 
Smal lmou~ Bass 3 5,O 300 (4W1 476 2.5 

Mammal. Spwies 
Cow 2 30.0 
k'nid. Lagomurph 1 5.0 
Elk 1 5.0 

Bird S p ~ i e s  
Unld. Anatidae 1 5-0 

The "Xa" eagles pseqed tfq~on a vaietg' of fish species, m d  fish 136.1 %) slightly exce&& nlamrnds 
(38.8%) in tcital biomass a.(ntrihutiun !%able B5.1-28). Ixa additi0r-s to carp and suckers {hit& Sonttra and 
desert suckers were represent&), we found bullheads, channel catf;sh, and black b a s .  Nine jackrabbits 
account& for 26.3 percent of the total birrmas rac rRe "76" rerrirory. Other mammals includd cotaontail 
(n = 31, javelina (n = 2), mck squirrel = I), and strip& skunk ( n  = I ) ,  Birds viere less impomnr; 
two great blue herons added 3,780 g 66,6%"t)tu the bisrraass, 



Tahle B5,l-28, Xumbsr, Izngth (fish in mm), md esfimatd biomss  Qraas) of prey iJentif7& from 
remains col lect4 iin and fielov, the "76" $dd eagle nest (38 May 1986, 4 April 1"98:, 
3 R l q  1988, 14 hlaj 1988, 25 May 1988, rund 37 Jrmc 1988). 

Biomass 

Esh SpwIw 
Cap 
Sitnora Sucker 
Bullhead sp, 
Desert Sucker 
Sucker sp. 
Cfimel Gaff-ish 
IJnid. f ctaitrridae 
Black Bass sp. 

Bird S p s i a  
Anas sp. 
G r a t  Biue Heron 
Grebe sp. 
Ted sp. 
Gmbef 's Quail 
Common Raven 
Western Meadowlark 
ZTnid. Bird 

Subtotal 

Mammal Spwie  
f ackrabbit sp. 9 15.3 19,026 26.3 
Cottontail sp. 3 5 ,  % 1,950 2.7 
f avel ina 2 3.4 5 , W  6*9 
RocHquirrel 1 I .a 817 1.1 
Striped Skunk I 3,9 2,688 3.7 

Reptile S p w i ~  
Sonorm Mud Turtle 



Table H35.1-29. Vurxzbrr. length (S"nsh in mR'B, md estimatd biomass ('rams') of prey identiflld from 
reanains zi>liect& f m m  in, below, and near $piii!t perch) the Sheep bald eagle ne3b 
64 April 1987. 20 April 1988!, 

Mmn 
No, Percent Len&% mange) 

E3sh S i > ~ i m  
Sucker sp. 

Bird S w i m  
Great Blue Heron 
American W i g ~ ? n  
Gujl sp. 
Alournirtg Dove 
Gila Woodpecker 
Americm Robin 
Unid. Paqserine 

Subtotal 7 50.0 4,096 29.5 

Mammal Speeia 
Cftrtontait sp . 
f acfcrabbit sp. 
Unid. L~tgomorph 
Unid. Sciuridae 
Jtivelina 
Cow 



U ' z  found g3nIy ~anr' su:ker i11 the remaibc colle-led at Efas Sheep hAJ  eagle ~ c s t  (Table B5,I-991, A 
~czirlad sucker was found arncrng two prey iczms cnllected in the territory fdlowing a fortrage absestcation 
near the Debt  rTahHe R5.1-30) AIscr includd i~ the table is onae j.a;kra5bit7 w e  etbservd m adult eagle 
capture this prey item in the upland habita approsirnaxely 3W m from the psesr on 1 December 1987, 
 rabbi^ were also present in the nest remains; anammds account& for 65.3 percent of !kc nest biomass, 
The Sheep eaaglss capturzd several birds; we found remains of grezt blue heron, Ahnaesicao wigetjn, gull 
sp,. mourning dove, Gila woodpecker, and American robira in the nest. 

Table B5.I-30. Kumber, len,* ifish), and e.itimat4 biomass (grams, of grey identi%>d &om remains 
zullecrrd &c~m the Sh2ep baid eagle territory perches alad filllowing fc~ragiaag evenLq 
f1887, Ic)88'r, 

Species 
Mean 

No. Perce~t  LenbrrJa Range) Bicimas Percent 

Sucker sp. 

Jaclrrabbit sp. 1 50.0 2,114 74.4 

B5.1.9 Summary of Prey Remain5 halgsm 
In d l ,  we identiEd 1,847 prey individuals from a total of 2 , a 1  prey remain items (bones, fm&m 
gr~tups, etc.) representing 55 prey species at 23 bdd eagle nesting territories (not including Pinto) in 
ceatrd Arizona flabie B5.1-31). S u m s i z i n g  prey remaim from ail Arizona sites combined, we found 
that channel catfish were represent4 by both the greatst  numbers (32.4%) and biomass (24.7%). C q  
di>llatued cIoseiy in biomass (23.1%), .;.lith suckers (8.2%;"0), flathead catfish (7,5%"0) ,black h a s  (7.3%), 
and jackrabbi% ( 5 , 5 % )  aisn being impoftant. Crappie md American coot contributed 2-8 percent ;uld 
3.0 percent of the biomas, tespectivety. Overafl, fish species contributed &most 80 percent of prey 
numbers md 75 percent of tot$ biomass. Biomass ratings for $;sf% were greater" &m those rsphteri by 
Maywood and Dhmaz (1985); we found lsss emphasis on manmds and birds, specidicdly ccxjr, 
cottontails, and jackrabbits, We found greaer utilization of zenrrarchids (i,e., bass, crzppief, possibly 
because of the expaadd number sf nests (23 versus 1 1 neL5 fctr HrzywoilJ anad Ohmal.8) md &us habitats 
examin&. See Section 85.2 for further compzisons with previnrrs Arkona studies. 

Bic,nnaf; percentages for ercch veftebrate class, as i d e n t i f a  iin the p r t  rerrlaias callriztd from Arkfaa 
bald eagle territories, are presentd ia Table B5.1-32, FiReen i:f 23 territories recordd fish in 
perczntages greater &an h e  overdl ( m m )  urilizatiiin ctf fish 8'73.8%). Territories apparently uti'iklng 
many birds and ma;nma%s 3ncIuded C~joildge (Ssn Carlos Reszmsrr)+ Blue Point and Orrne (lower 5At 
and k'erde rivers), and Sheep and "76" flontl~ Creek). Sites with 18~s  frim 70 ppercearp fish bioana,se; 



Table B5. I-.? 1. Siammary of prey numbers, mean Bengh (m~j, and biurnass 42) taken by Arizona bald 
eagle.< identifid from prey rennains collected b> BnoS)stms under territory perches and 
in arid belov, Debts from 1986- 198% lmpi~ffkant prey species rrtr&eiS nurnericAiy for 
~ n ~ s ~ p a r i s o n  to previou~a 4rizana sttidies. 

Af ear1 

Species So. Percssaf Length tRange:a Bicirnzss Psrceat R d  

Rsfi Spwi~s 
C h m e i  Catfish 
C a p  
Largemouth B a s  
Sucker sp. 
Csappi.;: sp, 
Sonlsra Sucker 
Flaliaead Catfish 
Black B a s  sp, 
Yellow B a s  
Desefi Sucker 
Unid. Gentrarchidae 
Bullhead sp. 
Unid. Ictaluridae 
Elupia sp, 
Buffalo sp. 
Smaf lmoua B a s  
Lepnmis sp. 
Rzorback Sucker 
Wdtlleye 
t'nid. Fish 
Threadiln Shad 
Golden Shiner 
Strip& Bass 
Bluegill 
" f e i l o ~ ~  Perch 

24.6 
21.1 

4.8 
3.6 
2,8 
3.8 
7.6 
2,4 
0.7 
0.9 
0.6 
0.3 
0.5 
0.3 
0.8 
Q .  1 
tr 
0.2 
tr 
0.1 
tr 
ZT 

if. l 
t F  
o. a 



B-3fiO Eno~c:cu or- %E,TING BALD EAGLES IN Afilzohj4 

hiem 
Species No. Perccnt %eng~;ch bRa~ge) Bioma%s Percent Rank 

Bird Spmia 
Amcricm Cr~os; 5 8 
Eared Grebe 34 
Unid. Watzrfowl 15 
Grebe sp. 14 
Am& spa 10 
Great Blue Heron 9 
Green-wingwf Ted 8 
Gambel's Quail 8 
Unid. P~isserine 8 
Mourning Dove 7 
Western Meadowf ark 6 
tinid. Bird 4 
Western Grebe 3 
Gimarncln Teal 3 
tjnid. Anatidae 3 
Ruddy Duck 3 
Gila Woodpecker 3 
Pied-billed Grebe 2 
Greater Roadmnner 2 
Wstenx Screech Owl 2 
American Rohira 2 
U ~ i d .  Aredeidae 1 
Mite-Fdcd Ibis 1 
W o d  Duck 1 
Malixd 1 
Teal sp. 1 
Nr tde rn  Shoveler 1 
American Wigma 1 
S h a ~ - s h i n n d  Hawk 1 
Gull sp, 1 
C o m r ~ n  PoorwidB B: 
Ladder-hack& '"jt7nildpecker 1 
Unid. Wt~odpeckes 1 
C ~ m t f n  Raven 1 
Xortfiern Cardin& 1 



- --- 

Trtble W5~ f 3%. (Page 3 of 3j 

Species 
Liean 

ho.  Pt.rcznt Length lazage, Bioinass Percent Ra& 

Mammnt Spwia 
Jac't;rabblt sp 
CoRoncail sp , 
Cnid, Sciuridae 
trnid, %,agornt~rph 
Ground Squirrel sp 
Javei ina 
Unid. M m m d  
Rock Squirrel 
Domestic Covr 
Neotoma sg. 
Ringtail 
Unid. Rodent 
Nognose Skunk 
Strip& S h n k  
Skunk sp. 
Deer 
Domestic Sheep 
Chipmunk sp. 
Muskrat 
Coyote 
Elk 
Gaff 

Subtotal 136 7.4 414,517 14-3 

Reptile S p ~ i g s  
Soft-she1 id Tur"6le !I 0.5 134 175-175) 1,130 0. l 
Cnid. Reptile 3 0.2 333 tr 
Sonntm Mud Turtle 2 8,1 148 i1%-1501 5 80 tr 
Chuckvial la 1 0.1 100 tr 
Unid. Sn&e 1 0-1 190 tr 
Ualid. [,izard 1 0-1 17 Pr 





appmrd tv produce icss yotang i I .MI young per nesting artempr) rhan thost: wizh greater tkm 70 percent 
fish biorcass c 3 -23 young per nesting artempr), Gnnbh e'l988a) repi~rted sirnilariy higher p r i~d~ic t i%~i t~  fur 
ti"rritesrieh wwi greater than 70 percent tkZr idenfit:& in their Jier; howeyer, sew$& were nest signiGcmt. 

We fiiund nu evidenx of bald eagles taking rrnue in Arizt-sna, despite t~ur close cxanminarion of scalw la 
nest lining cttllections at smerid sites, inzimding B1:lr Poinr, Omle, and Ft. MzDowi31I where we e x p e a 4  
they might a p p m .  Trout scales and small bones do appear in nes-i linings ef bdd  eagle pairs elsewhere 
&at utilize the species (PG&E 1988), An abundance of rainbow trout ociurred in river reach@ atiIiz& 
bq eagles in K o h e r n  California: however, eagles capturd prirnuilj Sacramenro sucker and very f e ~  
trout in these areas t%irzSystems 19851, In p a t  studies, the Blue Pobnr, Fort McDowcfl, and Morse Meha 
eagles were eibserved ddslisering trot6t 10 the ~ l m t  (Caaestop eb 91, 1984, Crlllie h.r al, 1985, Colfie md 
h t s f f  1986, Collie and b c . i i l  1987, Driscn'il and Buckley 19853, specially after AGF stocking operations 
on the lower Saft and t'erde rivers 

Combining afi prey remains a d  prey delivery dara ctsllected in Arizena from 1'386-1990, we ideatifid 
72 differeat species utiiizd prey [Table B5.1-33j. Mm! of these were k u n d  in previous ,.trrizona 
studies (see below); however, we found 34 previously unrezcsrdd species from our data, Crayfish p m s  
found in nests may have been from the stomach conten& of prey fish. 

B5.1.10 Reevaluation of Prey Remains Anafysis 
To answer the question of whether or not our prey remains analysis correctly me&%ur& the d i a  :tor  ̂
Arizona bdd eagles, we cornpar4 biomass and percenr biomrtss results of the prey remain$ analysis with 
our fiwres from actual nest delivery observations made at four priority sites. We also compared dl prey 
d e i i ~ ~ e r i s  recorded at the nests during our observation periods with two prey remains collections made 
from each nest (one during and one after the nesting cycle). Biomass comparisons for the Pind, Blue 
Point, Ladders, Horseshoe, and E a t  Verde bald eagle territories appear in Tables 635.1-34, R5.I-35, 
35.1-36, B5.1-37, and B5. f -38. respectively. 

Overall, most prey m a  were represent4 in both the prey remains and nest observation malyss .  
Because &ere were time gaps in the prey delivery obsersiations (i.e., periods of the breding season when 
no obsewations were made), tfie r s u l t s  of the two mehods are not perfectly comparable. Thus, we 
found some species in the prey remains that we did not observe deiivered to the nest (e.g., eared grebe, 
jackrabbit, Sonora sucker at Pind; coot. quail. canontail at Horseshoe). Conversely, we observd 
deliveries of some prey &lit did not appear in the  prey remains Ce.g., fla&ead catfish, eared grebe, ruck 
squirrel at Blue Point), 

i%'e noted Rzlrh simliariiies ;inif discrepancies between percene biomass of imprinanr prej taxi~w~miz 
groups when comparing the two methods. Percent biomahs of al; fish was greate.est in the prey deiiveq 
ohsewations for all sites Fables B5.1-34 to B5.1-381, a Fdct w h i A  suggests t h t  fish Rzre under- 
represented in Ehz prej rerl~ains anAysis, Conversely, we fcmnd hni.imlt~ss of birds md m a m d s  tcs be 
generally rsverestimatd in the pre) remai~4;- 

Proponions of fish species varied wher;. cornparing the two nmeflloils, Crappie were underestimard iin 

the remains analysis at Piad when cornpard with nest ohservatic>ns; hi~ttiever, were overestimatd, 
Percent biomas COP. ~ h a ~ m e l  catfish in the remains malysis 645.4%; match& closely that n b s e r r d  at the 
Pinid nest (43.2%). Suckers, frequentlj ubsesvd i.$. deliveries, were poorly represent& in the remaia  
at Blue Poirat, The biomass pereenetlge,i elf yelBou bass at Blue Point demansaatd p;lbitq between the 



Table B5,l-33, Preq species obsef-t.4 tzken b j  bald mgles CUT collectd from n&ts at Arkona b r d i n g  
areas, duriaag the research <sf BiiiSpstzrns Ahnysis, Inac.. B 986- 1990. 

FISE BIRDS fmaatbn~cd) 

Cy~nnzdde Carp Wadmg Hlsds Ajalerncss, a-ot 
djoide~~ shmer* Mamc. Grm: hilie heren 

h  de den ti fie$ .Zralrn.Jae 
Ictalundae Channel catfish (ficror~s;bxttemsi 

Flari~ca~i catfish "*t'Iltta-faced dbrs* ABamv 
fpu%r;td ca~fishi 

Rapton Shssg-shmne-d hawk* Fort 
CcwksxrcBaa~nar L%rgeralhiuth bass McDc>%ell 

Sinallmouth bass 
M'cskrn s c m f a  c3wla .Uarno, PimI Bass sp 

YeUolz bass Osprey*, **+ 76 

Ive's Wash Turke~ vuiture*, *** O m e  
Staped bass* 
Biuegili* Barticti 
Green sunfstr* Bartlctt Pnsseruies Western mmifnwlnrk* 

L ~ p r n ~ a  sp. (sunfishi Northern cardmat* 
C u n n r ~ ~ ~  ravcnr 

Black crappie 
Cactus 

Crappie sp 

Percldae Yellow p r c h *  Blue Poinf I 
Walleye pike* Blue Point, 

Horse Mesa 
Catostornidae Desert sucker 

Sonora sucker 
Razohack sucker* Pinal, 

Rdmond 
Suckrr sp. 
Buffalo sp 

Clupeidac: Threadfin shad Cliff, 
Horseshoe 

BIRDS 
Vv'akrfowl Canada goosrs*, *** 

MaDard 
Amencan &g&>n* 
I;i-,&en shoveler* 
Woad duck* 
Ruddy d ~ c k *  
Anss s;, asurfacc- 

fcedmg ducks: 
Gren-ullage4 teal 
Crnnanuxi 1c.i 
Teal SF 

Westen1 grebe* 
Eared grebe* 
Pied-billed grebe* 
Grebe xp. 

3ther Birds Gila viiondplier 
Ladder-backed 

wuodperker* 
Vv'oodpcker sp. 
G r a t e r  roadrunner 
Amcri~an robin* 
Mourning dove 
Northern (rad-shaffd) 

fiicker+** 
Gambel's quail 
Common p o d  
Gull sp.* Sheep 

hgomorpiis Cottonkil rabbit 
Shegp Blscktsil jackrabbit 

Rodents Kmtorna sp. dwood mt) 

laddcrr; Squimls Rack squirrel 
Ground squirrel 
Unidefirifid aiciula;dec 

isqukel! 
Ctn;pnau& ssp.' 

Otkier %fammals 
k~gi361 
Striped skunk 
ldugnose skur~k 
Sku& sp. 
Musksax Mamo 



h24.;1%EL+w gcoa:s rkued) 
Collared pecbary 

(javeji~~*iB 
Ther  sp. * 

Elk* 
hlouawn i ~ ~ i i ' ,  ""+ 

hloyoecg 
Eerefoi-8 cow 
cow sp, 
Domestrc sheep* 

C~lsecuet, Rtptiles Sonorau mud iurtie 
Coolidge, Spili? s03sLeL hirtie 
Redrnvnii iVcster3 rlnaxundbach 
kone Pnrie ~attiesn:&e+, *" E ~ S B  Vrrdc, 
Redmond Rednond 
I~iddrxs i'urdentrffei: .;nziLa 

Cbuck~zaiia* Morse Meb= 
Uaudentlfird 1iz;t.d 

Redrurtnd Ur~rlentrfird reptile 

Flies** 
Crayfish 

Tot& -7 12 species 

* Indicates previously u h o u m  grey species (n = 343, and br&ing area where u : i h d  if isolated to one or two sites.  
** Cspturd and eater! by eagles while at nest. 
*** fncidenbl obsemations, not inciudd in prey analysis. 

rwo rnefiods, Suckers were afso underestirnateb in the remains analyzd from the Ladders nest, 
Conversely, carp represented a far greater percentage of the biomass in the remains (65.0%) c~ampar& 
to obsen~ations at the nest (33.8%). Chaxlnef catfish appeared in almost equal percentages & Ladders in 
the two data sets. Biomass percentages for crappie at Horseshoe were almost equal fur both methods; 
however, we observed a larger percentage of carp delivered to the nest in what appeared in &e 
remains. During nest delivery obsemations (dl sites cumbind), we noted &at over 60 percent of carp 
came to the nest without heads (i,e., the identiQiiing bones, Table B5.f-39)- At least 80 percent of aff 
suckers, catfish and perciforms were delivered to the nests with fne identiQing bones @ ~ d s )  intact. 
C h m e t  catfish were responsible for a higher percentage of biomass in &e remain3 andysis cornpa& 
to Horseshoe nest observations, 

Wc were also interest& to see if our visual estimates sf fish. length during prey delivery uhszrvatiipns 
agreed with those o k a l n d  h ~ m  our maiyses of prey remains f'Tabi;e 85.1-40). M'e found &at the mwn 
fish lengths and ranges of len&,+rhs approximat& each other in most instances, 

An exminatioa of  pooled data for numbers of individuals @rev remains versus nest observations) at the 
three territories with extensive ~"eservations during the breding season (Ladders, Bfue Point, and East 
Yerdei 2 s ~  reveals that fish numbers were underestimnatd in the prey remains analysis $Table B5.l-41). 
Mormver, an underestimatiolrn of suckers is strongly suggest& by Chi-Square andmysis f&' = 33.4, 
df = 1 ,  p .: 0.01 1, while cafists were over-represent& in the analysis of prey remains cornpard to 



Table BS. 1-34. Cnmparisan of whole b i amas  &ram) resulti- f r m  m ~ t h i ~ d s  ba&& COB prey remadm 
andpsis and prey delivery observations at the Plnd br4J eagle m s t .  Prey semciim were 
collected on 30 April m d  13 June 1989, K s s  6thaer;atilsans O;CUH~& betwan 15 April 
and 1 furae 1989= 

Species 
Remains 

KO. B~OIIISS % Biomass Ko, Binmass % Biomas 

Esfs S p i ~  
C x p  
So~~ora  Sucker 
Raorbrtck Sucker 
Channel Catfish 
Flatfiead Catfash 
Crappie sp. 
Lafgernnra& Bass 
Black B a s  sp. 
Unid. Fish 

Bird Specia 
Americm Coot 3 1,926 (5.7) 1 642 (2-1) 
E x &  Grebe f 297 (0.9) 0 0 (0 .O) 

Subtotal 4 2,223 (6-6) 1 642 (2 .1 )  

-- 

Total 



TabIe B5.1-32 Coanpxirisora of  whole biomass ~ g r m s )  r e s u l ~  f r ~ m  merl.suds ha\& can prey remains 
maiysis and prey deiiver? rti7sesvrttions at the Blair Point bald eagle aest. Prej remains 
were coileztd ton 5: and 23 % f q  1988, Nest ohscrbations occurr>cd between 37 M a c h  
~ I T B  17 May 1988, 

Remains Ohsenat ions 
No. Biomass Yi BBiisrnnss Xo Biomass %% Bis~mass 

Fish Spcies 
Carfs 
Sucker sp. 
hser t  Sucker 
Channel Cat5sh 
Flathmd Catfish 
Buffhad sp, 
Unid. Gatitfish 
Yellow Bass 
brgernisuth Bass 
Smallmouth Bass 
Black B a s  sp. 
Unid. Gentrarchidae 
Walleye 
Unib. Fish 

Bird Speies 
American Coot 1 542 (8.1) 6 - 1 7 852 (6.171 
&r& Grebe 0 0 (QaO2 f 297 (0.5, 
Unid. Watedowl 1 81 1 C1O.J) 0 0 w.01 

Other Spf"ci& 
f acbabbit sp. 1 2,114 (26.8) 2 4,228 (7.31 
Rock Squizel 0 0 flS,Oi 4 3.268 (5.7: 
Unid. Prc? 0 0 (41.05 I 389 80 73 



Tilde BZi,Z-36 C.~mparisow amt' whole biumass (graans) results from methoJs lamid an prey remain5 
analysis md prey delrvery ubscnations 8% the Ladders RAd eagle nest. Prey remains 
were a~llected on 28 Aprif and 23 ?'tine 2 9 8 N e s t  observations 0~"cutr6;61; hecwen 
I15 March and I June 1989 Biatdludes 16 supplemerntal suckers fed %a &e femdej. 

Species 

Fish S w i m  
Sucker sp. 1 645 64,3) 69 41,614 652,Q) 
Carp 7 9,&9 (65.0) 24 27,110 f33.9) 
Fla&ead CaeF,sll 2 1,131 (7,6) 3 2,394 (3,O) 
Channel Catfish 4 1,954 613.1) 19 9,175 (9.01 
Unid, Centrarchidae 1 409 (2 .7 )  df 0 (0 .0) 
Unid. Fish 0 0 (0.0) 1 5 12 (0.6) 

Bird Species 
Grebe ssp. 1 738 (5,O) 0 0 (0 .Q) 
Unid. Woodpecker 1 48 (0.3) 0 0 (0,oj 

Mammal S p i e s  
iziectroma sp. 1 28 1: (1  -9) 8 Q (0,O) 
Uaid, Mmma% 0 0 f0.Q) 2 58 1 (0.7) 
Deer 0 0 (o.Q> 2 am f0.9) 



S'ahlr R5 1-37. Co~~pariscrn of whole kietmatss tgrms) reslalts f r '~ :m itie-$iod~ bas& on prey remaias 
anal-tsis and prey delivery obse~ati i tns at the Horseshoe h d d  eagle nest. Prea rrtrnalz5 
were cr)llcct& on 10 May 1988 tmd 2? June 1988. Kest uhsewatiom occurred betuiwn 
27 April 1988 and 1 June 1988. 

Species 
Remains Qbrervations 

No. Biomaqs % Biorm-i&s,s;s So. B~(!IE%S % Blomltr~s 

Fish $ p i s  
Carp 
Fiattad Catfish 
Chmt.1 Catfi.;fi 
Unkaow Catfish 
Cmppie sp. 
hrgenrouth B a s  
Black Bass sp. 
ITnirf. Flsh 

Subtotal 37 16,539 (85.1) 46 16,801 fYS.9) 

Bird Species 
h e r i c a n  Coot f 642 (3.3) 
Garntxl's Quail 2 332 (1.7) 
Unid. Warerfswf I 81 1 (4-2) 

Subtotal 4 I785 9.2 Q 8 (6-0) 

Mammal Species 
Guttonhil sp. I 650 13-31 0 0 (0. Oj 
Unid. SciuriAfae 1 356 8 0 (0.0, 

U 0 ( o e o t  I 28 1 (2-6) 

Ott2es S@e?i 

Enid, Reptile 
Unid, Camon 



TgbIe 835.3-38. Cur~yarisozn of whole biorniris 8gannsj esrimares ilnJ p r q  nmumabers b&%& etn p r r j  
remains aninalysis an;d prey delivery obsen-at,tic>ns at tfle E&$t Verde bdd  eagle nest. Prey 
remralns wzse :c:i,lieai=r 23 April rand I";PLepreanbe:. 1987- Nest observations occurred 
bzt\net.n 7 hiarch imd 3 June 1989. 

Ren~ains 
Nv, Biomass % BBiornss 30, Bioma~s % Biomass 

Fish S p i a  
Sucker sp. 
Soncam Sucker 
Carp 
Cfiarxnel Catftsh 
Fiatfiead Catfish 
t jnhown CatEsh 
Snallmoutti Bass 
hrgemouth Bass 
Black Bass sp. 
Lqnmis sp. 
einid. Centrarcbdaz 
trnknow~n Fish 

Other Species 
So&-shelied Turtle 
t i h o w s  Turtle 
Gambel's Qllilii 
Unid. Bird 
U h o w  lagomopb 
Chipm& sp. 
R w k  Sqmnel 
Ground Squimel sp, 
,Ve~to~na spa 
Cow [Cdf] 

U&no%~ Camon 

Total 33 3 , 3 0 3  10f%,0 103 121,2& IWeW 



Table B5.1-39. @t>nditiora of fish brought LO the nest by adult bdd  eagles as dztermlned by direct: nest 
nissewdtinnb. W h d e  and aasterior g?*vtions ii)n&ined idenxiifSl in; b ~ ~ n e p :  bleadles~ fish 
mJ portzrier pcrrtion lacked these bones. 

Sucker 
Ladders 38 3 6 4  $ 74 R 15% d 2 %  541M42 
East f'erde 6 55 Q 5 45% 11 1W% 
Blur Posne 32 78% 7 17% 5% 41 180% 
Bnrtlet~ 1113 87% 1 24;r  15 11% 5% 136 iW% 

Carp 
Horseshoe 5 4 5 %  I 9% 2 18% 3 27% I t  99% 
Pmal 2 67% 1 33% 3 lOO% 
tadders 10 34% 7 21% 1 1 3 %  11 38% 29 99% 
East Verde 4 12 % 2 5 %  25 7 6 4  2 65% 34 1m% 
BfuePo~nt  1 5 0 %  j 1 50% 2 100% 
Bartiett 1 50% 3 504  ! 2 180% 

I 
I 



Table B5,1-40, Eb;rimated 1engt.k (cm, total i~ra,@-b of fish prey determined by Rest observatirsns at six 
bald eagle territories in Arizona. Lengefrms estimated from pre) remains mtasalysis (dl 
collections per size) irmciudcd for cc~mprtrisons. 

Nest Obserirationi; 
Meaw 
I-en@ B\Rmge) n 

Prey Remains 
Mean 
Leng& (Range) n T e r r i t o ~  Species 

Ba1a.e Sucker. 
Channel Catfish 
Largenaclurh B a ~ s  
Crappie 
kpnmls  sp, 

TSIue Point Sucker 
Channel Catfish 
Y dargemourh Bass 
Vello~r Bass 

Ladders Sucker 
carp 
Channel Ca&sh 
Ff ahead Catfish 

Eastst Verde Sucker 
Cari, 
Channel Catfish 
Ftarhad Catfish 
eargemnu& B a s  
Smaifrnoutfi Bass 

Horseshoe CarP 
Channel Catfish 
Crappie 
I&argernou& B a s  

Pinai Carp 
Cfianaael I:at%sfi 
Flathead Catflash 
Largemouth Bass 
Crappie 



Table B.5.14l. Ccmparason of pre) arrmbers xs determined by nest prey remains andysis and 
observation.i of prej deriveria to the nest at three sitex %here nest absr;n;atic>n? 
occur rd  during a t a g e  past of f i e  na t ing  period (LailJers. Blue Point, East Verds) mt% 
where prey remains collscrioa w a  also possible. 

Prey b2r0up '?So, in Remains Nu,  Obsemd Concjasion 

a s h  S p i s  
Sucker 7 10.3% 124 33.2% Under-represent& in p r q  remains; 

x2= 13.4289, taf== r ,  p e o.oa 

c;trp 13 19- 1 % 6 1 16.4% Kot significant: xZ=0. 1478, df- l 

Catfish 24 35.3% 56 I 5 -0X  Over-represent& in prey remains; 
x k  14.5939, df= 1, p<O.OX 

Perciformes 12 17.6% 88 23.5% Not significant: x2=0,8452, df= 1 

Unknown Fish 0 0.0% L 3 3.5% Not signiiicmt; xi= 1.3756, df= f 

Subrotd 56 82.42 342 91.7% Gnder-represent4 in prey remains; 
x2-4.6852, dE= 1, pcO.05 

0 t h ~  S p i m  
Bird 6 8.8% 8 2.1% Over-represent4 in prey remains; 

x2=6.3148, df= 1, p<0,05 

M a m A  6 8.8% 18 4.8 5% Nor significmt: X" 1.0930, bf= l 

Turtle 8 0.0% 5 1 3  % Nor sigaificant: x2===6. 1339, df = 1 

- - -  

Total 58 1IK),Ok 393 IOO,QQ% 



direct ohsenratbns t x  = 14.6, dP .= 4,  p < 0,01), From these mdyses, we conclude ahat, in those 
territories where etx~lp; pre) remains arc' a~ailable, c ~ f i s h  art; Iesx impurta:lt that indicatd. Ow, the other 
hand, carp and periihrrtl nlnanbers appear& if8 nearly eyud proportions usnnzg the two me&ods, Birds 
were gerarrdln; over-represent& iin tke prey rea~mains. Ma~mdh aiso api~easd xxlksre in the pooled ssample 
of prey remains than expect& from the ohservarions; h~tweces, $he diEcrences were not s~gnificmt by 
Cfi i-square. 

Possible expla~ations for &"nedisp~iry hetween merknods psdicxing prej numbers and biornaqs includer 
(1') diE5rence herween itbservarinn days alrad the period represent& by the remrdias; (2) sufiftzer-boneti 
species feavlng fewer remains (e.g., sucker); (3) the persistence of old prey remains @articuiruly luge  
fish b i t n ~ ,  and bird as-ad mammd pats): (4) behavior of aduBn brirnging in headless fish; 95) c ~ ~ l ~ e c t i o m  
of remains beto& n&t cfiffs were often not possible; (61 adbtit nest cfeaning bzhavicsr a% ttbservd at 
BartIeE {see below), Kdmond Driscoif 1985), Blue Point ( C 8 n e s t o ~  er a!. 8984, Collie at al. 1985), 
Ladders {Boetker m d  Palmiotto 19853, Orrne pawcett et af, 1990) and Horse Mesa CDriswll and Bucfr3ej 
1986) breding areas; (7 )  removaf raf prey items h> wood rats and olher scavengers (Dodds 1985, zutJ 
Swciuer and Moller 8988 observd ravens steding prey diom Arizoina eagle nests'): and, (8) vaiatisn 
assctciatd wi& s e a o n  and age of the young ismdl ><_tun% receive meat brat ~zut large bones, ctider young 
a t  a larger portion of the bones and skin). 

Driscolf and Buckley (1986) obsenred "house cfeanirag" on I1  occaions at the Horse M a a  b r d i n g  sea 
In 1985. The Horse Mesa male and femde were seen removing cztd prey Items from the nest md 
ernbaking on short flights, dropping the remains over the resemoirs or canyons. In an extreme example 
of nest cleaning behavior, we noted that the BmleTt mde  would bring several suckers to &e nest in the 
morning, but the following morning, he often remove &em from the nest and replace &em wifi 
fresh fish. Adults d s o  feed on filleted fish remains left by fishermen and deiit~er the fillet& carcasses 
to the nest: medmond Breding Area, Driseolf 1985). Such beha\ior can result in overestimation of 
biomass, since most of fhe meat W ~ S  dready absent from the fish carcass. 

Techniqua described in this report for the visud identification of prej  deliveries to the nest contributd 
an accurate accounting of daily food habits of priority bald eagle pairs. The technique failed in some 
c a e s  $0 diEerentiate m o n g  species ji.e., Sonora versus desert suckers); however, it acc~rately 
represent4 f m i l y ,  genera and even species in most crtses. The use of untraind ahervers,  or 
identifications made from long distances, would likely result: in a large number of unidentified prey and 
bias the prey selectinn data, Our obsemers were well trained in fish, bird, and m af identification, 
had full views of the nest bowl, and blinds and observation points were close enough to make accurate 
identifications. 

%a surnmasy, we fee1 that prep remaim m8lyses are tabefl881 in detzrraaining impnsant ma for stud!* c s f  
bald eagle prey ii,rnpo~ition, bur may not be reliable when evduatiang the relative abtandmce ttr percent 
biomas contribution of tmonomic groups to the tc)t& ddieBry in?:a&e. Our prey remaim aitnalysis 
consisrenrly u~der-represent& the ozctrrsence of fysh in the eagle's diets. Direct nest ohsewatiom 
revr?riid that fish art! more impomne to Arkrjna baId eagla  tixima prey remains an81yses indicard. 
Mormver, prey remains analysis tends to underestimate some fish taxa (e.g., suckers) md overstimate 
others te,g., catfish). These d a u  a g r e  yii& those of Mersnlann $19891 as regzifs the tendency to 
ot~erestimatz catfish in prey remains mdyses. We describe belowt an experiment th2t adds h&er weight 
to these ~o~nciusao~s,  



B5,P,ll Elmdint; Trial %<th Captive Bald b g t e  
To zest prey identific~siola techniques md further test accurac) of prey remaih~c malysis is1 l-trediiting size: 
and occurrence ~ t l '  fish in a bafd eagle's diet, we p8tir ipztd in a teeding experiment that ut i l izd a 
czptive eagle at the Phoenix Zoo. Fish of h o ~ n  species and ienggh were fed to the captive bdd  eagle, 
thehen all renrrri~s of prey Rere collect4 foliouing feeding CT. Gatz and Mi%. Jakle, unpub, data). We 
identifid Efac remains using the sane methods descrit7d in inhis report far p r q  malysis of Arizona nest 
ci)liections (see Sectii~tn E8). nts resulks of OUT malysis appear in Table B5,1-42 along with ehe number 
m d  size of ti& species actudiy f& to the captive eagle, 

Wc found e\ idence c ~ f  20 erf the 45 fish fed tu the eagle. We correctlq idenzit;& ak ledst one individud 
of ail species in the feeding triad except for smdtdimiiu& hash a d  kmut which were ideatifid tit b e  carrwr 
genus, Of five of the nine bluegitl represented 4n the remains, we idelztified two to genus (&pornis) only. 
We found three largemouth b a s  (represented by three right dentarizs b and two black b a s  sp, <represent& 
by a fourzIi right dsnrary and a pre-upercula of unique sizej. We offer nil expianation far the occurrence 
of extra b a s  in the collection. Perhaps smdi bones from pre-experiment fedings had persistd in the 
cage gravel substrate, 

tajhiie the remains rinalysis correctly identiEd the importmint t a a  in the diet of the captive cagie, some 
species were poorly represent&, Sofi-boned fish such as trout and biuegiif along with the smafler 
individuals (e.g., the 305-mm Gila robusm: all the smafIer trout; the? 2 i d - m ,  2 2 8 - m ,  and 254-nu13 
Ci2toscomrcs clark; and tfie 330-rn~ channel catfish) were under-represent& in the analysis, C q ,  which 
are large and hard-bond, were all identified front the remaim. Eighty percent of catfish zppex& in the 
remains collection; 60 percent of the somewhat softer-boned suckers were accounted for in the remaim. 
These data strengthen our arpment that p m i c u l a  fish taxa are underestimated in an analysis of prey 
remains. 

BS.1.12 Evaluation of Biomass in Terms of Caloric Contribution 
It is now appropriate to discuss the differen: caloric contributions sf major prey classes, especidl? in fight 
of the 8pparent increasd importmce of fish over other prey as demonstrated above, Sdmaster  and 
Gessman (1982) rneasurd the wet e n e r e  content of d d ,  post-spawn churn sdmon, black-tailed 
jackrabbit, and mallad duck (0.90, 1.22, and 1.96 Kcdig, respectively) and found an inverse retlitionshlp 
between the daily consumption of these food itern mind their caloric content b j  captive bdd eagles. We 
found that energy contents for fish were similar within a s m p l e  of eleven specia ( c q ,  bardhead, 
Sacramento squawf?sh, mi chub, Sacramento sucker, brown bullhead, c h m e l  catfish, black crappie, 
largemouth bass, and a l e  perch) from the Pit River in California (BioSystzms 1985); the mean caloric 
content was 0.91 Kcaljg (range = 0.86 fcx- carp and sucker, 1.00 for bullhead). We note that daring a 
smdy rtf wintering bald a g l ~ q  on the Skagit River, Wrtshingon, u e  measured ftnfq. 0.63 Kcdig in 
spawn&+~ut chum sdmnn czrion (Hunt et aI. 1981). 

A dier of fish, &erefore, wr~uld contain about one-quager less calories per gram thm a diet 0%' sn 
and less thm one-hdf the calorlzs of birds. Our binmas calculaticlr~ for fish somewhat cornpensat& for 
the fower energy content of fish since we subtract& i fe  weight of bones plus five percent (representing 
unavailable flesh atlachd to kones, and so fad) from each fish in tdae biomass analysis. No correcriom 
were edcula td  for bones or inaccessible Aesh t c x  ei&er birds or maxamjals. 

Because of she dominance of fish in the diet of nmting eaglks at priority (nest atbservation) s i t s  in 
A r h n a ,  we conclude that dapi te  their greater caloric cctnteat, nlizmmals contribute a relatively minor 
pBion of the energy reyuird during the chick cycle mind ztse probablg important during periods of 
high, mrbirf river flows or at territt3ries witfa apparent detj"Bclencies in f;sh populations te.g., "76," S h g p ) ,  



Table B5.112, Cp?mparison o f  numbers, told le12,as (ram), and nazm lesb,ds csf prey fish fed lo 
captive bald eagle at the Pfr~~enix Zoaj with nurntlers, essisnard iengkhs, and m a g  

lenghs of Esh species identifid frit.~n Trey remains csllec'i& in zoo cage fk3l%atwmg 
feeding by caphlve cagie. 

Roundtail Chub 

Carp 

Sonclra Sucker 

Desert Sucker 



Fed lo f aele Mdentifysd in Remains 
(%{em (%%m 

Lagemouth B a s  2 38 1 6381) 3 396 (3 14) 
no data 29 1 

256 

Snd lmt rub  Bass f 178 (278) 214 
(Micropteras sp .) 2 416 (3 1 5 )  

However, because turbid periods are l enmy in some years, the zvaiiahility of rn As may be essenlid 
w eagle prodarztiviry daring such times* Mammals and mammd carrion may Ass be imposmt i~ 
sustaining wazldering juvcniies and suk;idufts (see Sections A4 and C5).  Birds, pmicular"; w&erfi~wl, 
mav play an importrurt role during winter monihs, a rime at which their greater cdoric conteraf may aid 
femde bald eagles in m a s i n g  body fat for egg formation afid incubariow. Thus, in ehe lager  viev;, 
hed&y waterfij~ri and mammal popralations are probably sigrait;cant componenb of Asizona's rich 
laadscape that suppol-ts bald eagla. 
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Lilrle n;, knoan ahtlut an histori~al paplatian of eagles &at ma.; have sa~cur rd  ;in Asnznna. Clesrl:, . the 
Iaadsc:tpe has changed signiiicantiy (see Section D23, and it ma) be that eagle numbers have also 
changed. Fewer Iwge trees are available to serve as nesting sites, (set. sections A2.2 and G2.25, 
% ktteru ay:: are diminished both in x IPIUMG anan3 extent, and rhe reizivs: abundmce and distribut~ctn QT' fish 
species are altered. Several of thebe chmgec resulted from the gradual warming and drying of" the 
Bandrcape &ring the  ax 12 cr so mill~saia: the b d a x e  are related to the prescalcc of hx~~nahss ahitbin 
the past 400 years. 

In adriltieln tr, envirom~enrd w d  habitat chmges, there is Iitrle doubt &at the direct influence of humalr 
rn Arizona has affected ~ V Y V  key parameters &at regrillate the size of bald eagle pctpulations: fecundity and 
mortality. 13uring the p a t  30 >ears. agri:uiturd pesticides reducd baid eagle reproductive rates over 
large areas of North America itii'iemeyer 1984), and it is widely accept& that human disturba~ce during 
the nesting period frequently causes eggs or nests to fail (see sectiow A5.2, CS, m d  D3). Mctrwver, 
humans have introducd [ocher mortality agents unknown to h e  bdd eagles of pristine times: shooting. 
poisoning, eiectrocutiun, and wire strikes are but a few. Because Arizona's human popuiation has 
enormously incrftased and is expected to continue to do so, It seems Ictgicd ro assume &at the rates of 
bald eagle sumisrorship, and probably fecundity, wilhrespond to these chmges. 

On the other hand, it is fair to point out that human influences in Arizona have d s o  benefitrd bald eagles 
in some ways, and there is even the possibility that the net effects of humans on bdd  eagla  here has been 
positive. Because early nesting reports are so few, we cannot say for certain &at more bald eagles 
occurred in Arizona in mcient times. In this report, we demonstrate &at resen7oirs and remlated river 
sections support; nesting md itinerant bald eagles. The increasd diversity of gross aquatic hahitats 
resulting from the addition of dams, reservoirs, and repla t& reaches, and the introduction of exotic 
iishes, has increased tfie species available to eagles as prey. 

We cannot discount the possibility that bald eagle fecundity and survivorship was impact& by mankind 
even before the arrival of the Europeans. W'hile smaller in total population, native Americans were more 
everiiy distrihuxd along water courses in prehistoricd times, perhaps actudly increaing rhe potentid for 
humanieagle interaction. Although thc aboriginal people had no fire eaglets in tree nests would 
have been conspicuously available as food and for ceremonid use of body parts. Because of their size, 
efforts tn trap adult eagles for food, zb ,iractict;d by the BeZla Coola Indians in 81:: Pacific northwest 
(Smith 1928 cited in Stalmzter 1987). might dsi? haye been an efficient strategy in the hunterigatherer 
economy of the suu&western native Americms, 

In Part B. we diszussd mang aspects ood'the e i~ logy  of the breding pairs rtf bald ezglcs in Arizona, must 
speeifizdfq. those poinss relating ro foraging and prey, In h i s  section, we concentrate maid) OHB 

demograph~cs, by first examining the spezili,: factors influencing reproduction (Section C?i, mJ then 
comparing productivity in Arizona ro that of other bald eagle populations ~r i lugi tnut  No& America (see 
Section A2 for o v e w i ~ ~ j .  S?je detaifs surrounding specific momiities m u n g  each age class sf eagles 
are present4 in Section C3, and thc possible impackc humans have had on eagles and their habita iss 
discussd in Section C4. In Secsian C5, ~e comider the nunbredlng popularion af native Arizona bald 
eagles, md, in doing so, we depart Arizdna with rhe migsatislg juveniles md fo~io.ix; their s u m e r  traveh 
~n~>rt$bward a< fa ,iMmiti2ba and Br:risA Coltnmbia. rewming to Arizona habitab for fdl, ~ ~ n t e r ,  mia 



spring k i t  prcssamt specific  jar:^ oc t ~ e  mtlvements ilf the n o n - h ~ e ~ i r a g  regmenr wihan Asectnd, as 
re\-emlf~*i by tclr"rnztr> Jn Seai(3r.i U:, WP eslirnariz t&r minimum snsr,~8i,>rsk%ig s ~ f  Ark\lna nzsrlrngs 
5reding agc, r$mn~ugh bandnrlg ar,d teie1gnetr.u data, a d  presem the heglnraixps of a life-tabk for the 
Arkc~na bald sag'ie pnp-niation. hfuch ot the data present& ixa Part C is derailed, and we refer the reader 
ao sections A2 and A5 tor ;a general o\efview, on these sub.jects, md to Pm D fin- in8orrnation itra thz 
irisrory r rf syis;iii\: pa in  



In thi1 icctlttn, we cxarnlne  he m~~.tnj &;1,.tc_irs dffestang reproJu;tii?n ir: i%rizi~na B?,aid eagle., anJ carrrmpt-i. 
prrti!u:tnvir> elerr-ienrs ~1 ih <!her popu18t io~~ in N ~ r t h  America, We hzgl~? 'ct; ~nrroducing the 23 know 11 
4r~znma bald eagle bre&$ing areas in orde: o i  discovery b t  marlagrment agmzitb. as %ell a earlier 
rccoxds r t t  thc territetrq's existence.  WE^ &the2 describe the nesting chrorroiiigi of the popuiatlon and &%a 

bdaakior of adults dnd j m n g  imd nesrling development; during &< breeding asason. il Jircaassion dr  

neszing hdblta follmvs, along with a, descriprirtn of egg characteristics, and d report of iioubBc?-ciut;hIr1g 
by Arirctna pairs We then analyze grirdustii-ity, sumnzaxii.ing thc ycars of ctiar stitd) (1987 -1990) iYrl 
r ~ t i e . i ~  thi: ~.tfg~rt.)ii~ct~\ t: tlista-5; of the t4rirnna popuidsion and iitmpari; the protitictivily of breeding areas 
JYe aiso discuss the seasons for failure or S U C Z ~ S S  at irrdividual nest ~ i t e s ,  and pupuldtii?~~ rrzr~ds in 
reprodtiction. 

Plate CI .  Xestling bafd eagle (3,5 weeks old) at the Redrnond breedkg area, -Apr~l 1987 (photo hy D. Dnscoll] 

The nurnbcr L>P krzi~wra bald eagle breding &re:% iin ..lrlzcrna ha,* inirezed from two m H970 $0 28 sn 
6990. Man) new3y discover4 'nrclding areas were the resuit of increased nesr hear& effuns. rather than 
neH pairs n.tm ing into previously unosctapi&3 but suitable breeding Ioc5;tii~il~. Some  lev;" terri:iiries 
~ o n t a i n d  ~multipl& nests that were very wearherd and dilapidatd, and ctjnaainzd old eggshelf fragments* 
Indicatrng they had heen used in the past, In addition,. intew-iireu., ~ i l f i  local landowners afbd persam 
linots6dgeahIe about bald ezlgles in 4ruona indicate tlaat ~i'irnt" ""raen" nest3 hdd beepa occiipied anJ 
producing young tor q enrt., Their inter, ksi, 3s $+ell as knc~ivn n 2 . i ~ ~  tomd In uni?ccbaplrd terrirctries, 



< 8 indicate th3h bald eagies mar. fa=!.; n e s r z~  in higher regicrns, espr:iafi~ <in rhe up227 V ~ r c f e  Rivzr zvh.lere 
cur-rerrtly ilxistirs;? aaesr.;; in hisiorlcsl sites reiriain udgoccs;rpisd. ' I l lL> -i,.~gca;j<~r>s <?f &=je nest sites are pjcjll&! 
in %hi. Asizcna Bald Eagia Nest Sfzp Atis. thee Par1 F,:, deraiic.:I disiui;sions ;sa& %retiding 8ri.a 
arc pri,\:'ideJ in  ?;t.cri$.rr~i 8714 :rind D5. 

" .  
732 lwpi briii.~;;zg arezs kni?:vn fU mana=.ennznr agen:i?s prior to i97ii @a:-tletr a;:d %il;rr %2cDoivell) are 
repcr-;sd have i~2311 ix ;~p ied  13~0172 up~iar  c i i  the arrival of white rnzr;'' (2riij:- cis 19iIij; Chisf Haiaii~athi.. 
Hoijd, pers, comxa:,'~ ;i> ~i i r re r i~ ly  e x i ~ t i z g  nests built in &e 1940s and 1958s (see Table C'2.0-1). Six 
""alc.8~'" tesriei:rics ?IL.C~S i r ) ~ ~ r l c i  friilxl 1970-1974: ?+YO of ehese di:l : i ~ i ?  have prei,ioiis records of existence 
srkibecue, 'fiedmc~n:f'j, hut ~ w o  had heeri active since ;he 1928s m d  i93i)s (Mule Moof, Birie Poin:), one 
may have iteerl occupicd pr.iisr to 89 I8 {Fast B?~.i.Jej~ and onle {Ladders i had h e n  active since 1936'2, 1%~;; 
breeding areas %%ere .ti>und kana. 19-5-1979, of ~.hi,:ii one conttiind nests exis:ing prior to 1973 (one 
rernnarat of a nest on a pirinacle top likely present f i ~  maily years p ~ i ~ r )  {Cedar f3asin), and the remaining 
three {Horseshoe. Pir,al, and Pleasantj had nc reznsds prior to discovery. See sections C2.5, D3, and 
134 for ilerails. 

t2t:ring 1980 -1984, six "'neu" rsest s iks  \sere lo:ared Tvtiv a~i  thes? eearitiiries had no p r e v i o ~ s  reci~rds 
a~f occupancj (Sheep a n ~ i  Ciift] arid msq irate beer, n e ~ l q  fdundzd bxeding areas. The Sheep eagles built 
&r mi! known nssr ;jn top of an r~ld hr:leo nesr, aiw both Cliff ~ d x l t s  carried ITSFtYS hands, U e  
captured one oi these eagles and fourid it had been band& in 1979 at the Kedmond breaiirtg area, and 
worild ha t e  been five y e a  oId %hen the bredtiing area was discive:ed in 1983 (see Section CGi. Nests 
were repor",& in the White %loiintains, possibly in vicinity of one of these breeding areas $&one Pinei 
prior to 1337, bur no historical records on tf-rz currenti! known nests e x i t .  The  three remaining 
territories existed prior to their discovery, one (Horse Mesa) has fledged young since the i9SOs, anofher 
('T70") was active at least since the earl:, 1970s, and Ash was o:cupied ari least since 1982, 

Ten breeding areas 14jere found from 1985-1989. Three of thess sites had no previous recitrds of 
occupancy (Chino, A!amo. Ive's Wash), and Aiamo was a new site t'orn~ecl by the Chino eagles in 
December 1986 {see sections D4.1 ar,d D4.7). The renlaining seven territories existeil prior to discovery. 
Ctsoiidgc has occupancy records from 1976, and old eggshell fragments were coilscted from the recently 
found cliff Rest. Canyon conmills six nests, two of whizh appear very oid and weathered, and one is 
merely a remnant ofst icks on a pinnaclz, likely present for many years. Thz Orme breeding area is 
located near the Salt and Verde River confluence, Ai&orrgh the sire is near Phoenix, it has: according 
to locd sources (FYaeer Treatmen1 Plant operators), $ledgexi young since at least the early 1970s: these 
eagies dud& discovery riilril 3986. Thr Pinto eagles wzre reporteci fezdirig young in 2956. eagles 
nested in &e area prior to i91 I .  Table Mounfain bas heen reporred occupied at Least since 1985? aild 
aiiiilts and nests were found at Devil's Post in the early 1970s. The Perkinsville breeding area w&s aat 
Beast occupied ia-x lk~e l96iis, with cest pres2nt in 1973. 

In adi i i t i~n YO ~ h c  18 brezding areas above? Pour hisliraric.al. nest skzs on the Salt and Vercie rivers havt: 
evii";cnce past br.&jng. &a& Creek w,-- .  cih o ~ ~ u p l e d  in the 1350~; Clay ;t'di3iiii0~gf1 CAGF.1 
pil:~tograptled d3c ads-is at lh:: 122s~ b;d~dir:g at Heli Pc~int: 3-vas rcportzd to agerlcy p~rsonaxl  in the earl;; 
1970~~ arlcl tkc s o u r x  s i ~ s  toid *?zld eagies don't nesr 011 ~Bjffs.'~ Tfl~e~:: nests 81-2 still pr-esirnt, and 
shois:ed sjgrir hif o;cmpar:cy in 1986. Xests arc also present at Cclc! iVarer and To\vcr, and 8iiui:s are 
ani~uailg; sigkited i ~ n  the 7vriclni-ty, Although ::i: breeding records exist h r  Cold Water. @ ~ e  "Tctwer sit2 
pr~drrced young Ir: J'4G5, 1966. ;and 1968 iFli-.yd T3n:npson: f,!SFbVS, interviewed in Forbis 1985). 
There are also l'i3~r 1i::arians on the Salt River ~(Theodore Rooszveft Darn, Canystl~ Resewilir., %pper 

, 

C173~y Cse&. Glcasen Fiat) where aii~ilts are s igh td  yar - rcund,  ye[ mc! nests h3ve 1 5 ~ 2 ~  fc~:~hnd. See 
sec.tioras 135 and ic\r n-i~:e jntkjrmaeinn 5 r ~  hi";~;'a:31 and ps5iS:e  neat  sit^:^, 



Year Skitats ae 
D~siovered Brrdrng Arm Dlsio~er) Cammiah 

1970-19-14 
19-71 Biae 1301at Exlst~ng 
1972 l ~ d d e r s  E ~ s t u l g  
1973 e lbecu r  L'~k-~owx 
1973 &st t'erbe I:aknaw~! 
1974 Redmond Unkno~:? 
1374 Mule f-fnof Ex~stirrg 

Nests buEit in ns prior to 1930s; ;:est ir: sagnam cactus iri 697. 
Xcsti: )au& prior to 1950s; breeding in wrly 13Ws; nesr k ssag!raro cactrls 
in 1937. 

l ies! h i d i  ir, 1930; fledged ycung in 4,932 an3 1933. 
Xesb active sirice 1962 
K O  reco~ds prior la 2973, 
Pcissioie nest built pnor to 1918: no rcx:>rds prior to 1973 
Kcl records prior to 1974. 
Nesting ir, 1920s and 1930s; at l a s t  one egg laid in 1935. 

f 975-1979 
; 975 Horseshoe Crhowr,  No records  nor to I975 
1978 Ccdar Basin Exlsthg Two ntsa found m 1973. 
1978 h a 1  tjnknow No mords  prior to 1978, old eggshell fragments collected 
1979 Piasant l i h o w n  KO records prior to 1979. 

1980-1984 
1481 76 Existing B r d i n g  at least since 1970s. 
1982 S h q  Unknown ND records prior to 1982. 
1982 Horse Mesa Existing Fledged young since 1950s. 
1984 Ash Existkg Occupied at least since 1982. 
1984 Cliff Cnkrlowr: No records prior to 1984. 
1984 Lone fine Unirnown Xests in area prior to 1937. 

Q m r  
fvc.3 Wasj; 

Pintil 
Tabir M~stiriiak 
DevL'a Post 
Perkinsviiie 

EXistix1g 
Unknown 
Existing 
Existing 
Exislirsg 
Existing 

No mords  prior to 1985. 
Occupied at least since 1975; old eggshell fragments collmtd. 
No records prior %t? 1956; current nests built sincc 1986. 
Six nests in D r d i n g  area; rhrec nests old and bleached nut; one V ~ W  old; 
remnant nest. 
Fidged youllg at least since 1978s. 
KO records prior to 198:. 
Breeding in 1986: braxikg in area prior Lo 1911. 
Occu~ied ax leas: since 1985. 
Occupied &at least since rhe mrliy 1970s. 
0scupied 81 least siricc I %%s; nests iourad 1973. 

* $$is$erie nest sixes wi& bweding 8;alvity along Salt and Verde Rivers: R;xk Creek-Cfczupied % i  195%~; fI@Ii Point--<kcupied in 1 9 7 0 ~ ~  nests 
stili prcxnt: Caid Water-Aduib in s z s ;  ncsi pre-sect; Tower-Aduits in area, nests presrnt, p d u c z d  yat:ng in 1965. 1966, asid 1968, 

. b a s  wi& adults present year *i~u*l,d, along Sail an3 \'rrde Rivers., but no nests i ~ c a t e d  to date: ThecAnrs, Rc.o.gvelt Dan-Upp-T Apache 
Lake; Canyon b k e ;  C h e r ~  Creek-Fast nf A x e s  Peak: Gieamiin FIR'.--Salt Rir,er. 



?%us, c ~ i  tizc 228 ~ I ~ O W W  bald eaglea b r e d k g  areas irn Arnzonrt, 26 {5'Jc$) appear to h c ~ ~ e  existed &xis" rtip 

HqB\covery, The status of tht remaiaadng 12 terrilories wherz found 6s unhcwm: &rec ma? h3ve ex~sted 
previously iXasl Vcrdt, Pjnal, Lone i'i112~ while ago informati~n is availabic? for the remaini~g ~ l n z  before 
discovery. Of dl228 breeding areas, only three il i k) (Sheep, Cliff, md  Afzmohshowed evidence as i  
k ing  newly establishcd~ In addition, ys;tr-round k~hsemations of adults ir, area3 where we have not found 
mes~q suggests &at more breding xt=a,f exist &m are currently linuwn. Tnerefose, it i s  dif%cul.i eo 
estimate how much the recent risc in the n~amber of known breding a r e a  is dale to populi;ation C X ~ ~ S ~ O H " I ,  

mgf ~ C P W  maw? sites harye h e n  occupied in the past wi&ou~ our kcraswldge. 

"Ths Arizona bald eagle breding season. kom egg laying to tidging, extends from December to July, 
This does not mem the remainder of the yearar, August to liiovember, is unimportant, because the 
ijt~alities that render the area a ""serviceable hreding iocation" (see Section A%. 1) may need ss be praei?t 
&roughout the year. This is an importme consideration when management actions maj influence &s 
eagles' fat stores or their perception of the chancm of a success-f211 brerjding asempt. Maintaining the 
habitat components of breeding areas may be especially imponant in Arkona where adults remain on the 
territories year round. 

Arizona bald eagles have built nests from July-September morseshoe 1987) to Febmasy, and occasictndly 
as late as -%ach, foIiowing failure of the initid nesting attempt (Fort McDowef'l 1988, Bmlett  1990). 
Gournhip behavior h a  been record4 from September to Mxch,  but increases in duration and frequency 
from Kovemher to Febniary. A d u l b  have been obsewed copulating in all months of the year, The 
standad date for closures at bdd mgle breding areas in Arizona is 1 December to 38 June, bur it should 
be noted thar counship in Kovernher ma> also be intluencd b> disturbmce near the nest. 

In summary. the Arizona bald eagle breding seBon extends fiorn December to July. T h e  egg-laying 
period rmges from December to March, with hatching from Januzy to Aprif md fidging from Aprif 
to Juiv F i p r e  62.1-1). Radio-taggd juveniles deparred on migration in June and July. 

C2.1 ,I Prelr-lcubation Period 
Aztivitia of adult bdd eagles prior to in~ubation include ctlurtship, coputatstions, and nest building. Si-cne 
pairs aiso become more aggressi~e in defending their territory during this period. Courtship behavior 
in Arizt~na haid eagis~ involves variizus forms of pair-bonding, including \ocalkations, chaing Righls, 
s t~i lps  fmiz high eirvacirtms, and irne enchanting aerial crtrtv*v*heei, An individud a g l e 9 s  voedizatiom cat  
var? in pitih, form, x d  preserrtataon. Tnese vctcaikaticim, which unditubtdly have numerous mzanirlgs 
and fun:tii>ms, ;an &SO ~ a r ]  Tnet~een difiermt eagles, Chasing GighS range %om tail-chaes with erratic 
maneuvering, ti: inverted Aighr and talon grappfing. During this flight, the eagles may exchangr: 
pijsitions. creating ;; basel-roll effect, ID mo&er courtship display, one bird will ring up to high 
elevations, told ia wings, and ptulnmet drwn to its msrt;'. The eagle will swkg  up prior i;s contact. and 
usmd1j repea ehe process, We h3i.h: observed the stooping display mainiy i n  males. hue the fern& ma3 
3150 perhrm this flight. Ira Efae aerial cafiulheel, the pair will tock %dons md &ee-fdfl dowra to near 
ground Bevcl before s e p ~ a t i n g ,  Although sitme disgBays are limited to the c ~ u a ~ h i p  period, we h a 9 e  
'.d 

o b s e ~ e d  chasing f l ighs md ~ ~ s i ' a l k d z i ~ n ~  ~ h ~ o ~ g f a o u t  the seactn These courtship displrtys appeap to be 
sta~~d;ird fax a31 pr.rpulztic~ns ot bald %agle,a, AS well as most sea zagles (FIakiae~r~as sp. B and are a 
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preiursor xi1 iexual dztivrtr iStalmas"kr 1987 8 .  

We hays ~ ~ h e r v d  <;O~III;IPI~IR IFB Arkf :~ la '~  hdd eagles tgrrhsuyi-ii~rir &e year: however, the bsqurrac*, 
increases from bc~venabes to Febmark This Ficha-vi~r ma3 s u u r  yeas-rclaanaf in Aslzonn due: X L ~  rhe e a g h  
o:cenpki&iwn ~61'thp: brading area dl1 ?car, in contrast to p o p ~ l a t i ~ ~ n ~  where the sd.trlts migrate In winter Lor 
sumrncr :$nu; ~wtmral vca:diza"ions are $?frf.es, gr5en between the closel:, perched pair just prior to 
cilpulatltlkag,, Copuiatition is usually iraitiafei by &e femclle leming forward md tzrleting %ow vo~dka t ions .  
The maie ther, hops on her back, she rnlivrs her tail to the side, md cloazd conract ensues, wi& the m d e  
using hit n ings to maintliin bdancl: duran;: the process. The pzir t+ ill occasinndi? resurmge nzmt materid 
or 5impiy perch close ro each iart~cr hefix2 isr after cnpulatiatn, bkat we have As$, {sbserved x11c male take 
flight fr;m the female" back 

h1iis-f nest ccinstmztion bF Arizona bald eagles dlccurs from n'ovzmher to J a n ~ a r ? ,  dt%ak?ugh %e  have 
obsemed n s t  building as early as Jui>-September (Hursahcte 1987)- and nest rehrbishment in late 
%l;vck when pairs i a ~ d  second ciutcl~es (Fort McDoweit 1988, Esartlett 4995). 'fhe Hor~eshoe pair built 
a new nest between July md September In I987 following a severs: infatarion of Mexican chicken bugs 
i2 the o n l ~  nest in the territory during the 1987 brediting .rmson (see Ssction C3.4 for details ora nest 
par.asites). 3est  material (sticks md gprecn grass, vegetatti~n, etc.) are add& to the nest iuntinuallj 
efrrougfirrut the smon, 

C2 .I -2. Incubation Period 
Eggs are laid at Arizona bald eagle nests from December $0 MMar with vvariation between ' n r d i n g  area 
spanning 85 days. The earliest known eggs were Iaid on 23 December (Foe McDowei-l 19871% while fne 
latest recorded incubation was noted by Hildebrandt (1981) on 17 March (aedmond 1978). The incidence 
of double-clutching in Arizona bald eagles has only recently been document& (Section C2.4) and may 
account for some presumd late nesting. Hatching dates disn rang& over 85 days, from 26 Jmwary (Ton 
McDowell 1987) to an incident reposed by Hildebrmdt (1981) of 20 April CRdmond 5978). 

?'he incubation period reported ikst tstfier bdd eagle popufdions is 34-36 days, averaging 35 day. 
(Herrick 1932, Herrick 1934, Kewton 1979. Stdmasrer 1987). The similarity in ranges for laying llnd 
hatching in Arizona (85 days) Iikefy reflects the consistency of the 354ap incubation period: however, 
known (obsewed) egg-laying dater are fev,, and mmy incubation dares are estimated from hatch dates 
or the aging of nestlings. In the six cases of known {first day of incubation observed) egg-laying and 
hatching dates in Arizona if)risct>il 1985, Camza and Mokkin 1985. BezEy m d  Mczusser f 988, Pierson 
and f;;livin 1990. and Section C"P,S), the mem incubation perictd was 35-5 days, rangirig from 34 ro 37 
days. Thus, the Arizona population appaaently adher% to the 354ay mean incubaxion period r e p o n d  
bbr iir41er bald eagir: pctyutarions, 

Obsening at the RcdmonS nest sire in 1985, Dris~oBI: (19851 a:md;rly wit~4essd the eggs being laid and 
3150 t~hserved hatchirag (see Sezaiow D4.25 3). Assuming &at the Erst egg faid hatched first, incelbabio1-8 
time fbr the first egg t n t d d  37 days, 1 fious, and 47 minutes. fncubarion time for the second egg, kktm 
berueex 1800 $iou%,s nn 1Xebtxar)  arnd 07&3 h : ~ u r ~  on 13 %"r :b r~a> ,  to between I8W hours bin 19 hfarch 
and 0700 hours on 20 ?iiarih, totaled 35 day\ IDt-iscnll 1985'8. 

In clutches of more t h a ~ ~  one egg, ttrt: period h e t ~ e e n  egg-laying ranges from 2 -4 days bHert-i:k 1Q34, 
Newton 1g79, StaBnn~ter 1987); howeve:, variiit~,lii)rm probably occur arnrscg birds ~ B B  &e same popuiatlon 
and berween succcssi~e eggs in the clutch (n'ewtoaa 19791, In the am closely-obsend clutch in Arksna, 
31s pcri48il hetween laying o f  the 5 ~ s ~ .  and ~z;cad eggs %K.&% 3-5 days (Driscolg 1985). "The time weeded 



for an eaglcx ri. pip out of an egg rarjges From 4 5 hours to twii dats (Herrick 1932, Herrick 1934, 
Hensri and T r c l ~ 2 ~  1964, KerwTon 1939. Sdalrtaaster 188'71 In the one insfmtnze i ~ t  hatching i ~ h s e r v d  rn 
Aruit~rir bdd  eagles, t h t ~  period from pipping to hatching %its four hours and 55 minutes Rk-isxail 1985i. 
However. &is does smor n~ciude rht: time if %t~r;lh: for the eaglet to crmte the f7"arsE his're in the egg, In 
addition, the adult male assisted the hatcfi:ng eaglet bv removing a portion ot &r shell, so a m &  pipping 
$3 hatching time v;c~nid havz likely been Ic17ger. The Rdmitnd adult male's assistance to the hatchrng 
eaglet contradicts Staimaster (2987) uho stated, "But the atful& are ~anly spectators in the hatching 
psocers; if an eaglet has troenble breaking free of its shell, st-Is parents will not a s l s t  ias any maru~er," It 
is interesting to note that even though iiie Reifmond eggs were laid 3.5 days apart, the] hatched uithin 
1.5 days of each other bf)riscoi;i 14858. 

C2,l,2.1 Adult &travior. Bn:ubati~,n begins i m d i a t e i y  aker the first egg i s  laid The d u l s  femde 
usualb spends more time incubating than the male; however, &is is not always the cae .  At some sites 
the male and female share incubation duties aimost equafty B d m o n d  1985), and in Ims cornmen 
instances, the male spends nlore time incubating ftlan the female F i n d  1987). In rnctst cases, nest 
agendance by the female continu6 to rise through incubation, and pesllrs at or just after hatching. Kest 
attendance by the male usually remains fairiv constant &rough incubation, then rapidly declines as he 
spends mare time hunting and provides the bulk of the prey after hatching. The femAe often vocalizes 
sporadically when she wants to be relieved of incubation dut ia ,  d&ough the male d s o  returras ti, the nest 
wiri-Iout enticement. The incubating adult often puffs nest Iining up stgainqt its hbody, presumably to creae 
a warmer environment far the eggs CDriscoll 1985, Driscoll ilnd BucMey 1986, Driscolli unpubfishd fteid 
notes). Data on &is aspect of bald eagie nesting behavior x e  available in many of the ABEkWP repom. 
In other populations, the ferndie tends to spend more time incubating thm i ne  m d e  (Stdnaster 1987). 
Rarefy are the eggs left unattended, unless the adult is flushed off the nest by some sort of dismrbance. 
If the attending adult does leave ;the nest, it wiii often cover the eggs wittr soft nest Iining hefare 
departing. The number of nest exchanges (relieving mate of incubation d u t i s j  varies betu~een pairs. 
rmging &om 1-6 per day, dthough 3-4 per day itre c o r n o n .  The adult that is not incubating overnight 
jusudly, but nor always, the male) wiii roost near tfie nest (Driscuil 1985, DriscolI m d  Bucuey 1986, 
Driscoll unpublished fie13 notes). 

62.1-3 Nestling Period 
As mention& greviousfy, hatching dates for Arizona bald eagI~s  spm 85 days, Erom 26 January (Fort 
McDoweli 1987) to a case report4 by Hiidebrandt (1981) of 20 April (Rdmond 1978). fn other 
populations, the mgleLq remain in rht nest far 10-12 week  before fledging [Nev;,fbon 1979, Stadmazer 
1987). fs Arizona bald eagles, the fldging rrge (age at which chick first exit tbe nest) varies, and is 
apparenrly influencd by periods of high temperatflrs fhmz strss-see Section C3.S) and nest paraites 
(see Szc t io~~  63.43. Arizona nestlings have f l&gd  over a range of 69 days, from 29 April (Horse Mesa 
f 988) to 6 July @-one Piat: 1988'). Young have s u i ~ ~ s f i l i l ~  %t&gd from W day3 (8.6 weeks) of age 
(Fort XfcDoucll 1978) milbebrandt 1981) tct 95 days f 13.6 weeks) 05 age Fort McDowell 19871. 

Due to the ABEhWP and thz previous xmdie> ct2rtductd OR Ark~orna haid eagles, &ere is a large sample 
of b o w n  fledging dares mid, ages. Hilrlehrmdt 11981) fc>und eaglets fl&g& at a mean age of 79 days 
i l l  . 3  %>eeks). while Haywni-rd and Ohana~ (3983'1 noted a mean age of 75 dajs  t 10.9 weeks), md Grrnbb 
(198638 r i j ~ o r t d  a mean fledging age of 82 days il I .'$ weeks). frown hatch tt?: fedge d a t a  for 36 
eaglets &om 1987--1990 averaged 82 4 Jays (1 1.8 weeks), r,mging %om 68 days 19.kweeks) to 95 days 
613.6 weeks) (Table C.2-8-1). juveniles which leave the nc%t at an early age (10 weeks or ynungeri tend 
to spend more timi: on BSle ground and are rhus susceptible to iajury md prajation iStdm&\ter 19873, 



Ta4-fdi" C2 1-1 b c ~ w n  $aat:lningl and '$"idgjng daze\ of  nestling bald eag8es nn Ptrkuna from 13X7- 1990 

Breding Area Hatch Bate Fledge Date 

1987 
kast B'erdt 
k h n r t  >ita=Dour_.%5 
gorse Mesa 
Horseshoe 
Pi nd 

1988 
A l m o  
BaftieE 
Blue Point 
Cf iff 
Horseshoe 
Iveb Wash 
Ladders 
Orme 
76 

1989 
ALarno 
~ a r t l  e : ~  
Fort McDowefl 
Ive's Wash 
Ladders 
Pinat. 

PF-90 
,;"+Imo 
Or me 
Bind 
R edrnmd 
76 

3 Ftlhrua9.y 
27,29 Fahmafy 
2 Mxch 
9 March 
1 March 
6 hfucft 

20,2 1 Februxy 
21 Fehmxrry 
17 March 

17 Febmary 
22.24 Febmary 
24 February 
17 February 
6-8 %.larch 
23 March 

17 February 
20 M a r 5  
l2,13 March 
28 Mardl 
2d 5Iarih 

38 %fay 
1 Ma? 

9, i s M a y  
i6,28,23 %fay 
25,29 May 

3 May 
13,fS May 
l4,16 May 
27 Ma? 
2 June 
14 May 
14,16 May 
7 May 
10 June 

5 May 
10,lf May 
20-22 May 
9 May 

25 %gay, 9 June 
30 May 

'16 May 
I) Ivne 

2,3 Jurae 
6 June 
18 June 

- -- 

* 3ldci;t k n t a ~ n  fld;~'111p ;3gc for rharsna kaBd eagles 



C2,1.3,1 Adult Behavior, Hdatuhing ale'  the eggs (if nod: visible> i~ us~ifilppparene bpi prerp deliveries 
to the n a t  bhq the male, The. female spends most of her time brooding and Seding the eiiglct,$ during hi: 
first. month the yuung are in rhe nest %hilt? &fit' male d a a  most of ;the foraging. The adults will often pull 
nest lining ur  against their bodies while brooding for tfie Erst few weeks, prgsumabiy to create a w m e r  
envir~3merar for the e a g l c ~ .  Atier the eaglets r;.m tfterarmtsremiate (at about three wezks of age]. the 
female gradually spends: more time fclragirag for them. After the eagle& are about a mon& enold, the adui~q 
f aye  the nest un;t';tended for i n c r e a i ~ g  amounts of time. One adult remains nn the nest at sight until 
kfie young rare ribout eight weeks old; during this period the other adult usudiliy rtlusls nexby, The adults 
wntinrre to roost near the nest until flcclging, md often afterwards {Driscalf 1985, Driscntl md Rucktey 
1986, Driscoli unpmblishd Fieid notes). 

Rihera the eagiets are very smdl, &"ne adults brood them in a near-incubation posture during cold perinds 
of the morning or evening or on rainy days, On sunny days the adults brood in a higher positictn, and 
&it: young n a y  cfumsity move about the nest, Once tfie eagle& can tfiermremlare, they da not require 
as much brooding, except during the night tusd in b d  wm&er. As the a g t e s  grcrw, brooding by the 
adufs shifts m shading the eagle&, During mid-day, the adults sp rad  &eir wings to provide shade, md 
the nestlings often huddle under the any shade pruvidd &em. The young md aduf& usudlp pmt  during 
mid-bay, and the adults often fly down to the river to drink or ba&e after rchey have been shading the 
eaglets on trot days (Driscoll 1985, Drisc011 md Bucklq 1985, Dsiscolf unpublishwi field ~ o t s ) .  

The yrtung c m o t  eat much at first, but the mount  consumed increaqes rapidly. Fed ing  times are 
neverrheIess long even at first because the adults feed v e q  smdl pieces. nerefore ,  the biomas 
consumed by the eaglets can innot he judged by the l e n m  of feeding times. Both adults usuaily pruticipate 
in feeding &e eaglets. but the female raka on the bulk of &is chore irnd may bwome slightly aggressive 
toward Ihe male when food is involved. It is not u n c o m o n  for the rnde to deliver prey t &e nesr. md 
the femde to take the food, &en " r i c r w  in his f a x "  until he leaves the nest, possibly wi& the fancticjn 
of causing him to depart t o  n o h e r  hunting foray. The fernde may &so vocdize sporadically &rough 
the morning, until prey is deliver4 to &e nest by the male. In addition, the f a d e  often vocdizes when 
she wan@ to be relievd of nest dut ia .  Tne agte ts  begin feeding &em$dves at %bout four weeks of age, 
dthough the adults continue to feed them most of the time for a b u t  two more weeks, The 8dults stilt 
feed the nestjings, at feat part of the time, until Edging,  The mde  tends to provide most of the prey 
&rough the saon, d&ough the femde increases her foraging as &e young grow fitrger and r q u i r e  more 
food jr=lriscoil, 1985, Driscoll md BucUey 1986, Drisa>ff unpublished field notes). 

Foraging timm appear tu be binrodd at most bseding arm, witfi the majority of prey deliver& to B e  
ntst in the morning aad late adiernmjn to early evening; however, prey may be brought to the nest 
throughout the day md the adults feed the young 3~ aany time &ctm prey remains i1.1 &fie ns=st, 

If $00 mmy old prey items accumuiats in &c: nest, &e adufs will take &em from the nest and discsd 
them over the river ttr desert (D~iscotl 1985, Driscofl md Bucrk'ley I%@, In aa extreme example of this 
behavior, we noted that the Bmlett male would bring severd suckers to .the ~ m f :  each morning, but OR 
the following morning, he would often &row what remain& of them out of the n a e ,  

The adults often eat the heads off fish before transporting them ten the ~r=;_ft. Hf 8 fxge  Esh is capnrtrrxf, 
the adults may tear it ila half. bringing &e prey to the west in two trips, If a\railable, h e  aduiL% may also 
feed on fillet& fish remains left by fishermen, 



The frqxiency 01' pre! deliveris varies betwwn md wi&~w. b r d i ~ g  am, bui rzungeA ??om '1 -6 per day, 
with 2-3 per day being cdmmon, T h e  d u l ~  utilize cmion, and if BKej are f e d i ~ g  on a large c x c a s  
B'e.g,, COW) they ocza$ionally r&urn to the nwt with &eir head fm&ers ma%& by blood Priscoll 1985, 
Briscoll a d  Buckley 1985, Driscoll unpuhlisfid tidd nc;tes). 

In some intersting crbsewations, both adults at the Rdmond nest is8 1985, m d  the Horse Mesa n s t  Ena 
1986, begm cqturing flies daily prey item accumlatd in the nest. T%is hshavior was oobservd 
daily as rlne adults brood4 the young, md M W ~  also perfom& by the mgteb a they aped. Tt.Ie adult& 
a~rd eagles were often succ&%sht in caphriag flies, md swallowed them following sever& movemeaa 
of the h a k  (Drism4t 1985, @Irisall murd BueUey 15586). 

The adults ddikrer sticks md vegetation to the nest t;;firt,ughout the s a o n .  The eagfisss defecate in the 
nest during the first 1-2 w e b  hut siwn lexn to defwdte off the nest rim. The frquency of nest-lining 
delivery by the adul& seems to correspond with that of in-nat defecation, Sticb axe dso added to the 
nest over the s m o n  fl3riscofl 1985)- Briscnll observed $he Rdmond femde gathering nest lining on 
severd occarsions, "The -femafe would jump onto a pile of gras, flap her wings while holding the gras  
in her &]om, and pull it up from the ground, T h i s  behavior usudtffy occurrd bree to four tirnw be f~ re  
she retumd to dfie nest." We also observed the adults ga&ering nest sticks, and on one occsiun 
wimesswl the Sheep fernde br& a stick off a tree. The female flew along side the nest tree and directly 
into a stick. snapping it off in her beak as she pass&. The Arkona eagles utilize a vsiery of vegebtion 
md woody plants, including cacttls %keletons9, in their nest mnstruction. The species used are described 
in Sgtion C2.2.5. 

There is much valuable information on nesting behavior in the A B E W P  reports, md myone wishing 
to read krther on this topic should consuft t f i ~ e  documents, most of which are referenced in Se~tion A9. 
Mmy of & s e  behaviors are also typicd of breeding bdd eagles in o&er populations Gtalmasrer 1987). 

62.1.3,2 Nestling Development and khavitrr, M e n  the eagle& hatch, they are cover& with a light 
grey down, which is repfaced by a &icker and darker smoke-grey down at 9-10 days of age. The 
natlings begin to maintain tfteir body temperamre after they enter tfie second down p h a e  lurd likely are 
capable of &ermoreplatio.n by & r e  w ~ h  of age Cf3orLolofti 19842, Bortoiotti 1984b). The nestlings' 
feet at first a p p M  abnormally fruge cc~mpared to tfieir body size, but &ey soon "grow into them," In 
heir fi3ul?h week the mgtets begin to sprout pin f ~ t h e r s  on their upper back and wings @rimaria arid 
sgondisries), followed by the head fmthers and rt3trices (Qil fea&ers) late in the foufth or m f y  in the 
.ti& w e k .  En the Efih w ~ k  the mgfets take on a dark brown appmmce as their mntour fm&ers 
emerge, af&ough grey down ofben is visible in h e  h a d  and lower back, By six weeh of age the eaglets 
turn dd;u kmwn, hue some may srifi re~i r t  grey down on theis lower back. By the seven& week ahe 
plumage of the yomng is &ify dark brown, ai.lt;?ough fm&ers continue to grow ar lease until 12 weeks :>f 
age, At &is time, tile nestlings will a p p m  to be izger than tne dug&, due to '$fie longer feahers of 
juvenile birds @riscnI% 1985, Drisccttl md Buckley 1980, DriscoXl unpublishd field not=), Femde 
rmmtlings 2re usuafIy lager than sibling n~des: I ' emal~  grow faster in term rsf weight gain, but males 
dwelop fwthrzrs ar a more rapid rate (Bortolo~i 4984a, Bortolotti 1984b, Srdm;tster 1987). Th la  may 
give the mzla  agilit) and d'teviate the disrtclvmtaga thcy might otherwise have in food corn~~etirion with 
lzger sisters. 

Occasionally in Wia-chick a s & *  md often in &ree-chick nem, one ag%et  will be eat;iticeahly slower i~ 
develtt.pmen% &m 3s siblings, This is likely indicative nf ct-~mpetitihtn fo: fcx?d d i~ong  itb aesl mate-and 
might occur misre frequently if &ere ih  a shcsnage of prey. We haye BP~~.SEB~& n~stli~ngs a~ msch two 



Platt: C2. Nesrl~ng bald eagles (4-4.5 weeks oki) at the Lone P ~ n c  breedlag area. Ma) 1988. Xote pln fathers en 
:~lder eaglet (right:, compared to grey down on )ounger b:rd (left) (photo by 1. Gatz). 

weeks (in dei elopmenr; behini: riizir siblings in thrt.,;-ihi~k nests (Biiie Point 1988) and two-chick nests 
ihiask:i) (Driscoll unpublished field notes, DriscolI nzstiing yhotogra;~hs!. Arizona bald eagles cieieiop 
at sirrlilnr rates to ehgletb des~ribed t'ix other pijpxiations iBonolot:i 1984a, Bonoioni 1984h, Staimaster 
1937, Cargenrer i 989 I 

The j;ciung can raise thelr heads upon hatching, but car, not hnld this posture for pro!csngd ppzricrds. and 
cpenci rxlcist c3i the tim? ealinp or h~1dCllixl uiiiier r-hz d u i r s  iapparentfj ~iezping), 4 s  the eaglets g r m .  
tilei, clumsily rmi e about the nest on their tarsi a.;:;J are unable to ~ t a n d  e r a  on their feet for several 
\;leek\ The ~lesllings besir1 iediiing thzmuei~es aiound four weeks or age=., anci first iv:;aiize loudl:, 
eniiugh to h,: ha"d:d by ohszrxers st about ~'ive: weeks The eagiers do so frona ear14 morning until &,- 
5r5r pre? iieIii 111.4. 2nd ,?fic~i "rood-beg" ri-irozgiamt dl,: t i ~ !  :4ci i i  ~l ies  cf rile e3ggiet.6 HncIeade preening. 
exzr~lsing, playing, and sIeeplng Ttaz ?o:IT,~ trfier, pick up 3 t l ~ k 4  frn.cim the rest arbd play with them. 
'I'na nestlings ma5 tug t ~ n  the i2gpnsirc a ids  of 3 >tick, i)r irnz ma) flirrg 2 atlick ;~relirld IH:  it,^ bsak* often 
bzdirln= ir raker) arvc;:, an3 piazzd i.iach 111 the nest iB:v an aiicl: Dras;oli, iiri,Stj cbarr-ved nesri~cgs st:-ikrng 
$kc aiitaits irk he b a ~ k  31 the hedd vri t i i  s:lik> on tin, i x d s 1 i ) n s  Ti,: ) .O~IIS  dlko ~ i i .  OR the nest rim amd 
\\ a1i.k the goings un %)?%;-A 



3 %-mg Serea:fiinge S~ri=tihsng the ~ i n g s  oui the side, xssudl!, cine lei ia time. i:&rn e i ; : c  h j  
stet;hing the leg the %3mF: tide $three meeks 10 fldging3; 

", \A'arksiinp Strtlrching borh uingi  w e r  the bod! at the Sam2 elme (thres weeks to t le~lg~ngi:  

4. Hery-tlappirag. flapping tn ings while jumping lap and dow%.a, acrosc; tile nest, of onto per;h:~i25 ;fr*)und 
%kse nest (eight weeks t i p  fledging); 

When f%s_ ~aglet* appronclz eight seeks r ~ f  age, the! become aggressive during prej  delivwies, rushing 
for first chance at thc food, The young a ill t&e the prey tfom the adult mind mantle (spread ~ i n g s )  over 
tikc item %Q protect the fmid from siblings and the adults, fn one ubse~2 t iun ,  the eaglets s t m A  the adult 
~z~die  while jostling for the yrty, and the fish feIi horn the pinnacle. Al l  three eagles Iooked over the 
edge r>f the nest in apparent bewilderment i D r i s ~ ~ l l  19851, 

In hot weaher the eaglets use whatever shade is available, including placing their heads in the shadow 
of their siblings. The angle of the sun on some cfiff nests produces shade during part of tfie day, 
dti2ough ot'ner nests receive h i l  sun dl day. If shade exists in an aaceessible area when the eiigfes are 
old enough, they may climb some distance to the shade. In some cases, young fall from the nest and die 
while apparently seeking shade, Eaglets map also perch in the sun when partial or full shade occurs on 
the nest Wildebrandt 1981, Driscoll 1985, Driscoll and BucMey 1986, Gmbb 1986a, Driscoll unpublishd 
field notes), F~lrther details on shade md heat stress are providd in Section G 3 . 5 ,  

C2 ,I.4 Post-Ffedging Period 
After fledging, the juveniles appea tlumsq, and their first lmdings on cliffs or branches c m  result in 
injury, or f:x7en death. The eagiets are also naive about tacks, and have attempted to land on teddyhear 
chuila during first f l i g h .  The young gradurJIy become adept flyers, and learn how to slow themselva 
down to perch- The fldglings usuaiiy remain near tke nest for the first %eek or so, faen begin venturing 
f h d e r  from the eyrie, hilt remaining ttithin the breeding area. "The adults continrie to feed the young. 
and the eagiets often pursue adults that have capturd prey. Afhough the bulk of the eaglets' food is still 
pnjvidd b? the adults, they oci'aionailj eat carrion, m d  rarely kill tfieir own food, The young food-beg 
.tfiroughout the d q .  and vocalize ex:enrively when an adult brings prey. The eaglets tend to remrn to 
the nest roost during the first f e ~  days; then they may begin roosting in other areas dong fhe nest 
cliff, ?'he juveniies lsegin soaring a few weeks aiier f ldging,  often ior long periods in mid-day. One 
dxq on aa uthelrxiise tjpicni quaring tllght, the wi%B porrng soar nofih%zrd and migrate over long distmces 
during ths nsst se1;eral da js ,  See Section A3 and C5 for details on juvenile behavior prior Is migraticrn. 

Ten jua enilei radio-8agged Ry BioSystizms remainex3 iin the brexling area lksk periods rltngirag from 18 ditys 
6JL20, East Verde: 19871 ?<a 65 daki (JC50, Bast-les 1989), depaaing on their ni-tsrhward migrations from 
9 June gJZO2, Brnae 1%67) $a 30 July fJW3 1 ,  "76" 1988). 

Six Ar i~ona ~lestliag bald eagles \+ere radiij-tagged prior to 8986, two rdzh year from 19777-1919 
rHildebsandt 1981. Sell 1982, Two ub'Bh2 eaglets died and one disappeared shofllq alter leaving the nest, 
PO paast-Adyihag movements nre only ~val l~ih le  fc~r three of the yoeraag, Tn 1977, &e teleme~ered jjuvenile 



Piate 1173. Sestiing baid eagle !,7.5 wcisks uld) a: the ,&lai-ilo breeding area. April 199i ('>hoto by D. Driscoli;. 

dispersed 02 i July7 ?T: davs aiicr .fledging (iiiId?i?rassdr l9XE:I. The two 1949 yi:xarag migsfrtd itsa 23 
June arid 4 July, at 44 and 52 dais prtsi-fledging. respectil-ely (S211. 4,982). The juveniles radi.,-t;aggs] 
by BicbSysten-nr during 1!;)87-1'.389 tieparted ;;ion migraric!n horn "3j'uni: to 30 Italy. Ages of ~laose eagles 
uglon deparsiire rang& hlim I6 10 24.5 weeks, a-aa.:iing f r ~ m  i8  ti? 65 dats  ahi:r fledgiiag. See 
sections A4 and C5 ti;r details 011 juvenile migratic'ins, 

CZ,1,5 Coirlparisurl of %&sting ChrnnnIogp 
Th:: wide n-ar-rge c t f  \;arialion in egg-laying da.;ei in  Arizona (85 rJar,sj creates 3 dii:erse array of harchiwg 
dates. Maay of lhs earliest nssrers are 31 Ir)wer elevation &se?ding areas (Alamo, Badietl, )3!11e Point? 
Cbini~. Fort klcDoneli, Hsr;;? Mesa. I.~~?I.S-;-S&I~~K jfi-e's li'ash. i)rm=\i, a l d ~ ~ u g h  ji3u. i;jevatia3n sites 



zre cl,ni!srltrxl~ late 8 CBiiTl Se i  era; kngher el~~~aenun s1"bt.r Are dsc, earl:s (Cm$g!on, Ed41 Yerde, Ld~lders, 
'"'$"i, but ofhels nr1 %atien Idle i R d m i x d .  L cine P i x .  Cedx B w n i  b'ritbir. C2 I "Pi. Ex11 egg-la] ~ n g  
a;iip-s~ld seen; kc1; be ZI adhpthrion r.;l a~ (lid the ialkzhnie snaxamer heat, but ~ h z  taming can' egg-id* ,s)g 2nd) aiw 
bs a respcprass 90 peak4 in pre) a> ;ailabilat> (fazuie;3tive respiinsej or anti:ipatzd pre5 a\ ail&ilit> cadapuke 
re\pcmnsei suit1 as ~i4ilie1. hpdwni alf spawlleng inaortalit] (see hewtun 1'379). 

On average, eagles rat.>"irng at iOft6r-1933 fc MSI, lahove mean sea lei el) breed e,trllcr khan a8 biles as, 
higher elevcitiuns, Thizsi: low-elevatirs~a si.tcs are those where the eagles are ~ I B O A ' ~  10 have laid eggs iir~ 
Dtt;ri~~~bt.r or hatched Tnung in Janraar: r ' F~p re  C3,1-21. At brea3iing areas from 2bWcB ant1 3NH ft MSI-, 
eagles start hying eggs in rniL3-9anaary. fr is interesting that eagles nesting above 31308 ft tend to hegin 
isqirlg and hatcilr~ag p i o r  to ikir?s:. dr 2CW8 feet. This is fargeIj a resuir of the Bd;t that the G a n p ~ ~  pair 
at 3XWl I"e eezlds to nest earlyy. Eagbe~, h;k tel-ritorics above 4W ft la] eggs from the: enld of- January 
tjiromgia early Xfarsk, and tiiese kaakh n?rona mid-Msch tu mid-April, 

Fitxlging date5 can bc high11 variablz at any eievalitjn due to the r a g e  of ages uhen >otit~g leave the 
ncct. Heat stress t;lr nest parasites ma? saus? the Foung to fledge earlier than the5 would witLhout &CSC 
inflimisncss. Although breeding areas below 200(i f t  still f l d g e  the eariiest, fledge dates at sites from 1080 
t i 3  3999 fl are more conczntratd than egg-la) ing md hatch dates (see Figure G2.1-2). As uir'n hatching, 
the territories at 30i10 It rlzdge young sooner than those at 2Q00 feet. Rreding areas above 4CXM fx 
tledge jrr~eniles well behind the rest of the population. This may be due to cooler t2mperabres. resulting 
in a more norlnal fledging age; hoivever, the three sites above 406f) fr  are not as successl;tdJ as b e  rest 
of id-ie population, and thus do not contzin as Ixge a salnpie size of dates as the lower elevation nesb, 

Similarly, in orher bald e ~ i e  populations, StAmaster (1987) noted &at eagles at higher elevations nest 
later than those in the lowlands. Tinis aiso appears true in the aearby population of b d d  eagles nesting 
on the Rio Yaqui in Sonora, hlexico. EagIeLq in the Fig Tree breding area tend to be at least three 
weeks younger tI~m those at tile lc~wer elevation Rio SAuxipa  site when we b m d d  them in 1988. These 
young were b3nd.d in connection with a s m d ~  being conduct4 by Bryan Brown in association with the 
f:SFWS, SW, Reclamation. and the Llexican gotermlent Brown and OIivera 1988). 

Even @kolugh Alarno is rile Iouest elevation site (1080 fr), breeding eagles on the lower Sa4t md Verde 
rivers usually la) eggs and hatch y~,ung prior to those near A l m o  Resen-uir, However, the Bill %'iilims 
(Alamo) nzsts appear to ccimpfete egg laying and hatching within a shorter time frame than. nests on tlre 
lower SaIt and Verde (Figure ('2.1-3). Territories on the upper "L'erde River begin laying eggs and 
133tchiag young at nearly the saxe t-imr: as those on the upper Sdt ,  d a o u g h  tlre upper Salt nests extend 
la>ing arid t~arching dates later than any othcr s i t s  in Arizona, As u-ith f l4ging by eXzvation, fledging 
dates by river slstem are more conc2ntrated &an -iaying and hatching dares. Similar aio laying md 
hatching perirt~li, tht upper Sdlt Rit er nests fledge eagle& later than &e rest of the Arizona prtyulaeinn. 

It BE interesting that ea;en thorrgh thfii: lower S,$m md Vsrde nesu begin egg-la>ing :md hatching earlier thm 
other .;itc5, t1.a~ Bill William and upper Verde River territories ;sm$aliste hatching and egg laying prior 
tts those on the Irouer Salt and Verdz, It 1s possible that early fish spawning and larger numbers of 
watftrfcml influence the egg-laying dates on ~ef ia in  river cections. fn southeast Alaska, bald eagIe egg- 
laying d a t s  uere advanzed and nestlirlg survival higher in areas of bod abundar~ce B^Ha~sen 1987,. 
Perlaps the I r n g h j  spav*nanng pzrii_ads a s c o ~ i a t d  with cold water relzarcs f r im thz dimx Bsze %ec t io~s  I34 
and E3) explarns the Bong duration of egg-laying a~ld hatching on the reg~rlzi~ed I-owes Salt m d  k'erde 
rivers 



Table CZ. 1-2. Pa'estinp chr~~iology o i  A~IYOPIZ bald bagle breeding axis,  1973-1 990. 

Brwdmg %var E1aa;atnssn Fledzmrr 
Art% &?:%L) h%mmmram Maxlm~lm Minimum Maximum Mmmurrn Max~mum 

Fd%lamo 

Ask 

fSar%iaeg 

BIue Point 

Canyon 

Cedar Basin 

C h o  
C i k u e  

GI i ff 
Coolidge 

Devil's Post 

h q t  Verde 

Fort McDowdf 

Elom M c a  
Horscsttm 
Ive's Wash 

Ladders 

b n e  Pine 
Mule Emf 

Ome 

Perle;nsviIle 

PlIlai 
Pinto 

P l a m t  
Rdmond 

76 
Sheep 

Table: Mi>mLam 

31 Dtx 
.3Cr Jm 

5 Jari 

19 Jan 

9 -16 

mid-Feb 

16 Jim 

27 S a n  

2 Feb 

25 Saa 
- 

'14 3m 

23 Dm 
3-6 Jim 

20 Jan 

13 Jan 

1st Ian 

< 29 Jim 
< 3 Feb 

30 DM 
- 

24 Jan 

< 25 Feb 

19-21 3m 

3 1  Ian 

16 Jm 

4-2 Feb 

mid-Feb 

13 Jm 
6 Feb 

10 Feh* 

6 Feb 

md-Feb 

md-Mar 

la&-Jm 
5 Mar 

21 Feh 
2 Feb 
- 

28 F& 
5 F;eb'* 

13 Jm 
18 Feb 

27 Jan 

2 Feb 

8 Mar 

< 20 Feb 

12-15 Feb 
- 

36 Feb 
-- 

< 13 Mar 
f 7 Mar 

15 Feb 

28 Feb 

< 20 hdar 

3 Feb 8: Feb 

6 Mar 13 Mar 

$7 Feb 66 k3ar 

23 Feb 13 Mar 

13-30 Feb md-hIar 
- - 

20 Feb late-Eeb 

3 Mar 8 Apr 

9 Mar 5 Apr 
1 Mar 10 Mar 
- - 

18 Feb 23 &far 

26 Jan 12 Mar 
7-11) Feb 18 Feb 

25 Feb 25 Mar 
17 Feb 6 Mar 
20 Feb 8 Mar 

.c: 5 Mar 12 Apr 
- - 

2 Feb 1 9-22 &far 
- - 

28 Feb 223 Mar 
- - 
- - 

5 Mar 20 Apr 

28-22 F2b 21 Mas 
8-53 Mar - 

< 2 0 M a r  - 

3 May 
d JQE 
3 May 

l3 May 

1-6 &$*la3 
- 

15 May 
13 May 
27 May 
24 May 
- 

< 7 May 

1 May 
< 29 Apr 
14-17 May 
5-5 May 
14 May 
28 May 
- 

3 May 
- 

20 May 
- 
- 

12-15 Ma) 

39 May 
- 

9 1 Jus 

16 May 

11 Sm 

5 51na 
7 Jun 

~ d - j u ~  
- 

Ifs Map- 
5-12 2~ 

8 Jun 

2 3, 
- 

3 5 3w 

> 2 J u n  

12 May 

13 3un 
14 May 

9 Sun 
5 Jufy 
- 

9 3, 
- 

10 fun 
- 

- 

163 ,run 

18 3un 
-- " 

-"" 

Population 23 DK i 7  Mar 26 Jm 20 Apr < 214 Apr & 5uI 

* E X C ~ E I C ~ ~ Z ~ ~  sec02d c lu~ch Laid oa 14 March :n 1990. 
** Ercludiag wcoud clutch l a d  on 4 Marcsi  ir? l988, 







2Xriro_si;* r i~ar lan  :o:rld~r~ were 01122 133h x ~ i t h  fir:isse.: and trees, and ~5;aterwaq.s suppi;ined l~nrge tish 
and beaver pi?pula%ions. Beas3er dams crea t~d ibackwaeer marshes a m x g  large slanlcis of ca?uc:nwoi>ds, 
sycamixes, a:lc'i svillows (Davis 1982,;. Hoivwer, as early as 1870, overgrazing had left soil bare, ?ad 
-.rosion had beguls cl;>i~diag streams and cuiIjr:g deep arsoyiss in the landscape iH3ycien 1965) (see Section 
~ p 4  L ft_nx- a disus. jon of Arizona habirar in ilis~iirical lisiacs). F~;'u@her ai?usz of ripa~ian h"naetip,ars in Arizona 

frorx avergrazing has resulted in riparian f<~res:s being rxlcfuced ru scattered groves or isolasd n m m e  
m e s .  Kzgeneration iif cnrtc)ni~c>oda, wii!oii,i;, and syzanwres h a  been diminished by grazing in marry 
drainages. leaving only mature trees and deea) ing snags. 

I'bc health of riparian hahitats In Anzo:ra has alsg been wckened b j  dzvelopmenr and punlping ol 

psalund a ater w b i ~ h  has drasticaliy lo.ner& Barer tables near urban and agricuittlral areas nf the state 
Tile Id;k of rtrgeneratron in ripnriaxa forccts ilffcrs bald eagles in Arizona fe.xa nest tree% asid in some 
:a\es on11 drca>lng snag$ or half-dedd trees (cspeciaiIy at breeding areas Idcbing cliEs. e g g . ,  For; 
?.ii~P>o~e:I, Sheep?. Qn:e t h a e  trees Mi, the jack 11f sui'fjcient nesting substrate ?nay render sirme sires 
unsuitable fijr bredding. 

Plaie C4 Habitat vc itbra a b i d  ~ a g l z  breeding area on the free-flowmg Vsrde &z er, Mar, 1991, Bnish dong Ihc 
shctreline ilaftr show3 h o ~  salt ~ c d a r  has e n ~ r s a ~ h c d  upon tbc mpan8w areas. A bald eagle galir wests on the south 
kxrng i l l r f  at the Ich (piluln e?) 49 Ilirr\Loli), 



??ere are c.uneae2 y 28 knorr,~ ba3d eagle brecding am in Arhona, with a tot& of' 1 1 1 ncqts docurncntd 
&rough aenal sutlreys md interiyiews with U S W S ,  IJSFS, asld other h o ~  ltxfgabie persopanel, D&taiis 
on mch. nest 'ae providecB under the appropriate b r d i n g  urn hiswry in Section D4. Of &fie kfown 
48 percent are OR ;liffs (n = 36) or pimazles rn = 17L 551 percent are ha. trees gta =( 4 6 i  or snag5 = 
3 11, and 1 percent (n = 1) on m t;Ififici;?3 nmting structure irower)isw TEia?le C2.2-I 1. Six ArkZona 
brediaag rueas co~ta in  only diff or pinnacle nests (Cibecue, Horse M a a ,  Ladders, Mule Hoof, Pind, 
Rdmond), while seven (Airno, Ash, Chino, Fort McBoweXH, Perkmsville, Pinto, Sheep) have ordy tree 
nests available. The "76" territory nested on a cliff prior to 1974 (see Section B4.26); however, ody 
tree nests are curxent%y a\aiiable. Bo& tree md cliff nests exist a$ the remaining 13 b r d i n g   sea^ 

The Devil's Post wgfa have qparentiy not laid eggs since the breding area" discovery in 1988, 08' 
the remainirtg 13 terrirories conrnining both tree and cliff nests* cliffs were selected ;din 73 percent in = 
81) md trees in 27 percent (n =: 301 of the 11 I active ncst-yms in the data. set, which (assuming an 
qua1 chance of the mgta choosing a tree or cliff nest) was very highly significmt h2 = 23.4, df = 1, 
p < Q,OOOI)(Table C2.2-2). On an individud basis. the ody  breeding pairs that select& tree sites in 
more tfrm 25 percent of active years inciudd Cedar Basin f40%j, Horsesbolt (54% 1. Table hfoaoranQin 
f67R), Coolidge (75R), and Lone Pine (83%). We observe that &re:: of these five breeding zeac  
(Cedar B s i n ,  Lone Pine, and Cooiidge) x e  in renoti: or protect& river sections where humm 
distclfimce is likefy minirnd or nonexistent. Lone Pine and Cedar Basin art: focatd an the upper Sait 
River, with no road access nearby. Due tcl dangerous river feaares, white-water rafring and kay&ing 
are rarely (if ever) anempted, so river access to these two nests is also protect&. The Coolidge nest site 
is located on the Gila River below Coolidge D m ,  Road access is blockd by a locked gate at the d m ,  
mind further disauraged by dilapidatd wooden bridges. 

Tfierefore, the appxent lack of utilization of tree nests in many breeding =ear may be due to the incrare  
In recreation and subsequent human indismrbmce during the 1980s. During this period, the population of 
Phoenix grew from approximately f 10,000 to over 260,000. Tne 1990 census reveafed that over one 
million people now live in the Phoenix Metropolitm A r a .  Even in territorim not accssihle by road, 
rafting and kay&ing groups can disturb tree nests more readily than cliff nests. In several breding areas 
containing cliff and tree nests, the tree nests have not been us& since the breding ruw was discovered 
(see Section D4), so it is possible that tree nests were used more often in previorts periods (19tS0s -- 1970s) 
when recrwtion prssure was not as great. 

fn s u m a r y ,  nests In live trees have the advmtage of wolet rempcra&r&q due to shading (snags do not 
provide &is benefit). Tree nests, however, are more accssibfe tct rerrestrid predators and humm 
disturhmce. Cliff n a t s  obviously offer more protection from human disturbance due to their height m d  
(in most carses,c, inaccmsii>iiitys However, most cliff sites are expos& to direct, retisct&, md conduct& 
suniight md trterefore apre &offer for nehtllngs and incubating, brooding, or shading adults (see Sexiow 
C3.5). In ddition, garaites &at may contribute ro eaglet mctnality, specificaiiy Mexicm cbiskcna bugs 
(see Section C3.3)  have been found in Arizona bdd eagle cliff nests, but we found none in tree nests. 

Cliff n a t s  are more permanmt, whereas tree nests more often b l o ~  C ) U ~  in stcjrms, nest brmches break, 
BX &e whole tree nzay fd1. A f e ~  cliff nes~s  have fdlen (see Scztlona D3.8. f i r  details); however. most 
cliff ne-$ts fc~und on tfie exly  Arizona bald eagle nest sawegis (Rubik md P o d b ~ r ~ ~ y  19761, some wath 
histories dating to the 1930s, are still in existence today. 



Table C2-2-I. Number aad rype of nwn h n w n  inr Arizona bdd eagle bi-eding asas 

CIiff Nests Tree ?Jests% 
Bredins Area Cliff Pimacle Snag Eire Afiificial Tower Ts~&;31 Nests 

chlamo 
,b$ 
B ; t f l l ~ ~  
Slue Poiat 
Canyon 
Ctldar B a i n  
Chino 
Cikcue 
f.'liR 
Coolidge 
&vll's Post 
k t  Verde 
Fort M c h w d f  
Horse %$=a 
Horseshoe 
Ive's Wash 
hdder s  
Lone Pine 
ftlule Hoof 
O m e  
Perkinsville 
Yinai 
I"in0 
Pieasant 
Redlnond 
76 
Shrep 
Table k.iuunt;%in 



Table C2.2-2. site seledion zt the 13 Arizona bzid eagle breding areas c2,rmtaining bob cliff and 
tree nrsb, 

Cliff Nests Total Kxfwn 
Breeding Area Years Percent Active Years 

Bardere 
Blue Point 
Canyon 
G&r &sin 
Cliff 
Ca2lidge 
East Verde 
Ilorseshw 
Ive's Wash 
Ectne Pine 
Orme 
Pleamat 
Table Mourstrtin 

Nest success or failure is dependent on a multitude of factors, and any one breeding xea  may be 
succmshi on cliffs or in trees if food is plentiful md naard-  or human-indued m o d i t y  does not occur, 
We camp=& n a t  succss at cliff and trse nests for dl known active (eggs laid) years in Arizona. Of 
149 dutcha itaid in cliff nwts, 97 (65 percent) were strccessfuf, while in tree nests 41 of 72 clutches (57 
percent) were productive {not simit2cantly digerent by Chi-Squahe analysis: Table C2.2-3). 

C2.2.1 Brwding Area Distribution 
Along the Salt and b'erde rivers &ere are sever29 refativdy t ~ g e  gaps bemeen h s w n  bredimg Be%+ 
Such a gap occurs bawecn Cibecue md Redrnond on the upper Salt River, and between Pinto and Horse 
M a a  on the regulateil system from lower Rooswett Raervoir Zta Apache Reservoir (see F i e r e  E33.1-1'1. 
A pair of adaIts have been sig"n& 0x1 ntlnacroills occaions near n m d u r e  Roosevelt D m  and on upper 
Apache Reservoir; however, no nests are h o ~ n  to exist ira &is us (see Section 326 ";br details on 
possible nwr sites md unverified repom), 

Gleasan Flat Grrt 161- 165), on the S d t  River &tween Cibzcue and Rdmonid, appws to Rave mple  
fttraging habitat for haId eagles;. SuiQbIe n ~ t i n g  s t a m r e  is a\paifahtsie in 4-5 trees (these trea, however, 
are of only moderate height), ow cliff s~nbsrr;ite on Cmyon C r e k  Buze, md on cIift's set back from the 
river, Altfaough @myon Creek Brrfte appmrs to supply ~u~ficient cliff strucwre for a nest, no knowsa 
mnsts occur there, Adult bald eagles have been sight4 ax G$acl->n F1zt i~n winter 03. Hughes perf.. 



Cliff Xes& 
Years Ymrs 

Eggs b i d  Successhl % 

Tree Nesas 
Years Years 

Eggs Laid S U C C ~ S S ~ ~ B ' ~  % 

Alamii 
Ash 
Rardett 
Blue Poinr 
Canyon 
f edar &sin 
Chino 
Cikcue 
Cliff 
Cmlidge 
Devil's Post 
East Verde 
Fort McDowelf 
Horse Mesa 
Horseshoe 
Ive's Wash 
bdders  
Ixme Pine 
Mule Hoof 
Orme 
Perkcinsvilie 
PimI 
Pinto 
Plea,cant 
fizcfmi3nif 
76 
Sheep 
Table Mn1un~i8-8 

" --- ~ndacntes r,o nesb of &at type avaitaidbla. 
** Young t'os%ered into mother breednng meri ir: WCI s~tPlen \;ear% d m  to neqt Inuzdritaon, 
*"* Yotislg fbstered antc rtnothes breeding area an one other year due to death of adult female. 



ca_~msrn.I and during r;"ie b r ~ e d ~ n g  s e a 6 i ~  iff ,  CZOSS per$. ~t3mm.1. The area receixez; moderate 
f l- b~~bt iona i  . ", use hhunting, ifshing, and cmpingl  which mat discorirage tree nzsting by eaglas, The 
availahlt. trees artre of only mijdzrate height. are accessible to the public most of the year, 1%e confluence 
i ~ f  Canyon and Ash creeks [with rhe Sale River) are locared just upstrem of Gleasisn F l a ~  Both of tfir=sz: 
tributaries srrppohs nesting eagies at air distmces of 11.6 and 11.5 h, respectivelq, from the S d t  River. 
The Ash pair has been known to deliver suzkers to rfie nest during periods whera Ash Creek was dr j  
iDriscitll t985k), Iikel: indicating use of  tfaz Salt River. Ash is dso  11.0 air km from Mufe Hoof Bend 
aXm 191) on the upper Salt, md the rair may utilize that poftiitn of the river as &ell. IT is possibIe &at 
the Ash md emyon  pairs both utilize GIeaon Flat for ft,raging, &us excluding a third pair from nating, 
a matter &at ccrlsld be confirm& by telemzsry. 

On the upper Verde River, gaps occur from Sullivm Lake to PerkinsvilBe, and between PerkinsvilTe md 
Ladders (see Figure B3.1-I), Large cliff nests have been found on the upper Verde River; however, 
these nesL$ have not been occupid by bald eagies since they were %and (see Section B5 for details on 
historicd nest sites). A nest hzis a h  been found at Cold Water Creek between the Ladders m d  E a t  
Verde territories. Al&ough adults are comedy sight4 in this area iB, MacPhee pers. c a m , ) ,  the 
nest has not been found occupied bq a breding pair since its discovery, We judge that very good 
foraging habitat exists on the lower Verde River bemeen BartleE 2nd Fort -tMcDowell; hov;e\>er Lack of 
nesting substrate (trees or cliffs) and high recreational use may render this seaion of river unsuitabie for 
n~qting. Na,cts have been reported in this area in the past n w  N d l e  Rock m d  Box Bar Ranch (Sction 
D3.2). High levels of recreationaI use on tfie lower Salt and Vesde rivers may be the r m o n  the Orme 
(nests t and 3) m d  Blue Point (nest 6) pairs have selected nest sites relatively far from water in rxen t  
years. 

C2.2.2 Afternate Kmts 
The Sheep breding area contains only one nest., It is in a dilapidateb tree which appeas to lack suit;tbte 
future support (see Section D4.27). Most b r d i n g  areas have severd Aternate nests which the e a g t ~  
tend to choose from one season to the next. Alternate nests may serve an importmt function in breeding 
ecology by: (1) allowi.ing eagles to avoid infestations of nest paraites from year to year; (2) providing 
a s ~ o n d x y  nesting stnrcture in case the primary nest falls or is o ~ e r w i s e  rendered unusable; and, (3) 
advertising to other eagles that they are within a breding area, pilssibly reducing the nunnkr of 
altercations. Also, nest building is a part of bdd eagle coumhip behavior, and pairs may build new nests 
or rehrbish old ones while subsequently utilizing mofner existing nest. In record cases outside Arfiona, 
new nests have been completed by adult eagles witfiin ft?ur days (Stdmaster 1987). 

It has been suggest& in the pa% (Grubb 1986a, Forbis 1986) that entering nests to band eag:glas adverse11 
effecn reproduction and muses the adults to move to a new nest ttme f~sflowing )ear, Gmbb (19868) 
a rgud  that 75 percem of pairs rnitved or fail& tAe .;ear fotfowing bmding, md Forbis (19861 invokd 
nest-entry as the cause of seduced pmducrivity ("percent change," see heiowl the following Sear. 
M o ~ e v e r ,  by combining nest failure and znovirmg to a new nest as one statistic, these arrhors overlonk&f. 
the many factors inrulveif in nest Fdilurzs. Percent change in pmduetivity is probably not a rertson;ibft: 
variable: to use. For esmple ,  the diEerence in a nest prisduzing two young in a handing year md one 
eaglet ttme f<~'riuwing year represena a IOQ percent decrease, However, a site producing two eaglets in 
a bmding yeas, and rfiree )oarnp the next year only results in a 57 percent increae, even though we are 
still referring to one eaglet. fn addition, a ntbt &-hat apparently did not Iay eggs one year would obviousij 
not be climb&, bur if this nest hatchd t x o  yr?ktng h e  next yeas, it would represent a 2M percene 
increase. 



Gmbb (198tai notes &at the Fosr Xi:Duwell pair m m - a  Jmust every yea* but fails to mention that tree 
slzsts in this hredmng ares. Fat;;l; ae high r a t a  Section D3.13je Thes.3 rnt:&~ds dso fail ti) rezc~gnizc 
the large amotnnr of human-induced ddisturban~c (recreation) ncst related to re~earch, which occurs mnudiy 
during various periods in &;72 nesting ~ycle .  Humm disrurbmce is ~5,fpeciafiy prevztienr a6 Blue f%onne, 
where Grubb t 1986s') attribute5 the alternate ~ e s t  use and decraqe in &e nu~nber of young from one y e a  
to the next 3% related %to necr climbs f ~ r  banding. Some stag& of the ns t inp cycle are mtzsi. prone to nest 
fdiiur2 than others: for example incubation and earl.; haxching, A dismrbimce just before egg laying may 
;ause a pair to choc~sr; a~ dternate nest, away fh6m-i the probjem area, Finally, h e r e  we arij doubt mmy 
unobsend  disturbmccq at n e t  sites, and &&$a: are not documented irs rc8atict.n xo nest succms, 

The selection of one dterxaare ncst over anr,hfaer may be the result of a multimde of factors including, i 1) 
stability 08' nating smmeture; (2) chmges in the lrdult pair; 63) past experiences of adults ira &at nmt or 
arm; (4) protection from the elements; 15) hurnm disrurbance: (6)  intraspecifrc md interspecific 
i~lteractionq; (7) visibiiity of &e surroundings .from wi&in the n a t ;  and, 68) nest prtrasitm. Possible 
facrors alntrihuting to ArLiona bald eagle alternate nest utilkatiora from 1887-1990 are p r a e n t d  in Table 
CZ.24. Tne tabte shows nest utilkatittn for 1988-1990, precedd by the previous y a ' s  producrivity, 
the num'ser of nest climbs, and other known reasom the pair might move to a diEerent nest the following 
year. 

At breeding xeas  where we did not climb into f i e  nest fn  = 331, eight pairs f24%) remain& in the same 
nest, while 25 (76%) moved to an dternate site or did not nest the following y m ,  At sites where nmb 
were climbed for banding and prey remaim fn = 37), 22 pairs (47%) remained in the s m e   at, while 
25 (53 %) moved to an alternate site or did w t  nest the following year. Thus, climbing into nests ta bmd 
eagles mcf coiiect prey remains does not apperu to cause &e eagiss to move to an dternate site the 
following yea- k2 = 4.2123, df = 1,  p < 0.05). In fact, Ihe percentage of pairs using the s m e  nest 
the fallowing year was higher when fhe nest w a  climbed (47R, n = 22) &m not climbed (%%, n = 
8). Table C 2 . 2 4  suggests a number of possible s w a n s  for nest switching; fiere are probably mmy 
more. 

To gain addition$ insight into this aspect of bald mgle breeding behavior, we c o r n p a d  the rate of 
alternate nest use m o n g  pairs which: (1) Fdiled in the egg stage ( n s t  did net contain a brood); (2) fail& 
i n  the nestling stage; (3) successfufiy fldiigd young; and, (4) hatched young @able C2.2-5)-  Note &at 
the praence of a brood had no appaent effect on the pair's nest site selgtion the following yeas, nor 
did failure in the egg stage. However, alaoctgh the s m p l e  size is ton smdl for statistied inference, Eve 
of seven breding attemp& which failed due to nr=stling mona3iy resuftd in pairs selecting an alternate 
n m  (or not nating? &t: following year. If this relatiomhip is evenbafly borne out in a k g e r  sample, 
the adaptive value of nest-svditchirag in raponst: to nestling m o d i r j  seems ubvious. 

@2.2,3 Bsld &%,?gfe S s &  C~onstruebed On Nmts Of Other S ~ i t t s  
Arazona bald eagles have buitt six nests oaa top of the nests of other species of hirds, including great hfue 
herons, ravens or recf-tail& Ira% ks, Harris9 hawks, md u h o w n  butajs, N a r  2 (see Section 84)  af the 
Orme breeding area was built in 1986 on top of two grmt blue heron n e s ~  in a roukeq, but the nest was 
not used by the eagles and has since Pallera. Similarly, nest 3 at h e  Cliff terr;rory was h i l t  on top of a 
great blue heron nest in a rookery in Dezember 1983, was nor us&, and has fdIen, Nesr 2 at the Pfntt~ 
breeding area was built in December 1987 on top of a great blue heron nest within a rookery. The Pineis 
fernaie laid at I a ~ t  one egg in this nest in 1989, but the egg(s) did not hatch, Ira addition, the Perkinsvills 
eagle& have built a nest within a great b l ~ e  hercln rooker). brat not on top of a west 
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A:: Blue 8'":~iat in 1972.. the eagles built nzsr 3 gin toy of a Harris' hawk nes;, aaad laid BWO eggs. Tffhc 
:hick5 Iiatcfied- but did n@B S U F ~  Ive ti? fledging, At the Sheep breedlag zrta, the pala I:\uiit a nest ~ r a  1982 
on t v ; ~  I - il bueea nest. TIi.,e adults Haad eggs in th: nest in 1983, but the cggs did not mt% b e  nest 
kell after the 1983 seasclaa. 7%:: f'lsasan:: ragle., build nest 2 061 top  fa raven or rai-tailed hauk n e s ,  nnd 
laid eggs in the nest in 1984 and 1985, hut the eggs did not hatch. Xe is interesting that none of ahe eagle 
nests Icrlown ti3 ;7r~ lfuilx OT*~ t ~ p  (sf o;her species' nests has fl&g& young, 

C2.2,4 ,&rtificial N s t s  
nim7een anificial nests have 'elen ctmsemcxed at eighl k~apwta hdd eagle breeding a r e a  partiett, Blue 
Point, Cliff, E ~ F F ~  trerdc, H o r g e ~ h ~ e *  F C Y T ~  McDows~I, 8L76r, Sheep) and at owe histrarical ntst site 
(Havtbsu, in Arkona. In mixi case&, 2r.htlficiaJ nests were ;uastruct& atxeer a nest had fallera from a cliff 
na trec. 

At the Barilett breding area, nest 3 feI1 in 19%. when the supporting branch brtlke (Sell 1982). An 
artific~al Rest M.% constructd in h e  saze tree by TeryH Gm"ab, USFS, in October 19'98 (Crubb pers. 
ciJm3.j. Tht: eagles used the mificirii nest in 1%0, f ldgkg  one yous,g (Sell '13821, In 11385, the 
suppofiing Iirnb broke and the nesr fell again. At Blue Point, Rest 4 wa- arn anii iciJ  nest built in 1979 
by Gmbb (Grubb pers. cctnm,'8. The e a g h  sat on nest 4 in 3974 md refurbish& it in f 980, ai&ough 
no eggs were laid (ETaqwood and Ohmart 2983j, Nest 4 and the entire Blue Point cottonwood grove 
burn& iin Kovember 1987; hctuever the snags art still stmding. An mifaciat cliff ncst (35 was also 
constnacted at the Cliff territorj b? Grubb in Kuvember 1384 (Grubb pers. comm.3, md bas not been 
used by the eagles. 

At- the East Verde breding ~ e a ,  nest 6 was an arrificig nnesr constructed by TeqI  Grubb in fanuarq: 1981 
after nest 1 had fallen. Nest 5 was plazed f<~rther upstream, due to &e cliff falling apart at & e  old site 
of aest I (Gruhb pers, cornm.). Eight eaglets fidged from nest 5 befort: it was blown off the cliff 
berween 27 May and 4 June 1989. A nest was &en built by the eagles in the same location between fttfy 
and December 1989. 

T h e  Fofi McDowelf eagles built ne-st 12 in 1985, used it during 1985 and 1986, then the nest fell In July 
i986, An at-rificial nest was constnlcted in the same location of tfie same tree? using the origin& nest 
sticks, by Robefi hfesta, CSFWS, and Daniel Driscull, BlnSystem, on 9 October 1987. Tne &ifacial 
nest wzs reinforced with uire mesh at the base md still exists. Nest 3 was built at the "75" breding 
area in 1985 (Forbis f985), jrnst upsrream of nest 2, b ~ t  feil between 35-25 June 1988, An mificial nest 
w a  cirnstmct& $in the same location of the same tree, witti the origind nest sticks, on X October 1988 
by Robefl hlesta, liSFJVX/S. A wire mgsh reiraf"i,rcement was pDla:& at the base of the nest, to secure the 
nest on &slz hrars,-h, The "76'" pair used next 3 hsm f98-$-1"39Q, f laging )Dung from the arfificid nest 
In 1990. 

Tihe Sheep breeding area was discovered in %la 1982, when the eagies wcre obsenrd perch& 1togct;ler 
~ h n  tree containing a bnrtai arcsx, The adults buifr their o d y  known nest g1) on rc?p ( t i  the but&-> nest in 
a snsig-rup cottonwrsod tree &nt yaar, an3 habe used nesr from 1982-1980, The ::~u?gc~niasg brmch 
broke. wd the nest fe11 beruieen IuIy md August 1983, brat the eagles rebrriIf the nesk in the same tree 
in I984 (Forbis gers. conm., EaWe pers. c;,mm.). The suppus"rng brmch broke agaira. in October 1988. 
and the nest fell. An miffclal nest was CC~PBS~IXIHIC~~~~ in the same tree, using the origin& nest sticks, 67ga 
12 Xovamber 198F b: Robert kdesta. ITSF%-S, and Daraiel Dsisa313, B i~S~s t ems .  Thr: nest tree lack&i 
a ,ic.ra,ng scrlss4 locar:nn tor support ira thh: upper b r z ~ c h s ;  th-aus the nest had to be placed lower in $$'re tree. 



The Slizep herrllorj csra%tadn> few other large trzzs suirzble for nesting. dn3 311 the. Largi: &recs fa"rrling 
apim r;.npieliy 

in  addirlrm, a s  arriiiclai nest bas conitmcttd B"? USFWS personnel at t i le H:it'a,iu hationaH Wildiite 
Refuge In 1976, Eagies had built a nesr an 1915 and added eo it in 1976, The ncsd tree was destro;l_r& 
irn ;t storm ir:! S2pt2rnb.j: i 376, and an arriiicial 13cst was constructed in a nearh~ trze. using fhe rtrizinal 
nest sucks, Xac adults rzfirrtti\hed the arrilicial nest tn 1977, but zpparently dzd not la1 eggs that year, 
or lrii~n 1978 I ")r;(l. %%e breeding area u as u~~ iccuy~ ied  from IQh30-198 B and ~frngsped &uns nest ~ L B W  ej  il 

;E j982~ 

Horii&%lftrre, ' i l ~ c  HvrsrsBro? brcrding 3rt6i wa'i kiiscuvert:d in 3975 (EPrrbrnk and P*~disorrn? 197b), and ttse 
cagles hdve hisilt eight nests there, all Loratixl on h e  free-*lowing river lor upp2r resen-oir dspending on 
watea ie\elc) near t:I.lalk %fountain. In aciifitfon, TeryB Cimbh, USFS, constnlceed five anif;;iai nests in 
response to rising resenoir levcis inundating tree I I ~ ~ L K ,  

The Hrxsesbue eagles have truiit diff nests on C h d k  Mountain ( I ,  81, Eorlr in live willovi trees e2, 
9, 5, 91, and two in ~ i 3 i i - 1 ~  snags (6 ,  7,.  Nest i was found in 1975 (Rubink and Podborny 1976) and 
risad by the eagles in 3975, 1976, 1978 iRrrbink and Podborny 1976, Rubi& pers. citmm.), I983 
M a y w ~ ~ o d  and Oftmarf 1983\t, 1985 (EaMc. pers. comm.), md 1987. Sesr 2 wzs found jn 1375 (Rubink 
and Podborny 1976) and used by the eagles ln 1977. The nest tree Eel! in Febnrary 1977 dorrg with the 
:&yo eggs, which were later found to contain smbryos (Rubink pr;rs. c o r n . ) .  An artificial tripod 
structure was construct& In the l o ~ a t i ~ ) n  of nest 2 in September 1977, and the origind nest sticks used 
to construct a new nest. The f-forseshoe pair refiirbished the tripod fiest in 1978, but later laid eggs in 
nest I (Forhis pers, cornm.). 

The eagles used the tripod nest In 1979: however. the tripod was not built above the high water level, 
and the nest was inundatd b? the rising rcsexvoir Eorbis, Grubh, and Eakle pers. c o r n . ) .  In 
Sovernber 1979, tfie tripod was moved to d new foeatic>n on higher ground (nest 3). Tlae adults 
rehrbished nest 3 in 1980: however, the rising resemoir again inundatd the tripod. A superstructure 
st.% added to the tripod and the Horseshot: pair nested on the addition. Once again the strucrure was nut 
above the high water level, and the nest was inundatd. The adults refurbished nest 3 in 1981, bat 
apparently did not lay eggs, 72x3 tripod fell after the 1981 bseding season Eorbis, Gnrbb, md EaMe 
pcrs. c o m , i .  

Sat 4 was built by the eagles i ~ r  1982; hi>u.ei?er the rlest was inundatd and the tree fell. 'I%e two eaglets 
were removed prior to inundation and f<~stereci sllru the Ladders breeding area (Baywood and Bhmrart 
1983). An artificial toser was coastru~r& in the same fncztion frtter that year { E d e  pers. corn , ) :  
hmever ,  the rovter w;.:ls inundatd  in 1085 aHeisier 19S5), never used hy the eaglzs, and Cell in A";ar.:ia, 
l386, Nekl 5 W ~ S  htlijt fiy d ~ e  Ilor~e~hocf pair in 1983, but the tree fell beftxe eggs were laid. The 
eagles then tnrived to nest i .  An anifizial tower was construct& in &e location of nest 5 I:tter in 1983 
?Ebklt: pers. comnl.!: l.ai~\s.ever. m;?e st-mer was inundatd in 19135 iHeisder 1385). t m c r  tnsd by Qzk: eagle&, 
and kIl in 1983, The eagles hrrift nest 6 in 3984, ?%e nest hrarsch broke on 2.5 April. and the nest and 
two young fell Ali anificiai nzcat was ~ti11str-uc16Ci L O R  er in the smg i,nn the same daj. and the yorang wzse 
placdd in the nc.;i nest tTaMi: pera comm., C h o ~ e n ~ ~ i n g  and CIrane t9illr, Xese 6 and the mag fell prior 
ti) 1086. 



- 

Plate G5. Horseshoz nest cliff and reservoir, d m n g  nvanni: cond!rlons. Aprd 1390 (photo by B. Dnscoll). 

- - . -- - -- 

Plate Cfi, Horizshor ~iilist cliff and; rzia.rb~oir at high water 1~7.721, Xfa? 1991 :photo by D. Driscoiij, 



I11e ~ i l ~ i t ~  h13,liit nest 7 in 1336, but cmca ap:-iin rising reservoir levels inundated the riest Cnrl 23 March azd  
chi: stnppor:.ing branches brcike. -I*he tsvrs eagleis wzre remoi;ed priur eo i n u a d ~ i c ~ ~ a  ;and f ~ s t e ~ - ; ~ "  ibti ~TB$I) 

CfiEno breeilixg area f'%l?ses 193!6). Nest 8 was builr be~ween July ar-ad Sspfernber 11587, possibly in 
rasponst. ro a severe infcsration i7f 35zxica11 cliickzn bugs foullif in n m  ! iiiscd ira 1987 and the ilnaia; 

raaieaing ;lesi) irn Ocrotrzr 1467. Nzst 8 was usfit i 3 f i . 1 ~ 1 ~  %988-:990. I b e  Horseshoe eagles built Inest 
b-a laerv\ic.cn Xovem5za. a:ld I3eiembe~. 1989; ha>w=v:,.r rhe pair used nest 8 $11 ti16 1990 breeding season. 
Sitres 1.  8. a;,d 9 are .;ti11 in exii te~~ce,  

Plat;. C7. I-Iorseshoe n;sr 9 5v57as built in a jive I V ~ ~ ~ O V ;  trw, in 1989, wkcn the ~escl-iloin. was in i-lverke ccmditiun, 
as it alsis was in late Fekrt:a~g' 1991 ~\shm the eagles laid hvo e g s ,  In early >$arch, drrrkg ireavy rainfall, the 
resrr.\.~in. level rose a11d inundated the entire nest rrea wittiin three cfays. This photo shows tine Best tree. skiii 
iinundated, in May 4591 :j?.;hofc by 6.1. DI-sscalBj. 



In irrrnmdr), the establi~hrnitilr ef amf'i;is?l nesting structures al Eorseahar has probzbi! been 
cr?unQ-crpr-~iirncti'~ r b ~ : a u - ~  ot frc~jucnt ;ra:an~ialion Ail artifi~isl nesi i3lrrrcRxres ha\ e b'dlzn, and since twit 
cliff use&< snois exist. so kurchcr an:fi;i,ml elest strictures iase rc;oma~cndzd 

CZ,3 EGG CH%R%CTERZSTICS 

'The fiir;.t bald eaglz eggs ciilleckX! f~iis an;al)~is were r c a t  e r d  frona the 1917 Hijrse.jhcte nest &see ~ h i ~ h  
had tailen i'the egys  rcrnaincd intaa, Gmbb and Karhink 19481. Frnm 1'3-'-$985, 15 isaid eagle eggs 
Rere coiiz;i?d from nest% firllcwlrtg failure or abmdom~znt (Grtjbb and Rubink 1978, Ohmart md Sell 
1980. H-H,nj\%$ ~d 2nd ClhmarT 1083, Gru3b et al. t 983, C h b b  1984, GruM 198BaI. We collectd an 
,ailditio~lal I 'I n'slrde eggs during lQ86-;99lf, totaling 26 b o u n  whoit eggs ; r e i o ~ e ~ t d  from Ariz~ma bald 
eagle nests rrdbic cz.3-1,. 

f2"n"Pe632,3-1. tt'hoii: egg.: ;oi8ectsci 2ak Ari~ona bald eagle trreedlny areas, 

Tear Breeding Area Nest Fo, E g g  

Horseshoe 
Ladders 
East Vsrde 
Bmlea 
Ladders 
B artl ett 
fiorsz Mesa 
-4sh 
Bdt-tl ett 
Chino 
E3orse 3Aesa 
Cedar Basin 
Fort: Xfcf)t3weT,i 
AIa21o 
Cliff 
Horseshoe 
Fort ~ % = D o w ~  e16 
he ' s  A ' a h  
LadJerc 



Or the 26 eggh? enrbr>cts were daectcd in only four i 15% r ,  Gmbb and Rtabirrk f 1978 a noted ;a, 25-bdy- 
u1d ennhryus In the Itvo 1977 Horseshoe, eggs, We found embryo about 12 days old In the 19839 
Alamrt egg, anid a 26-day+lif enlPrye in the 1984 Horse iafesa egg (see seclions C3,1 and E4 1, We found 
bh& Hr3rsr: Mesa egg on 3 JuBj 1986 buried under 15-20 cm of soft ~es;sr matend, after twi, yoikng h;ad 
successhily t3edged on 8 Ma?. The egg-laying date at Morse M a a  was 5 January 1986, so %Re egg had 
been ailere for about 180 days befclre i b  ddis;krvery 488 days with two eaglets in the nest). Perhaps the 
Horse Mesh egg died due to neglect b:, rhe dul ts  after the two raglets hat:hitrl. We ubservd a similar 
situ,as~inn at E a t  Verde in 1987$ where O I B ~  eaglet hatch& on 26 Febmzy,  The second eagfet wa 
pipping on 26 Febmary, during a snov; storm, but the adults iefi part of the egg esprtsd when broiiding 
the hatch4 young. and the pipping eaglet died, 

The average size of near11 3630 eggs m e a u r d  ti.rroughuu;sr rhe bald eagle's rmge hx-5 been repol-rd as 
70--76 mnm in tmgh and 53-58 m in breadth (Stalmater 1987). M a ~ u r e m e n t  data were available for 
18 of the 26 known whole eggs collect& in Arizona ;from 1977-1980; however, we rennovd the Fon  
McDowell h n t '  egg {see betow), resuiting in z sample size of f h g g s ,  These Arizona bald ertyte eggs 
had a medn length of 769.3 rnm, rangir~g korr-r 67.5 to 72.6 nun, md a m a  bread& of 55.6 m, varying 
from 52.9 to 59.5 m. Eighty Calikrnia eggs averaged 73,0 nun in ien,& and 55.8 m in bread& 
(Ohmart and Sell 19801, and 263 bald eagle eggs from Fiorida had a mem lens of 71.2 mm m d  55.3 
m (A, Jenkins, G e ~ r g e  Mihch Sutton i2\iian Research Center). Tne m m   fen,^ .for Arizona eggs was 
2.7 nun shorter than Gdifornia and 0.9 mm shorter than Florida. 

If a larger sample confirm that the size of Arizona eggs is smdler on average than those of Florida 
eagles (as the 17-egg data indicate), this would contradict Sdmaster's (1987) statement &at the largest 
bdd eagle eggs are from Alaska and the smallest from Florida. One whole egg collected from a bdd 
a g l e  nest (Fig Tree 1989) along the Ris Uaqui, Sonora, Mexico was larger than tfie mem for Arizona, 
Florida, and California eagles, measuring 57.0 m in bread& and 74.0 man in fen@ (St. Mesta pers. 
c o r n , ) .  An unusu;aliy small mnt egg (Bothstein 1973) was collxted from the Fort McBowell nest in 
1990. The egg mertcurd 47.0 nun in length md 40.0 rn in breadtfi. More deQifs on this "mnt" egg 
are providd below. 

In general, a haid eagle's egg averages 3 percent of the femde's body weight, wit3 the firs: egg of &e 
clutch being the heaviest and the Iast egg the lightest (Stdmaster 1987)- Tne ak7erage weight of eight eggs 
in Alaska was 1130 g r a m  (Stalmaster 19875, while the calculatd m m  weight ax laying of 253 eggs in 
Florida was 322 8 grams with an estimated volume of 11 1.2 cc (A. Jenkins, George Mifrsch Suffon Avian 
R e s a c h  Center), The mem weight of Arizona eggs was 887.9 g r a m ,  with f i  eestimatd vofume of 1 7  1.2 
cc (Table 62.3-2). The mount  of water loss bag u&atcb& eggs is fikety higher in the desert climate of 
Arizona, and because eggs are often coliectd late in the seaon, a poimt which probably accounB for the 
Bower weight of Arizona eggs (cornpard to weight ax laying of Florida eggs), even &ough the inferrd 
volumes are identicd , 

S i n x  the $%st Arhsna bdd eagle eggs analysd were collect& in 1977, no pre-DDT 619%) 
meaurements z-e available for cornpaison, The zfstsest population with pre-DDT eggshell & i c h a s  data 
is in Baja California where eggshells averagd if0,591 m (see Section E5). Eggshell f i i cknss  of 15 
%hole egg4 c~Ilected in Arknna from 1'377-1985 averaged 0.55 mm, 6 percem &irmer than pre-DDT 
levels for Raja Cdifcjr~nia, fn addition, data for 45 eggshell memurernents from whole eggs maad 
fragments coliei td .din Arizclna bdd eagle nests from 1977-1985 showed a nem eggshell thickness of 
054  m (Gmhb 1986a!, 7 percent &inrmer thm pre-DDT levels. n a e  previo~ss smdik\ indicatd &at 



$&.Bale C2,3-3,. kft.a\u~.eml;aari. md con:am~nattion Ieveds ot whi,tla; eggs collected at Arizona haid cag'lc 
breeding a rea  &urn 19-7--1985. 

Nrrrse Me=' Bartieft3 Badert3 brttett' &dead Bertiett" A&" 
3 983 I983 1983 1984 1984 1984 $984 ,V Mean 

F 2 f i a  - - -- -" - - 
'Toxophnrz (ppm! 0.M - .. ". - - - (0.0s; 

MCB {ppm! - - - - -. 

>Mircx @pmj -. .- - - -- -- -. - 
btirnarai X B  {ppm) i &3 0,:: 3.59 - -- D.57 Bl.Z% t l 1.55 
M e r c q  13.17 O.rM 0.11 - .- 0.17 0.29 8 0.16 



DDE and c)rg,urrrcfilc?nne Ievels were not ~ o n s i d e r d  high enough to cltuse reproductive prois$em, 
&Percur> 1cve15 were well aisclvr norm& for mt:st bnld eagle piaprnlati~ra~, indidaeing exposure of Arizitgla 
bald eagle,+ to rnsrcmry ajntaminatioia: howzirzr, z4rizima level,$ %ere h e i o ~  those a s o c i a l 4  wit;% 
diminish& reproductive success (0.50 ppmi iaa ofker sycdies iGrdbb Kiibinb, 1978, H a p o o d  w d  
$ h m a ~  j1983, Grubb et ak. 1953, Gmbh IcfSria). 

We colieaecf l i w h d e  eggs at 10 breding areas from 1986-1998 (Tzifablr $72.3-3) vihicf?. were sent t~ 
Robert Misebrough at the Bodega Bay TnstlQte. Seveas of thcsc eggs (S986-198Cd) have been mdjzw4, 
:ind again suggest that DBE XBJ PCB residues Jc? not appear ti> pose a &rear to Arizona bald eagles at 
this time (see Sectittn E4 fur resul& and discussion of the mdgii). We afso collect& four whole eggs 
("76" 1987, Silc6:p 1987, Horse h f s a  1989, Cliff 1989) in uhich the t opwere  znrshd md contenkc 
dried 

Table C2.3-3, \Ti-]ole egg3 cclllected at Arizona bald eagle breding a r s a ,  1986-1990. 

Year Breding Area Nest 
Length Bread& 
Cmm) fm) 

Chino 
Horse Mesa 
Cedar Basin 
Fort McDoweli 
Af m o  
Cliff 
Horseshoe 
Fort McDowell 
Ive9s Wash 
Ladders 
Ladders 

* e'nusually small "runr* egg (see test). 

We also collected '71 sets of eggshell. fragments from 23 breeding areas during 1986--1990 
iTablt C P , N I .  The fragments ticre sent $0 I,!tsqd Kiff at GI.= Western f-imndativm of Vertebrate Zoi~logy 
BIX measuremerat and ardili ing, 11: ci parx'aa! ssmple. Kiff found a mean eggshell thickness of O.Sfsl m. 
4,g percent thinner tiran pre-DDT ieteis f~2r  B41 California (see Secli~tn E5). The Arizona eggshelis 
were thicker ~ h m  the HO percent ehlnlling Icvel (0.52 rnml assim~xaaed %itIa reduced prnductaiiry in other 
bald eagle populiitii,nr OViemeter er a!. 3983, Nisber 1989). 

Simiiziy, In 26 sarnpies selected fur m eziectr~n mizrcrgraphic extimination of eggshell quzdities, D. Bland 
{Seztion E5) ii-~und a meail shell thichess of 0.56hm, ranging f urn 69.455 to O,65 1 These repraenr 
the khinnest and rhickesr eggshells, respectivei>, known frjr r2rlz~,na baid eagles, Compxsd to pre-DDT 
Irvels, the 26 samples varied from 23.0 percent rhirlner a,'',G' 1987) to IO.2 percent thizkcr (Cedar B a i n  
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Table C2 3 3 .  Eggshell fragments crs%Iecred Rcm Arkoraa bdd  eagie ~ e s t s ,  198(5-1990. 

Sample Breeding Area Seat h a .  

Bmdividtnd BrePiding Toed Breeding 
Areas S m p l d  A r e a  Sampld 

Each Year in Populatlo~n 

Lone Pine 
Cibecue 
CliB 
Kfijrnond 
E a t  tTerde 
Rdmond 
Canyon 
Cedar I f s in  
Rdmond 
Coolidge 
Blue Point 
Pinal 
Pin& 
Cedar Basin 
Redmond 
O m e  
Chino 
Horse Mesa 
Coolidge 
Horsmhoe 
Lone Pine 
Ladders 
East Verde 
Blue Point 
Rdifmctnd 
Sheep 
Sheep 
76 
76 
76 
A lma  
Blue Point 
Horseshoe 
Redmeand 
76 
Blue Point 
76 
Pind 
Ive's Wash 



PART C: P~BPuI,~%T~o% EECQLCBGY r-41 

Table C2.3-4. [Continudl 

Breeding Area 

Individual B r d i n g  Total Rreding 
A r e a  S m p l d  ,4ra S m p l d  

Each Year iri Prlpulatitsn 

Sheep 
Ladders 
Af amo 
Coolidge 
Cliff 
Horseshoe 
Ladders 
Ladders 
Redmund 
Lone Pine 
Perklmville 
Ladders 
Fort McDowell 
Cliff 
Cliff 
Cf iff 
Ome 
Pind 
Table Mountain 
Pind 
Pinal 
Horse hfaa 
Redmond 
Worsahoe 
Blue Point 
Shew 
Eve's &-ah 
Alarnl, 
Almo 
Balefar 
Qrme 
Rectraatrnd 

* EggBdl fmgments cnllected ilra grsilild &lo%, nest treet., m d  ED-\ be great blue heros8 eggshells. 
=* Old eggsbeti fragmen&, ptrssahl> from IQBX.  
*** No sampfes from Ash, DevnH's Post, M ~ l z  Emf9 Pmro, md  PI 



1990'$, again ~ i t l ~  a m2sn of 4 9 percent ZRIBIIIJT, A detailed aandysls qincludmg phs,tr>grapl~s) alf the 
eygqhzli yuaJi.cies, as %ell zs 211 ~~~~~~~~ive narrdrion are przsmtd in Sectiim E5 f e  rs niirewohy &at 
the A~izona breeding arm with the Alghest rate nf nest hilure QCedx B z i n ,  2 of 14 eggs hatch&! 
iSectlon D4.6) had the thickest eggahell. a0.65I mm) iSecricsra E5$ and t?te 1owese conwinan t  levels 
(31 p~m DDE and 18 ppm PCB's lipid nelgkat) (Section E4b. This likefl indicates other f--t di ~ J T S  arz 
operating ra reduce productivitj at Cedar Basin. The 1887 ""7- eggsbells show& the Righcst 1e.t.t.d of 
&inning (8.455 m ~ ,  23% thinner &an prc-DDT levels), %%era we entered the nest foliowing 
abandoment idut to profonged ddisttrrfiance), K e  found the fragments from one egg in a smdH group, 
mctlfizr crushed egg with desaccared anten&. and a third whoie egg with the top crush& ~and conten& 
dried. Eggshell IPagrnd~~~s collated from the *7Gn nest in 1984, w h e ~  two young f'fdped, wers similarly 
thin (0.479 m) (Grubb 1986a2. T h e  only other Arizona eggshells rarzging below 0.50 m were 
ce , i f~ t& at Horseshoe in 1979 IO.470 m) by Cmbb 4198Sa1 when a flood inundattteci, the nest, 

Xs shown in Tahie C2.3-4, we collected eggsi-rcll fragmenb from 23 of the 28 known bald eagle b r d i n g  
areas En Arkoxa. &though the Perkinsviile sarnple map be great blue heron eggshells, Tfie five nest sites 
lacking data indude Ash, Devil's Pnst, Xfuld Hoofl, Pinti;, and Pleaant. The Devil's Posr eagles are not 
known to have faid eggs (Section D4. I I ) ,  and the Mule Hoof breeding area has not been active at known 
nest fncations since 1979 (Section D4.19~.  The only b o w n  eggrs) at Pinto were faid in 1989, but we 
could not collect them wihout possibly dmaging the nest branch, which was built on small brmches 
(Section D4.23). 33s Ash (Sectiorr D3.2) and P lmant  (Section D4.24) breeding areas have not been 
active at h n w n  nest locations since 1985, However, mean eggshell sickness meafurements for Ash and 
Pleasmt in I984 and 1985, were 0.532 mm for Ash and 0.542 mrr, for Pleasant CGmbb 1986a). These 
means are 7 percent Pleasant) and 9 percent (Ash) tfrimer t h a ~  pre-DBT levels. n u s ,  the onfy Arizona 
bretsding %e2s lacking eggshell h i c h e s s  data are Devil's Post. Mule Hoof, Pinto, md likely Perkinsvifle. 

Arizona bald eagle eggshells appear to be getting &icker, as rfeportd mems have increaced from 0.526 
mm (10% &inner than pre-DBT Baja California) (Gmbb and Rubink 19781, to 0.55 nun (6% ';himer) 
(Haywood and Ohmart 19831, to 0.561 mm (4.9% thimer, this s'iudy). 

We collected an unusually small egg at the Fort MiDowell breding x e a  in 1990. Tfie Fort McDoweTI 
egg(s) faid prior ro 13 frtnuary did not hatch irfiey should have hatched by 17 Fehmay) ,  The adults 
continu& incubating until 29 March, then were or, md off ths egg(s) until 7 April. tVe enter& the nest 
on 7 April md colle2ted the runt egg. Ttte egg was round in shape and meaured 47.0 mm in lea@ md 
40,O n m  in bread&, Arizona bald eagli: eggs collect& from 1977-1985 had a mem lengh of 70.5 mm, 
ranging from 68.3 to 72,6 mzn, and a mean breadrt-l of 55.9 nun, vz:v.ing from 52.9 to 59.5 mm (see 
Table C2.3-21. ?'ke runt egg was 33 percent smdatlcr in lengtli 22; percent smaller in breadth thm the 
average Arizona baid eagie egg. Tn blildition, the runt egg was 31 perZen$ s r n d l e ~  an length md 24 
percell2 :-mal%er in breacilf., &an the m i ~ i m u ~ r ,  mea5urements for Arizonh. 

This is the first abnormal bald eagle egg doiumenrd in Arizona, wr_i records $6 rdnt eggs have been 
found f t x  bald eagles in the literatare However, mnt eggs have been document& in another rapti7r 
species, the peregrine falcon fJe&lns 1354 !. Rohstein (1 973) stares, ". , . runt eggs, vaiously called 
dwuf ,  i t ~ k .  wind, or witch eggs, are extromcly rare." Runt eggs haye been rscordd occurring in the 
chacken 27 a frequency of O,Q5 60 0.09 perient dRc?manod% and Romanis% 19491, In his exmination of 
nahrd  nests, Ro&stein (14731 found duarf eggs of three sitagbird species at frequeaeit?s of 0.08 IO 0 %  18 
pzr;ent, He ~ o n c l u d & ~  *., d ~ r i s f  eggs seem to be calasd by tenzporBy disterrhanczs, azcidenb, or 
infectsoras in L$C i)~'idu;lt and appar~aatij i%<$ ncmt have a genetic b4~15.- T%lr Fe.n h$oIcD~jweil fema%e, 



Plate C8. Unusually srnall "runt" egg faun2 m the I990 Fort McDowell nest. 33e egg measured 47.0 x 40.0 mm 
(photo by D. Drlsciili'i. 

banded on her left tarsus, had entered the hreding pair in 1989 and successfully fledged two joung that 
year. This lends suppijrt. to Rorhstein's coaclusion -that run-eggs do not have a genetic basis. This 
Ari~cina runt egg is appdrently the srnailes: egg record4 tor bald eagles. 

RalJ eaglec kizi.2 heen k n u ~ n  ti? la! d second ciilrch r ~ i  eggs from two seeks to up to two rnlontl~s 
fc3lioning rcmcval or earl! fdiitrrs of the first :lu::h (Stalmrcster 198"~ in Floritia. this aspe2t of eagle 
17iiifogy is uscci to bene-flir re~nrriiduition prGgrams. -i%e first clutch 1s r;rnovcd and transported to George" 
Mik.~;ri Surtc~an Xv~an  Mzsedr;'ra {'enter ( in  Qklahc>r?~n'j There the eggs are arrifj~ially ~n:xrhdtai and th2 
young re leas4  ti. the wild In a method calict! "hacking", wi-aesc eaglets are placed in ;f kr3u;er at zighr 
vlr.eks c l f  apz In s.wd e a g : ~  ii,iPitnc. arzit?c~i?l'i) red ifjwthour seelng hiirnar~i;f, and a l l s a d  x f ~ t  fledge ~n d 

semi-natlnrd setting. Xlennwhik. rraiz>r uf the F:ilrida eng8cs la? a se:un:d ili>t:I~ and rdiw ~ j l e i~ .  i)wn 
kousrg, ther.zisa ci;s,-nriali> iloubllng the prniiu;tivitg of rhe hrseding :ma 

Llouhle i.lut;blny has iroa. I~esn prcvlorrqI) r e ~ i ~ r d c d  for bdid eagles in Arizonta: houzker, we di!<urnentai 
:iiree inciiicnzi or bz:ond ;iut:h,-t; from 1'1S7-1930 I Rziilmond 1387, Fort M:Do\{ cII 1988, 3nd T3araletl 
19901 f;%-5 biolrlgfst Robert hlesta and RioS5saems biologist Diiniei Driscolf :ollei'red g r q  remain\ 
fis7~n ~ T I Z O D ~ .  h d J  e3gk nzsis fill:ria ing fhe 4986 hseecling sesson 41 Bke Rzdm~rtd  bseedixmg area,. w? 



dlxi:vere,d <i xesrnJ aa?sk inrtsZ 9) un the n ~ x ~ h  fx? 01 ehet pinn,t;le. imniedilaa;el> beiciw n ~ k t  5 nlzlch \ i ts  
im t t p  ot ihe $nsrllacle %-e icrnilc~~i rr';*j relnd1~14 dnd eggstlei! fragnlena-i. irom both nests In 198', 
se Ieait oaw egg Iizid ~ r i  nest 4, :ind ruo joung .acre raised In nest 5 '132 tragmenes di,tr;-., nz.14 $%ere 
ct,n?irnncil ;is band ~ d g l e  cgg~hells b j  Ll t~ i J  # i f .  t V e ~ i e r ~  F ~ ~ ~ i d d t i o t ?  0f Ye1%2b138br? Zitul<'g> Tf~i\ s*ia> 
ehe rirsr iitttument~d jsncrdcrrce ~-,f double c fu t zh i~ ig  in Arizona bald cdglc.. 

1%: 5ecdr-d 1 ~ ~ e ~ ~ i . 1  o l  douhie clurchlng c~cil~rrtid in I988 at the Fisz-t % f ; l > i ? ~ t l i  breeding drcn. RL~bert 
Xl-esta, USFW'"; ,%imessed i~irhcubdaitic irn nest 13 on 24 January. 73-Pe nest ;ietenlpt tarled prirss tit 
I I Fehnlary, Therz %as mtizh Jisrurbd;~ie kram farming a~kibft.;, a%nod-cugl~zg belcaw the nest, 2nd 
i zi~icle traffic &long h e  river n1hid-i mds h d ~ e  ;uratributiiiJ to the initial failure. On 9 Mar&, tile pair 
I,iid ;I sea~nc! i i r i t ~ h  &eggs s r ~  nest I I tF,irrdrd ivr d. Y988j, ishich fiii!~.d pr im t i t  27 Aptil, Kc>: $ 3  wri,c. 
a-tiit ;llmbaI drart tic its Be)e.aticrn in the uy-p=r branches & t i  a deiun-rprssinp snaag, so eggsfreiis uere nor 
coiiectzil. Xest 13 and tile s n a  tell berwccn Srrne and December 1989 N e  cullei.ted one whole egg 
rrnm neat 11 following its failure. 

i third ir~cidense of double ;lutcfiii?g was docrrr~ented at the Bartlea brezdifing area in 1990 During m 
OKA flight on 5 Pebrusrt. CTSFtt',5, Rzciam;itiitn, and AGE biologicts obsen7eil incuh:ttiiin in nest 2. 
BiclS>stems a::ompanied AMEKWP bioirsgists to the nest site on 9 Febmary. Tne closure gate =as open 
broken) and appeared to have heen rammed by a truck. itiluitiple seis of tire tracks led to the closrire 
fence. which had been cut, 'Z%e tracks continud up the road whish mns irnmdcliately fiehind the nest 
cliff, At &is point, the adults were still incubating in nest 2. On 12 February, the pair abandoned the 
eggs (1 + ) in nest 2 and began reiiirbishing nest 1. The eagles laid a second clutch of eggs (2 -i- j in nest 1 
on 14 March. The second nest attempt failed on 22 March when the adults s toppd  incubating (Kirne and 
Upton 1990). f r  is fikeiy that disrlarbance contributed to the early failure and srrbsequent doltbltr clutching 
at Fort McDowell. in 1988 and Bartlett in 1 990. 

Althor~gh eari) historians docurl-renteif d ~ e  occurrence of' wintering and nesting bald eagles in Arizona 
iCories 1866, Wenshau 1875. ?./learr,s $890. Bent 1937, Je&s and Stevenson $937, Hargrave 1939, and 
Phillips ef ui. 1964), tittle was known about the bald eagle (Hafiaerfus Eeucoc~phafu,s) in Arizona (once 
knc~wn as the souther11 bald eagle (&I. 6. teucocepha!usb prior to 1972 when the LTSFWS began mc;nilorir?g 
the population $Rabink and Pt,d!>orny 19761. 

Inf~$rmatia?n on earl3 produceivity at Arizona bald eagle nesw is sketchy, ccintaining large? paps between 
k3rcedirag xeas and years. In adJiri(3n ro hasrorical nest sites (see seerions 113 and D5) bald zagles 
poasiblt, nest24 at curranti! k n o ~ ~ n  breeding areas prior ti] the: 1900s. According to Chief Haiawathd 
Hoed (pcrh. cnrnm~), eagle:: wi.re. then neiting nn r9ae % O W ~ I  Verde River at Fort jl:H7i7wz16. Rent f1937a 
reported &em nesting u ~ i  $he Salt River rridr to 131 1 bPnssits"; PYirnlo or Rock Creek, Sale R i v ~ r  Bird 
Resen7a:iisn-nw Roobe~e1.e Wescrvvari In additi~~aa eagles maj  havc bcrra nz.;"tng ar the cilnt2~ence alif 
the Edbt Verdet Riier iTasr VeiJc) psiiir so mappirag of the area in 891 8 near Edgle Seht  Corral. The 
Mule Eooi IBretdjng area has bcen oc;uy%~ed ar least since the 1920a and 1936)s- as xvas the RXue Poinsr 
n s t  site {Phill~gr ~t hi!. 19643, K z ~ s  aiers present in h e  What? &fo-tuntains, possibBq lmeax %%Be: Lnlme Pine 
area as early dc i 9 -  (lenks 2nd Stevenson ic?37n The Btirtlert bseediag area has been rlccuyied since 
the eari! 1940s [Phil'eips ~k ill 3 364, Ohmart and Sell 19801, $lorsit M"*fzsa since the B 950s BGibhons pers. 
comm. j. Perking% ills since rh: lc8G~Gs (Rubink and PcidHsnrny 19761, and L d d e r s  since 1962 (Flisqa3 



The firse doctlmented 1Arizona bald a g l e  nestlings fl&g& fkrorn Blue Point in 8932 and 1933, and yorrrrg 
may have fir=dgd from Mule Hoof in 1935 t?hiflips ef al. 195.1, Rubink md Pod'tPomy 19761. Tfiere 
xe no records of productivit) in the 19.10~~ aithough &c: Brtrctett, Fore hfcT>o\veIL, and Mlale Hoof 
breding areas were o ~ c u p i d  ((Phillips ef al. 196-4, Ohmarl and Seil 1980, Ruhink pers. comm,). T h e  
Horsc hicsa bredifing area f l d g d  young in the 1950s and 19ms (Gibbons pers. comnm.i, and alattugka 
praductivitl data are unE;nnwn. Rartltre md Perkinsviilr were oecupid (Xenbink and Padhsirny 1976) 
The Ladders b r d i n g  m a  h 8  been ac t i~e  at least since 5962 (Floyd Thompson, USFWS, inten~iewd 
in Forbls 19791, and the historical Tower territoq producd young in 1965, 194%, and 1968 (Floyd 
n~ltmpson, USFWS, interview& ifin Forbis 1984). Two young hatch& ;rt Bmletts in 69M; howe..ier, one 
nC the adults w s  shot md the other aj,parently abmdond the nest. One melet died in the nest md &fre 

otller was rernovd by Chuck Binder ia Iocd fzlconer), but later died Rubi& and Podborny 1976). The 
Rartlett eagia prorfucd young again from 19fj5-1967, as did Fort McDoweil in 1968 (Rubinli and 
Bctdbctmy 1976). The Horse Mesa nest again f ldg& young in the 6970s (Gibbons pcrs. co rn . ) ,  as did 
Orme (Water Treatment Plant Qerators pers, comm.), md although productivity data x e  not known, 
Perkinsville (Ruhi* md Podbnrny 1974) md "76" maywood and Qhmm 1983) were at least occupid. 
Young E&g& from Bantetc md Fort McDowell in 1970 and 1971 flubink and Podborny 1976). md 
dso from Blue Point in 1876 Forbis 1986). 

The first consistent documentation of reproduction began in 1972, with Duane Rubink's WSFWS) nest 
surveys @ublnk and Podborny 1976). in addition, unpublished field notes by Dume Rubink (USFWS), 
Rich GIinski (AGF). Clay McCoflough (AGF), and J.W. Simpson (AGF), contributed to early knowldge 
of nesting eagles. Productivi? data at active bredcfing arm fiorn 1970-1975, as well as historic& dam, 
were present& in the first USFIYS status report on Arizona bdd eagles Bubink and Podborny 1976). 
During this same period, Stumph and Greighton (1917) of the U.S. Bureau of Reclamation wrote a report 
an Arizona bald eagles. Later srudies supplid productivity data from 1977 (Hildebrandt and Ohmm 
19781, 1977-1978 (Hildebrandr 1981)- 1979-1980 [Sell 1982)- 1970-1979 (Ohmart and Self 19801, 
1 977-1980 (Hayasrood a d  Ohmiut 1980), 1979-1980 (Baywood and Ohmm 1981 1, 1981 maywood and 
Ofirnzt 19821, and 1970-1982 maywood and Ohmm 1983). 

The USFWS formulatd a Souhwestern Bald Eagle Rewveq PI= iin 1982 (U.S. Fish md WTildlife 
Service 1982)- and research continu&{ to provide productivity data &on2 1 983 fGmbb er al. 19831, 1984 
(Gmbb 19843, md 1983-1985 (Gmbb 1986a), as wefi as 6978-1985 (Forbis 1985) md 1970-1986 
(Forbis 1986). We used each r)f rhese sources, including the current smdy (1987-199Cf), to compile the 
reproductive history of Arizona's bald eagles, We also used infomation from interviews with agency 
personnel. imdownsrs, and rtlhzr people knou ledgeable about bald eagles in Arkona, When produaivity 
data from the varictus sourca conflict&, we relied 8111 interviews v;ith Zgency pers6,nnel tts correct these 
discrepmcies. 

In addition to other snldies, the population iaas been monitor& since 1978 by &e i"lrizona Bdd Eagle n'est 
tfiatdh Progrm iABE?ITTI)). This multi-agency &tancad pmgrm was isoardinat& by X,arry Forhis 
cSFS'8 from 1978 to 2985, and by Robest 3 f ~ t a  W S W S )  during 1986-1990. The progrm &lows 
Arizona agency personnel to closely monitor nndii~idud nest sites and intemsne in emergency situatlnm. 
The prbtgrm also contributes scientific data on nesting bdd eagles, and provides valuable exgerierace to 
voung biologiss. This prtpgram h&< pmd~;ed an abundmce of anformation on individual bdd eagk 



bredgag areas in Arizrjna. We i u m p i l d  the details md pcfiinznt data hum ABESWP reports and &r 
atorememion& research pro-jess fos each hrezding area is Section Dd%* 

C2,5,P B o d ~ c f i ~ i l y  1887-1990 
During our study of the mology of bald eaglft,? in Arizona i i987- -19981, seven addition& h a d i n g  arms 
were discover&, raising the number of hewn nesting territoria rla 28. gicwever, &r: discovery of iffme 
prez~irbusiy a h o w n  nest sites a p p e a d  to be the result of irncrmr=d nwt search e%ogs rather than raewty 
&$tabfish& bbrdcilng a r e a  {see Swtia;.n A52).  In the 109 k ~ o w n  breding aeaiyears from 1987-1996, 
a g i m  occtipid 98 nests, of which 73 pars  laid at Iwt 225 eggs, Qf 8': eaglets 71 suzcessful%y 
t l d g 4  at 44 breeding am$. For the four years at' our study: n a t  success [exprasd  as the percensge 
of occupieif nescq producing young, Pnsbpdsky 1874) w a  45 percent: me= brood s h e  (number t s f  

young pel- productive nest) was ; .6; and prtsductiviq (number of young per occupid nest33 was 0.72, 

C12.5.1.1 Summary af finduetivity-1987. The discttveq of four additiond nmting territorit;s in I987 
(farme, Tabie Mounrabn, AImo, and fve'h Wash), saiswf the number of h o w n  Arizona b d d  mgle 
breeding arm to 25, The Fort: McDoweIi pair laid eggs during 20-30 December 3986, and ABEW'I" 
neii watchers a ~ n f i r r n d  incubation on 31 December (Collie and Knoll 3987). BioSysrerns biologists 
o b s e n d  egg laying at the Pind breeding arm on 26 Jmuary. Documentation of egg laying at the 
remaining active nests occurrd during "Occupmcy aPld Reprcxfuction Assessment" fOR4) flights on 2 
Febmary md 17, 23, and 27 March. We observed hatching at the E a t  Verde breding area oa 26 
Febmriry md fledging on 30 May. 83 days later. Juvenila at monitor4 nest sites f'fdgwi between 12 
md 13 weeks of age Qable G2.5-1). 

Adult bAd mgla occupied 23 of the 25 known Arizona breding a r e a  in 1987. Only the Mule Noof 
and Ash sites were unoccupied. Eagta  at Cliff. PIezmt,  A l m o ,  and Table Mountain apparently did 
not fay eggs, leaving 19 active raests with at least 35 eggs. Six of the active nests Partlert, "76", S h e p ,  
Chino, Cdar  Baqin, and Lone Pine) f a i l 4  in Ihe egg srage, but the remaining 13 sites hatched 23 young. 
Twenty of these young flt;rlg& from 11 brleding afeas; & r e  eagle& died at t ~ l o  nest sites prior to 
fledging (see Section C3.2). Nest success for 1887 wa 447.8 percent, mem brood size was 1.8, md 
productivity was 0.87 young, 

C2.5.1.2 Summary of Boductivity--1988. The discovery of two additiond nesting territories in 1988 
(Pinto and Devil" Past), increased to 27 the number of known Arizona bdd  eagle breding x e a .  The 
earliest nafers, the hlmct pair, laid eggs the last week of December, as confirm& b j  ABEKWP nest 
watchers' observations of incubating adsib ,ion t Janu;lry (Newbold and Newhold 1988). The Lone Pine 
pair were last, faying eggs around 8 Mzch ,  with the young t ldging about 6 3ralp. Hatching occurred 
from exfy Febntary to nlid-April, with jlrvemrifes Isving tfie BB& from May to July at 10-13 weeks of 
age iTabZt: G2.5-21, Premature f'ldging a! some nmts was believd due w adverse c l f c u m b & 3 ~ ~ ,  such 
% extraordinary heat arad nest parasites {see sectisas C3,5 md C3.43, 

Bald eagles o ~ c u p l d  223 of &e 27 known Arizona bredisrg areis in 19868: the known nest locaticana at 
Ash. Chino, Mule Enof* and Plertsrznt ren;ain& unoccupied. Eagles at Cibecue, Devil's Post, and  pint^ 

apparently did ~ o t  lay eggs. The remaining 20 active nests produced at f e a t  33 eggs, Four active 
breeding areas (Cedar Basin, Fort T v a i f - ) ~ ~ .  ell, Sheep- md Table Mountain) failed in the egg sedge. witk 
26 young hatching at the remaining 16 sites, Of these 26 wglets, 24 f l d g d  and 89 likdy suwivd to 
indzpendenci: Oee Sectia3n 63.2 for data on mofidiry of jaavenites). Xest success was 6652 percent, mear: 
hroe~d slae was 1.6, and prtsductivity H B  I .O yeauwg. 
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"13e st:irus a i f  the Ash breeding x e a  senlain& questionable. Abtrlts have nor been seen since 1985 at- the 
1%~) known nest sitcs uesP 0 1  I3igiawa) CAI; hawever, adults Bere observed in 1986 arad 1138" at the 
Flighway Tanks, 2.5 1;?1 to tbe east (Hughes pers. c o r n . ) .  These obseniations, s u p p o ~ d  by sighting 
of twi> j~veniitt bald eagles perched north of the h t w n  nest sites in late biaj 1986 (Hughes gers. 
c i t m . ) ,  strongly suggast ttze brzding z e a  ic active at a new but u h r t w n  nesr tocation. 

Four adrath were sighted in ~%e Pleasant breding area during a March carp spawn E,  Ga& pers. 
comm.1, and ;m adult H'ZG oillSssr-;d perzhd in Bhe Mule Ht_sof pinnacle nest on I Febmasy i l i .  Itfestii 
pen ,  conm. 1, althertlgh known nest locations remain& unoccupid ax these sites, 

@2,5.1,3 Sunmar3 of Prodtrclivitp-1989, The discoveq iat a new nest in an histitsizd n ~ ~ t i n g  
territory (Perkinsviile) on 6 June 1989, increasd tto 28 the number nf h a w n  Arizona bald eagle breding 
areas. The Perkinsville site has not been occ~rpid  since &e fate 19QOs or early 1970s (see sections D4 
and DS for details on active md historical nest sites). At ieast one member of b e  pair was in nm-adulr 
plumage (ca. 4 years old). The earlies: nesters, the A l m s  pair, laid eggs the first week of fmuary, as 
coniirmd by ABE?.iT!VP nest watchers. observations of incubating adults on 8 Jaaruary (Molier e's a!. 
1989). The Cliff and Pinto pairs were last to fay, doing so sound  the end rtf February. Hatching 
occurrect from Febmary to early April, with juveniles leaving the nests in May and June at 10-1 3.5 
weeks o f  age (Table C2.5-3). 

Bald eagles ttccupied 25 of tfie 28 h o w n  Arizona breeding areas in 1989; known nest locatiom remain& 
unoccupid at Ash, Chino, and Mule Hoof. Eagles apprrrentfy did not lay eggs at Coolidge. Devil's Post, 
Lone Pine, Orme, Perkinsvilie. Pleasant, "76', md Sheep. The remaining 17 active nests yielded at least 
31 eggs. Four active breeding area5 ((Cedar Basin, Horse M B ~ ,  Pinto, md  Table Mountain) faiI& in 
the egg stage, with 23 young halching a: the remaining 13 sites. Of these 23 eagle&, only 13 B&g& 
(see Section 63.2 for data on norlality of juveniles), Nest success in 1989 was 36.0 percent, mean brood 
size was 1.4, and productivity was 0.5 young. 

One young at the Ive" Wash breeding area was removd from the nest on I1  April, after ABEEtWP 
persomet not& it could not swalIou food and had not m e n  in severd days. The dehydratd nestling 
was taken to Libertv Wildlife Foundation, where Dr. Ka&y I n g r m  removed a fish bone ispine md fin 
rays) which had loiged in the esophaps. Dr. lngram rrstored the eaglet to health. and on 17 April we 
rerum& it to the nest where it fl&g& successiislly 011 9 May. 

C2.5,l.rd Srtialrnary of Productivity--1BBO. Xo new nesting territories were discover& in 1990 mi4 
the numher of known Arizona bdd eagle breding lire% remain4 at 28. The earl) pairs, Fort McDlsswell 
and Almo, laid eggs the second week of January, while incubatit~n at sek~eral sires was not confirm& 
unrii fare Mxcfa, due to weaeker problems wrth OR4 flights. Hatching occurrd  from Fcfimary to e u i y  
April, with juveniles leaving the nests in Sfay and June at iQ-13 weeks of age {Table C2.53) .  LrrgisticA 
problems with 6M flights resillxed in a lack of nestling data at C & x  Basin, East Verde, Eone Pine, and 
Table %fountain, although the amalitunt of excremznt prsena at the Table Mountain west sugges& at least 
one young su9t.ive.d to m advanced stage of developmernt bR. Mesta pers, C O I ~ . ] ,  

Bdd eagles oscupid 36 of 28 howw Arizona breding areas in 19965: known nest locatiom remain& 
unoczupid zt Ash and China, A pair of aeM% were obsesayd perch&? in the Male Hoof pinnacle nest 
on 5 Fsbsusy, d&ough nu k & c r  sighrings occurred dusixsg the nesting seaon.  Eagles il.t Blue Point, 
CIiR7 Cotalidge, Devil':, Post, Mule Ns?of, Perkinsvil%e, Pinto, Pleaant, ;and Sheep a p p ~ e n t l ?  did not l a j  











eggs, Tkt. cemainzng 17 ac:~'i'e nests proi51;ced at least 26 eggs. Four active breeding a r e a  ~Brtrtiett, Fort 
hfcDt~weli. Ive's %'ash, and Ladders,, md po,siRlg three more (Cedar Basin, E a t  %krde, and Lose 
Pine?, fail*& ir? the egg stage, ts r t ta 15 young hztching at the remaining 10 sites. Of these 25 eaglets, 2 4 
fledged horn nine nests Section C3.2 for data on nao.h~iiQ of juveniles) Xest SuiCCJS in 1990 w a  
34.6 percent. rneasa brood size wa 1.6. mct prodractiviry w s  $3 young. 

62 ,5 ,2  Reproductive Mistory 
As discussd previously, hisritrical records. iieexanire, past repurn, m d  inrenizws with tigene5 persomel 
md other people h i ~ ~ l e d g e a b l e  kiht~~t ba:d eagles in Arizona reve;afrsJ one h e ~ w n  bsersding area in &e 
B9?0s, two b:, the 1930s, four by the 3 9 4 8 ~ ~  five by the 6 9 5 0 ~ ~  six by the f 9@s, a d  eight by 1970. 
At least partly a result of increasd ssarch eftorts, 13 b r d i n g  a r a 5  were documented a of 1975, $6 
by 1980, 23 by 1985, and 26 by 1980. At least 383 eggs have hem recordd,  hatching 276 known 
voung, arsd resulting in 232 fldgttci eagles (see Tabfe C2.5-5). Of the 28 lutown breeding szrea* 26 have 
heen active @evil's Post and Perkinsvilie have not iaid any known eggs), producing a pitguiation m m  
uf 1 .S eggs, 1 . I  hatzi.l& yoring, and 0.9 fi&g& eagles per active breeding area per yea. 

Arizona bafd eagles have producd 981 h e w n  eggs in 224 clutches, resulting i r ~  an estimirted average 
clutch size of 1.7 eggs. This is low c i lmpxd  to zhe ayesage dutch size of 1.8-1.97 report& for other 
bald eagle populations (Staimaster 1987). However, Cue to the restrict& view at most cliff nests md the 
warrmted procdure of not flushing adults from tfie nest to count eggs on O M  flights, mmy clutch sizes 
In Arizona are simply estirnatect from the number of young hatch&, This likely explains the r&uced 
average clutch size in the data. Bald eagles usuafly fay 1-3 eggs in a clutch. Although clutches of four 
eggs have been reported, &ere has never been more thm three young record& in a nest (Stdmaster 
t 987). 

Of the 224 clutches klown for Arizona bald eagles, 41 percent (n = 91) contain4 one egg, 49 percent 
(n = 109) two eggs, and 1 I percent (n = 24) three eggs. Simifariy, of the 162 broods known, 38 
percent (n = 62) consist& of one eagiet, 53 percent (n = 86) mrt agfets,  and 9 percent (n = 14) three 
eagle&. Again, this ciose relatii3nsfiip hetween clutch size mind brood size is likely due to the fact &at 
many clutch sizes in Arizona x e  =timat& from the number of young hatched, and so there are likely 
more two- and three-egg ;lutcf.ia9 and fewer one-egg cIuizfses, than the data show. Some of this bias 
is eliminated by documenting the approximate number of eggs, &rough eggshell fragrnens collected in 
individud isolated locations in the nest. However, Arizona adults have been ohservd cmshing and 
removing large eggshell p iece  from hke nest (Driscolf 1985, Poefker and Prtfrniotto 1%85), 

In a sma4ii.r sample of 43 clutches 05 known size, 7 percent (n = 3) conained one egg, 53.5 percesrt (n 
= 23) two eggs, and 38.5 percent ilz - 37) three eggs ( F i p r e  C2,5-11, Thebe 1W eggs from 43 
Arizona ciutches result iaa an average clutdh rize of 2.3 eggs, which is slightly higher than mesa for 
other bdd  eagBe popbnlatics~ns 6 %  ,9?.0 eggs) reporled 5y Stalmater f:iS87), 

Ia other bdd  eagle populariows, Seairxd~ter (:9873 f h a d  &at 19 percent of clutches c;ontaind one egg, 
963 percent two eggs, md 4 perGene t5r'ee eggs. Arlactna a e m  h d  10 percent iess one-egg  dutch^^ 25 
percent less t ~ o - e g g  clutches, md 35 percent more thi-ee-egg clutihes than the memaas for other bald eagle 
pc,puiarictns, 

Data fbr $he number of young in hroodh is not sub-ject to cBe faiieqes discuss& for eggs, arid c m  he 
i;~sm;;aar& direcfly t~ those f3r other  population,^. In d h e r  bald eagle populatia$ns ~rclughout IbFPorth 
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Figure 62.5-1. Percent of ~Irrtches (n = 433 and b r d  (n = 152) p r d u c d  by Arimna bald a g l s  contrtining 
1, 2, and 3 eggs or young. 

America, 50 percent of brosds conmind one eaglet, 46 percent two a g l e s ,  md 4 percent %reg eaglets 
(Sdmater  1987). A r h n a  mgles produced 12 percent less one-aglet broods, 7 percent more broods 
with two young, and 5 percent more broods witft three young than the meraga for o%er populations. 
n u s ,  %e Arizona b&d mgle pctputatiun prduces more two- axd tfiree-chick broods %an the mekn for 
other bdd mgle pctpulations. W e n  these data are mmpared to clutch size, it is lifidy tfiat Arizona eagles 
lay fzger cIutchm md subsequently have farrrgt=r hrmds than the m w  for other bbrtf eagle papufatiom 
in Nortfi America. 

A more accurate picture of the status of the Arizona bdd mgle population is presented in Table 632.54, 
It is possible that more br&ing arm exist& in the 1960s msid 1070s &an we h e w  about, md those in 
remote za welf as some ~Iose  ta Phoenix, remain& undiscovered for mmy y m s .  For those 
'breding ara? where known reproduaive data exist&, prduaiv iq ,  e x p r s s d  ati the n u d e r  of young 
per occupid nest QPus&pzlsky 1974, see fornufa on able) ha fiuctuatd from 0.8 (1972) to 1.430 (1981) 
since 1970. However9 by conparing productivity over five-yar periods, a more stable picture appexs, 
wit'n value ranging from 0.85 to f .I 1. Over the 21-ym period (19"i-1890), 226 known =gists 
tjdged, averaging la,$ young per y m  (see Table C2,5-6). 



Tzble C2.54. b c l w n  pr<>ducfii.ity an- A r ~ o n a  bdd eagie hreding areas, 1970.1948, " 
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We friund i t  difficult eo si3n:pare Arizona producrivit.* data to n-h~r pi' t5ther bald eagle pdparlations, due 
ed ehe variance in r~p~otluccive tcrminoldg>. Postupaisky (19731 stclndardizd these terms far r ~ d p f ~ r ~ ,  
hue researchers did not allhays a:there t i p  :has:: d?Piniiii,ns. Ssaimtasr.:r i'19871 reported that on average, 
a suc;csstul bdd  eaglt: nest contaarls B 6 yroung. ?'he mean2 broad s k z  (number sf p u n g  per success&ial 
nest) for the Arizona populatior?: kern 19";- 1990 uas I .65, equal to t i ~ c  average of other pcrpuiatiiins. 
The mean prodbi~t i~ i t ]  far kt; Arizona prtpulario~; u.ic1 the same period 41970-3990) was 0.90. ?'his i s  
equal to the average pruductia-it?; (11.92) far other populations throughut Sar& America (Stdmacres 
1987). 

5est  success, express& as the pcrcentdge sf u~cupied nes& produciasg young Postuprtlsky 29741, h s  
fluctuare/l &om 0-300 percerat from 1970-1990 i\Fiwri: 62.5-2). However. by comparing data over five 
v e z  pariods, nest su;cess appears more sable, ranging fr'rorm 53,8 to 72-2 percent per period P i p r e  
G2.5-3). Mean nest success over fie 20-year period (1970-L989) was 56.M percent, rc%alring in an 
average failure rate (100% minus nest sui;czssj of 43.36 percent. 'Re refatively high nest success from 
1970-3974 (72%) i x  likeiy an ar%iia:l of the low number of known nests during this period iri = 2-5). 
Xesst succcss for the remaining three periods ! 1975- 1979, 1980-1984, 1985- t 989) was more stable 
(53-56%). Factors agecting nest success vary from one population to another, and a r m  with high 

Year 

Figure C2.5-2, Pcrcen:: west success irl Arizona, %9"-.1990. 



f 970-4 974 f 975-1 979 1980-1 934 5 985-1 989 

Five Year Period 
t 970-1 389 

Mean 

Figure C2.5-3. Perant nest success over five yeax priods, and m a  nest success, for .Gu?.aa bald eagle hrecding 
area,%, 1970-1989. 

DDT!DT)E, e.g., Big Sur Coat,  Cdi*;lomia (C. Mimmelwright pers. comm.), Catdina Island, California 
(6;ucelon ~t ai. 19891, G r a t  L&es Regiorn of the Midwat {Stalmster 19873, or PCBs, e.g,. Great 
t&es Region of hfilid~est (K";stioraal Wildiifs Fderation f890), wit$ tend to have a Hrtwer success r;ibe thm 
those in uncontaminar& a r m ,  Nest success for the Arizona population from 1970-2996 was 54.37 
percent, which is 3.5 percent below the mem fc3r other populations &ruknghcsut XoTkiB America 958%) 
repoft& Fy StAmater ( 3  987). 

It- is impomat to note, hg~weves, thaa iat Arkiana we probab"@l knnx  more about the momdiQ of our 
m g l e ~  than do r e s a c h e r s  studying other populations~ Nest sna~cess d8ta for many gopula~trioas nc 
azquird from PUI"VZY (ORA) flights when &aae young are 8-10 weeks old, In Arizona, due to the 
AEIESWP aab orher prc;jec&, we have data osa juvernile msfidity prior to fldging. Thus, estimraates of 
Arkona" nest suecss may decrerpse as a result of OUT greater kraowlditge (sf juvenile mctrtrt92ty just prior 
to %I&gi~lg< PEe;.wever, the dose wzitch we keep on ,4riZona, R ~ S B  i.4faEWP~ &SO increases sufvivnsship 
hy Atowing us tip 3wker;ene in emcsgenc) sirnations a d  s3va.t; eaglets which ws3uHd have otherwise 
perish&, 



The data pre-sent& in Figure C2.5-1, uhicb dacribcc the percent of clutches tn  = 433 amd krtiods 
(n = 162) protfucd by Arizona bald eagles containing 1, 2, md 3 eggs or young, ostly includes active 
nests (eggs Iaidj mcl dow not take nestiing momit.; into consideration. A complete maiyeis of 
prnductivitj in the Arizona popuidisn &so needs to a d d r ~ s  the percent and number of yourrg fldgtrd 
at occupid nests (Figure C2'5-4). This rne&~>d taka into account pairs &a: do slot lay eggs, eggs &at 
iaii to hatch- a d  ytlung titar sumivd tu f ldge ,  Thus, sf 258 sccupid  nests in Arizona far all 5 - a s ,  
45 percent f n  = f 16) did not produce young, 25 percent (n = 63) ;T'jd,o& one eaglet, 26 percent cn -- 
68) p r o d ~ ~ &  two young, and 4 percent (n = If l fledg-& three eaglets7 The 45 percent (n = d 16) of 
aesL$ which did nut produce young cm be further separatd into 14.3 percent in = 37) thzt appaentiy 
did not lay eggs, 23.3 percent in - 643) where ghe eggs fail& to hatch, 2nd 7.4 percent (n = 29, where 
the entire brood died prior t~ tldging. 

h a ~ e r  'nAd ertgle populations &roughout No& America 47 percent of occupid nesb ifid not produce 
young, 27 percent f ldged one mglct, 24 percent produced two young, and 2 percent fterfgd three eaglets 
(Samaster 1987). The ArHona bald eagle population s h o w 4  2 percent Izss nest Pdilures lor no eggs 
laid), had 2 percent less one-mglet taraods, 2 percent more broods with two young, -and 2 percent more 
h r o d s  with three young than the averages for other pcapufrttisns, 

a 4 2 3 

Number of Young Fledged 
* '84% did not lay eggs and 31% failed to hatch, 

Fipre  C2.53. Percent md number of p u n g  .pridu;ed at w ~ u p l d  bald mgle nests m Gd,naa,ws. 



Asiaesna bald edgles haye pnjducd 381 kaowgl eggs, 01. ~ h l c h  276 (72% j 1iac;hed aatlirags. md  28 
percent died of were interlilr. Of wufbe, the aXual number of eggs tkom thosf: nists ;$a like]! greater 
&an 351, Egg numbers In t%rkona are often mtimatd from the numher of  yctrrng hatchd {see above); 
inus, the actual egg n~onafity rate is %ikdy higher than 28 percent, Of the 276 mgI&s hatch&. 232 
r83X) f l d g d -  and I6 percent died. Sblrnater 11987) presemtii data on 4% eggs from other &aid eagBz 
popufat~vns &roughout North America, of which 75 percent hatzf-sd md 25 perccnr d i d :  of 433 young, 
85 percent B & g d  md 15 percent d i d .  Al&sugh the cornpaison hints thzt the. Arkona pcrgsulation h s  
a higher rate of egg fat JEST 3%,  but likely more) and neqtiing a l % )  rniifiaI.Iit3 the differerazc. was not 
signifrcmt by Chi-Sqrrarr;, 

In s u m a r q ,  the Arizr~na bald eagle popularinn produca more two- and bfiree-chizk broods thm the mem 
for other bald eagle popularions hrougfi~ul: P ; o h  America. When Ehe~e data arc compzr;cB t~ clutch size 
(using knrtwn or s t i m a t d  AArsna clutch size daa ) ,  Arizona eagles lay larger ctutches, resulting in 
larger hroods thm the mean for other populations. However, nestling sunivaf rates in Arizona a-e 
simiiar to those in other populations, 

Nest-bound eagle& do not have access to free water, and Arizona has less precipitation md higher 
temperamres, than other populations which Iikely rauIts in an increasd incidence of heat stress (see 
Section C3.5). In addition, nest paraites, which appear to be more c o r n o n  in cliff-nesting raptors (Plar"r 
1975, Gmbb 1986b1, including bald eagles (Sgtion C3.41. may also cuntribme to slightly higher levels 
of natling mortAt;fty &an other popul;ltions experience. AZrhough Arizona nestlings are subject& to heat 
stress and Mexican chicken bugs. the nestling mortdity in Arizona is roughly eyuA tto that of other bald 
eagle populatiom in North America. See Section C3,2 for furlf.rer details on nestling rnortadity in Arizona 
bald eagles. 

62.5.3 Analysis of Repruduction at Breeding k e a  
Productivity at an individual nest site in one year is the result s f  a multi&de of factors including, but 
not restrict& to: (1) stabifity of nating structure; (2) cfianga in the adult pair; (3)  ferzility of adults; (4) 
nst ing and foraging experience of adults; (5 )  food avaifabilitr;; (6) climate fe.g.. heat, cold, precipiration, 
fiooding, wind)iSection C3.5); (7) human distur'bance and impact, e.g., monctfilment (Section (33.31, 
poisoning, shooting, black-market feather trade, fxming and ranching practics ((Sections C3 and C4j; 
181 intraspecific asld interspecific interactions @r&ation, territorial disputes) (Section 07); and, (9) nest 
parasit%$ (Section C3.41. nerefore ,  the pr~ductzvity of the population is not mere15 the species' general 
capability $0 reproduce, but its evolut innq predisposition to adapt and survive in an ever-changing 
ecosystem. The matter is k h e r  compound4 h i  the bald eagles' location at the top of b e  fcjtid chain, 
where it may be impart& by how its prey adapts to slnitru: envirorunental changes 

C2,5.3,1 Occupancy, LiEie wa hewn about Irreetling bald mgIes in Ariaona prior 19716 when the 
KSFWS begm s t d n i r i n g  the populariua if;ub.ubink ;tn$ Podbnrny 19761, Only two brzding areas ware 
h o w n  to agerncy persitnllzB in 1370, eight nest sires had heen Iscated by 21974, 62 hy 1973, 18 by 1983, 
and 28 by 1989. Tfae ntrnrber of breetling areas isa Arkona is expectd to i n c r e ~ w  as nest search eiYorts 
continue. Some new breading a r e a  aare probabl3 piorreer eRtx% by an expanding pop~ilatiora, but mzn:, 
contain muitip8e nests, indicaei~g C?ey nere pruSably ccanpid prior to our knoaledcigc of their existence 



a. Young were raiheci; 
b. Eggs were laid; 
c An adult was observed sirring Iov;. in the nesz, presumably incubating: 
d. TWO adults were ob~ert'ed per&& cjn or neaf &e nest: 
2. An adult md a bird in i m a m r e  plumage were observd at or near the nest, if cnuaqhip 

behavior itccnrrd; or, 
f. R ~ e n t  repairs (fresh sri:ks or lining), mute, or fm;thers were visible at nr neitr the nest. 

'Therefore, an ranoccupid 'rrreding area is an area containing a n a t  at which none o f  the above iocrficators 
is observd, An active nest is a nest in which eggs have tbwa faid. A fai34 tdest is an active nmt in 
which eggs did not hatch, or young died before reaching an advaned stage of development, A successhl 
nest is a11 active nest in which at feast one young sunrived to an advancd stage of development 
postupalsky 19741. 

Historical reports of occupancy exist for several bald eagle b e d i n g  a r e a  in Arizona, some dating to &e 
early 1900s (sxtions D3 and D5). when discussing b r d i n g  area occupmcy, it is impol-rant to note &at 
a nest sire recorded as unozcupid in say one year, simply m r m  no eag-gla were seen at howifi nest sites. 
Throughout this srudy, vie have discover& previously unknown nest locations at many breding arm 
(Blue Point. Gmpon, Cc~olidge, Lone Pine, Orme, Pind, Redmond, Table hfountain). In most cases the 
nests exis t4  prior to discovery, and several contain4 old eggshell fragments (Coolidge, Orme, Pind, 
Table Mountain). Tfie presence of eggshells indicates the eagles nested in a year when the breeding arm 
was giber recorded as unoccupied or as yet undiscovered. 

Of the 28 known breeding arm in Arizona, 11 have been recorded as unoccupid. Since Rubink and 
Podborny (1976) began documenting Arizona 'odd eagle nesting activity in the early 1 9 7 0 ~ ~  six sites have 
shown apparent occupancy problem. Mule Hoof has the highat percentage of unoccupied years (65%, 
n = I f years), followed by Plmant  (588, n = 71, Ash (56R, n = 51, Chino (SO%, n = 31, BIue Point 
f35R9 n = 71, and Ladders ( I  6% , n = 3). Of the remaining five b r d i n g  rueas, Gibecue wa recorded 
as unoccupid for two years, and Cedar Basin, Pind. East Verde, and Fort hfcDowell were report4 
unoccupid for one year each, 

The Mule Hoof breding area, first known active in 1935 Phillips er ul. 
19@j, fled,o& two young in 197.1 (Rubink and Podborny 1976). The pair laid eggs in three ether y e a s  
(1975, 1978, 19791, but failed. Nest 2 was reiurbishd by ;the eagles in 1982 {Haywood md Ohmm 
19831 and a pair of adults were nhsewd en nest 1 in 1990. Xn the other 11 years since 1974, the 
territdtrl has r c n a i n d  unoccupid aar known nest foc2t,tions, although one adult was sight& on 5t;se I in 
1988, Hsot;?eses on the I x k  rtf occupmcy at Mule Hrtof arc discuss& in Section D4-,19. 

Pleasant B r e d i n ~  Area, The Pleasant tsreding area was discover& in 1979, however, It was not b o w n  
to he active until 1983. The Pleasalt pair, a &I1 adult female and a neas-adult male, laid eggs in 1983 
and 1%5, which f2iIed tto hatch (t7.S. Burem of Reclanzation 1984b, Berger md Droege 1985). ' B e  two 
h i t w n  nests were ~ l n ~ i : ~ p i a l  in 1986, albirr~ugfi one adult was in the nest area fr~~aaa fmuary to Eebrtrary 
iBerger eb at. 19861, A pair of adufs were observd near the nest cliffs on 25 November f 986 (f-Ydchuk 
H986), and a pair was perched near the cilr'f nest on 2 June 1987 TT. G2t.z pers, c o r n . ] ,  indicating the 
pair may hati; nested in ;m t a & n o ~ n  I ~ x ~ ~ ~ c B B  in 1987, 93e howin ncsb were U T P C ) C C M ~ ~ ~ ~  in '1988, 



Isciwcvcir, ftmr a d u l ~  were s~ghtcd in the rnesr area during a carp hpawpr sw Xiarsh lTr. Gatz pus .  ;t~~m i. 
Adults Rere sighted hi111 the a-ea in 1989, aldiotrgh no n s t  activit) occurred" In 1990. a rlevy pair occupied 
the  cliff nest, a nex-adult m d e  r ca. 4 ycars c~ldj. me", a female %if3 ft llSFWS band on her: .eft tsrstis 
( A l .  @TOSS p a s I  conm.), It ts possible the Pleasm-nt sagles ;ase n ~ r i n g  in U ~ I L ~ W R  nest Irscations, due 
ti2 their sporadic appearance in the areid. The !.xis hewn nest s i t s  have hcen %rnt~csupi& for seven tjf 

the 12 >ears ~ c :  h a ~ c  knt~v;n abcaut &e breaaing a-ea, a d  (to our hohsldcfge) tine pair 11% never been 
successful, 

. The t a o  Ash nmts were repost& i~ in1982 03. Jackson pers, c o r n . ) ,  &though the 
breding area wa4 not found by ageni"? personnel until 1%81 8.e Ash eagles fledged one youfig irn 1984, 
and two in 1985 (Gruhb 1986a). The t n o  h i t w n  nest locations have remain4 unoccupid since 1985, 
however, aduis have been observccf at the Ffigizwaq. T d s ,  2.5 lcrn to the east, in I986 rind 1987 (Flughes 
pers. comm.). Tnese observations, support4 by the sighting of two juvenile bald eagles perch& nortfr 
of the known nest sites in late May 1986 t%ughes pers. comm.) strongly suggest the hreding area ic; 
active at a anskt nest location. 

The Ash hreding area is located ifin h e  mountains south of the f At River, on an intermittent s t r e m  (Ash 
Creek). However, the pair deliver& suckers to the nest as prey when the creek was dry in 1985 
(DriscoI1 f985b) and berefore must have traveled to the Salt River for at teastst some foraging. It is 
interesting h a t  the two known Ash nests are 11.0 h (by air) from the Sdt River at Mule Hoof Bend 

19 1) md 1 1.5 km (by air) from h e  Salt River at Black Rock Rapid (Xm 159- just below Gf m o n  
FIrtr), Thus, in nesting there, the Ash pair could accas  e iaer  section of the river. 

The Chino breeding area was discovered in 2985, when it A&g& two young, 
tch in 1986, however, two young were fostered into h e  nest from the inundatd 

Horseshoe nest site, and Bedgd. Hn December 1986, the Chino femde (or pair) mov& ru 13 I(m 
and built a nest on the north shore of A l m o  Reservoir (see Section D4.1). A new femdt: 

(or pair) built a nest in a snag just u p s r r m  of the 1985i1985 nest at Chino in 1987 md laid two eggs. 
The eggs faifd to hatch and the limb and nest fell in May 1987. The breeding area has been unoccupied 
at h o w n  nest locations since 1988. The Rig Sandy River is dry during part of the year, and the Chino 
pair utifizd the reservoir on 231 occsions when observations were made h e r e  in 1986 (Sudz and 
bllsrgan 1986). The A I m o  and he 's  Wash pairs &ready have nests on upper h t m o  Resewoir, and it 
is possible that the available habitat cannot sup pit^ three bald eagle breeding areas on &is section of the 
Big Sandy, Santa Maria, and Bill Williams rivers, 

Blue Point Rrer=Jiaag Area. The Blue Point hredxling am, with earl3 records dating to the 1930s (?hitlips 
PT al. i96.l], was repvfid as unoccmpid from 1973-1978, h r  au-rent howledge of the Blue Point pair 
and their extensive use of Sagucxn Reservoir (see, Section B4,2), indicate that the pair may possibly have 
nested in one t ~ f  the side canyons off the re3ervoir during this period. In 1387, we discover4 the eagles, 
with Pliree young, in a previously u h t l w n  on 2 side canyiln off Willow Springs Cove on Sagurare) 
Resen-itir, ru'ests simated inland from water sources iBlue Point, Orme) are difi2iticult to locate, which mafa' 
account for the eagles" choice of location. Both ooB these breding areas experience an exrraord~raa) 
amount af hiranan recreatir,~ pressure, 

Ladders Breding Area. The Ladders breeding aela &as been active since 4952, Rut it was not d ismverd 
by mm-iagemerat agencies until 1972, and has sifftce producd 8% %cast 25 eggs, hatching 17 ytarrng, of 



which 14" have fledged (Section D4.17). The nest site has no apparent problems (see Sectiow B4.31, 
however, the h o w n  nests were unoccupid from 19'74-1976 @ubi& md Podborny 1976). 

C2.5.3.2 Egg Reduction. There are severd Arkona bdd eagle breding areas which are occupied y e a  
to year, but fail to lay eggs. Possible r w o m  why a pair of eagles would not lay eggs in a given year 
might include mate replacement, infertile or csntminatd adul@, or stress induced by dismrbmce. 
Breding xw which may have egg-laying problem in Arkona include Sheep, Devil's Post, Cliff, 
Coolidge, P l a m t  (see above), Pinto, md Perkimville. 

The Sheep b r d i n g  area, on Tonto Creek, has been occupid each of &he nine years since its discoveq 
in 1982. The eagles have laid seven eggs in four years, two of which hatch&, but the nestlings d i d  at 
1-2 days of age. The Sheep adults apparently did not lay eggs in the remaining Eve years. Food habis 
data indicate the Sheep b r d i n g  arm may Rave a prey availability problem. 

The Devil's Post b r d i n g  area on Burro Ckeek has been occupid at l e s t  since the early 19'10~~ but was 
not discover& by management agencies until 1987. The adult pair has been present each year since, but 
they have apparently never laid eggs. On two sepxate occasions in 1990, both adults were obsewd with 
what appeared to be grease or oil s m w s  on their beads and tails (R. Hdl md M. Cross pers. co rn . ) .  

Both Cliff adults were dready barnded when the b r d i n g  area was discover& in 1984 md have occupied 
the site since; however the pair did not lay eggs in 1987 or 1990. Failure to lay eggs in 1990 may have 
been related to disturbance in the breeding area (see Section D4.9). 

The Pinto breding area is an interesting case, involving a polygynous relationship with the Pind mde 
(see Section D4.23). The Pinto female md Pind male have built nests md copulated each year since we 
discover& the site in 1987. The Pinto femde apparently did not lay eggs in 1988 or 1990. In 1989, 
at least one egg was laid, but the Pinal mde did not assist in incubation, md the Pinto femde had to 
leave the egg(§) to forage. 

The Coolidge pair was diseover4 in I985 and the eagles have laid at Ileast eight eggs, Wdging five 
young from 1985-1988. The pair apparently did not laid eggs in 1989 or 1990. Gila River Wows were 
terninat& below Coolidge d m  during the w l y  p a t  of the 1990 breeding season; however, we do not 
h o w  if &lais agectd egg laying. 

The Perkinsville bre4ing area was at l e s t  occupi& (may have been active) in the 19ms md early 1 9 7 0 ~ ~  
but remain4 unoccupied from 1973-1988. A pair of eagles, d Ieat one of which was a nea-adult (ca. 
four-yms+ld), built a nest at Perkimville in 1989, daough apparently no eggs were laid. A near-adult 
pair (ca. five yezs old) (female banded on right txsus) did ~ o t  lay eggs again in 1990. 

C2,5.4 Treads In Roductivity 
W295 howa nests (territoq/yws) from 1970-1990, only 15 percent were unoccupid; 85 percent were 
occupid, 93 percent active (laid eggs), md 46 percewt success%lly fldged young (Fipre C2.5-58, This 
nest occupmcy rate for Arbona bdd eagles was 114 percent higher thm that for other populatiom 
hroughout N o d  America, which Stdmater (1987) noted was 71 percent. Similarly, Arkona nests were 
active 5 percent above the zverage for other populatiom 968R), a d  were successki 3 percent more often 
thaa the mean far other populatio~s (43R)gStAmater 1987>0 
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Breeding Areas 

F i p r e  C2.5-5. Percent of h o r n  k m n a  bald eagle breeding a r m  whch were occupied, active, a d  mcwssk!, 
from H97G1990. 

Al&ough the Arkona eagles occupy, lay eggs, and B&ge young at a higher percentage of h o r n  
breding areas relative to other populatiom, the d~reas ing  percentage diEerences (14 to 5 to 3) indicata 
that fewer Arizona pairs that occupy b r d i n g  atxis lay eggs and fldge young. From 1970-1990, 
Arhona mglm anemptd to breed (laid eggs) at $5 percent (215) of the occupid nests (252), but ody  
54 percent (137) of the occupied nests succmshlly f l d g d  young p i p r e  C2.56). Of the 85 percent 
(215) which laid eggs, 6-4 percent (137) succmshlly f l d g d  a g l e s .  Arkowa aduls did not lay eggs at 
15 percent of &e hown  occupied b r d i n g  area  from 1970-1990. The namber of b o w n  occgpied bdd 
eagle b r d i n g  areas in Arizona has increased from two in 1970, to five by 19'74, 10 by 1979, 17 by 
1984, md 26 by 1990 nable C2.5-7). 

Arizona bald eagles laid eggs 2% scc~pied breeding a rea  4 percent less thm the mean for other 
popul2tiom &?%roughout North America (89%), md fledgd young at occapied sites 4 percent Iess &m 
h e  average for other populatiom (58%) reported by S d m s t e r  (1987). Of pairs which laid eggs, 
Arizona eagles fl&g& young from 2 percent more nests thm the me= for other populatiom &roughout 
N O P ~  America (Stdmater 1987). However, a explained in the first section p4.8)  m a ~ y  s f  these nest 
sites suffered brood reductions prior to fledging. 
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Breeding Areas 
Fipw C2.5-6. Percent of b a r n  PYTimm bald eagle nests cvhich were mupied and active, active and s p p c c e s s ~ ~ ,  
and mupi& and successhi, from 197G11990. 

M e n  the Sou&west Bdd Eagle H%ecoveq Plm was written in 1982, eight of 13 occupid nests were 
successful, fldging 14 young for a productiviq index of 1.07. The n u d e r  of succasfinl nests p&d 
8% 115 (of 23 occupid sites) in 1988, fldging a record 24 young, J&ougfa productivity remain4 s&ble 
at 1.04. In 1988 we obsemd nm-adult bdd a g l a  (ca. 4 years old) irn four pairs, md replacements d 
m addition& Eve nest sites (see sectism A5.2 md C3.5). In 1989, as temperamres rose during the w l y  
nesting s m o n  (Section C3.5), the number of succaska%l nests plungd to nine, Bdging only 13 young, 
md productiviq f31 to 0.52. We observed m addition2 nea-adult in a pair md four replacemens in 
1989. In 1990, nine nests fl&g& 14 young md productivity w s  0.54, similar to 1989. We r w r d d  
four nex-adulb in breding pairs in 1990, md two more replacemen&. 

Such a high rate of change in adult tenure at AArona bdd eagle b r d i n g  areas suggsB factors sther &m 
nawrd m 5 d i q  are at work, such as shooting. How~ver, some replacemeas may be due to i n c r a d  
dtercatiom with other eagles s ~ k i n g  b r d i n g  status. Al&ough pmidly due to a greater h o w l d g e  of 
nest locatiom, the number of young fledgd ranged from less thm 10 per yea prior to 1980, to 16 in 
1981, 22 in 1985, 24 in 4988, md &en 13 in 1989 m d  14 in 1990. 





recent years. As Stdmaster (1987) points out, "A population may be reproducing at a mmimum rate, 
but if the survival of full-grown birds is poor, the population can rapidly become extinct!" 

%Vet Cycla .  It has been hpo&esk& in the past that wet cycles (periods of i n c r e a d  precipitation) in 
Arkona result in increased bald eagle productivity and population growth. Two factors which complicate 
h i s  zndysis include differential r a i~fd1  (or snow) at each breeding area m d  the seaondity of rain. Most 
precipitation in Arizona comes with the "monsoom" (storm from the Gulf of Mexico in July md 
Aupst)  and during the winter months. The greatest m u i d  precipitation (measured at Sky Harbor 
Airport in Phoenix) was 19.73 in. in 1905, md the l e s t  was 2.82 in. in 1956. Mean m u d  precipiQtion 
is 7.11 in. (O*ce of State Climatologist 1990). Peaks in rainfzaB1 occurred in 4978 (16 in.), 1983(13,5 
in.), md 1984 (15 in.) (Table C2.5-8). In the s m e  years, nest success was 60.0, 53.8, and 4'7.1 percent, 
respectively. Low precipitation levels occurred in 1975 94 in.), 1977 (3 in.), 1979 (6.5 in.), 1980 (6 in.), 
m d  1989 (5 in,). Nest success in these years was 57.0, 42.9, 42.0, 33.3, md 36.0 percent, respedively. 

It is interesting that 1989 (4.94 in.) was the driest year si%nce 1977 (3.16 iw.) md had 143 days of 
temperaares in excess of 100" F; nest success droppd to 36.0 percent. Nest success was also How in 
1990 (34.6%) when precipitation levels were slightly above normd (7.73 in.) muad in 1980 (33.3%) when 
m u d  rainfall was 6 in.. Therefore, nest success does not appear to flucmate directly with m u d  
rainfall. 

A m u d  rainfall Ass show& no direct apparent relationship to eke discovery of "newm breeding s e a s  or 
h e  number of young produced. In 1980, when agency personnel knew of 12 breding areas, m u d  
rainfall in Phoenix was 6 inches. Precipitation increased each year (7.5 in. in 198 1, 110 in 1982, 13 in 
'1983) to a high of 15 in. in 1984. From 1985- 1990, a m u d  rainfall remained at 7.5-8.5 in., excluding 
1983 when it fell to 5.0 in. W.S. Nationd Oceanic and Atmospheric Administration). During eke period 
1980-1985, the number of known breeding xeas  rose from 12 to 20, and fledged young increased from 
5 to 22. As precipitation returned to normal levels from 1985-1990, the number of known breeding 
areas continued to rise @mially due to increasd nest search efforts) to 28 in 1989 (see Section C2.0). 
The number s f  young fldged droppd to 17 in 1386, rose to 20 in 8987, pe&ed at 224 in 1988, eken 
declind to 13 in 1989 md 14 in 1990. 

In an effort to discover a paltern in the data, we plotted m u d  precipitation and nest success from 1975- 
1990 (we removed the pre-1975 data because of possible bias a soc ia td  with the low number of h o w n  
breeding areas). The regressions showed no relatiomhip between nest success and precipitation in the 
s m e  cdendar year9 h e  previous cdendar year, or a 5-year moving average of precipitation. Although 
Arizona bald eagle nest success, the number of young produced, and the discovery of "new" breding 
xeas  did not appear to fluctuate with m u a l  precipit~tion, other factors such as extended periods of high 
temperakres, or flood conditions creating high m d  turbid river flows, may obscure my reiationship. 

C2.5.5 Ranking of Breding A r m  
Of the 297 total nest-yeas of h o w n  productivity data, Arkona breeding areas successf%ba%8y fledged young 
in 46 percent of nest-years, failed ia 26 percent, were occupied but did not lay eggs in 12 percent, 
remained unoccupied 114 percent, m d  status was u h o w n  (site not check&) in 1 percent of nest-years 
(Table C2-5-9)- 

We ra&d the 28 Arizona bald eagle b r e d i n  areas bas& on the total howw number of young producd 
over the y e a s  (In the case sf a tie, we considerd number of successfa1 yews, percent of successhl yeas  



T8bie C2.5-8. The rel~tiomhip of n a t  succms md the number of h o w n  Arizona bald eagle breeding 
area tto m u d  precipitation in Phoenix." 

Predpiib~on Kaow B r e d n g  
Year (inches) Nest Success h e a s  

* Precipi~tion data &om %'.So Sationid Ocemic mggd At1110sphe~ic Adnsni~stration. 





since a site's discovery or first recorded data, md the mem number of young produced per h o w n  
occupied year (Table C2.5-10). ~ e r ~ ~ ,  the Fort McDowell territory has been the most productive site, 
fldging 33 young in 18 successful yeas since 1968, witb a m a  of 1.6 young per occupid y e a .  The 
East Verde breding area ranked second, fldging 26 young in 14 successful years since 1973, with a 
m a  of 1.5 young per occupied year. Blue Point was third, fldging 22-24 young in 8 successful yeas 
since 1971, with a a e m  of 1.5-4 -6 young per occupid year. 

The Ca~yon eagles have successhlly fledged young each year since the breeding xea's discovery in 
1986, but is ria-&& 12th due to the low number of young producd (6) overdl. The Coolidge eagles 
have fl&gd five young since 1985, but is raked 1M7 bdow more recently discover& sites which have 
Bdg& a higher number of rnm young per year. The Cliff breding area is ranked 118th for similar 
TWOM. 

The Sheep breding area was the least productive site. Al&ougR eggs were laid in four of the nine 
occupid years at Sheep; two young have hatch&, but none W d g 4 .  A l ~ o u g h  Sheep is the least 
productive site, the Cda r  Basin breding area h a  experiencd the most nest failura. The Cedar Basin 
eagles have laid at least 14 eggs in 12 years; however, ody  two b o w n  young have hatch& and f l d g d -  

In order to deternine the aquatic habitat type containing the most productive bald eagle breding areas 
in Arkona, we us& the percent of successful years (since mch breding xea9s discoveq or the first 
record& productivity data) md mean number of young producd (in sccupid years with h o w n  
productivity data) at territoris where the eagles forage on: (1) regulatd rivers oniy (below darns); (2) 
regulated rivers and reservoirs; (3) reservoirs only; (4) free-flowing rivers and reservoirs; (5) free-flowing 
rivers only; md, (6) fiee-flowing creek. For this cornpaison, we included the Ash and Cmyon eagles 
(which nest about 13 km norLh and south of the upper Salt River) in the Gee-flowing creek category. Ash 
Creek is intermittent, remaining dry most of ahe year, and although foraging data are largely lacking on 
these pairs, it is suspect& they travel to the Salt River to forage (see sections D4.2 and D4.5). Similaly, 
although t h d r m e  b r d i n g  area includes a small mn+f-river resehvoir behind the Granite Reef 
Diversion D m  (Maxwell Raewoir) the breeding ixea was categorkd as regulatd river ody,  since the 
habitat features (and likely the fishery) of the "reservoir" more closely resemble a river. For the E a t  
Verde Bredinng Area, dahoaagh the eagles often forage in the artifacidly supplement4 E a t  Verde River, 
we includd the territory in a e  category sf free-flowing rivers. The reason is that the East Verde River 
ehibi@ the characteristics of a free-flowing stream. Note that, for r d i n g ,  we used data on the totd 
number of yeas since discovery so a to consider occupmcy problems possibly s t eming  from habitat 
qudnlity. 

Arkona breeding area  on regulated rivers were the most productive, having been succmshl in 78 
percent of years, with a mem of 1.5 young (Table C2.5-11). Pairs foraging on replated rivers md 
resemoirs r m k d  second, md were s~4ccesshI in 52 percent of years, with a mem of 1.0 young 
produced. Eagles on reservoirs r&ed third, having been succasfd in 50 percent of yeas,  with a m m  
of 0.9 young. Fourth ranked were eagles that forage on free-flowing rivers md reservoirs, which were 
successful in 41 percent of years, with a m m  of 0-8 young producd. Following closely behind were 
pairs &at forage ody  on free-flowing rivers, which were successful in 40 percent of yeas,  producing 
a mem of 0.8 young. Breding areas on free-flowing creeks rar&& sixth, successhl in 43 percent of 
years, with a mem of 0.7 young producd. 



Table C2.5-10. Arizona bald eagle breeding areas ranked by prodaactiviv a d  nest success." 

Successful Y e a s  Tohl Young Occupied Years with M a n  Young 
Rank Breeding Area Y ~ T * *  No. 5% h d u c d  Known D s h  E o d u c d  

Fort McDswell 
East Verde 
Blue Pokt 
Barklett 
Rdmond 
Horseshoe 
Ladders 
Pkal 
76 
C i k m  
H s m  M w  
h y s ~  
Aam 
Orme 
Ash 
Ive9s Wash 
Coolidge 
Cliff 
Chino 
Eone Pine 
Mule Hoof 
Table M s u n h b  
Cedar Basin 
Peahsville 
Pinto 
Devil's Post 
PBeamt 
Sheep 

* Rak ing  b a e d  on number of youaang produced, number of mccessfal y e a s ,  percent of successfuI years, md mem 
number of young produced. 

** Year of discovery or first year of recorded productivity daQ. 



Table C2.5-11. Aquatic habitat types ranked by the productiviq md Rest success of Arizona bdd  eagle 
breeding areas.' 

Total Occupied M m  
Successhf Yeas Young Yeas WitA Young 

R d  Breding Area Ye&* K o ~  (9%) Produced Known Data Produced 

Regulated S v e r  
1 Fort MeDowell 1968 18 $78) 33 2 1 1.6 

14 O m e  1987 3 ("95) 4 4 1.0 

Rqulateaf S v e r  awd Rservoir 
3 Blue Point 1971 8 (w) 22-24 15 1.5-1 -6 
4 B d e ~  1970 14 (67) 20 22 0.9 

16 he's Wash 1987 3 975) 3 4 0.8 
13 Coolidge B 985 3 (50) 5 6 0.8 
18 Cliff 1984 2 (29) 4 7 0.6 

Rservoir 
11 Horse Mesa 1983 4 (50) 7 8 0.9 

F r e F l o G n g  River and Rmervoir 
6 Horseshoe 1975 9 $56) 1 7 16 1.1 
8 P i ~ d  1978 9 (6% 12 12 1.0 

13 A l m o  1987 3 (75) 4 4 1.0 
19 Chino 1985 1 (17) 2 3 0.7 
25 Pinto 1988 0 0 3 0.0 - 
27 Pleasant 1979 0 0 5 0.0 - 



Table C2.5-41. (Continued) 

Totd Occupid Mean 
Successhl Years Young Yeas  With Young 

Rank B r e d i q  Area Yea-** No. (96) Producd Known Data Produced 

F reF lodng  River 
2 East Verde 1973 
5 Rdmond 19'94 
7 Ladders 1972 

10 Cibecue 1973 
20 Lone Pine 1984 
21 Mule Hoof 1974 
22 Table Mountain 1987 
23 Cedar Basin 1978 
24 Perkinsville 1989 

Free-Flowiing Creek 
9 "76" 198 1 8 ($0) 1 1 10 1.1 

42 eminyon 1986 5 (1m) 6 5 1.2 
15 Ash 1 984 2 (29) 3 2 4.5 
26 Devil's Post 1987 0 - 0 4 0.0 
28 Sheep 1982 0 - 0 9 0.0 

g of kdividwl brdhiig areas b a d  on ~ u m b r  of young p r d u c d ?  number of successful years, percent 
of successfui years, md meslgn numkr of young p r d u c d .  

g of aquatic hzbiht types bas& on percent of SUE~SS&~ years and m a  number of yomg produced, to 
e f i e a t e  bias resultkg from the selection md number of habitat cakgoz-ies md the number of b r d h g  a r m  
w b t k  each habitat type. 

** Year of discovery or first year of recorded prductivity &tam 



By comparing the percent of successful years md mean number of young p r o d ~ x d ,  we removed my  bias 
from sepaating brediag areas info habitat groups. For example, free-flowing rivers contained the most 
b r e d i ~ g  areas (9) and produced the most young (77) of the six categories. However, if we cornbind 
the nest sites into two groups, those foraging orn namrd str productxi 97 young at 14 sites in 125 
occupied n ~ t - y e x s  for a m a  of 0.8 young, md those using habitats altered by d m  constmction 
producd 134 young at 14 sites in 130 years for a mean of 1.0 young. Al&fnough eagle pairs in altered 
habitab producd more young than na&rd habihs, the diEerence is not significmt by Chi-Squae. 

By using d1 28 howw bald eagle breeding xeas in Arizona, the zbove cornpsison of productivity in 
various habitas may be somewhat biased by including infegile pairs, or pairs which do not fledge young 
for r m o m  that are not l i d 4  to habibt qudity. To eliminate this bias, we used the same habitat 
categorim, but coarapsd only those breding xw succsshlly fldging at least m e  young since 1980, 
However, this crated m additiond bias by removing pairs which may not be able to produce young due 
to imlaficient habitat chaacteristics (i.e., prey base) at individud nest sites. 

For the 21 breding areas successhlIy fldging at least one young since 1980, a much diEerent scenario 
of productivity in various habiht types develop& (Table C2.5-12). Remfated rivers were again the most 
productive habitat,(, having been successkl in 78 percent of yexs, with a mem of 1.5 young. Pairs on 
free-flowing creek ranked second, md were succssfral in 68 percent of y m s ,  with a mem of 1.2 young 
prodknc&. Eagles foraging on free-flowing rivers and resewoirs r d e d  third, having been succashl  in 
56 percent of years, with a mean of 1.0 young. Fou& r d d  were eagles that forage o d y  on free- 
flowing rivers, which were successhl in 53 percent of years, with a mean of 1.0 young produced. 
Following closely behind were pairs that forage on replat& rivers and reservoirs, which were successful 
in 52 percent of years, producing a. mean of 1.0 young. Breeding areas on reservoirs rank& sixth, 
having been successhi in 50 percent of years, with a m m  of 8.9 young producd. 

In the second compa~ison (of the 21 breding a r e s  fldging at least one young since 19801, free-flowing 
system r d e d  higher in productivity mong  the various aquatic Rabibt types than En the first csmpuison 
(of $1 28 nest sites). Pairs on fiw-flowing creeks increasd from a ranking of sixth, to second, and 
eagles foraging o d y  on &=-flowing rivers moved &om fifth to feud. Also, pairs foraging on free- 
%lowing rivers mind resemoirs @hang& from r d i n g  fourth to third. Eagles foraging only on r e p l a t 4  
rivers r d e d  first in both comparisons; however, pairs OR rsewoirs dropp& from ahird to sixth, and 
those foraging on regulatd rivers mind reservoirs fell from second to fifth. 

Although free-flowing systems i n c r w d  in impomce  when compaing o d y  the 25 breding arms 
fledging at least one young since 1980, aquatic hab i t a~  dtered by warn were still more productive when 
grouped Combining the nest sites into two groups, those foraging on narard s t rems producd 93 young 
at 9 sites in 92 occupid nat-years for a mem of 1.0 young, and those using habitats altered by d m  
comtmction producd 134 young at 112 sites in 122 yeas  for a mean of 1.1 young. Thus, in both 
comp~isom of habitzt types (at id1 28 breeding xw, md a% o d y  those nest sites [n = 211) fldging at 
least one young since 1980) eagle pairs in habitzits altered by d m  comtmction were more productive &an 
&ose in natural habitats; however, the digereace was not signi6cmt by Chi-square. 

We dso rank& the five drainage supposing breeding bald eagles in% Arizona. The Verde River system 
ranked first, with nine breeding areas producing 120 eaglets in 109 occupied nest-years, for a me= @of 
1.1 young (Table C2.5-13). The Sdt  drainage followed, with 14 breding seas producing 101 agle% 
in 124 occupied nest-yexs, for a mem of 0.8 young. The Gila drainage o d y  contains one known 



TzbIe C2.5-12. Aquatic habitax types ranked by the productivity md nest success of Arizona bdd eagle 
breeding areas successfully fledging at least owe young since 1980." 

Totid Occupied M m  
Sasccessk1 Years Young Y e m  With Young 

Rank B r d i n g  Area Year** No. (R) Producd Known Data Produced 

Regulated Kver 
1 Fort McDowell 1968 18 (78) 3 3 2 1 1.6 

14 Orme 1987 3 (75) 4 4 1.0 

F r e F l o d n g  Crwk 
9 "76" 1981 8 (80) 11 10 1.4 

12 Cmnwyopa 1986 5 (1m> 6 5 1.2 
35 Ash 1984 2 (29) 3 2 1.5 

FrwFLowing Ever  and Reervoir 
6 Horseshoe 1 9-75 9 (56) 17 16 1.1 
8 Pind 1978 9 (49) 12 12 1.0 

13 Almo 4 987 3 (75) 4 4 1.0 
19 Chiao 1985 1 (17) 2 3 0.7 

F r e F l o ~ n g  Nver 
2 East Verde 1973 14 (788) 26 17 1.5 
5 Rdmond 1974 11 (65) 17 16 1.1 
7 Ladders 1972 8 942) 15 16 0.9 

10 Cibecue 1973 8 ( 4 1  11 15 0.7 
20 Lone Pine 1984 2 929) 3 7 0.4 
21 Table MounBin 1987 1 (25) 1+ 4 0.2 



Table C2.5-12. (Continu&) 

Total Occupied M a  
Successful Years Young Y m s  With Young 

Rmk B r d i n g  Arm Y m * *  NO* (7%) Producd Kaown Data Produced 

Regulatd g v e r  and Rservoir 
3 Blue Point 1971 8 v-@ 22-24 15 1.5-1 -6 
4 B d e G  1970 14 (67) 20 22 0.9 

16 Ive9s W a h  1987 3 (75) 3 4 0.8 
17 Coolidge 1985 3 (50) 5 6 0.8 
18 Cliff 1984 2 &% 4 7 0.6 

Reservoir 
11 Horse Mesa 1983 4 (50) 7 8 0.9 

rp 

of mccesshl years, arnd m a  number of young producd. 

tesritoq (Coolidge), but r&& third, fldging five nesQings in six occsapid years for a mem of 0.8 
young. The Bill W i l l i m  drainage r&& f o u h ,  with four nest sites producing wine mgle& in 15 
occupid years, for a me= of 0.6 young. The Agua Fria draiaage r&d fim, md corataiprs ody one 
b ~ w n  breding a e a  (HPleamt) which h a  not hatch4 my h o w n  young ir% the five occupid yeas  since 
its discoveq in 1979. 

Similar to our compxison mong  the aquatic habitat types, we &so r&& &e five drainagm suppofiing 
breding bald eagles in Arizona based on only the 21 b r d i n g  areas fldging at least owe young since 
1980. In this compzison, the Verde River system again r A &  first, with eight breding a e G  producing 
120 eaglets in 10hccupi& nest-yeas, for a mem of 1.1 young Fable C2.5-14). The Salt drainage 
follow&, with 110 breeding aeas producing 97 eaglets in 94 occupid nmt-yeas, for a mew of 1.0 
young. The Bill Wiilims drainage ranked third, with three nest sites producing nine aglets in 11 
occupi& y w s ,  for a mean of 0.8 young. Gila drainage r&& fourth, with one h o w n  territory 
(Coolidge) fidging five nestlings in six occupied yeas for a m a  of 0.8 young. 

In '&is mmpaison (of the 21 breeding areas fledging at l ea t  one young since 1980), &e Sdt River, 
d&ough still ranking second, wa much closer to the productiviq values of the Verde River thm in the 
first cornpsison (of A% 28 nest sites). The Bill Williams drainage moved from a ranking of fourth in the 



Table C2.5-13. Arizona drainages ranked by productivity md nest success at bdd eagle breeding 
areas * 

Totid Occupied M e w  
Suecessbl Years Young Years With Young 

R d  Breeding Area Yew*" No. (R) Produced Known Data Produced 

Verde Ever 
1 Fort McDowell 
2 E a t  Verde 
4 Bm%eE 
6 Horseshoe 
7 Ldders 

14 Orme 
18 Cliff 
22 Table Mountain 
24 Perkinsvi%le 

Saalt River 
3 Blue Point 
5 Rdmond 
8 Pin& 
9 "76" 

10 Cibecue 
11 Horse Mesa 
12 Cmyon 
14 Orme 
15 Ash 
20 Lone Pine 
21 Mule Hoof 
23 Cedar Basin 
25 Pinto 
28 Sheep 

Gila Rver 
17 Coolidge 1985 3 (50) 5 



Table C2.5-13. (Continu&) 

Total Occupied M m  
Successfuhnl Yexs Young Yeas  With Young 

Rank B r d i n g  Area Year*' No. (R) Produced Known Data Produced 

Bill W-illiams River 
13 Almo  1983" 3 9-75] 4 4 1,O 
16 Ive9s Wash 1987 3 (75) 3 4 0.8 
19 Chino 1985 1 (1-0 2 3 0.7 
26 Devil's Post 1987 0 - 0 4 0.0 

Agua Fria Ever 
27 PBmmt 1979 0 - 0 5 0-0 

g based on number of young produced, naarnber of mccesshl years, percent of success&% years, md 
mem aaamkr of young p r d u c d .  

first ~ompxison, to third ia the second, fldging 11 young compxd  to six for the Gila River, which 
droppd from third to fourth. 

Fostering young from one breeding area into a nest b mother territory is used in emergencia when 
eaglets face certain dm&. Timing is crucial3 md idedly the eaglets are placed at a site where the nesting 
aQempt has recently fgiled, but the adults x e  still incubzting or affachd to the west following the death 
of their own eggs or young. If circumsmces are fzvorable, the new adults readily accept the fostered 
young as their own misad begin brooding md ddivering prey imd iz t e ly .  This method removes the 
eaglets from &he ~reatening sitxiation, yet keeps &em wP&in the wild population. 

There have been &ree instmces where eaglets were removed &om Arizona nests md fostered into the 
nest of mother breeding area. In 1982, one eaglet was removed from the "76" nest following the 
disappwmce of the zdult femde, md fostered into the Pind nest, where the young had disappeared. 



Table C2.5-14. Arizona drainages ranked by the prodaactiviQ md nest success of bald eagle breeding 
areas successh%slly fledging at least one young since 3980." 

%o&l Occupied M c m  
Successful Years Young Years With Y s m g  

R& B r d k g  Arm Year+* No. % Produced h o w  Da& Produced 

Verde River 
1 @o& McDowell 
2 &stVe&e 
4 Bartlett 
6 Horseshoe 
7 Ladders 

14 O m e  
18 Caiff 
22 Tabie Mountain 

Salt River 
3 Blue Point 
5 Redmond 
8 Pinal 
9 "76" 

10 Cibecue 
I1 Home Mesa 
12 Canyon 
14 O m e  
15 Ash 
20 Lone Pine 

Bill W&ms River 
13 Mamo 1987 3 (75 b 4 
16 Ive's Wtisk 1987 3 (75) 3 
19 C h h o  I985 1 (17) 2 

G h  River 
47 Coolidge 4985 3 (501 5 6 0.8 

4 E 6 3 (50) 5 6 0.8 

* Ranking bmed on number of young produced, number of successful years, percent of successfkal years, and mean number of young 
produced. 

'* Y e a  of discovergr or first y a r  of r ~ o h d e d  produciivity dea. 



Also in 1982, two eaglets were removed from the Horsahoe nest prior to i~ inund~tion by the rising 
reservoir, m d  fostered into the Ladders breeding arms where the eggs did not hatch. SirnilarIy, in 4986, 
two eaglets were removd from the Horseshoe nest prior to its inuwdation by the rising reservoir, sad 
fostered into the Chino breding area, where the egg did not hatch. 

C2.6.1 'TG6" Brwding &=--.I982 
The "76" pair hatched one eaglet in 1982; however, the adult femde d isappmd following an aggressive 
dtercation with a golden eagle. In the same time &me,  the young had disappexd from h e  nest in the 
nearby Pin& breeding area. The 3.5-week-old "76" eaglet was removed frosf% the nest and fostered into 
the Pin& amt. The eaglet jumped &om the nest during a bmding a#empL but was returned to the nest 
md later fi&g& maywood and Ohmart 4983, Forbis 1985). A new d u l t  femde occupied the "76" 
b r d i n g  area in 1983. 

C2.6.2 Hamahw Brwding Arm---I982 and 1986 
Nest inundztion problems, due to flucmatirng reservoir levds, have prompt& the removal of young from 
the Horsehoe nest on two occasions. In 1982, the nest was iasaandatd md the tree fell. The two young 
were rernovd prior to the nests flooding, md were foster& into the Ldders breding area. The two 
eggs laid Ladders in 1982 failed to hatch, and were collectd for andysis maywood and Obmm 
1983). 

In 4986, two eaglets hatched at Horseshoe on 11 md 13 Ma~ch. At this time, the snag nest was in 
danger of being inundated by the rising reservoir. On 19 Mxch 1986, the two Horseshoe eaglets were 
taken from the nest to the Phoenix Zoo. During this same time period, the Chino nest (on the Big Sandy 
River above A l m o  Reservoir) had fai ld.  The addld egg, which should have hatchd by 1 March, was 
still being incubated by the Chino adulb. On 21 March the two Horseshoe eaglets were flown to the 
Chino breding area and placd in ahe nest, and the unhatchd Chino egg was remsve8. The Chino 
adults accepted the eaglets, which subsequently f l d g d  on 1 and 3 June. In the interim, the Horseshoe 
west was at resewsir level on 28 Mach, md completdy inandat& on 29 Mahch I986 (Mmta 1986). 



Mosdity is an issue of great significance in assessing the stabs of a wiidlife population, but obtaining 
datdta on mosdity in a species as wide ranging a the bald eagle is dificult. If wests are monitor& 
m u a l l y ,  recording nestling mortality is relatively simple, but once the eaglet leaves the nest, the chances 
of recovering data on its whereabou& a e  minimal* Also, the hot climate of Arizona promotes rapid 
decomposition of carcasses, which minimkes the chmce of s u c c ~ s h l l y  detemining the cause of death 
during necropsies. In light of these factors, bmding m d  telemetry become vduable techniques in the 
smdy of bald eagle mortdity and the estimation of n~stling sumivorship to breding age. 

In Section C2.5,  we discussed Arkona bald eagle breding seas with low rates of occupmcy a d  sites 
with poor egg production. Each territory was ranked by productivity and nest success. Reviewing Table 
C2.5-9, the least productive and least successful breeding areas may be the result of poor egg production, 
but may also indicate chronic egg mortality and nest failure in the egg stage. By documenting juvenile 
deaths at each nest site, we gain insight into natural moealitgr factors such as predation, nest p a s i t s ,  
m d  heat stress, as well s kumm induced mofldiq like monofilmewt fishing line and dismrbmce. Such 
h o w l d g e  will aid in developing specific management criteria for each breding area. 

C3.1 EGG MORTAEITY 

m e n  viable eggs are 'iost due to known humm disturbmce, the loss to the population is equd to juvenile 
mortdity minus the "natural" dertth rate between the two life-history stages. Egg mortality may be 
difficult to define and to identi@. For example, for a mortality to have occurred, the egg had to be 
fertile, contrtining a living, growing embryo. But how do we define, in mortdity t e r n ,  the case of a 
pair of eagles who have raised young in the past, but do not lay eggs one yea= due to excessive human 
disturbarnce near the nest (e.g., Cliff 8990)? Often, we do not know if the eggs are fertile. If the eggs 
are broken or otherwise Host, their status remains unkplown. If a pair lays a second clutch after early 
failure of the first clutch, the first clutch may go totally umecordd (see Section C2.4). 

We can be fairly certain, however, that if a pair has been successhl in previous nesting asemps,  m d  
there has been no chmge in adult tenure at the nest site, failure (including failure to lay eggs) may be 
linked to adverse circumstmces rather than genetic causes or enviromental contamination. Among the 
multimde of possible reasons for nest failure are: (I)  hum= ddisturbmce; (2)  interactions with other 
m i m d  species; (3) climate-heat, cold, wind, precipitation, etc.; (4) nest pxa i t e s ;  (5) lack of available 
prey; md, (6) other events causiwg stress or forcing the adults off the nest. The exact reason for nest 
failure often c m o t  be determined9 but circumstancs which may have contributd to the egg's demise 
are occaionally discovered. 

C3,I.l Embryo Mortality 
Twenty six whole eggs have been co%lectd from Arizona bald eagle nests (see Section C2.3), md 
embryos were detected in o d y  foar (15%) of these. Gmbb and Rubink (1978) noted ca. 278ay-old 
embryos in two eggs collected from a fallen nest tree at the Horseshoe breeding a-za in 1977. We found 
m embryo aboaout 12 days oHd in the 1989 Aiamo egg, m d  a 264ay-ald embryo in the 1986 Horse Mesa 



egg (see Section C2.3). We found the Horse Mesa egg on 3 July 1986, buried under 15-20 cm of soft 
nest materid, after two young had successfully fledged on 8 May. m e  egg-laying date at Horse Mesa 
was 6 J m u q  1986, so the egg was about 181 days old (26 weeks) it was discovered; it se?wiv& 88 days 
with two eagfe%s in the nest. The Horse Mesa egg may have d i d  due to neglect by the adults after the 
two eaglets hatched. We obsemd a similz sirnation at East Verde in 1987 where one eaglet hatched 
on 26 Febmxy. The second eaglet was pipping on 26 F e b m q  during a snow stom, but theadults left 
part of theegg exposed when brooding the hatched young, md the pipping eaglet died, 

C3.1.2 Incidenb Linked Ta Egg Morblity, 1987-% 
During 1987-1990, bald eagles laid at least 125 eggs in known Arkona bdd eagle nests md hatched 87 
young. Of the 38 eggs which did not hatch, we could make inferences about the cause of failure in ody  
six cases (1 1 eggs). 

. Three eggs were laid at the "76" breeding area in 1987, but the adults were 
flushed off the eggs daily by two photographers who erectd a blind less than 30 m from the nest at nest 
level. ABEhWP persomel discover& photographer Wil l im E. Bxcus near the "%6" nest on 4 Mgch 
1987, and he iwfomd them of his pmner Willim L. West. A B E W P  persomd told one of the 
photogrzphers to leave, but the photographers remand later. The nest failed annd was 8bmdond by the 
birds. In photos confiscated by USFWS, the adult a p p m d  very stress& md was looking at the cmera 
md vocdking in most inciden~. This long disbrbmce at such a crucial period in &e nwting cycle 
(early incubation) no doubt caused the nest failure. After the adults abandon& the west, we recover& 
two eggs with the tops crushed and a separate set of eggshell fPagments (3 eggs). See Section D4.26 for 
more details on the 1987 nest failure at "76." 

Fort McDowell Breeding Area-1988. Two clutches of eggs were %aid at the Fort McDowell bredirng 
area in 1988 (see Section C2.4). Cogon was planted in the field adjacent to (wihin 50 an ofa the nest 
trees, md helicopters spray& herbicides and insecticides on the crop. Wood-cutters were also in the 
area, cutking m c h  sf the mesquite bosque below md surrounding the nest trees. A dirt road mming past 
the nest trees and down to the river, providd waterfront access to fishemen md pmiers. It is likely 
that both cclutches (2+ eggs) faiied because of disturbance during incubation. One whole egg was 
collectd from the second clutch following abmdoment by the dults,  

An interesting sibation has e x h t d  at least since 1988 at the Pinto b r d i n g  
area. The Pinto female copulats md builds nests with the Ping male. However, the Pin$ male dso 
copanlatm md builds nests with the Pin4 femde, 11.2 F3-n upstrem. W e n  eggs are laid, the Ping male 
assists in incubation duties at the Pind nest site, but does ~ o t  help %he Pinto femde incubate. merefore, 
the Pinto femde must leave the eggs to eat- In 1989, the Pinto fern& laid at least one egg which did 
not hatch. 

Two clutches of eggs were laid at the BmIeB breeding am in 1990 (see 
0M flight on 5 Febmay, USFWS, Reclmation, m d  AGF biologists 

observed iacubation in nest 2. BioSystems accompmid AABEWP biologists to the nest site on 9 
February. The closure gate was open (broken) md a p p m d  to have been r 4 by a tmck. Multiple 
sets of tire tracks led to the closure fence, which had been cut. The track continued aup the road which 
mm i m d i a t e l y  behind the n e t  cliff* At &is point, the adults were still incubating in nest 2. On 12 
February, the pair abmdond the eggs (1 +) in nest 2 a d  begm rehrbishing nest 1. The eagles laid a 
second c%utch of eggs ( 2 + )  in nest 1 on 14 Mzch. The second nest attempt failed on 22 M ~ c h  when 



&e adults stopped incubating &ime md Upton 1990). It i s  likely &at too much diskrbmce during 
incubation caused the failure of the 1990 Bade% nest. 

This rnortdity was a result of the unusudly small "minnt" egg laid 
at the Fort McDowell b r d i n g  axes in 1990. Al&ough lab results z e  not available at &is time, the egg 
z p p e a d  to be infeaile, lacking 85-90 percent of its interior conten& (see Section C2.3)" 

The Ive9s Wash pair laid at least one egg in the Woody's Cove tree 
nest prior to 21 Jmuxy  1990. Woody's Cove is a popula cmping a d  fishing spot, with a r o d  mming 
down to &e shore of Almo Resemoir, 20-25 m from the nest tree. There was substmtid dismrbmce 
at this site, with 74 percent due to fishemen meisfeldt and Limkem 1990). The adults were forced 
off the egg(s) mmy times by boats fishing directly benm&.&e nest meisfeldt md Limkem 1990, B. 
Bock pers. c o r n . ) .  The egg(s) should have hatch& prior to 25 F e b m w  (35-day incubation period). 
One whole egg was collected following abandoment by the aduib. It is &most certain &at ddiisbrbmce 
during incubation caused the death of the Ive9s Wash egg. meisfeldt and Linskens (1990) sated, "The 
failure of &is nest is undoubtdly due to numerous human dismrban~m~" 

The Army Coqs  of Engineers mmages A l m s  Resewoir, BLM maages the surrounding land, and AGF 
mmages the wildlife. RobeR Mesta, USWS,  md Robe~k Hall, BLM, aEemptd to erect a closure at 
the Woody's Cove area immediately following confirnation of incubation, but &e erection of the closure 
was delayed until 6 March, nine days after the nest had failed. The closure consist& of a saw-horse 
blocking the road into Woody's Cove md buoys placed in a 100-m circunrferennce aound the nest tree 
to deter boats from the area. See Section D4. I6 for more details on the 1990 nest failure at ~ v e ' s  Wash. 

. The Cliff pair have occupied the breeding area at least since its discoveq 
in 1984 (both adults are banded) and have laid at least 10 eggs, hatching seven young md successfbally 
fledging four. The pair apparently did not lay eggs in I987 and 1990. The Cliff territory is locat& on 
the Verde River: below Horseshoe D m ,  and receives considerable use from recreationists. Four-wheel- 
drive vehicles, fishermen, campers, and people shooting automatic, semi-automatic, and other types of 
f i r e m s  frequently use the nest area. The Cliff nest site is wihin a legaliy designated Bald Eagle 
Breeding Area Closure, although the closure was not enforced in 1990. Mehling and Kershaw (1990) 
describe numerous accounts of vehicles and pnshots witttin the closure in Febmary, and &roughout the 
nesting season. Nest watchers suggested the gate at ttte cattle p a r d  be locked, restricting vehicle 
entrmce to the nest area, but their recornendatism were not implement&. It is likely that too much 
dismrbance in January md Febmary deterred the eagles from nesting in 1990. See Section D4.9 for 
further details on the 1990 nest failure at Cliff. 

W i l e  a ceaain mount of egg moedity in a bdd eagle 
population is to be expected (snow is a factor in northern climes), it is evideat from the above cases that 
humm disbrbmce during incubation mntribute to egg m o d i t y  mong  Arizona bdd eagles. 

C3,1.3 Nest Failure In The Egg Stage 
Breding areas which consistently fail to hztch eggs may have prodactivity problems linked to other 
factors within their home range. These factors may include humm ddisbrbmce, polygynous relationships, 
deficient prey base, unavailability of prey, infertile adults, conwinat& adults, adult rnoadiv? 09- o&er 
u h o w n  causes. We ranked Arizona bdd eagle breeding areas based on the number md percent of years 
failed in the egg stage, md the number md percent of u&atch& eggs (Table C3.1-5). Cedar Basin 



Table C3.1-1. Arizona bdd eagle breeding xm r&ed by failures in the egg stage," 

Yeas 
ToEd Failed in Total Minimum Uda tchd  

Occupid Egg Stage Failed TOM ~23P Young Young 
Rank B r d i n g  Area Y m s  No. % Years Eggs No. R Hatchd Fledged 

1 Cedar Basin 12 9 X5.0 9 14 12 85.7 2 2 
2 Lone Pine 7 4 57.1 4 8 5 62.5 3 3 
3 Horse M a a  8 4 50.0 4 13 6 4-62 7 7 
4 Mule Hoof 7 3 42.9 3 6 4 S 0 7  2 2 
5 Ladders 16 6 37.5 7 25 8 32.0 17 15 
6 Horsmhoe 16 5 31.3 6 28 10 35.7 18 17 
'3 BmleE 24 ' 7 2 9 . 2  8 44 19 43.2 25 20 
8 Chino 3 2 66-7 2 5 3 6000 2 2 
9 Table Mountain 4 2 50.0 2 3 2 a - 3  1 1 

10 PBeamt 5 2 4 - 0  2 2 2 1M,O 0 0 
11 Sheep 9 3 33.3 4 7 5 71.4 2 0 
12 Pinto 3 1 33.3 1 1 1 1W.0 0 0 
13 Ive9s Wash 4 1 25.0 1 5 1 20.0 4 3 
14 Coolidge 6 1 16.7 1 8 3 37.5 5 5 
15 Cliff 3 1 14.3 3 10 3 30.0 7 4 
16 Fort McBowdl 21 3 14.3 3 3 8 5 13.2 33 3 3 
15 East Verde 17 2 11.8 3 3 1 4 12.9 27 26 
18 "76" 10 1 10.0 1 15 3 20.0 12 11 
19 Pinzil 12 1 8.3 3 19 3 15.8 16 12 
20 Cibecue 15 1 6.7 6 24 1 4.2 23 11 
21 Rdmond 16 1 6.3 4 27 2 7.4 25 17 
22 Ash 2 0 0 4 - 1 25.0 3 3 
23 Mmo 4 0 0 5 1 20.0 4 4 - 
24 Orme 5 0 - 0 6 1 16.7 5 4 
25 Devil's Post 4 0 - 0 0 0 0 0 - 

26 Berkinsville 2 0 - 0 0 0 0 0 - 

2 " b P m y o n  5 0 - 0 6 0 6 6 - 

28 Blue Point 15 0 2 27 0 - - 27 22-24 

* R a h g  based on the number and p m e n t  of yean breeding area fled i~ the egg stage, and the number and percent of 
unhatched eggs. 



rx&& first, failing to hatch eggs in nine (75%) of 12 yeas of occupmcy, with 12 (85.7%) of 14 eggs 
not hatching. The Lone Pine breeding xea  ranked second, f~iling to hatch eggs in fohnr (57%) of seven 
yeas of occupmcy, with five (62.5%) of eight eggs not hatching. Ir: is interesting &$tat these two nests 
are the uppernost sites on the Sdt River, where the Sdt River Canyon is nmow a d  the white-water is 
so treacherous that it is rarely, if ever, navigated by raft or kayak. The cowistent failure to hatch eggs 
at these two b r d i n g  a r w  may be l i&d to a lack of prey availability, since both sites have fledged 
young in the past. Other breeding i~rm with high rates of failure in the egg stage include Horse Mesa, 
MuHe Hoof9 Ladders, Horseshoe, Bmlett, Chino, Table MounQin, P l e ~ m t ,  and Sheep. 

. The breeding area r&& Erst in nest failures during the egg stage was 
Cedar Basin, which has fail& to hatch eggs in nine (75%) of 12 years of occupmcy, with 12 (85.7%) 
of 14 eggs not hatching. Possible r a o n s  for this phenomenon include: (1) one of the adults (most likdy 
the femde) is coneminat4 with patieides, leading to thin eggshells or dead or deform& embryos; (2) 
one of the adults h a  become infertile or h a  been replac& by an infegile adult since I978 (when two 
young hatch&); (3) one of the adults (most likely the mde) is pakt of mother breding pair and does not 
assist in incubation duties (see Section D4.23); or, 94) the prey base in the nest a e a  c m o t  suppofi the 
pair ~faroamgh incubation, and 'both adults must leave the nest arm to for~ge. 

We collect& eggshell fragmen& at C d a  Basin in 1986 md 1987 and retrievd a whole egg in 1988. 
Andysis of the whole egg rev&& Cedar Bain had the lowest DDE mncentration of my egg collect& 
in A r k n a  from 1986-1989, with levels of 31 pprn lipid, md 2.3 ppm wet weight (see Sediona E4). 
Some breeding areas in Arizona with DDE levels of 100 pprn Oipid weight) are still productive. Also, 
historical @re-1946, pre-DDT) eggshell aTnickness in the sou~west  was 0.591 m (samples from Baja 
Cdifomia). Eggshells collected at Cedar Basin measured 10 percent thicker than historicd records, at 
0.651 m (see Section E5). These data likely rule out ~e h ~ o a e s i s  of pesticide contmination. 

No ernbryo was visible in the conten& of &e whole egg collect& in 1988, Bkerefore it may be possible 
that one of the adults at Cedar Basin is infertile. It is dso possible that one adult is pa% of mother 
b r d i n g  pair and does not assist in incubation duties, therefore, the other adult must leave the eggs to 
forage. This phenomenon has been occurring at the Pinto breeding area since 1988. 

AlaTnough data on the prey base of the Cedar Bain pair is limit&, there may be periods of rd l acd  fish 
availability due to fast md muddy river conditiom following rains. In other Arizona breding xea, 

J i m  prey are usudlily utifked in periods when fish bgome unavailable (see Section B4), md non- 
fish prey bave been found in HBe C d a  Basin west (see Sedion D4.6). Caprizo Creek is located 7 Km 
ups t rea  from the Cedar Bain area md attracts a congregation of mg1e-s in Febmxy. C ~ r k s  Creek 
caries wzmer water into the Salt River? due to gw&emd aactiviq, which could create early spawning 
mns in the creek. It may be that a lack of prey availabili~ throughout the nesting seaon is limiting 
productivie at Cedar Basin; however, there are no data on this point. 

In s u m q ,  hpo tha i s  2, 3, or 4 could be acting to suppress reproduction ~t C d s  Bs in .  The remote 
locztion md rugged terrain of the C 4 x  Basin breding area limits the collection of nest data to QM 
helicopter flighs. Thus, adult replacemeats would be dificult to document, md m o e d i q  infomation 
is largely lacking. To accurately zddress the productiviq problems, further data are needed on the 
ecology of the Cedar Basin eagles and their prey base. 



Lone Pine Breeding Area. The Lone Pine breding area r&& second in nest failures during ~e egg 
stage. Eggs failed to hatch in four (75%) of seven yeas of occrapmcy, with five (62.5%) of eight eggs 
not hatching. Eagles at Lone Pine have only nested succmsh11y in two yeas (1986 and %988), fldging 
three young, md the adults appxently did not lay eggs in 1989. The sporadic nest failures at Lone Pine 
tend to indicate&e breding area may have insufF~cient prey availabilie. Humm ddismrbmce is not likely 
a problem at Lone Pine, due to its remote location. The hzadous  white-water in &is section of the Sdt  
River also preclude river traffic. Even rafts md kay& rxely (if ever) venture above the Highway 62 
bridge when mming the Sdt River. The fact that the pair do occaiondly raise younng s u g g e s ~  that 
contminatio~ is not a problem. The remote location md rugged terrain of the Lone Pine breding area 
limits &e collection of nest data to 0M helicopter $%igh&, Thus, adult replacemens would be di%cult 
to document, m d  m o d i t y  infomation is lacking. Prey remaim data suggest use of fish, watedowl, 

J s ,  md cmion (elk, domestic cow). To accurately d d r e s  the productivity problem, further d ~ t a  
a e  need& on the ecology of the Lone Pine eagles md their prey base. 

The Horse Mesa breding area, which ranked third, fail& to hatch eggs in 
four of eight years of occupmcy, with six (46.1%) of 13 eggs not hatching, The failures at Horse Mesa 
were possibly li,&ed to an infefiile or conaminat& aduk. The pair failed to "wtch eggs in the first three 
years following the nest's discovery (1983-1985). A new adult femde (nex-du8t) enter& the pdr  in 
1986 Qriscoll md BucMey 1986), after which the site f l d g d  yourng (1986-1988 md 1990), but fai l4  
in 1989. In 1986, when two young fledigd, we colleet& a whole egg with a 264ay-old embqo in it. 
As mentioned in Section C3.1.1, the egg may fawe been neglect4 by the adu8b once the two other young 
hatched. 

. The Mule Hoof territoq has a high vacancy rate as discuss4 in 
Section C2.5. Mule Hoof has a high rate of egg failure as well ( r d e d  foupth): failing in three of seven 
occupid years, with four of six known eggs not hatching. Productivity problems at Mule Hoof may be 
link& to human disbrbawce or food rsource ,  and are discuss& in sections C2.5.2 and D4.19. 

Anofier Bareding a m  w i ~  a higb rate of failure in the egg stage was Ladders 
( a d d  fifth), failing to hatch eggs in six of 16 years of occupmcy, with eight of 25 eggs not hatching. 
Nest failure at Ladders has been sporadic (19722, 1977, 1979, 1982, 1984, and 1390), md the territory 
was dso unoccupid during 1974-1976 md appxently did wot lay eggs in 1978. The factors causing 
iintermi~ent nest failure at Ladders a e  perplexing, but may be l i k d  to human dismrbmce, chmges in 
the adult pair, or low prey availability during yeas with high a d  wrbid Wows. 

Horseshoe ranked sixth in egg failure (five of 16 yeas of occupmcy, with 
10 of 28 eggs not hatching). The problems with nest failure at Horseshoe are relatively easy to surmise; 
the breding area h a  been plagued by nest inunddion. The eggs failed to hatch in 1975, but no direct 
cause of nest failure was determined. In 1976, the Horseshoe pair f i d g d  two young from a cliff nest. 
The nest tree fell in 1977, with two eggs containing embryos. High and turbid flows in 1978, when two 
eggs failed to hatch, may have caused prey availability problem or otherwise contributd to nest failure. 
The Horsehoe pair laid at least one egg in an mificid tripod nest stmcmre (constmctd by Tev% Gmbb, 
USFS) in 1979; however, the stmcmre was not built above high water levels, md the rising reemoir 
inundated the nest md egg(s). The tripod stmcmre wa moved in September 1979, md the eagles built 
onto the nest in 1980. Oace again the tripod was not above high water levels, md the rising reservoir 
%reatend to inandate the stmcbre. A super-stmcmre was added to the tripod, which the eagles 



accepted, rehrbishd their nest, md laid at least two eggs. However, for the third time the stmcmre was 
not above the high water level, md h e  nest and eggs were inundatd. 

The Horseshoe pair appsently did not lay eggs in 1981. In 1982, the eagles built a Best in a willow tree 
md hatch& two yolang; however, &e tree wzs inandat4 by the rising reservoir, md the young were 
fostered into mo&er b r d i n g  aea.  One eaglet fl&g& from the cliff nest in 1983, but had to be rescued 
from the reservoir after a premaare flight. In 1984, a nest brmch broke md two eaglets fell to the 
ground. R e  nest was rebuilt, and the young were remmd to the new nest and fledged. Two eaglets 
fledged again in 1985 from the cliff nest. The Horseshoe adults built a new nest in a willow snag iin 1986 
md hatch4 two young; however, the rising reservoir inundatd the nest, and the young were fostered 
into ano&er b r d i n g  area. Three eaglets f l d g d  from the cliff nest in 1987, a d  two from moher cliff 
nest f l d g d  i~ 1988. In 1989, one egg did not hatch, md &e one eaglet was decapihtd in the nest at 
three weeb of age, appaendy by a great horn4 owl. Two young fl&g& from a cliff nest in 1990. 

Thus, if the Horseshoe eagles nest on the cliff they a e  more suecesshl, while tree nests are usudly 
iinundatd by &e reservoir. Four mificid nesting stmmres have been built at Horseshoe (two tripods 
md two towers) all of which have been wnsistendy inundatd, md have fallen. Only one sui&ble nest 
tree, which wna im nest 9 (see S ~ t i o n  D4. IS), still exists on Horseshoe Resemoir. In the pa t ,  mifncid 
nest stwncmrm have encouragd the eagles to nest closer to the resewloir, rsanlting in nest inundation. 
AeifHcid nesting stmcares should &erefore probably not be built in the h a r e  so &at the eagles wil% nest 
on the cliff? high above the adverse eEects of rising water. 

Bartlett Breeding Area. Bale t t  r&ed seventh in egg failures, failing in seven of 24 years, with 19 of 
44 eggs not hatching). Even though 43.2 percent of the BartleE eagle's eggs have not hatched, the pair 
has still f l d g d  20 young, and the territory ranks fourSh in productivity and nest success. The Bmletb 
eagles have laid more known eggs thm any other breeding s e a  in Arizona. Food resources are 
obviously ~ o t  a problem at Bale@; prey is abundant md available (see Section B4.1). However, Bartlea 
has a rnortaility problem (e.g., shooting), ranking third in adult r n o d i w  and feud in nestling snortality 
(see s~ t iows  @3,2 a d  C3.7). The high rate of egg failure at B a l e @  is likely due to the multitude of 
reereation& dismrbance in the nest area (see Section D4.3). This hypotkesis is somewhat suppsPted by 
the sporadic incidence of failure (1972, 1974, 1996, 1983, 1984, 1987, 1990) in between which the nest 
f l d g d  young. 

The Chino b r d i n g  area r&& eigh& in nest fanurm during the egg sbge. This 
site idso has a low rate of occupmcy, as discuss& in Section C2.5. Chino has fail& to hatch eggs in 
two of three years of occupmcy, wiLb three of five eggs not hatching. The Chino eagles fl&g& two 
young in 1985. The one egg laid in 1986 did not hatch, md the two Horsahoe young were fostered into 
Chino when the Horsmhoe nest wa inundatd (see above). The Chino femde or pair movd to Almo 
Rsemoir in December 1986, md a new pair moved into the Chino territoq (see Section D4.7). The 
new pair laid two eggs in 1987, which did not hatch, md the nest later fell. mroughout this time f i m e  
(1985-1987), A lmo  Resemoir h a  been r ~ d i n g ,  In 1985, the rservoir was backd up to the origin 
of the Bill Willims River, at $he confluence of the Big Smdy md Sm& Maia  rivers, where the three 
rivers md the reservoir formed a 1xge mmay. This habi&t is now gone, md the Big Smdy is dry for 
a large portion of the year. Cattle grzing h d  diminat& the regeneration of mttonwoods md willows, 
and the r ipzim habi&t was seriousiy degradd. A morztorium on cattle g r a b g  was enact& for this 
area, md young COEOBWOO~S are now sprouting on the upper r a e a o i r  md dong the Big S a d y  River. 
Habit& loss has no doubt contributd to h e  Chino breding a e ~ t ' s  demise. If reservoir levels are 



i nc read  in the future, Chino may become an active breding area again; however, the A1mo and Ive's 
Wash eagles $so nest on the upper end of the reservoir. These two pairs will likely defewd the prime 
foraging habiat they wow shme on the northern end of A lmo  Reservoir. In fact, the two pairs have been 
observed t m i n g  up to drive off intmding ezgles (see Section D4.1 md D4.16). 

The Table Mountain breding xea has faiI4 in two of four years of 
occupmcy, hatching one of three hown  eggs; it r i d s  ninth in nest failures during the egg stage. The 
Table MounQin eagles apparently did not lay eggs in 1987; however, old eggshell f iagmen~ have been 
found in newly discover4 nests, suggesting %.he b r d i n g  area has been active prior to our b o w l d g e  of 
its existence. Since Table MounQin was ~ d y  discover& in 1987, md failed in 1988 and 1989, we have 
little data on the b r d i n g  area md hdac tors  influencing nest failure. Table Mountain is in a remote 
location on the Verde River, so humm ddisbrbance is not likejy a major problem. Two known nests me 
in willow trees, md hikers md ra&ing groups could easily disarb the eagles by disembxking to camp 
or picnic near the nest trees. 

The Plesant breding area is uniqae in that it r& high in unoccupmcy 
(second) (see Section C2.5>, low in egg production when occupid, md w h e ~  eggs were laid (two of five 
years of occupmcy) the eggs (two) did not hatch. Pleasmt r& tenh in nest failure during the egg 
stage, but since the eagles have not hatch4 any h o w n  young, there is virtudly no data on the factors 
influencing nest failure. AGF has maduct& fisheris smdies on the lake, so data on the prey base x e  
available. Large runs of spawning white bass and c q  have been obsewd during Febshnq and Mach 
in the Agua Fria River near the nest cliff (see Section D4.24). Pleasant Resewsir dso aEracts fairly 
large numbers of waterfowl and Americm coots in winter md spring. Thus bald eagle grey appears to 
be abundant and available. It is possible that the Pleasant eagles are nesting in m unknown location; 
capmring them for ~dio-tagging would supply answers to many of the questions regxding this pair. 

The Sheep breding area ranks eleven& in egg failure, and the site d so  has an 
egg production problem (see Section C2.5). The only two young, h o w n  to have hatch4 from at least 
seven eggs laid in four years at Sheep, died at 1-2 days of age in 1986. Tke eagles appaently did not 
lay eggs in five other years of occupancy. There are six possible hpohes is  which may explain the 
productivity problems at Sheep: (1) the adults have m u b s w n  paest location they use in y m s  of 
occupancy when apparently no eggs are laid; (2) one of the adults is infefiile; (3) t%e prey base in the 
Sheep b r d i n g  xea  c m o t  suppofi the eagles &rough incubation; (4) the Sheep male is involvd in a 
polygynsaas relationship with a female at ne u b o w n  b r d i n g  m a '  md does not completely asis t  the 
Sheep femde in incubation duties; (5)  one or both of the a d u l ~  is contminatd with pesticides; or, (6) 
humm dismrbmce during incubation keeps the adults away from the eggs, r ~ u l t i n g  in nest failure. 

It is possible that the adults have m u b o w n  nest location (I), but this does not appea to be the cae ,  
since both adults have been observed in the h o w n  nest tree during the breeding season. Fefiility in h e  
adults (2) is not likely a problem, since the eggs did hatch in 1986. The "76" md Sheep eagles use more 
non-fish prey than other Arizona bald eagle pairs, md a lack of prey availability may be hmpering nest 
success (3). However, we have obsen94 suckers, cap ,  and c h m e l  cafish in pools within both breding 
am. The Sheep md "76" eagles were not radio-taggd? so data on the foraging ecology of the Tonto 
Creek eagles is limit4 to visual obsewations a d  prey remaim collected at %.he nest, It is also possible 
that the Sheep male is part of mother breeding pair, and involvd in a polygynous relatiomhip (41% 
ABEMSP persomel noted anmd iincubatio~a md nest e x c h m g ~  in years when eggs were laid 



(Chdbourne 198% N&stoll and Webster 1986, Tocco md B r s h w  1987, Kmeger eb al. ki988), which 
reduces f i e  likelihood of &is scenario. 

Another possibility involves pesticide containnation of the adults 95). However, the eggshell thickness 
s f  the Sheep eggs in 1988 was within the rmge of other Arizona bald eagle nests (see Section E5). 
Human dis&rbmce during incubation could $so cause n a t  hilure (6), although ABENWP personnel have 
reported a amiirtud lack of humm activity near the nest (Chadbourne 1983, Kahstoli m d  Webster 1986, 
Tocco and Brasfaear 198'9, h e g e r  ef al. 1988). Thus, at this point it appears more data are needed on 
the foraging ecology of the Sheep eagles md prey availability within the breeding area to determine 
aspects of bald eagle ecology possibly missing from this territog. 

There are a variety of factors, both n a a r d  md human 
indraced, which c m  cause a nest to fail in the egg stage, md i&ae factors vary between bredinng are=- 
Some of these causes (or combinations) are presented in the above discussio~s on sites with high 
percentages of nest failures in the egg stage. The lowest rmking sites in terms of egg failures are a 
mixture of breeding areas with egg production problems (no eggs laid, therefore no egg failure-Devil's 
Post, PerkinsviBle) and Bests that have not failed !in the egg stage during yews of occupancy (young have 
hatch4 each year eggs were laid-Ash, Almo,  Orme, Canyon, Blue Point). Of the latter five breding 
areas, Ash, A l m o ,  and Orme have all laid at least one egg that did not hatch, dthough mo&er egg ia 
the clutch hatched, so the nest did not fail. Canyon and Blue Point are the only nest sites which have 
not experiencd my h o w n  egg mortality. Although @myon was only discovered in 1986, the nest site 
has produced six young in those five years. f i e  Blue Point breeding area has producd 27 eggs in 85 
yeas  of occupancy, hatching 27 young, and Gedging 22-24 young. 

C3.P.4 Summary of Egg Mortality 
Bdd eagle populations  rougho out North America have a mean hatch rate of 75 percent a d  a 25 percent 
egg mortality rate. Once the young hatch, they have a better chance for survival (85%), with a meaG 
nestling mofiality rate of 15 percent (Stalmaster 1987). As a population, Arizona eagIes have produced 
38 1 known eggs, of which 105 (27.6%) failed to hatch, resulting in a hatch rate of 72.4 percent. Of the 
276 eggs which hatched young, 232 (84.1 %) survived to fledging, resulting in a nestIing mortality rate 
of 15.9 percent. Thus, the Arkona population shows a 2.6 percent higher egg mortdity rate md a 0.9 
percent higher nestling mortality rate than the mean for other bald eagle populations  rougho out Nor-& 
America; however, the difference is not significant by Chi-Squse. 

Al&ough the Arizona population has a slightly higher egg moPtdiry rate than other bald eagle populations 
&roughout N o d  America, Arkorna9s egg mo&dity rate is likdy even higher than the d a b  iaadicate. Egg 
numbers in Arizona are often estimatd from the number of young hatchd, due to the restricted view 
at most cliff nests m8nd the warranted procedure of not flushing adealts from b e  nest to count eggs on O W  
flights. Thus, the actual egg mortality rate is likely higher than 27.6 percent, and the number of eggs 
hatching is I a s  than 72.4 percent. There are likely more two- md three-egg clutches, md less one-egg 
ciutches, &an the data show. Some of this bias is eliminatd by documenting &-ie approximate number 
of eggs, through eggshell fiagmen@ collected in individud isolated locations in the nest. However, 
Arizona adults have been observed crushing and removing lwge eggshell pieces from the nest (Driscoll 
4985, Pselker md Palrniozto 1985). 



The chances of a nest failing are greater during the early stages of nesting. In 259 nest-years of 
occupancy, Arizona nests have failed in 60 nest-years (23.2%) in the egg stage, and 19 nest-years (7.3 %) 
in the nestling stage, resulting in ai nest success rate of 69.5 percent. 

C3 -2 NILE MORTALITY 

Juvenile bald eagHe mortality is fairly easy to document when young are confined to the nest. However, 
once the eaglets fledge, monitoring he i r  movements md  survivorship becomes increasingly difiYcu%t. 
Juvenile mortality in Arizona has been relatively wefl documentd, due to the efforts of t3e ABEhWP 
md previous smdies by Dume Rubink wSFwS), Robert Ohmart (ASU), and Teryl Gmbb @N?S), 
da8ekough earlier records x e  scxce. Since 1964, 57 juvenile mortdities have been recorded: 27 died iin 

the nest, 8 disappear& from nests, 9 fell from nests, 11 d i d  post-Bdging, 1 disappeared post-fl&ging, 
md 1 d i d  in captivity (Table C3.2-1). Of the 42 h o w n  post-fldging rnortdities, 10 were document& 
became the young were telemeter4 or banded~ 

Plate C9. Nestling bald eagles (6 weeks old) at the Blue Point brading area, April 1991 @hots by D. Dwscolf). 

The first known juvenile bald eagle mortality in Arizona was recorded in 1964 at the Bartlett breeding 
area. One of the adults was shot, and the other appzently abandoned the nest. One eaglet d i d  in the 
nest, m d  the other was taken into captivity by Chuck Binder (a local falconer), but the eaglet later d i d  
(Rubink m d  Podborny 1976). At the Rdrnond breeding area, oBne young d i d  Pin the nest in 1975, 
resulting in nest failure (Rubink and Podborny 19%). In 1977, one eaglet disappeared from the nest 2t 



T N e  C3.2-1. K.rmwn Arizona juvenile bald eagle m o d i t i s .  

Y w  B r d i n g  Area No. C o r n e n s  

Redrnond 
Cibecue 
Fort Mcmwell 

b d e t t  
Rednnond 
Cibwue 
Rednsond 
Cibecue 

Bakdea 
h l  
Blue Point 
%rial 
East Vede  
76 
Cibecue 
Rednaond 
Cliff 
Blue Point 
Bartlea 
Cibecue 
C'ibecue 
Sheep 
Orme 
East Vede  
Esddew 
Cibecue 
Blue Point 
Binal 
Blue Point 
Redrnond 
Ladders 
Blue Point 
Rml 
Horseshw 
Redwoand 
Cliff 
he ' s  Wa& 
h d e a  
Cibecue 
Cibecue 

One adu1e hot, o & e ~  nbandomd nest. One ymw died in nest. Owe young taken 
into captivity, but later died. 
Died in neat. 
Dimppmrzd fmm nest. 
Died post-fledging. Dispiaced at pemh by siblmg a d  fe1H to bive~. 
Broken Heft humems i q i d  water &to left hag9  dmwz-iing b id .  
One died post-fldgiag and was eaten by e m m l i a n  predator. Om fe11 fmm nest. 
Om fei8 from nes. One fledged ta Wge below =st, but died 1-2 &ys labr. 
Om fell from nest. Che diseppeked po&-fldgiw (k l emek~d) .  
Feil from nest. 
One disappeared fmm nest. One died in nea from hks6iml uicer and hemodage. 
One fell during banding attempt. 
Died post-fledging. 
Died in nest. C a h b a l m d  by sibling. 
Died post-fledging. 
Dimppead from nest. 
Died in nest. 
Died in aest. Sibling agg~%ssion - impact 8o h a d ,  emciation, tmum.  
Disappea~d from nest. 
Died in nest. Mexican chicken bugs. Bomgaaphcr m y  have induced late laying. 
Disappeared from nest. One Barer found dead below nest. 
Died in nest. Helicopter dimhanee8 m y  have contribukd. 
Fell from nest. 
Died in nest. 
Fell from nest. 
Died in nest. 
Felt from nest. Skeleton found below m e  13 May 1990. 
Died while pipping out of egg in snowstom. 
Died in nest. Mexican chicken bugs. 
Died in nest. Mexican chicken bugs. Amcked by floater near adult. 
Died post-fledging. Found near dead redtail hawk. 
Died in nest. Entangled in mofilernent. 
Died post-fledging. 
One died post-fledging. One died in nest. Mexican chicken bugs. 
Died post-fledging. Apparen~y killed by great horned owl. 
Died in nest. Dry riverbed resulted in many dimAances. 
Died in nest. 
Died in nest. acapibkd-appa~ntly5uilled by great homed owl. 
Died in nest. Mexican chicken bugs. 
B e d  in arest. 
Fell fmm nest. Bmken left mdius and ulm. 
Died in nest, 
Died in nest. 
Disbappead from nest 14 April. Aduh fem1e m y  have removed dead eaglet fmm nest. 
Wotogmpbem may have contribued. 

S b r n r n ' s P  
Died in Nest 
Disappeared from nest 
Fell from nest 
Died post-fledging 
Disappeared post-fledging 
Died in captivity 
Total h o w n  mortalidea 

27 
8 
9 

11 mine found by teiemetry or band re$bBms) 
1 vekemek~&] 
1 

57 



the Cibecue breeding area, md one radio-taggd juvenile died post-fldging 3% Fort McDowelI. The Fort 
McDowell eaglet d i d  shortly after fledging when it was ddisplacd at a perch by i s  sibling. The juve~iie 
fell to the river, breaking its left humerus, which impired wzter into the left lung, drowning the bird 
mildebrmdt 198 1). 

Five, md likely six, young died in 1978. One B d e ~  e2glet fell from the nest, md the other (which was 
radio-aggdge) died shortly after fldging md was eaten by a rn J i m  predator. Similarly, one Cibecue 
eaglet fell from the nest, md the seco~d (which was telemeter&) d i sappmd shortly after fldging 
mildebrmdt 1981). This radio-taggd nestling appaenely w s  only oat of the nest a few days md %ikely 
not capable of dispershg. Since the young was te%emberd, either the juvenile d e p m d  the west area, 
the trmmiger stoppd knctioning, or the eagle was shot md renovd from the s e a ,  md the trmsmiEer 
was d s t r o y d ~  Two eaglets died at the Rdmond br&ing area in 1978, appaently of heat stress (see 
S ~ t i o n  C3.5). One young 5311 kom the nest @reurnably while seking shade) mildebrmdt 1981) md 
ake other f l d g d  to a ledge just bdow the nest, but d i d  1-2 days later (Gmbb 1986a). One young 5311 
from the nest again in 1979 at Rdmond, md heat stress was suspect& mildebrmdt 1981). 

Three nstlings died at the Cibecue breding a m  ira 1980; one fell from the nest, one d i d  in the nest 
of m intstind ulcer md hemorrhage, md the third fe11 from the nest during a bmding aEempt maywood 
md Ohmm 1980). Three eaglets also died in 1981. A B d e B  juvenile died shortly after fldging, and 
was found in the area by USFS personnel. Tkhe eagle was identified by its U S W S  bmd number. One 
Pin& young died in the nest and was carunibdizerf by its sibling. A 1981 BBue Point eaglet d i d  of 
unknown causes shortly after fldging maywood and Ohmm 1982). In 1982, the PinA nnestling 
disappeared from the nest maywood and Ohmart 1983). 

Four juvenile bald eagle mortalities were document& in 1983. An East Verde eaglet died in the nest, 
and two Cibecue ysung disappeared from the nest. A "46" nestling was killed by its sibling, apparentjy 
of repeat4 blows to b e  head from its nestmate (Grrrbb d al. 1983). Four juveniles again died in 1984. 
The two Cliff eaglets disappear4 from 'she nest between 31 May md 5 June 1984. One nestling was 
found dead below the nest cliff on 6 June, but the other was m t  locatd (Gmbb 11984). The two 1984 
Redmond nestlings apparently died from a severe infes~tion of Mexicap, chicken bugs (see Section C3.4). 
Ira 1985, one young died in the nest at CCibecue ("i)eCmdido 1985), one fell from the nest at BmleE 
(Senger and Senger 1985), md one died ilm the nest at Blue Point. The BBue Point m o d i t y  may have 
been li&& to r&uc& prey deliveries, caused by helicopter dismrbmces (Collie et 9ml. 1985). 

One eaglet fdl from the nest at ake Cibecue b r d i n g  area in 1986 (Hein md Nhstoll 1986), md Wo 
d i d  in the nest at 1-2 days of age at Sheep @. M e s ~  pers. m m . ,  D. Driswll unpublishd geld notes). 
In addition, we found the skeleton of a nestling below Orme nest 3 in 1990, &at would have been from 
1986 or (see Section D4.20). During 1987-1990, we document& 23 juvenile bdd eagle 
modit ies ,  which are discussed below. 

C3-2.1 Juvenile Mortality-1987 
Five juvenile mortalities, four nestlings md one fldgling, were document& at zArbona bdd eagle 
breding area  in 1987. One eaglet at Ezst Verde died while pipping from its egg in a snow storm. Nest 
parasites likely contributd to the deaths of three nestlings (see Section C3.4), d&ough one (Cibecue) 
was also attacked by a nez-adult bdd eagle md likdy stressed. One of the Blue Point juveniles was 
found dead dong the Sdt  River, bdow Stewm Mountain D m ,  three week after fldging, 



Two eggs were laid at the East Verde breeding area in 1987. The first egg hatched on 26 Febmary3 
during a snow stom. m e  second eaglet was pipping on 26 F e b m q ,  bur the egg w a  left partially 
exposed as the adults devoted heir agention to the newly hatch& aglet. T%e pipping nestling died from 
the exposure. 

At the Cibwue t e ~ i t o q ,  A B E h W  biologis~ P. Cmoll and A. Housser $ a t  obsemed the adult femde 
(one eaglet h nest) on 18 April being chased d o w m t r w  by a supemumerq nez-adult mde (not part 
of the nmting pair) with brown f a b e r s  in its white head md ail (ca. 4 years old). On 19 April, the 
nm-adult begm interacting with the resident adult mde. The two eagles entered into several aggressive 
dtercatiom per day. On 29 April, the intmding mde ewterd the nest md attacked the eaglet. The 
reident male ream& to the are during the amck and drove the floater adult away from the nest; no 
obsematiom of the floater male occumd from 5 to 8 May. Cmoll md Housser were absent during 8 
dund 9 May, but remrnd on 110 May to find the ag1et dead in the nest md the nea-adult interacting with 
the rmident male. Ody bones md feabers remain& when the netling was retrievd on 1 3 May m i d  
a heavy i n f a ~ t i o n  of Mexicm chicken bugs (see S ~ t i o n  C3.4). 

Two nesdings at the Ladders breding a m  (JPOS and JPW) d i d  on 5 md 7 May. ABIEWP biologiss 
observed a dloa;ter adult interacting with the resident aduls on 4 May md shortly after sight& the resident 
adulb dund both young in the nest. No nesx obsematttions took place on 5 May. On 6 May, biologis& 
sight4 one dead eaglet in the nest and the other on a ledge approximatdy 18 m south of the nest (Sudx 
pers. corn . ) .  BioSystem and U S m S  biologists rethievd the dead nestling, JPQ8, on 7 May, but could 
not locate JPW on the nest cliff. The s m e  day we found prefledged IP09 at the Chasm Creek confluence 
and returned the eaglet to the nest. The nestling appeared to die four minutes after it was returned to the 
nest, but the U.S. Forest Service requested it be left there for the remainder of the day. Tne nest climb 
on 7 May iyd retrievd of JP09 on 8 May reveded a heavy infestation of Mexicm chicken bugs (see 
Section C3.4) which likely =used premature fledging mind contributd to the eaglets' demise. Cause of 
dea& could not be debenmind from neeropsim. 

A juvenile bald eagle from the Btue Point b r d i n g  a m  (JDIO) was fomd dead in the vicinity of Bulldog 
Cliffs on 19 June. A dead r&-tail& hawk, Iscat& approximately 3 m from JD10, suggest& that the 
birds may have injaard each other in rn lratercation, or were possibly shot or poison&. Tne state of 
dwomposition of the two cacases  precludd positive detemination of the cause of deaa. 

0.2,2 Juvmile Morhli ty-1988 
S e v e ~  h o w a  juvenile m o m i t i s  occurred during the 1988 seaon, two in the nest and five post-fldging. 
The Pind nestling died after becoming entmgld in monofilment fishing line. Nmt p x a i t m  md 
unusudly high temperabra were =sum& to have caused or coHn8ributd to the death of two eaglets at 
the Rdmond b r d i n g  area. The three Blue Point young died shortly after fldging, probably as a result 
of heat stress, md one post-fldging juvenile was appaea@y ki l l4  by a great horned owl at Ladders, 

During a nest check at the Pind breeding arm on 13 April, BioSystem biologiss noticed the eaglet, 
which hatched prior to 16 Mxch, a p p e a d  to be d e ~ d  md was laying at the back of the nest. We 
climb& &e pimacle on 26 April, md found that the eaglet had bemme e n m g l d  in monofilmeat fishing 
line md died at about two weeks of age. The natling's fed were uwusudly smdl, which led to the 
asumption &at the monofilment had ccut off circulation to the legs sever$ days before the eaglet actually 
d i d  @. Ingrm pers. corn . ) .  See Section C3.3 for more deQils on monofilment i~ Arkona bald eagle 
BaB - 



The Rdmond eagles raised two young in a new nest on a wst-facing cliff on the east side of Redmond 
Flat in 1988. We climbed the nest to bmd the 10-week+ld eaglets on 12 May. Both young were 
perched on the nofiern most end of the nest ledge, approximately 2 m away from the nest a we 
approach4 the cliff. The west-facing cliff was hot to the touch md the sun's heat was noticeably burning 
the climbers d redy  tan skin. Upon entering the nest, Mexicm chicken bugs scurried up the climber's 
legs. The bugs were noted crossing the b a e  rock ledge to access the perch4 eaglets. By 19 May, both 
young hd died? one in the nest a d  one after fledging to the tdus slope 50 rn west of the nest. Nest 
pamites and hezit stress likely contributd to the death of both nmdings (see Section C3.4 md C3.5). 

Three juvenils at the Blue Point breding a e a  left the nest on 14 md 16 May at 11 week of age. One 
of the three, QD32) appwing much younger than his siblings, left first and remain4 on a vegetatd 
ledge 10 m a b v e  the ground, d i r ~ t l y  below b e  ne t .  The other two eaglets left the nest two days later, 
One UD34) flew to an open hillside nno& of the nest. The last nmtling QD33) soared in a wide circle, 
r e u m d  towxd the nest, md flew into the face of the pimacle, trying to perchs Jt then a m b l d  down 
the pimaele face, bre&ing its neck. We entered the area on 23 May to retrieve the dead fldgfing OD331 
md found d1 three young dead. Heat stress w s  bbdiievd to have contributd to &"aeaths of these 
agle& (see Section C3.5). 

The Ladders juveniles idso f l d g d  on 14 md 16 May at 12 weeks of age. 330th of these young had been 
telemeter4 in the nest and we monitor& their post-Bdging movemenks. On 9 June, 4 weeh after 
laving the nest, 9P22 roosted on the nest cliff as usual. On the morning of 10 June, the juvenile was 
found on the ground below the nest cliff. The bird had bees decapitated and its breast muscle eaten, 
apparently by a raptorial bird. Since the incident happened during the night, a great horned owl was the 
suspected predator. Great horned owls are known to decapitate prey, md this is c o m o d y  recognkd 
as their signamre. 

C3.23 J~nveni%e Moshli ty--1989 
Ten known juvenile mortdities occurred during the 1989 season. Nine eaglets died in the nest md owe 
fell from the nest %edge, breaking its wing. Human dismrbance md alter& hhabitat may have contributd 
to the death of the two Blue Point nestlings, while eaglets zt ;tin& mind Cibecue d i d  of u b o w n  causes. 
The Horseshoe eaglet was apparently killid by a great horn& owl. Nest parasits and unusudly high 
temperamres were s s u m d  to have caused or contribpntd to the dmth of m o  eaglets at the Rdmowd 
breding xa. High temperamres &so a p p m  to have been r d a t d  to %be death of one eaglet at Cliff, 
one at B&le@, and one at he's W a b .  

At the Blue Point bre4ing area in 1989, hatching occumd on 8 Mxch, mind at 1mt one young was seen 
on 11 March, d&ough feding behavior inndicatd the praence of two agle@ pond el ai, 1989), The 
eaglets died 16-19 M ~ c b  at about one week of age. The Salt River was largely without flow below 
Stewm Mountain Dam &rough &e nesting s w o n  in 1989 md comistd of isolatd pools (see 
Section C4.4). The dry riverbed d % o w d  r ~ r a t i o n i s b  on &e lower Sdt  River to access the nest cliff. 
People hiked under m d  aEemptd to climb &e nest cliff (A. Day pers. c o r n . )  md in one instance 
approached within 50-100 m of the nest (four days prior to hatching) and begm throwing rock  (Bond 
ef al. 1989). It is likely &zit $00 much disarbmce near the nest, duriag a cmcid period oust after 
hatching), md the lack of foraging oppomnitia (rducing prey availability) in the dry riverbed, 
contributd to the loss of the two eaglets. 



Plate C10. Blue Point (Bulldog) nest cliffs along the regulated Salt Ever ,  below Stewart Mountain Dam, Febmry 
1989. The cliffs contain nests 1 and 5, which have been used by bald eagles since at least the 1930s. This 
photograph was taken when water flow was shut off (0 cfs from January through March) during the bald eagle 
b r d l n g  season. The isolated pools disappeared in most sections of the giver prior to the release of water from tbe 
dam. The parking area (indicated by arrow) was built by the U.S. Forest Service in 1988, directHy across the Aver 
from nest 1, to serve as a starting point for recreationists tubing dowm the giver (photo by D. DPjiscolH). 

At the Pind nest site, the remains of a week-old eaglet were found in the nest while banding the surviving 
juvenile. The young hatched on 23 March; therefore we estimatd that the nestling d i d  about 27-30 
March. The remaining juvenile fledged successhlly. 

The Horseshoe adults reared one healthy eaglet to about three weeks of age in 1989. During a routine 
nest check on 2 April, BioSystems biologists found the eaglet was dead We climbed the nest on 3 April 
and found the e a g h  had been decapitated, a common practice of the great h s r ~ d  owl. The young h d  
not undergone rigor moi-tis, which led us to believe &e eaglet wa killed 4-2 April. 

Two eaglets died at the Redrnond breeding area ow 6-7 April, at 1.5 weeks of age, duriwg a period of 
unusually high temperatures (see Section C3.5). A %ow dewsity of Mexican chicken bugs was found in 
the nest when climbed on 13 April (see Section C3.4). The above-average heat and ~e nest parasites 
likely contributed $0 the death of both juveniles. 

At the Cliff nestsite, one eaglet died prior to 12 April at less &an one week of age. The adults 
continued incubating the unhatched eggs until 4 May. We climbed the nest on 16 May and collected 



one whole egg and two sets of eggshell fragments. The eagIet at this ~nshaded nest may have been 
another victim of the above-average temperatures during this period (see Section C3.5). 

Breeding activity remained u h o w n  at CCibecue until 5 June when m approximately 12-week-old juvenile 
w a  seen in the nest. A wildlife oficer for the M i t e  Mountain-Fog Apache tribe had monitored the nest 
&rough the season, and told BioSystems biologiss &at one of the young died around 14 April at about 
five weeks of age. The Cibecue eaglet's death may have been lidaid to high temperaares (see 
Section C3.5), d&ough we do not have enough infomation to be certain. 

The Ive9s W"ah nest site was a flurry of activity in 1989. We climbed the nest to b a d  the eagles on 
25 Mach. On 10 April, ABEhWP biologists reported one of the yoang had been reprgitating its food 
for three days md appxently could not swallow. We removed the nestling a241) on 11 April and 
t rmspoad  it to Dr. Kathy Ingram at Liberty Wildlife Foundation. Dr. Ingram removed a fish bone 
(spine md An rays) &at had lodged in the eaglets esophaas, blocking the throat. The juvenile was 
nursed back to health md returned to the nest on 17 April. 

Both of the Ive9s Wash young jumped from &e nest on 19 April, at nine weeks of age, during unusudly 
high temperatanres (see Section C3.5). One eaglet (5241) climbed back to the nest, while 3242 remain& 
on a 1dge overnight. On 20 April J242 jumpd from the I d g e  into the cmyon below the nest. The 
juvenile was not sighted, nor did the adults take it food by 22 April. A B E W P  biologists m d  U S W S  
biologist Robert Mesta found the young eagle on 23 April with a broken left radius and ulna (wing) and 
severely dehydratd. The juvenile was trmspoged to Liberty Wildlife Foundation where it died of 
dehydration and shock on 25 April. 

m e  Bmleat adults raised three nestlings to 11 weeks of age in 4989. On 9 May, during a period of 
unusually high temperatures, one eaglet died in the nest (see Section C3.5). The remaining two young 
fledged on 10 md 14 May. The two fledglings remain& on the ground for several days before flying 
to safer perches. We did not retrieve the dead eaglet, because %he nest climb requires a helicopter and 
the adults remain4 in or close to the nest to watch the two fledglings. 

C3.2.4 Juvenile MortaHi ty-$998 
Only one h o w n  juvenile mofidity was document4 in 1998 when the Cibecue eaglet died on 14 April, 
at 1.5 weeks of age. Two river rafting guides, who are dso professiond photographers, photograph4 
the nest md adults in early Much. The river raft ing guides "blazed a trail" up the backside of the nest 
clifl, and once again photograph& the adults. and nest on 5 April when the west watchers were on their 
days off. The photographers Iater informed ABEh%d\rrP persomel that the adults were circling and 
vocdking on each occasion Sershaw md Mehling 1990). An army hdicopter flew within 200 rn of the 
nest twice on 24 March, and an air force jet passed the nest at a distance of 300 m on 27 March. 

On 10 and 11 April, m zir force jet flew within 44N m of the nest, 81 vehicles pass& below the nest, 
12 hikers w d k d  below &e nest, and 12 rafts float& passed the nest (Kershaw md Mehfing 1990). 738 
photographers (and other dismrbances), at a crucial point in the nesting cycle uust after hatching), may 
have co~tributed to the eaglet's demise. Photographers hzve been associated with nest failures at two 
other breeding areas in Arizona (see sections D4.25 md D4.26). We have Aso observed c o m e r c i d  
rafting fliers &at advertised "Hike to m eagle west" s p x t  of &e paid trip. 



C3.2.5 Summary of Juvenile Morblity 
The 53juvenile m o d i t i m  document4 in Arkona have o c c u ~ d  at ody  I4 of the 28 h o w n  bdd eagle 
b r d i n g  areas (Table C3.2-2). The Cibecue br&ing r d &  first in juvenije mofidity, with 13 
deaths Q56,5R) of 23 young hatch&. Rdmond r & d  second, losing 10 (M.O%) of 25 eaglets hatch&, 
follow& by Blue Point? where eight young died (29.6%) of 27 hatch&. The Bm1eS nest site raked 
f o u ~ ,  with seven juvenile mod i t im  (28.0%) of 25 nmtlings hatch&. Pind ranked fifth, followed by 
Cliff, Ladders, md Sheep- 

Table C3.2-2. Arizona bdd eagle b r d i n g  am r&& by juvenile m o d i q .  

Total NaQing And 
Occanpid Young Post-Fldging 

Rank Breding Area Y w s  Hatchd M o d i t i a  Percent 

Cibmane 
Redrnond 
Blue Point 
B d e u  
Pinas 
Cliff 
Ladders 
Sheep 
East Verde 
Ive9s Wash 
B m e  
"76" 
Horseshoe 
Fort McDowdl 

W e r  Sites 

Of the 276 h o w n  young h d c h d  in Arkona, 232 (84.1%) sumivd to Bdge,  md 4.4 d i d ,  rmulting in 
a 15.9 percent nmaing moMity rate. We h o w  of 13 ~dditiond ag1e@ which died prior to depming 
on migration, for a total of 57 h o w n  juvenile mod i t im ,  rmulting in a 20.7 percent juvenile m o d i Q  
rate prior to depming the natal arm. It is i m p o m t  to aote &at &is ~ ~ m b e r  repraen& a minimum 
m o d i t y  f i ~ r e ,  shce it is di=cult to keep track of post-fldging juvenila, md most data co l l~ t ion  (by 
the ABEWP) c a m  w h e ~  &e eaglets l a v e  the nest. AcBdly wimmsing the m o d i t y  of a B d g d  
juvenile, or &ding a cucms Pefore scavengers do so) ia the vast expme of the desert is rare, u d a s  
&e eaglet was radio-agg4. 



In other bdd eagle populations &roughout North America, an average of 85 percent of hatched young 
sar-vive to fidging resulting in a mean nestling mortality rate of 15 percent (Stdmaster 1987). Thus, 
the Arkona pop~lation may suffer a 0.9 percent higher nmtling mofiJity rate, md in turn, a 0.9 percent 
lower natling sumivd rate, than the mean for other bald eagle populations &roughout North America, 
daough this diEerence was not significmt by Chi-Squxe mJysis. Also, the Arizona population 
experiencd zm additiond 4.8 percent mortdiry rgte prior to the juveniles depming on migration. 

It is impodmt to note, however, that in Arizona we h o w  more &out the moRdity of our eaglets than 
in other populations. M o d i t y  dab in mmy populatiom is acquired from OK4 surveys when the 
natlings are 8-10 weeks old. In Arbona, due to the ABE md other projects, we have data on 
juvenile m o d i t y  prior to md after fledging. However, the close watch we keep on ArHona nests 
(ABE,WT) dso  incrm& suwivorship, by dlowing us to iatewene in emergency siaatiow and save 
eaglets which would have o&erwise perish&. 

The potentid sources of juvenile bdd eagle m o ~ d i t y  are numerous, including natural (health relatd) 
factors, nest predztion, hum= ddismrbmce, monofiimerat fishing line (see Section C3.3): nest parasites 
(see Sedion C3.4), heat stress (see Section C3 "51, prey abundmce md availability, w e a ~ e r ,  m d  like1 y 
mmy m r e .  Deblls on juvenile moedities at individud bbdd eagle breding areas in h k o n a  are 
providd in Section D4. 

Alhough rnonofilment fishing line has been used for decades, it has ody  recently been recognized a 
a mortaiity factor in bald eagles. None of the previous reports on Arkona bbdd eagles mention 
monofilment in the nests, &bough Gmbb (1984) found a fishing stringer in the %one Pine nest. The 
first document& incident in Arkona involving monofilaent and fish hooh occurred at the Horse Mesa 
breding area in 1386. The adult female remrn& to the nest with a fishing hook lodged in her ton@e 
md monofilment hanging from her beak. The fernde had di%culty feeding the eaglets md herself> and 
droppd much of the food into the nest. She shook her head violently on many occasions &roughout the 
day, but the hook remain& i m b d d d  iin her tonee.  The bird had dislodgd the hook wihin 24 hours. 
Later in the seson  both eaglets had monofilmerat protmding from their be&, but it was absent later 
the s m e  day Qriscoll md BucHey 1986). 

From 1986-1990, we found fishing pakaphemaiia in 22 (a%) of 55 e x m i n d  nests which cconQin4 
broods (Table C3.3-1). During nest climbs in 1986, monofilment: fishing hook, weigh&, md fi"as%ling 
lures were found in four nm@. Four sites conQind fishing pwapherndia in 1987, eight in 1988, md 
five in 1989. Fishing &cge was ody  found in one nest in 1990; however nests were ody  climb& to 
bmd young, so not dl sites were check&. At the B m % e ~  breding area in 1988, monofilment was 
aEachd to prey delivered to the nest on two occasiom. Monofilment dso occurred in one of three bald 
eagle n a @  we climbed on the Rio Yaqui, Sonora, Mexico (Brown and Olivera 1988). 

A fishing lure with three treble hooks was removed from the Almo nestlkg's t onpe  on 23 April 1988 
when we remmd her to the nest after she w s -  blown out in a stom. The hook at one end of the lure 
was lodged in her tongue, while the hook at the opposite end held a dead white-facd ibis brought in as 
prey. We also removed a fishing hook from the foot of a juvenile at Cliff when we capmrd it for radio- 
tagging shortly after it fledged, 



Table C3.3-1. Occurrence of fishing pzapherndia in Arizona bald eagle wests containing broods, which 
we e x m i n d  during 1986- 1990. ' 

Breeding Area 1986 1987 1988 1989 1990 

Al amo 
BxtIett 
Blue Point 
Canyon 
Chino 
Cibecue 
Cliff 
Coolidge 
East Verde 
Fort McDowell 
Horse Mesa 
Horseshoe 
Ive9s Wash 
Ladders 
Lone Pine 
Orme 
Pind 
Rdmond 
"xi4" 

0 
MHL 

0 
- 

0 
m 
M 

MH2 

- 

0 
- 

0 
0 
M 

MH 
0 
0 
0 
- 

M 
MHW 
8 
- 

- 

0 
M 
- 

0 
MHL 

0 
- 

0 
MEW 

0 
0 

monofilament, H hook, L lure, W weight, S stringer. 
Hmk lodged in adult female's tongue. Out within 24 hours. Both young with monofilament protmding from be&. 
h s e  m e  day. 
Lure lodged in nestling's tongue. Removed on nest climb next dayiy. 
Hook removed from juvede's foot when captured for radio-tagging. 

"eseling died at age two weeks. Entangled in monofilament. 
"onofilannent attached to prey delivered to nest on two occasions. 
- Not elinabed or did not contain a b rod .  
O No fishing paraphernalia found. 

The Pind nestling died at two weeks of age in 1988. We climbed the nest to retrieve the eaglet md 
found it entanngled in monofilment fishing line. A hook was lodged against its left leg, and the 
mono5lment line lay in multiple wraps around both legs, d s s  entmgling the wings md upper body. 
The nestling's feet appeared abnormdly small in relation to its body size. Uecropsy reveded the 
monofilment bad cut o f f  circulation t~ the Iegs, prohibiting growth in the I a t  3-4 days of the eaglet's 
life (KO Ingram pers. c o r n . ) .  



Plate GI 1. Nestling bald eagle entangled in monofilament at the Horse Mesa breeding area, March 1991. Mote 
the fish hook lodged in the eaglet's mouth (arrow). The monofilament was wrapped around the eaglet 
then attached to the nest, so the eaglet could not move, The fishing line can also be seen in front of the nestling's 
eye (arrow), iaa a loop over the beak and under the tongue (lacerating the underside of the tongue) which likely 
prevented eating, by holding the tongue against the roof of the eaglet's beak (photo by D. Driscoli). 

A similar incident occurred in the Greater Yellowstone Ecosystem where a six-week-o8d eaglet died after 
becoming en tmgld  in monofilment (A. Harmata pers. cornm.). Also, a six-week-Id eaglet was found 
tied to the nest (entangld rfin monofilaent) in southeast Alaska in 1988. The young eagle, still alive, 
was removed from the nest, nursed to health, m d  released in a hacking program (P. Schempf pers. 
c o r n . ) .  In Washingon, an approximately wine-weekald eaglet was found hanging from a nest tree in 
1988, with a momfilament gill net around its neck. The gill net was also tangled in the tree branches, 
m d  held part of a steelhead (sdmon). It appeared b a t  rn adult carried the fish (which was caught in the 
net) to the nest; &en the eaglet became entangled in the net and fell, strangling itself when the net was 
caught in the tree @Watson 1989). Although fishing paapherndia appears to have only recently become 
a factor in nestling bald eagle mortality, it may be &at in earlier decades it occurrence was overlooked, 
since Broley (1947) noted finding a fish p%ug and a 70 foot line with hook attached iif~ a Florida bald eagle 
nest. 

Nesding bald eagles are not the o d y  victims of waste monofilament and fishing tackde. The Horse Mesa 
adult female had a hook lodged in her tongue (see above). In a sirnilax incident, an adult bald eagle in 
Cdiformia had a fishing hook lodged in its naris (nasal opening). While trying to remove the hook, the 
eagle caught one talon in its naris, fell o E  its perch, md drowned (Zimmerman 1976). We also found 



a dead raven in &e East Verde breeding area with monofilment protrading from its be&. TWO oriole 
nests m d e  almost entirely of monofilment were found at the confluence of the Sdt  m d  Verde rivers in 
the O m e  bdd eagle nating territoq. In this same location, M. Cross (AGF) found a live c o r n o n  
moorhen with a hook in its stomach a d  the a m c h 4  monofilment mgled mongst the ripxim bmsh. 
In mo&er oriole nest made of mowofilment, the female oriole hung itself in a loop of it (Ma&er 1987), 
Brown pelicm have dso died from becoming e n m g l d  in monofilment fishing line (Nationd Wildlife 
Federation 1988). For a discussion of angler lifter, see Edwards and Cryer (1987). 

Other fore ip  maGer found in Arizona bdd eagle nests k d u d d  white plastic bags, melted plastic, white 
gauze, white string, wmfoger materid with smfing amchd,  white jem materid, red sock materid, blue 
md black string, wire, s q r o f o a ,  cattle feces, unidentifid m al feces, rinsail scat, rock, cxdboad, 
yellow nylon rope, a Budweiser beer can9 md a Grandma's m k i e  package (hdge chocolate chip), 
Shotma shells, rifle cmridges, and beer c m  were frequendy found n w  nests. A metd measuring tape 
md pop r ive were found in the 1989 Blue Pokt nest, obviously left during a previous eagle study, In 
zm intesmting obsewation, the B a l e 8  femde delivered a plastic ice bag and a cardboad Budweiser beer 
box to the nest on the same day in 1989. 

Avian ectoparasites include flies, fleas, lice, bdbugs, ticks, and mites. 911ese organisms can cause 
m o d i t y  (if present in su6cient numbers) by feeding on birds, wea4iening them, and maEting ahem more 
susceptible to secondary infection. Ectoparasites may dso transmit endoparasitic worm, protozoans, 
bacteria, and viruses (PhiIlips 1990). Nest parasites have only r ~ e n d y -  become apparent as a contributing 
factor to juvenile bdd eagle nnoditgr. Nildebrandt and glhmape (1978) found no parstsites in wests or on 
amdings, and Hildebrmdt (1981) report& finding only demestid beetle I w a e  (Demesfdae) in nests. 
No parasites were mentioned in Arizona bdd eagle research until Gmbb (1984) document& the 
occurrence of Mexican chicken bugs (Haematos@hon inocforsts) in bdd eagle nests. The paraite has also 
been found In golden eagle nests in Idaho (M. Kochert pers. c o r n . )  and Arizona (Gmbb 1986b). 
Mexican chicken bugs appear more psevdent in cliff nesting raptors &m those which nest in trees. PlaE 
(1935) documentd the parasite in nests of prairie fdwns, red-tail& hawh, and goolden eagles, and 
repofid on its occuEence in nests of %he Cdifomia condor, mrkey wlture, great horn& owl, and b m  
owl, In addition, Lee (9955) noted the bug on domestic chickem arnd mrkeys. 

The Mexican chicken bug is a bloodsucking ectopxasite of the Cimicidae fwaily, similu to a bed bug 
r e  4 m e  bugs live in or near nests or rms&, md emerge to f& on the young md/or 2dulB 
at night vsinger 19&, Phillips 1990). In one labra toq  experiment (Lee 1955), adult bugs sawiv& 
ody a few w ~ h  wi&bout mting, md nymphs for only 5-8 days. In coatrat, Phillips (1990) r epoad  
that femala lay hundrds of eggs, md that d% stages cm go for mon&s w i ~ o u t  feding. This p z s i t e  
likely caused or mntributed to the death of both eaglets at &be Rdmond nest in 1984, and, in 1985, the 
bug was found in ahe Pind nest m o  week after fldging, and in two goldew eagle nests one week 
following fledging (Gmbb 1986b). 

From 1987-1989, we found nest paa i tes  in 12 (32%) of 37 e x m i n d  nests which contain& broods 
Fable C3.4-1). If tree md cliff nests are sepzated, parasites were found in 39 percent of cliff nests, 
but we did not find my in tree nests. We found Merricm chicken bugs at four bdd mgle n e w  in 1987, 
three. in 1988, m d  two in 1989. High densities of the parasite occuxd  at the Ladders md C i b ~ u e  



Fipre  C3.4-1. E d a r g d  doml view of m h r e  Mbug, 8 close ~1at ive  of the Mexi- c h c k e ~  bugg, engorged with 
b l d .  

breding areas in 198% where two md one young d i d ,  rapectivdy. Upon entering wests to retrieve 
deem& nestlings, biologis~ were covered by the bugs. No i m d i a t e  i~it2t;eion occurrd, apparrently 
due to a f o m  of mes&etic present in the bugs9 sdiva (M. Koches pers. corn . ) ,  so the bites of the 
oEeanding p x a i t a  initidly passed umoticd. Wi&in 24 hours, however, a severe itching dematitis 
a p p w d  md remaind for over six week. Mexicm chicken bugs were found again at a high demiw 
at the Ladders breding area in 1989 ( s m e  nest as 1987), two weeks after &"4etwo young successhlly 
f l d g d .  However, no bugs had been appzent when the young were b m d d  ~t six weeks of age, 

We obsewd chicken bugs in low demiq at the Rdmond b r d i n g  am in 1987 where two young 
f l d g d ~  In 1988, the parasite occund in high numbers in a new nest 1.5 h north of the pimacle nest. 
&%en approach& for bmding, both eaglets were perched on a I d g e  away from the nest. We saw no 
eagle@ in the nest from a helicopter on 19 May. A subsequent s m c h  of the area revealed one young 
dead in the nest md the other dead 50 m w e t  of the nest. We entered the nest in July, two months later, 



T&!e C3.4-1. Occurrence of nest parasites Arizona bald eagle rimes containing broods, which we 
e x m i n d  during 1987-1989.1 

Breeding A r a  1987 $988 I989 

Alma  
BmleE 
Blue Point 
Cibecue 
Cliff 
Coolidge 
E a t  Verde 
Fort McDowell 
Horse M a a  
Horsmhoe 
he's W a h  
Ladders 
Lone Piae 
Bme 
Pina15 
Redmond" 
"76" 

Mexican chicken bug (Naem~osiphoa iPlodo~m) densities: H=high, M=moderate, L=low, and number of young fledged 
(No. F) or  died (No. D). 
First document& occurrence of this species (Pcosta nigra) on bald eagles. One young fledged. 
F i t  d o c u m e n d  occurrence of any tick on a bald eagle, and Bmt state m r d  of this species (A~gas cooEqf) in Arizona. 
Two young fledged, one died in nest two days prior to fledging of s b h g s .  
UPlknom w o m s  extracted fmm throab of young during surgery and nmmpsy. One young fledged, one died of &juries 
from nest fall. 
Mexican chicken bugs rqmrted in Pkal nest in 1985, after one young had fledged, by Terygrl Gmbb, USFS. 
Mexican chicken bugs reported in Rdmond nest in 1984, akher two young d i d ,  by T e q l  Gmbb, USFS. 
Mexican chicken bugs faund a k r  young had fledged, but were not pEsent when assglebs were banded. 
Not c h b e d  os did not contain a brood. 
No Pamsites fourid. 

md noticed o d y  a few parasites* In 1989, a low demity of chicken bugs was found in the Rdmond 
pimacle nest where two eaglets died at 11.5 weeks of age. See Section C3.5 for information on h a t  
stress, &e effects of which z e  likely aggravatd by loss of fluids to chicken bugs. 

We found no Mexicm chicken bugs at the Horsahoe b r d i n g  area when we enter& it for bmding in 
1987. Three eaglets fledged in Izte May, but when we entered the nest for meBurement on 4 October 
it contain& a heavy infesbtion of the paa i te .  'That day, the adults were perch4 on a new nest built 
between July md September, 4043 m west of the 1987 nest. This nest cowtaind a moderate chicken bug 
infsation in April 1988 when we bmdd the eaglet, which later fledgd successhlly. Upon entering 
the nest for meaarement in July 1988, we found only a few b q s .  



A high density of Mexican chicken bugs existed at the Coolidge cliff nest during bmdissg in April 1988. 
Due to the small nest ledge at this site, the BioSystem dimber hung next to the nest to remove young 
for processing. W e n  he stood in the nest to ascend the cliff, he received numerous bites. Both mglets 
f l d g d ,  md we found no chicken bugs when mwuring the nest in June, 

more about the inveaebrate comuniQ within bdd eagle nests in Arizona, we collected nest 
Ihing samples when pedoming bmding a d  post-fl&ging climbs. J m e s  R. Phillips, a n o t 4  raptor 
paaitologist at Babson College, Masachusem, m d y z d  two of these smplm. Phillips indicatd &at 
our (Arkona's) west lining was overly dry, ranking it dificult to detect inve&ebrates using a Berlese 
h m e l ,  a c o m o n  detection m e ~ o d  involving placing the nest lining in a b m e l  under a heat Imp ,  with 
a jar of dcohol bejow. The nest lining slowly desiccata, causing the inve~ebrates to retreat into the 
dmhol. Imtmd, he floated the samples in a water bath md removd the invesebrates a. Phillips pers. 
corn . ) .  

Phillips msldyzd a smple from a nest with heavy chicken bug Panfes~tiow morseshoe 1987) md a smple 
from a presumably non-infat4 nest @iwd 1987). In addition to the nest lining smples, we collect& 
19 bugs from the Horseshoe nest. Phillips identified these as 13 mde and 6 femde Mexicm chicken 
bugs. 

The Horseshoe sample (240 g dry weight) yield4 13 d r o p o d s :  3 nompahaitic mites, 2 mllem$o%m 
(hngivorous springtail insects), 4 demestid beetle lawae (subfmily Affagerainae), 2 clothes moth i w a e  
vineidae), 1 adult fly, 1 fly larva, and 1 Mexicm chicken bug. 

The Pinal smple  (256 g dry weight) yield& 69 d r o p o d s  (and &so contain& nematodes): 58 
nonparasitic mites, 2 Psocoptera @ooklice), 3 fly Iawae of 2 genera, and 6 dermestid larvae. 

These inventories show that nnest-lining samples c m  be rnisleding when wmpaing the relative densitis 
of chicken bugs iw Arkona bald eagle wests. A l ~ o u g h  high nusrabers of Mexican chicken bugs occuned 
in the Horseshoe nest in 1987, only owe of this species was extract4 from the nest lining smple.  Visud 
density estimates may also present problem because the pahasite moves quicugr over the top of b e  nest, 
across, md under the sticks. As a result, we categorizd infatatiom visudiy as high, moderate, or low. 
We must dso remember that infestatiom may be latewt (Lee, pas i t e s  inactive at the time of visit or in 
the egg or nymph stage). 

In 1987, three nests conbind high densities of Mexicm chicken bugs, and one nest had a low level of 
infesQtion. All of these nests fldged young in prior s m o m ,  so p x a i t e  eggs may have been present 
when nesting began- Three of these pairs worseshoe, Ladders, md Rdmond) moved to newly built 
nests in 1988, while Cibecue appxently f~i1e.d to lay eggs, possibly a a result of mate loss the previous 
year. We noted hemy infmatiom of chicken bugs in two nests in 1988 @&mond md Coolidge) md 
moderate densities in Horseshoe. Al&ough the Coolidge nest had been used previously (old eggsheHI 
fiagmens were prseat), Rdmowd md Horseshoe were new nests. In 1989, the Rdmond and Ladders 
nests (same nests a 1987) once again contain& low a d  high demities of Mexicm chicken bugs, 
respectively. However, the parzsite was not found until after &e two Ladders young had B&gd  in 
1989. Both 1989 Rdmond eaglets d i d  at 1.5 week of age. 

It appews &2t ccrtaain n a t s  show a history of Mexicm chicken bug infatation. The bugs were present 
at the Horseshoe b r d i n g  area in 1987 md 1988. The Rdmond pimacle nest contain4 bugs in $984 



(Gmbb 1984) md, although ?he nest was not climbed in 3985 or 1986, ?he eaglets behaved nomdly  md 
fledged successfully. The pimacle nest ha%ore=d the parasite in 1 9 8 h d  1989, as did a newly built cliff 
nest in 1988. The Ladders nest at Chasm Creek dso conbin4 the bugs in 1987 m d  1989. 

Phjllips (1990) reported that, "Sometim~ these parasites do cause death or c m  pave the way for le&d 
secondq  infectiom. Sick or injured birds are more wlnerable to pxaites,  md ~ r o p o d  populations 
on these individuds are more likely to reach levels where they do serious damage." Mexicm chicken 
bugs have apparently caused or contributed to the deaths of at l m t  seven n ~ t l i n g  bdd eagles in Arkona 
during 1987-1989, 10 percent of hose hatched (n = '722). We might therefore consider meBods of 
con@olling these parasites. Phillips explain& that if nest p a a i t s  like cimicid bdbugs become 
establish&, chemicd control agents may be necessv.  Usinger Q19a) repofled that Mexicm chicken 
bugs c m  be removd from poultry houses by a borough spplication of hydrated DDT or BHC, dfiough, 
needless to say, such a mwure  would be highly inappropriate a a modern mmagement technique. A 
safe alternative might lie in the tratment of nests with pyrebrim, wa&rdly+ccurring plmtderivd 
inswticides which are non-toxic to veeebratm. Phillips repofid that: 

"Dose and toxicity information related to wild birds and 16 c o m o d y  used ectopaasite control 
cbemicds are providd by Jackson f 19851. According to Axtell and Arends [1990], pemethrin, a 
sgm~etic pyrethroid, is the most widely used chemicd to control mites, lice, and bdbugs, because 
of its long-tern effectiveness md the lack, so f a ,  of rcsistmiance to it." 

We should point out, however, ba t  such applications might dismpt the natPlral invebtebrate cornunities 
in bald eagle nests. In our opinion, the matter should be researched if continued infestgions suggest 
mmagement action. 

In 1988, we found anoaer pxai te ,  previously uwreesrdd on bald eagles. Two loeaseflies (Icosra n i g r ~ )  
were collected from the Ome juveslile during banding. This parasite, fmily Hippoboscidae, is h o w n  
from several other raptor species in Arizsna (J. Phillips pers. corn . ) .  It is a blood-sucking ectoparasite 
h a t  lives in bird plumage. The larvae develop in the female fly md f o m  cocoom after being laid in bird 
nests. The larvae metmohphose into adults, and the adults feed on the birds9 blood, md dso trmsmit 
blood protozom parasites as well as skin mites md lice Phillips 1990)- 

W e n  the two 1989 Bz-tlett juveniles fledged to the ground, we picked hem up for bmding md radio- 
ugging. One eaglet fledged into a tddybex  cholla cactus, so we spent 10 minutes pulling cholla spines 
out of the bird9s face, feet, md body. In the process, we discover& a tick on the underside of b e  
juvenile's right wing. The tick was removd md sent to a pxaitologist. This represents the first 
document4 occuneace of my tick on a bald eagle, md the Erst record of this species (&gas coolqi) 
in Arkona @. Phillips pers. corn . ) .  Argaid ticks are usugly rapid feeders, d&ough I m a e  may remain 
aEached to the host for several days. They idabit  nests, caves, burrows, md roosts, feeding mostly at 
night. T%ey lay their eggs in rock crevices or under t r ~ b z k  where they dso seek shelter (Phillips 1990). 

Dr. Kathy Ingrm, Liberty Wildlife Foundation, also extract4 rn u h o w n  worm species from the throat 
of each of the Ive9s W a h  eaglets in 1989, one while in surgery: the other during necropsy, In addition, 
we found two snout beetles in the 1988 Ladders nest md collected trox beetles from several golden eagle 
nests in Arkona. 



Heat stress has been debated as a possible m o d i t y  factor at. Arhona b J d  eagle breding area  (especidly 
at the Rdmond nest) since inteasive reswch began in 1977 Wildebrmdt 1981, Ohmm md Sell 1980, 
Haywmd md O h m a  1982, Haywood md Ohmm 1983, Gmbb et d. 1983, Gmbb 1984, Gmbb 1986a). 
W i l e  in the nest, adul& provide shade for the mglets uatil they are old eaough to seek shade on their 
own. The young often huddle under the adults or their siblings for shade, and place their hmds in smdl  
shade patcha on the nest when available. Both the adul& md nesaings pmt during hot poaiom of the 
day; however, the adults md aglets dso perch in the sun when shade is available. R e  adul& often 
drink from the river after shading the young, md &er f d i n g ,  as do the eaglets once they fldge 
pr ismll  1985, DrismgB11 and Bucuey 1986, Driscoll unpublishd fidd notes, Hildebrandt md Ohmm 
1978, Hildebrmdt 1981). 

A time-lapse cmera at the BmleE nest in 1978 rev&& the s g l e s  used shade 8Qercent of the time 
it was available, d&ough they &so perch4 in the sun when shade was present on &he nest Wildebrmdt 
1981). The death of one BmleE netling and two Redrnond eagleB in 1978 was aEribut& to the young 
falling Erom the nest while szking shade gMildebrandt 1981). Haywood and Ohmm (1983) monitored 
adult use of shaded verse urnhad& perches, and s b t d ,  "Adult b d d  eagles in Arkona actively seek 
shaded perches as temperamres rise sufficiently to cause hema9 stress." The data present& in H a p o o d  
md Ohmart (1983) were inconsistent in relating shade seeking to ternperamre. They found &at adult use 
of shaded perches: (1) fluctuated without respect to temperature at Redmond; (2) increasd with 
temperature at Bar t le~  and Bind; and, (3) decreased as tennperamres increased at Ladders, E a t  Verde, 
md Horseshoe. Perhaps, because adults have access to drinking water md free flight, heat might be less 
stressful than to nest-bound eagles. 

Details on the so l a  exposure (h11 sun verses full or p m i d  shade) of ce&ain nests wifPnin Arhona bdd 
eagle breeding ahas were recorded in f 984 and 1985 by Gmbb (B986a). At the 17 nests observed, Blue 
Point (nest 1) received the most sun, folIow& by Cliff (nest 2, mificid nest), Norse Mesa (nest 21, 
Redmond (nest 5>, @%iff (nest 1>, and East Verde (nest 6). Sites receiving no full sun were Pind (nmt 
21, and Fort McDowell (nest 11). Bt is interesting that some cliff nests @in& 2, Cibecue 3, Ladders 4) 
received less sun than some tree nests ("76"). Grubb (1986a) explain4 &at his mdysis " ... does not 
indicate exposure to full sun is a limiting factor for success or productivity . . ."; however, "This finding 
does not rule out heat mdjok temperaare as potentid fa&ors influencing reproductive success md habi&t 
se l~ t ion .  . . ." 

We cornpad mbient temperamrm at Sky Harbor Airport in Phoe~ix to Bdging ages and eaglet 
m o a i t y  in 1988 md 1989. In mid-May 1988, Arhona experienc& a period of unusudb high seaon$ 
temperamra F i g r e  C3.5-1). During &is period, young left their nests at five breding areas. Their 
fate varied md apparently depend& on ae i r  ages ztt the time of the h a t  wave, TWO 12-wekald 
juveniies at Ladders fledged successhlly. At Bmlea, the 1 1-weekald juveniles spent two days on the 
ground after Bdging, but survived. However, it is likely that h a t  stress contribaatd to the dea&is of five 
young at the Blue Point md Rdmoad breeding arms. 

The three Blue Point juveniles left the nest on 14 md 16 May 1988 at 11 week  of zige, md by 23 May 
J1 three young were dead (Section D4.4). The eaglets were dmost surely forced to leave the nest a a 
result of heat stress. The nest was position& on top of a pimacle in a cmyon where heat is reflected 
from the cmyon walls. Figure C3.5-2 indicates &at temperamra for May, when the eaglets vacated the 







nest: were unprecdented during the previous four years at Phoenix. Our obsemations indicated that both 
juveniles md the adult femde in the nest were h a t  stressed. &e of &e young birds a p p e ~ e d  distrssed 
as it w d k d  frmticdialy around the edge of the nest on b x e  rock, seeking but not finding shade. 

The two Rdmond juveniles died between 12-19 May (Section D4.25). The 1988 nest was on a west- 
facing cliff in a position directly exposed to intense solar heat* During bmding, the climber noted &e 
nest cliff was unusudly hot. It may not be coincidentd that the eaglets at Rdmond d i d  (one had exited 
the nest) at roughly the same time zs those at Blue Point. However, the Rdmond eagles were dso  
expos& to Mexicm chicken bugs (Section C3.4) which would have exacerbated the condition of h a t  
stress or could have been the sole cause of death. 

In 1989, four periods of unseaonzbly high temperamres were r m o r d d  at Phoenix, rmching mwimums 
of 104°F on 7 April, 105°F on 20 April, 110°F on 8 May, and 1M0F on 23 May (see Figure C3.5-1). 
F i e r e  C3.5-2 indicatm that these temperamrm were unprecdented during the previous five yews in 
April and Mary. Of the 10 h o w n  juvenile mortdit is  in 1989 (Section C3.2.3>, six occurred during these 
temperamre peaks. 

Three juvenile b d d  eagles died during the first temperamre peak, from 6-10 April 1989, two at the 
W d m n d  b r d i n g  area, and one at Cliff. The Rdmond eaglets d i d  on 6-7 April, at 1.5 weeks of age, 
when temperatures reached 104°F in Phoenix. It appexs that the unseasonably intense heat contributed 
to the nestlings9 demise, although a low density of Mexican chicken bugs was also found in the nest 
(Section C3.4). During the s m e  period, one eagIet hatched (5 April) and died (prior to 12 April) at the 
Cliff nest site. Like Rdmond, the heat may bave affected the Cliff eaglet which was less than one week 
old. 

During the second period of unseasonably high temperamrs, peaking at 1185°F on 20 April 1989, one 
nestling died at Cibecue md mother at irve's Wash. We do not h o w  the details surrounding the death 
of the approximately five-week-old Cibecue eaglet, only that it died gound 17 April m i t e  
Mountain-Foa Apache Wildlife Oficer pers. c o r n . ) .  

Moller eh a!. (1989) sa te  &at both Ive's Wash young jumped or fell from the nest on 89 April while 
azempting to find shade. The A l m o  Reservoir region, on the fringe of the Mohave Desert, aasuJly 
records higher temperabres thm Phoenix, so it is likely the temperamre at the nest x e a  e x c e d d  105°F. 
The nwtlings were o d y  nine week  old md could not fly. One mglet cl imbd back to the nest; the other 
remained on a ledge overnight. OR 20 April the juvenile jumped from the ledge into the cmyon below 
b e  nest. The young eagk wzs found on 23 April with a broken left radius and ulna (wing) md severely 
dehydratd. The juvenile was trmspofld to Liberty Wildlife Foundztion, where it died of dehydration 
md shock on 25 April. 

The third period of unseaonably high temperatures, from 4-9 May, peaked at 110°F on 8 May 1989. 
On 9 May, at 11 w e e k  of age, one eaglet died in the nest at the Bat lee  breeding area. The remaining 
two youaag flew from the nest on 10 md 11 May and remain4 on the ground for sever$ days before 
flying to safer perches. We did not retrieve the degd eaglet, because the nest climb would have required 
a helicopter, a d  the adults remain& in or close to the nest to watch the two fldglings. In addition to 
the two Bm1eE nestlings, the Almo eaglet f ldged on 5 May and the Ive's W a h  eaglet on 9 May, d l  
zt 1% weeks of age (see Figure C3.5-1). These four juveni%es make up 31 percent of the 13 young 
fledged in 1989. 



The foux%.k temperamre p& o c c u ~ d  from 20-28 May, with a high of 106°F on 23 May. A1bough no 
h o w n  m o d i t i a  were document& during &is period, six nesdings rmging from 10-12 w e e h  of age 
fledged. at East Verde, Fort McDowdl, Ladders, md Pind. This repraens 4 6  percent of the 1989 
fldglings; however, 12 weeks is the n o m d  Bdgiwg age for bdd eagles, so some of Lbae Bdgings may 
not have been temperabre related (see Figure C3.5-I). 

A number of factors contribute to potentid high temperamres in Arkona bald eagle nests (see Figure 
A5.2-3). Depending on the degree of shding, nests cm be exposed to direct and reBectd so la  
radiation. The high conductiviQ of the rock substrate md sunoaandiaags of mmy nests may coatribate 
to high temperamrs either dirgtly &rough mnduction or i n d i r ~ d y  b o u g h  re-rdiation of s o l a  energy. 
From 6989-1990, we record& four temperabra at cliff as&: (1) mbiewt; (2) on the nest surface; (4) 
in the nest interior (10-12 cm below nest sudace); md, (4) on a n a b y  surface (out of the nest) expos& 
to direct s~II%i:fit, dbough How nest succms limitd s a p l e  size to seven. Temperaares (Cdsirzs) on the 
nest surface aver%& 8.4" (rmge 1-16.5) above mbient (as = 7>, while those in the nest interior 
averagd 3.1" (rmge +2 to - 10) below mbient (B = 5), md temperawrm on expos4 rock averagd 
4.9" (ranage 1-9.5) above mbient (a = 7) (Table C3.5-1). In A1 smples, the nest sudace area we the 
hottest, excluding Rdmond, where the expos& cliff surface was 9" hoEer thm mbient, md 7" hoaer 
thaw the nest sudace, 

Table C3.5-1. Temperaares (Celsius) recsrdd at AriZsna bdd eagle cliff nests fhom 1989-1990. 

On 10-12 cm On 
Nest Nest Wit&lin Expos& 

B r d i n g  A r a  Y e a  No. Ambient Sudace Nest Rock 

Horse Mesa 1989 2 26 33 28 32 
Pin$ 1989 6 19 20 20 20" 
O m e  19839 1 25.5 42 - * * 35 
he's Wash 1989 1 27 31.5 - 2% * 32 
Rdmond 1989 5 35 37 26 4-4 
Bmlett 1990 2 3 3 48 23 34 
Horse Mesa 1990 2 23 36 23.5 26 

* Nest in shade. 
8" Nest too shaEow for measurement. 

Each year from 1985-1990, higher temperamre were remrd& during April md May &an the previous 
year.  eve^ &e b a t  p r o t ~ t d  nests u e  subject to the high mbient temperamre noted in recent nmting 
seaons (e.g., 122°F at Phoenix in June 1990). It seem rmonable that wi&out a d u l ~  in aaendmce, 
the eggs or nstlings could rapidly be h m t d  to well above mbient temperamra, Note &at a number 
of proteim denamre 8t zpproximately 1M-108"F, md c m  b ~ o m e  p e m m e ~ t l y  inactive even if only 
slightly denamrd (Dr. L.J. Cdcimo, University of California at Smta C m ,  pers, corn . ) .  



At the Redmond breeding area, heat stress h a  been debat& as a possible mortality factor since intensive 
research on Arkona bald eagles began in 1977 mildebrmdt 1981, Ohmm md Seil 1980, Haywood md 
Ohmm 1982, Haywood and Ohmart 1983, Gmbb et al. 1983, Gmbb 1984, Gmbb 1986a). Since 1978, 
heat stress may have contributd to the deaths of nine eaglets at Redmond. 

Two eaglets died at Redmond in 1978: one in the nest, md one 1-2 days after fadging. Two eaglets 
hatched in 1979, but one fell from the nest. It was bought that the 1978 a d  1979 young had fallen 
while seeking shade, due to heat stress Wildebrmdt 1981, Ohmm md Sell 1980, Haywood a d  Ohmm 
1981). A shade stmeare w s  erected at the Redmond nest in b e  Erst week of May 1979. The 
remaining eaglet used the shade extensively, leaving it only to mt (Ohmm and Sell 1980). The s h d e  
was still in place in 1981, when two young fledged m a p o o d  md Ohmm 1982), but the stmchre fell 
afer the 1981 s m o n  (Gmbb 1 9 8 6 ~ ) ~  A new shade stmcmre was erected on 23 April 1982. The two 
egle& used the shade extemively, laving it only to eat md exercise, until 6 May. After 6 May only 
one eagld could fit under the shade at a time, md after 13 May both young were too big to use the shade 
Firchow 1982). The two 1982 nestlings f l d g d  successhlly maywood and Ohmm 1983), md the 
shade fell after &e 1982 seaon (Gmbb pers. c o r n . ,  Gmbb 1986%). 

Two young again fledged in 1983, without &e benefit of mificid shade (Gmbb 1986a). The two eaglets 
at Redmond died in 1984, but their moadities were a month apart, md likely due to nest paa i t e s  or 
other factors, although heat stress may Rave compounded these problem (see Mexicm Chicken Bug 
section above). An artificid shade was comtmcted of sticks prior to the 1985 breeding season, although 
the adults dismantled the shade while refurbishing the nest (Gmbb 1986a). The two 1985 eaglets fledged 
without the benefit of artificial shade @riscoll 1985). Three young &so fledged from 1986-1987 wihout 
artificial shade. 

In 1988, the two Wedmond juveniles died from 12-19 May, when temperamres reach& 109°F in 
Phoenix. The 1988 nest was on a west-facing cliff in a position directly exposed to intense solar h a t .  
During banding, the climber noted the nest cliff w a  unusudiy hot. However, the Wedmond eagles were 
dso exposed to Mexican chicken bugs, which would have exacerbated the condition of heat stress or 
could have been the sole cause of death. Hn 1989, the two eaglets died on 6-7 April, at 1.5 weeks of rage, 
when temperamres reached 104 in Phoenix. It appears that the uweasonably intense heat contributd to 
the nestlings demise, d&ough a %ow density of Mexicm chicken bugs was isso found in the nest. 

Gmbb (1986a) found &at Rdmond (nest 5) received equd moun& of sun (full) and shade (h11 a d  
pmid)  through the nesting season, with other breding areas Horse Mesa (nest 2) md Blue Point (nest 
1) enduing more full sun, yet successhanlly Wdginng young. Driscoll(1985) providd detailed infomation 
on solar exposure at Rdmond in 1985, when two young f l d g d  successhlly. On days when the n a t  
was continudly w d c h d  from dawn to dusk (4 of every 10 days) in 1985, full sun occurred on the nest 
45.4 percent of the time, while partid shade comprisd 7.4 percent, md h11 shade 47.2 percent. Nest 
5 entered k11 sun zt .$45 hours from 9-13 Febmw,  then gradudly earlier &roughout &e s m o n ,  until 
b e  nest entered kill sun at 0723 hours from 1-25 June, just prior to fldging. Full shade fell on the nest 
at ~pproximately 1@X hours consistently brough the s m o n  Priscoll 1985). It is impofimt to note that 
&bough the nest was in hi1 sun ody  hdf of &e time over the season, &is period covered the hottest 
portion of the day, from 0723-1m hours in Ju8ae. 

The Redmond adults provided shade to the eaglets during periods of h11 sun, until the young could seek 
shade on their oww (Driscoll 1985). The mgle of the sun on the pimacle above (md west oQ the nest, 



as well s the outcrops on the south rim, created shade around &be south and west portions of h e  nest 
during part of the day. M e n  only a smdl patch of s h d e  wa available, b e  eag1ets would stick their 
heads in &e shade, Heaving the rest of their bodies i9n the sun. The netlings would also place their heads 
under the shadow of the adults or their sibling. In late May md June, an outcrop below the nest, on the 
sou& face of the pimacle, providd shade w l y  in the a&emoon. The eaglets wou%d climb down to this 
area a d  perch, rebrning to the nest when the a d u l ~  deliver& prey. The m g l e ~  utilized &he availabie 
namrd shade, but also chose to perch in the sgan when pmid or &I1 shade occurred on the nest Priscoll 
1985). Hildebrmdt (1981) dso noted the Rdmond agle& perched in h11 sun when shade was available 
on part of the nest. 

After the du l t  shading the mgIe& was relieved by its mate, the a g l e  would often fly down to a smdba  
west of the nest to d r i d  and bathe. On two occansiom the m J e  d u k 4  his entire body, including head, 
under the water, then mm& his fa&ers md repated $he process for up to 10 minut@. The eagles &so 
d r d  from the river after Bdging Priscoll 1985). 

C3.6 EAGLE MORTPr&IW 

Due to the vast areas covered by nonbreding bald a g l a ,  it is difficult to ob&in data on mod iay  of 
subadults (1-3 years old) and nex-adults (4 y m s  old). Except for telemetry data, there is very li@le 
infomation on deatlms arnong bdd eagles of this age class in Arizona. Of the five h o w n  subadult and 
near-adult mortalities, four of the eagles were banded md three were radio-taggeb as well pable  C3.6-1). 

The first document& mofiality sf an Arkoaa subadult bald eagle occund in 1988. The &re-ym+ld 
eagle VM), band4 md telemeter4 as a natling in 1977 at the BmIett breding area, was shot by a 
rmcher 60 mi east of Cdgxy,  Mberea, Cmada (Ohmm 1985). See Section C5.1 for more details on 
T84. 

The secsnd record iwolved a I-2-yex-old bald eagle poison& near- Picacho Weemsir, Arkona in 1984, 
after feding on m raimd cmcas which a rmcher had laced with stqchnine to kill prdators @. M e &  
pers. corn.) .  

a . 6 . 1  San Carlos Subadult Female (SFO1) 
A ra8ing group on the Salt River obsemeb m injurd eagle on 21 June 1987 at the Cmyon Creek 
confluence. Upon rmching a phone on 22 June they repofid the incident. We flew to the area and 
found the bird perch& on a bulder next to the river. Fluids were dministerd upon caphre and during 
emspsrfi to the Phoenix Zoo. X-rays revedd a broken radius in the right wing that h8d pmidly 
cdcifid,  indicating the break occurred 10-14 days earlier (Dr. Hood pers. corn . ) .  

This subadult femde bald eagle (SFOI), most likely 3.5 years old (McCollough m d  Krohn 5986), 
display& white flecking on a prdominmtly brown h a d ,  a white breat moaled with brown, and m 
invead  white &imgHe on her back. Rehabilitatd, b m d d ,  and telemeter4 at the Phoenix Zoo, SF01 
was releaed at Sm Cxlos Reservoir on 9 October 1987, &er a ceremony by the Sm Carlos Apaches.. 

SFOl remaind at S m  Carlos reservoir &rough the end of November. We found her on 7 December on 
Pinto Creek near Roosevdt ReemoirS md on 2 and 20 J m u w  1988 she was still in &e reservoir area. 
We foand her west of Schoolhouse Point on Roaaevelt Raenroir on 27 Jmuay, roosting &iit anight n w  



Plate 
white 

-- 
Subadult bald eagle, showing plumage typical at three years old. The head and body are t 

!ed, the eyes are creamy brown, and the beak is biack (photo by D. DriscolI). 

Plate C13. Near-adult baid eagle, showing plumage typical at four years old. The head as whate with brown 
mottinag, the e)es are almost yellow, and the beak 1s mostly yellow @hoto by D. Dnscollj. 



Table C3.6-4. Known Arizona subadult md near-dult bdd eagle mortalities. 

Breeding Hatch 
Date Area Y e x  No. Sex* Age Coments  

April 
4988 

May 
4988 

April 
1990 

Bmlett 4977 T04 - 3 Shot 643 miles east of Calgary, Alberta, 
Canada. 

- - - - % -2 Poisoned near Picacho Resemoir, 
Arizona, from feeding on m a i m &  
cxcass which a rancher had laced with 
strychnine to kill predators. 

- - SFOH F 4 Appxently drowned in stock tmk near 
Globe, Arkona. Both legs missing 
when eagle was recoverd. 

East Verde 1984 NFO1 F 4 Trmsmitter rreoverd near Gleson Flat 
on Salt River, Arizona. Transmitter cut 
off with knife. No sign of eagle. Foul 
play suspected. 

Horseshoe 1987 9014 M 3 Found dead on Sdt  River, near Verde 
River conBuence, Arizona. Boh wings, 
tail, and left leg missing when eagle was 
recovered. Foul play suspect&. 

* Sexual differentiation based on body measurements. 

the cliff dwellings at Tonto Nationd Monument. On the night of 13 Febmary she roosted on Breadmm 
Mountain in the Sdome Wilderness. During 4-17 Mxch she continud to frequent the Salt arm of 
Roosevelt Rmemoir md Mddler Point and soared on the slopes of the Sierra Anchas. Also during this 
period we found her soaring over the Sdt River upstrem of Cherry Creek, and on the upper Salt River 
13 h southwest of Seneca. On 25 March she perched 2t Cmyon Creek about 10 lam upstream of its 
mouth. 

Onn 19 April 1988, we received SF01's trmsmiEer signd from a rmch building near Globe, Arizona. 
Officer E. Escobedo, Arkona Game md Fish Dep&ment? recovered the trmsmiaer the next day md 
questioned h e  rancher concerning the fate of the eagle. SFOH had 2pparently drowned in a cylindrical 
stock tank around 1 April md was removed by the rancher's grmdson. The carcass was recovered that 
day, but the fed had been cut off. This style of stock t& has a wire grid on top (Figure C3.6-I). The 
wires are intended to secure a plastic lid during winter mon&s; however, these lids x e  no longer used 
md the wires serve no function& purpose. 





Stock tanks of this design have claimed the lives of mmy golden eagles in Colorado md Wyoming 
according to M. Locfize VSFWS) md A. Hxmata (Greater Yeliowstone Ecosystem Bald Eagle 
Research Group) (pers. c o r n . ) .  The eagles appxently %and on the tank edge, lean forward to dridc, 
then slip into &e water. Once inside: the wire grid traps them due to the bird's large wing span. 
Mmagement efforts in Wyoming a d  Colorado include placing a log inside the tmk to give smaller birds 
md m a m a l s  a s tmcare  to climb up on. However, it is not b o w n  whether an eagle would be able to 
klse this means of escape (A. Harmda pers. 

This type of tank could be made more safe for eagles simply by cutting the wires to remove the grid, 
since they are no longer hnctionaf. These ta& might be rendered far more harmless to wildfife by 
placing a "ladder" at a shdiow angle inside the tank md comecting it to the side and bottom. Such a 
Idder  could be made from two pxdlel  lengths of reinforcement bar with wire mesh between. 

C3.6.2 Salome Ba;g Nar-Adult  Female gW%"O1) 
We capturd a near-adult fernde (NFO1) bdd eagle in Salome Bay of Roosevelt Resewo-oir on 4 Mach  
1988, using a radio-controlled powersnze. The four-yea-old NFOl h d  been bmded as a nestling in 
I984 at the East Verde breding area by T. Gmbb (Gmbb 1986a)- The eagle display& brown flecking 
in the head, a brown eye-stripe, and a brown band on tbe distd margin of the tail, t j ~ i c a l  of four-yea- 
old bald eagles (McCollough md KBohn 1986). The brown eye-stripes converged into a vertical stripe 
down Bhe nape. 

On 11 Much, we found NFOl at the confluence of Carrho Creek m d  the upper Salt River where at least 
a dozen bald eagles were sighted a few days later (T. Gatz pers. c o r n . ) .  Obviously some event 
involving prey was taking place, although we were unable to conduct an investigation at the time. NF01 
flew along the southern slope of the Sierra Anchas on 14 Much and just east of Weaver's Needle in the 
Superstition Mountains on 17 March. She returner% to the Salt River at Nighway 60 on 25 March and 
we found her on the East Vesde River on 2 April. 

On 19 April we recorded a flying-tgrpe signal approximately 8 h upstrem of the Cherry Creek 
confluence on the Salt River. We received the s m e  signd from the s m e  location about 2 h 
downstream of GBeason Flat on the Salt River on 3 md 7 May. We noted that the pulse was steady on 
these occasions, indicating the possibility of a dead bird. We entered the area on 9 May and found 
NFOl's trmsmiffer laying beneath a bush on %he slope of a side cmyon approximately 3W m south of 
K3-a 157.5 about 1.5 h downsthem of Black Rock Rapid. The teflon ribbon used for trmsssmiEer 
aEachment had been cut in two places with a sharp knife, but we found nao blood or m y  o h e r  traces of 
NFO1. We surmise that the bird d i d  between 2 a d  19 April, likely the victim of a shooting (see 
Section C3.8). 

C3.6.3 Horsahw Subadult Male (J014) 
We bmd& J014 a a nestling at the Horseshoe breeding area in 1987 and read his VID bmd @lue H) 
on 24 November I987 at &he Tonto Creek estuary on Roosevelt Reservoir. We had no o&er sightings 
of JO14 until 17 April 1990 when a wildlife oEcer for the S&t River Indim Reservation found the three- 
year-old eagle dead dong the S d t  River, near the Verde River confiuence. The eagle had been 
dismember&, with both wings, tail, and left leg removal. There is little doubt &is subadult bald eagle 
was shot, possibly for the black-mxket feather trade (see Section C3.8). The oficer who discovered h e  
eagle said he had dso  found several shot Harris9 hawks in the z e a ,  



C3A.4 Summary of Subadult and Nmr-Adult Mortality 
Only five subadult and near-adult bdd eagBe mortalities have been recorded for Arizona eagres, four of 
which were documented because the eagle was %elerneter& or banded. It is important to note that this 
number represents a very minimum mortajility figure. Arizona's non-breeding bald eagles range over a 
vast area, from Mexico to Canada, so actually witnessing the mortality of a subadult or near-adult eagle, 
or Ending a carcass [Defore scavengers) in this v a t  expmse would be extremely rare, udess tbe eagle 
was radio-tagged. 

Mortality in adult bald eagles is diE~cult to assess. Replacement within a pair may occur unnoticed, even 
in a monitored population, unless the new adult is banded or has plumage characteristics significmtjy 
different from its predecessor. The chance of observing a mortality on: of recovering postmortem 
evidence is slight at bese without the aid of telemetry. 

Plate C14. Adult bald eagle, showing plumage typical of adult birds five years %id older. The head is white md 
the eyes md beak are yellow (photo by D. DHiscoil). 

There have been 39 known adult b d d  eagle mortalities in Arizona, bas& on knowledge obtained both 
directly from known deaths and idirectiy from evidence of replacement or disappearance (Table C3.7-1). 
In the latter case, we are assuming &at no mate exchanges occurred between territories &om year to yeax- 
This supposition may be erroneous but is supported by the evidence available, In any case, it is essential 



Table C3.7-1. &@wn chznges in adult tenure zit AAroaa bdd eagle breeding areas. 

Date Case B r d i a g  Arm Sex Apd Incident Comments 

Rock Crmk 
Rock Creek 
Rock Creek 

Both 
330th 
Both 

Death 
Replacement 
Disappear& 
bum&. 
Death 
Replacement 
Repf a- ,ement 
Death 
Replacement 
Replacement 
Replacement 

One or h t b  adults shot. 
Two adults at nest. 
Both adults abseat followkg fire. Nest tree 

Badlett 
Badlet% 
Blue Po&$ 
Blue Point 
Fe. McDowell 
Rdmond 
Redmonad 
Rdmond 
Rdrnond 
Redmond 

Addt shot. 
New adult. 
Replaced prior to 13 November. 
Carcass found near nest tree on 22 May. 

Did not breed. 
Did not breed. 
Possibly same male as 1977. 

Replacement 
Death Skull found below nest p h a c l e .  

Possibly 1976 or 1977 adult. 
BadZett 
Blue Poht  
"76" 

Replacemnt 
Replacement 
Disappear& 

Bid not breed. 
Disappearance followed aggressive 
interaction with golden eagle. 
New femle. 
Disappeared 13 February. 
Femle  incubating. 
Ah401 (1979 Fort McDowell nestling) took 
over on 14 February. 

"76" 
Blue Point 

Replacement 
Disappeared 

Blue Pokt  Replacement 

P l a m t  

Ft. McDowell 
Coolidge 
Bartlett 
Horse Mesa 
BadIeBB 
Horse Mesa 
Cibaue 

Year-dult 
Near-adult 
Death 
Replacehnent 
Death 
Replacement 
Replacement 
Death 
D i s a p p r d  

Possibly same male as 1984. 
Resident add& killed floater adult. 

Male shoe - September 1986. 
Near-dult . 
Kew male. 
Broken procoracoid and m p h r d  liver. 
Diappearmce followed aggressive 
interaction with a floater near-adult male 
bald eagle. 
Replacement betweea Sept, md Oct. 
New male. 
New femaze. 
Original female b m d d  m d  telemeter4 as 
nestling in 1979 Bsrt%ett or Fort McDowell 
breedkg area. Kew female not bmded. 
AM04 (1984 Blue Point nestling). 

Replacement 
Replacement 
Replacement 
Replacemeat 

Bartlett 
Blue Pakt  
Ive's Wash 

Replacement 
Replacemenat 
Replacemeat 



Table C3 .?-I. (matin%&) 

Dste B r d h g  Area Sex Agd hcident Cornen@ 

New ml+bmdd.  
D i m p p d  26 March. 
B m d d  near-adult mfe i~ area foI10wing 
d i m p p m e  of resident male. 
AM07 (1977 Badlett ns t lkg)  rescued 
21 Nov. 1988 with brokea dm. Rd 
16 Jm. 1989. G p h r d  22 Feb. 
heal&* n Flat on 27 Feb. 
Foauad d d  11 Apr. 1989 near Hess &yon. 
h j u d  m1e replad from Novemkr 
1988-Jmmq 1989. 

at ia back of H e a d  by stooping preg&e 
fdwa on 3 April 1989. FGgHt md b d m m  

First fomge 14 April. 
Died 6-10 May 1989. 
Replmment prior to 29 D w r n h r  1989. 
Mew nnalebanded. 
New fed-bandeb. 
New female--bandd. 
Near-adult in pair. 
Near-adult-possibly same s 1989. 
Nar-adult-possibly same as 1989. F e d e  
bmdd .  

Ladders 

Alarno 
Fort McDowelJ 

N a m  
Blue Pokt 

New f e d e b a n d d .  
New -1-banded. 
Subadult fernale gedo 
Gf$ adult male. 
Hear-Eaeault-pssibly same as 1989. 

Male (1984 E o m h m  natlkg) fomd dead 
ki Verde River, near c o a f l u e ~ e  of West Clar  
Creek, 21 D ~ m b r  1990. 

KBOW deaths 11 
Di~ppemmces 4 
from replacemen& 35 (1 % repl~cemss%% foUoP;ng h o w  m o d i t y  or disppemmce) 
Totd probable modities 39 

* Age esthatiom on the basis of plumage chmack~sties tMcCollou& m d  fidphn 1986). 
H& - Aduft bald eagle found dead a m  Payma in M a c h  1989. 



to comider my md dl aspects of adult mortality because the well-being of the adult segment of the 
population probably bears more upon the continumce of Arizona bdd eagles &an my o&er factor. 
Demographicdly, each breeding adult is a survivor of at l a s t  five yeas of numerous mortal dmgers. 
Breeding adults have great value, and if our i n c r w d  h o w l d g e  only slightly augmen& their 
suwivorship, the effort to obtain the b o w l d g e  may be wodwhile. In most cases, the cause of dm& 
is u h o w n ,  but became of the impomce of adult suwivorship to the population, it is vduable to 
assemble my md dl circumtmtid evidence md for biologiss to express opiniom on the basis of such 
evidence. 

C3.7.1 Dirmt Dab @of Adult Morblity 
Of the 39 h o w n  Arkona adult bald eagle modiities, there are 11 document4 cases involving witnmsd 
deaths ad io r  remverd d a d  eagles. The first occurred at &e Rock Creek breding area during 
1951-1952 (Case 1, 2). One or both adults at this nest site, off kkne Towto A m  of Roosevelt Rmewoir, 
were shot by a University of Arhona graduate shdent for the University's Museum collection 
(McCaaBlough unpub. f idd  ~otes).  In 1964, oHae adult w a  shot at the B ~ 1 e g  territory @ubi& and 
Podbomy 1976) (Case 3). In 1972, the decomposd cacass of m adult bald eagle was found near the 
Blue Point nest tree (Simpson unpublishd field notes) (Case 61, md the skull of aun d u l t  was found 
below the Redrnond pinnacle west in 1978 mildebrmdt 1981) (see Cases 8, 9, md 10). The Fort 
McDowdl pair appaently killed an adult bald eagle in their nest area in 1985 (Morgm and Suda  1985) 
(Case 15). The Bartlett male w a  shot in September 1986 (Case 17). The adult was trmpoG& to 
Soukknside Animal Hospital, but d i d  a few days later of injuries resulting from the bullet wound. Detaiis 
on adult mortalitis at individual breeding areas are provided in Section D4. 

Horse Mesa Adult Male-1987. The adult mde at the Horse Mesa breeding a m  died b e  night of 11 
April 1987 (Case 19). SRP personnel found the eagle below the nest cliff on the morning of 12 April. 
Necropsy rev&& a broken procsracoid (shoulder) md a mpmrd liver, apparently received during 
impact wit& a cliff or powerline. No other abrasiom or wounds were in evidence, except for scrapes on 
tog of the eagle's feet. One of mauny possibilities is the eagle was pursud by a peregrine md 
inaidvefiently stmck the cliff or a powerline. Peregrines were obsemd chaing and stooping on the adult 
eagles in 1986, occaiondly striking the eagles and even hocking them off perch= Wriscoll mind BucHey 
1986). Peregrines were sightd regularly in the Horse Mesa breeding area in 1986, mind it is likely that 
a falcon eyrie exists nearby. 

Jmes Enderson (Colorado College) told us that peregr in~  relentlasly b a a s  golden eagles who enter 
the v ic in i t i~  of peregrine eyries in Colorado, md he believs &is to be the reason why the two species 
r a d y  nest close toge&er. He said that prairie falcons $so attack eagles, but seem to do so with less 
detemination than nesting peregrines. Enderson added that both bald md golden eagles are very 
dmgerous to peregrine, especidly when the latter are on the ground, md, even in flight, peregrine are 
very rducmt  to let the eagle get above them. Golden eagles may kill recently fl&g& juvenile 
peregrines, p m i c u l ~ l y  at mificid hack sites where adult peregrines are not present to protect them (Janet 
Lin&icum pers, corn . ) .  

We recued the Cibecue mde (AM07) on 21 Xovember 1988 from the 
river below &e nest md t rmpoeed him to Liberty Wgdlife Foundation. X-rays revealed one of the 
eagles wings wzs broken in m o  places, with a section broken out of the ulna as if it had bees stmck from 
&mve. The adult was banded a a nestling in 1977. at the Bm1ea breeding area by Robert Ohmm, 
ASU. We placed a VID bmd on his left tarsus, md radio-tagged AM07 so we could monitor his 



movements following rehabilitation. On 16 J m u a y  1989, we reieased AM07 at the Tonto Creek estuary 
on Roosevelt Reservoir, where he remained for most of Jrnu8-y md Febsdary. The eagle appearid to 
be in excellent he&&, wi& we11 developed breast muscle (a measure sf body conditio~) when captured 
in the Pinal nesting territory on 22 Febraxy. AMO"9a found dead on 11 April 1989 n e a  Hess 
Canyon, north of G%obe, Arizona (Case 29). The eagle's state of decomposition precluded determining 
the cause of death. 

Ladders Adult Male 4AM08). We capbred and telemeter4 the Ladders male (AMOX) on 2 April 1989. 
While tracking eke eagle ow the afternoon of 3 April, we obsewed him flying upstream from the nest 
area, crossing the river at Km 163.4. At 1644, AM08 was struck from above by a peregrine falcon. 
Immediately following the strike, AM08 turned md headed bback to the nest. His flight was erratic; with 
each wing beat his whole body would tilt laterdly up to 180 degrees (P. Carroll, wotes). The eagle's 
head was swaying from side to side md his course was zigzagged. At 1617, he entered the nest area and 
came dangerously close to flying into a cliff face (G. Beatty, notes). At 4630, he landed with di%culty 
at the nest and perched with his moutb open, ""panting." 

Plate CIS. Peregx-he falcons m d  bald ~ g l e s  m y  be extremely aggressive toward each other near their eyries 
(Photo by Scott Frmcisj. 

AM08 rernaiaad sluggish md did g~ot leave the nest area for the  next three days. He perched osn or near 
h e  nest: shaded the eaglets, md ate fish delivered by the female. The male made a few brief and erratic 



flights. At times he would fly from the nest several meters and his whole body would jerk back, as if 
there were a string tied to his wings md it was being pulled sharpEy. Our obsemations terminated on 6 
April, and resumed on 12 April. 

By 12-13 April, AM08 appeared to be recovering a d  made "ho prey deliveries to the nest. He made 
fewer erratic flights, but still remained in the nest area. On 14 April he begm leaving the nest area and 
resumed his regular activities, soaring and foraging wi& only occasiond erratic flights. From then on, 
his condition appeared to be steadily improving. 

During 16 fall days of observation between 12 April md  3 May 1989, AM08 did not leave the west 
vicinity on seven days. However, on three of those days he foraged successfully in the nest area. On 
the nine days the male left the nest area, he perched oo Beasley Cliffs @rn 168.1) or on a sycamore snag 
at Km 177.9. He perched ooce on the cliffs near Rodm Flats at Km 160.6. mroughout &is period, 
AM08 foraged successhlly a total of seven times and perched from Km 160.6-177.9, a 17.3 km range. 
There were no observations from 6-9 May; however, on 10 May 1989 we found AM08 dead at Km 
162.6, across the river from the nest. The eagle's state of decomposition suggested he d i d  3-4 days 
previously. 

AM08's death may have resulted from brain damage caused by the peregrine attack (Case 31). The 
behavior displayed by AM08 after the peregrine blow was typical of that by other bald and golden eagles 
which have been stmck in the head by fdcons (M. L o c b a  pers. c o r n . ) .  The birds act very 
disoriented at first (likely from a bruise on the brain), then appex as if they are getting well, only to die 
three to four weeks later. Et Is thought that the bruise on the brain causes a blood clot, and the brain 
begins deteriorating before the eagle actually dies. 

On the basis of our report, Dr. James Rousch, DVM, suggests that the eagle may have sustained an 
intracranial hemorrhage, because the symptoms seemed to be progressive in the hours after the peregrine 
impact. Dr. Rousch says that scar tissue may have subsequently developed and caused epileptiform 
symptoms. 'Fhe eagle may have recovered from the hemorrhage, then had an epileptic seizure weeks 
later. 

The fact that AM08 was telemeter& the day before the peregrine encounter is probably more than merely 
coincidental. Dr. Rousch suspects h a t  the eagle was exhibiting a stress response from being captured 
and handled the previous day, and as a result appeared more vulnerable to the peregrine. However, 
peregrine falcons have stmck a~pparently perfectly hedthy eagles (see Horse Mesa above, A. Harmata 
pers. c o r n . ,  M. Lockhart pers. c o r n . ) .  The peregrine's attack was probably territorial, We observed 
adult peregrines in the vicinity of Beasley Flat, so there is likely a breding pair in a, area. 

Hays (1989) repoged an incident in which a pair of nesting peregrines killed m adult golden eagle. The 
eagle was first attackid by the female peregrine as it p a s i d  below the eyrie. The male sooma joined the 
female and together they m d e  a series of stoops &at drove the eagle into the cliff face several times, 
after which it appeared to lose its balance. The killing blow appaently came when the female falcon hit 
the eagle "in n e  head or neck" and it fell lifeless to the trees below. The eagle was not recovered, but 
it was presumed dead as it was not seen again. 

Ladders Adult Male-1990. The 4989 Ladders male (AM08, see above) was replaced by an adult male, 
with a USF%7S band on his right tarsus, by December 1989, This new male bald eagle was foun%d dead 



in the Verde River, near the confluence of West Clear Creek, on 21 December 1990 (Case 39). The 
czcass was very decomposed, md it was not collected by the person who found the eagle, so the cause 
of death remaim u h o w n .  However, the USFWS band was removd md m r n 4  in to AGF. The 6.5- 
yw-old male was a 1984 nestling (629-14562) from the Horseshoe breeding area. 

623-7.2 Indirwt Data of Adult Mortality 
Table C3.7-1 d s o  lists 28 inferred instances of m o d i t y  in Arizona bald eagles. Replacement, 
document& by the presence of a nea-adult (plumage chsacteristic of 3-4-year-old eagle) in a breeding 
pair, account4 for 18 cases. One replacement entailed the substiktion of an u n b m d d  femde for a 
b m d d  one, m d  five involvd a b m d d  adult appeuing in a previously u n b m d d  pair. On four known 
oceaions, adults disappezed from nest sites* D e ~ i l s  on adult m o d i t i e s  at individud breeding areas 
are providd in Section D4. 

D i s a a ~ e s m c e  of Adults. The first h o w n  case of m adult disappexing from a breeding x e a  occurred 
in 1982 when the adult female at the "76" b r d i n g  area disappesd fol%owing an aggrmsive interaction 
with a golden eagle m a y o o d  md Ohmm 1983) (Case 13). The 1987 Cibecue femde v m i s h d  
following an aggressive interaction with a nea-adult mde  bdd eagle (CmolH and Housser, notes) (Case 
28) (see Section D4.8), and the Sheep mde disappeared on 26 March 1988 (Case 28). The Blue Point 
male was last seen on 13 Febmay 1983 (Case 14) md was replaced by a nex-adult b a n d 4  m d e  on 14 
Febmxy (Gmbb et aH. 1983). We caphr& the "new" Blue Point male in 1987 and found him t s  have 
been band& by Robert Ohmm, ASU, as a nestling in 1979, making him four years old st ?re time of 
replacement (see Section D4.4). 

. The first documented mate replacement by a near-adult bdd eagle in 
Arizona occurred at the Blue Point breding area on 1 3 November 197 1 when Simpson (unpublished field 
notes) obsehvd near-adult plumage (brown mo~ltling on an overall white head and tail) on both adults 
(Case 4, 5). In 1957, the Fort McDowell male (Case 7) and the Redmond m d e  and female (Case 8, 9) 
display4 near-adult plumage. The R&mond male, described as a "Bate plumaged i m a m r e " ,  was 
assumed to be a ahree-yearald. The Wedmond male and femde (Case 18) in 1978 also showed near-adult 
plumage, as did the BartIett male (Case 11) mildebrmdt 1981). The Blue Point pair contained a near- 
adult in 1980 waywood and Ohmm 1981) (Case 12), m d  the adult mde  was replaced by a near-adult 
in 1983 (see Section D4.4 md Case 14). 

W e n  the Coolidge nest was found in 1985, the femde display& ne~-adu l t  plumage (Forbis 1985) (Case 
16)* The Horse Mesa femde (likely five y e a s  old) had a brown stripe down her nape @riscoB1 and 
BucHey 1986) (Case 181, which extends from the brown eye-stripes on t s i c d  four-year+ld eagles 
(McCollough md Krohn 1986). N a - a d u l ~  succeshlly raised young at five breeding areas in 1988: 
the Orme male (Case 21), Bmlett male (Case 23), Blue Point fernde (Case 241, Ive's Wash male (Case 
25), md Rdmond m d e  (Case 26). A near-adult b m d d  m J e  s h o w 4  up in the Sheep breeding area in 
1988, following the disappexmce of the resident m d e  on 26 M a c h  (see Case 281, The Orme female 
was replaced by a near-adult ipa 1989 (Case 30), as was the 1998 Pleame male (Case 341, and the 1990 
Cibecue femde (Case 38). The 1990 Blue Point female was a subadult, dispiaying typical plumage of 
a &ree-ym+ld bdd eagle (McCollough and Bbohn 1986) (Case 37). 

Na-adu l t  bald eagles have been document& breeding at other nest sites in Arizona (see Table C3.7-I), 
dhough h e  death of their prdecessor was recorded. %%en the P l e a m t  breding area was first found 
occupied in 1984, the m d e  was a nea-adult W.S. Bureau of Reclmation 1984b). In 1985, the m d e  



again display& nm-adult plumage (brown spots on his h a d  md tail), but may have been the same male 
a 1984 Perger md  Droege 1985). At Iest  osme na-adult  existed in the new Perkinsville pair in 1989, 
due to the presence of nez-adult feathers in and below the nest. Both eagles were documented as wear- 
aduls in 1990, md a band sight& on the femde. The Perkimville breeding area was last h o w n  
occupied in the late 1960s or early 1970s. 

N ~ t l i n g  bdd agles have been b m d d  in Arkona since 1977 (see 
Section C6), d&ough no effort was made to band d l  nestlings until BioSystem' study. By bmding J1 
h o w n  Arkona natlings with USFWS md VID bands, it will be possible to document the sumivorship 
of individuds well into the future, epecidly when the ag1es reach breding age (4-5) md their VID 
bmds c m  be read at nest sites. with spoging scopes. 

Five replacemeaS in b r d i n g  adults were document& by the presence of a bmded individual in a 
previously unbandd pair. A U S m S  bmd was sight& on &e 1988 mde  at the "76" $reding area 
(Case 27), the 1989 A l m s  (Case 32) md Fort McDowell fern&= (Case 331, md the 1990 Pleasmt 
fern& (Case 35) md Wlmo mde (Case 36). Other b m d d  d u l s  a e  known to exist in breding pairs 
of Arizona bdd eagles (see Section C6); however, replacement was wot document& by the bmd sighting. 

Glno/Almo Adalt Female-1985-1987. W%en the Chino b r d i n g  area was ddismverd i~ 1985, the 
adult female e m i d  a backpack trarasmiEer and was banded on the right leg with a USF\lt.'S bmd mdl 
unpublished field notes, R. Hall pers. corn.) .  Robeat Ohmm telemeter& six juvginiles; two each yeak 
from 1997-1979; both 1977 birds and one from 1978 have since died. The other 1978 bird, which 
disappeared post-fledging, was b m d d  on the left leg (see Section C6). Assuming she was an Arkona 
nestling, the 1985 Chino female would have been six years old and from the 1939 Bartlett or Fort 
McDowell nest (see Section C5.1 md Table C5.1-1). The Chino pair fledged two young in 8985 and 
fail& ira 1986, but raised two foster young from the inundatd Horseshoe nest site. 

In December 1986, the Chino female (identified by her transmiffer and band) and a mate construct& a 
nest at the upper end (nofiem shore) of Almo Waewsir, 7.5 knaa d o w m t r m  of her existing nest @, 
Hail pers. mm.). The telemetrgr unit fell off prior to Jmuzy  1987, but the fernde r e~ ined  a doorsd white 
patch in its location. 

In the interim, a pair of eagles moved ismto the Chino b r d i n g  area md built a new nest (nest 2) in a 
coEonwood snag just u p s t f a  of the existing nest ( n s t  1). Thus, with Chino active, the new nest at 
A lmo  Raewoir was ism& the Almo breeding area; (see Section D4.1). Since the adult males at both 
territorim were not b m d d ,  several h > ~ o & s e  are possible. 

1. The Chino pair moved to A l m s  in I987 md a new pair moved into Chino. 

2. me rzdio-aggd Chino female moved to Almo md acquird 8 anew male, while the Chino male 
remaind md found a new female. 

3. The 1985 and 1986 Chino mde died md the fernde reemit4 a new rnde at Almo Reservoir in 
1987, while a new pair moved into Chino. 

All three events are possible; however, No. 1 or No. 3 is more likely, given our current h o w l d g e  of 
bald eagle biology md behavior. Al&.;ough rnde bdd eagles have been h o w n  to bred  wi& two femdes 



in the same season (Section D4.23), switching mates (No. 2) would be udikely md has not been recorded 
in bald eagles (see Section D4.18). In 1986, the Chino pair ",.. utilized the reservoir on dl occasions 
&at obsewations were made &ere" (Suda and Morgan 19861, which les%ds some support to the Erst 
&wry. Also, in the period from 1985-1987, the rsemoir (Almo Reservoir) receded from a northern 
boundary u p s t r w  of the Big Smdy md Smta Maria River confluence (Eldl unpeablishd field notes) to 
a point below Brown's Crossing. The Chino eagles may have moved to A I m o  in order to be closer to 
their foraginag areas. The cunent A l m o  nests are within the minimum home rmge described for &e 
Chino pair in 1986 (Suds md Morgm 5986). 

The A l m o  female was replaced by m unbmdd adult in 1988 (Case 221, md &e Chino bredis%$ area 
was unoccupid at known nest sites- 

C3,7.3 Discussion of Adult Morblity 
M e n  we discuss msfidity in breding adults, it is i m p o ~ m t  to note that m a y  more adults are likely 
replaced than we b o w  about. The most smdied breding xeas are those located close to Phoenix. The 
more remote sites a-e difficult to access md are nmot repla1y monitor&. Of the 39 h o w n  adult bald 
eagle mortdities in Arizona, 21 (54%) were recorded from 1983-1990 (see Table C3.7-1). The 
preponderance of document& montditia in the past four years is pmially due to the fact that we have 
been keeping a close watch on individuds witknin each pair at most nest sites. For instmce, we have no 
records of adult mortdities at C d a r  Basin or Lone Pine, two breding x e a  lsocatd in a remote section 
of the upper Salt River. This does not rnem that no m o d i t i a  have occurred, simply that no one was 
present to document the event. Therefore, the data present& in &is section represent a minimum number 
of mortalities for adult bald eagles in Arizona. A minimum of 21 deaths from 1987-1990, averages to 
5.25 adult rnortdities each year. and represents 16 percent of the adult-years at monitored nest sites. At 
the four breeding areas closest to the Phoenix metropolitan area? &ere was a 222 percent (n = 7) 
minimum yearly adult monaliay rate. 

?Tine 39 documented m o d i t i s  were reeordd at only 15 of Arkona9s 28 breding areas (Table C3.7-2). 
The Blue Point breeding area has experienced the most h o w a  adult mortalities in Arizona, seven in 15 
yeas  of known occupmcy. The site has lost two males, three females, and two aduPts of u h o w n  sex. 
Though the current male (AM019 has been a part of the pair since 1983 (see Section D4.41, the adult 
femde was replaced by a nm-adult in 1988, md she by a subadult in 1990. 

?Tine Redmond breding area ranked second in adult m o d i t y ,  with two males md two femdes replaced 
in 16 years of occupmcy. Both adults were replacd in 1977 md the femde in 1978. The skull of an 
adult was found below the pimacle nest isa 1978, &ought to be from one of the 1976 or 1977 adults 
mildebrmdt 1981). The mde  was replaced by a nex-adult in 1988, 

The Bm1ett territory has also experiencd a high rate of adult mofidity. Three m d s  md rn adult of 
u h o w n  sex have been replaced at Bartlett. An adult was shot in 1964 m d  replaced in 1965 (RubiaI 
md Podborny 19761, the male was replaced in 1978 Wildebrmdt 1981), the m d e  was shot in 1986, 
replacd in 1987, md replaced again in 1988 by a near-adult. Two adults at Bmlett x e  known to have 
been shot, and people have been witnessed shooting at recently fledged juveniles (see Section D4.3). 

The A l m o  breding x e a  has a serious problem with d u l t  moedity. In the four years of its existence, 
two females and one mde  have been replaced. When $&e territory was found4 in 1987, the adult female 
~ z r i e d  a USP@S bmd on her right She was replaced by an uunbmdcd &male in 1988, which was 



Table C3.7-2, Arizona bdd eagle breeding s e a  r m k d  by adult mortdity. 

Totd 
Occupid Adult 

Yeas M o d i t i m  

Blue Poiat 
Rdmond 
BmleE 
Almo 
Cibecue 
Rock Creek 
a m e  
PBeasmt 
Horse Mesa 
"76" 
Ladders 
Fort McDswelI 
Ive9s Wash 
Coolidge 
Sheep 
U b o w n  

* Adult killed by For? Mchwef l  eagles on 30 A p d  1985. 

agaih~ replac& by a female b a d &  on her right tarsus in 1989. No appaent changes in the A l m o  male 
occurrd until 1990 when he was replac& by a male b m d d  on the right tzsus, The A%mo pair has 
been h o w n  to st& duck from hunters, plucking them out of the reservoir prior to the dog's retrievd* 
This may be a mazer of serious concern, since steel shot was not mmdatoq until &e 1997-1991 season. 

Cibecue has had %bee known zdult deaths in 15 yezs of occupmcy, Cibecue dso rimked Erst in juvenile 
moeditia,  with 13 young dying or disappeaing fiom the nest. 

The Orme breeding a e a  shows signs of mofidity problem. The nest site was discover4 in 4987md 
has already had two h o w n  replacemens. The male. was replac& by a subadult in the fd1 of 1987 md 
the female by a nea-adult in 1989, A person w a  obsemd shooting at m O m e  adult in December 1990 
(T. Tibbim ppers. corn.) .  Alba-mough witnesses repofid the adult fell from its perch, no carcass wzs 
found. A subadult bdd eagle (3-yexald J014) was also found in this area on 17 April 1990, with his 
wings, tail, md left leg missing, md ws also likely shot. 



Aggrasive interactions with bdd or golden eagles appear to have accounted for 
one h o w n  adult mortality For t  McDowell 1985) md two disappearmces of adult femdes (76 nest in 
1982 md Cibmue in 1987). Altercations between breeders md non-br&ers over nesting territories have 
been o b s e w d  in Arizona bdd eagles (see Section D4.8) md Wsdmia9s black eagles (Aquila verreauii) 
(Gxgea 199.5, G a g e E  1990), o c c ~ i o n d l y  rmultinag in the d e a ~  of m adult (Robem 1985, Morgm md 
Sudx 1985, see Section D4.13). W i l e  bading nmtling bdd eagles on the Rio "a'aq~ni, Sonora, Mexico, 
we found a dead adult male below the Hecho nest. The adult male had brown body feathers lodged in 
its be&, likely indicating m altercation with mo&er adult, and had already been replaced by a new male 
(Brown md Olivera 1988). Ron J a c h m  PioSystem) document4 the replacement of a radio-taggd 
adult female on the Pit River, California, in 1990. The femde was found freshly ki%h&, wi& tdon 
wounds in her breast, md a new female was couflinng the adult m d e  @. J a c b m  pers, c o r n . ) .  

73e Horse Mesa adult pair engaged in aggressive iateractiom with peregrine falcons on several occaions 
iw 1986. Im one instmce the adult female was b o c k &  off a pimacle above the n s t  md Iost a few 
feathers when she was stmck in the back by a stooping peregrine Priscoll md BucHcBey 1986). Such an 
a%tack may have been involvd in the death of the Horse Mma adult m d e  in 1987, and a peregrine was 
likely responsible for the death of the Ladders male in 1989 (see Section C3.7). Aggressive interactions 
may d s o  Rave been involved in the injury of a subadult (SFOI) in 1987 md m adult at CCibecue (AM071 
in 1988. 

Shooting. There have been sever$ document& cases of adult bald eagles being shot in Arkona: one or 
both adults at Rock Creek in 1351-1952, and two adults at B&leE in 1964 and 1986. Hildebrmdt (1981) 
witnessed people shooting at recently fledged juveniles at B&leE in 1977, and a person was observed 
shooting at one of the Orme adults in December 1990 (T. Tibbitts pers. c o r n . ) .  We also observed a 
person shooting at the Ladders male in 1989. Dischaages from handguns, shotguns, rifles, md  automatic 
wmpons are a c o m o n  occurrence in some breeding areas accessible to the public, especially Cliff, 
BmleE, Pinal, Blue Point, h e ,  Fort McDowell, Horseshoe, md A l m o .  We have found shotgun 
shells, rifle car idges ,  and beer cam near, below, and in Arkona bald eagle nests. 

Poisoning. A l-2-year-old bald eagle was poison& near Picacho Reservoir, Arizona, in 1984 after 
feeding on m animal carcass Iaced with strychnine to kill predators @. MesQ pers. c o r n . ) .  A l ~ o u g h  
we are not certain m y  Arhona bdd eagles died from poisoning during our study, it may have been a 
factor in two h o w n  rnoaAaBitia-Cibwue (AMO7) and Blue Point (JD10). The use of poison& caacassm 
to kill ccsyotm indiscriminately kills raptors, m d  could easily kill a bald eagle, which J s o  feeds on 
carion. This method for killing coyotes is widely u s 4  by rmchers, m d  in 1987 near Casa Grmde, 
Arizona, three golden eagles, md a variety of other birds of prey were found dead near a carcass $aced 
with stqchnine to kill coyotes. 

From egg to adul&ocrd, a bdd eagle cohort is reduced by a multimde of mortality agents, so that those 
individuals that reach breeding maarity at 4-5 y m s  are some fraction of the original number of eggs 
producd in the base year* At minimum, Arkona bdd  eagles suffer a 27.6 percent m o d i t y  rate in the 
egg stage (see Section C3.1). Of those eggs that do hhatch, 15.9 percent of the eaglets die before 
fldging, m d  m additional 4.8 percent die prior to depming the nest xea ,  raulting in a 20.7 percent 
minimum m o ~ d i t y  rate prior to migration (see Section C3.2). Of &e 381 b o w n  eggs laid, 219 (57,5%) 



at most sumived to migrate as juveniles, md likely more eggs md post-fldging yoanng died &m are 
h o w n  about (see discussion in Section C3.2). As mention& in Section C3.6, it is very dificult to 
document md &most impossible to mmure  m o d i t y  in the l-4-ye=-age class (subadul& and n w -  
aduls). It is also dificult to document moadity in b r d i n g  adults; however, by monitoring known 
bmd& adtals at nest sites (md replacemens by nea-adult eagles), we can at least =rive at a minimum 
m o d i t y  figare (see Section C3.7). 

M o & d i ~  rates v x y  for diEere~t populatiom of bald agles &roughout North America, a d  for each age 
class wi&in a population. In one study, nearly 100 percent of h e  nestlings died before fledging, 
d ~ o u g h ,  on average, 85 percent of the agle@ which hatch sumive to f ldge  (Stdmster 1987). After 
fldging, m o d i q  likely takes its g r a t a t  to11 in the eagle's first year of life when the juveniles are 

ing to hunt md fend for &emselve.%. Some sradies suggmtd &at o d y  28.5 percent of fl&g& young 
were dive one yeax after fldging, 14.5 percent two y m s  after, and 9.1 percent three yeas  after 
(Stdmaster 1989). Anoher study maintaind that 78.5 percent died in their first year, md nearly 104 
percent died prior to reaching adul&sod  HOW^ md Amadon 1968). Stdmater (1987) notes &at 
overall, jess than 10 percent of newly hatchd eaglets will reach adulbood. 

Broley (1947) reported that of 48 bmd recoverim for Florida bdd eagle nesdings, 24 (50%) were shot. 
mroughout the bdd eagle's range, the United States, Canada, md Mexico, shooting is stili the aumber 
one cause of bdd eagle mortdity (43.0%), follow& by irnpact injuris (14.4%) (with cxs ,  towers, 
planes, power Hines, erc.), poisoning (12.6%), electrocution ("9.8%), trapping (3.2%), md drowning 
(3.2%). 'Kese six factors accounted for the deaths of 84.2 percent of bald eagles autopsied from 
1960-1977 (Stalmaster 1987). The remaining 15.8 percent were from natural factors such as infections 
and diseases. Similar nortdity agents were described by Hemy mind Anthony (1989). 

Sdmaster (1987) provides a discussion on the causes of bdd agIe  mortality throughout No* America, 
and rn excerpt is presented here for the benefit of readers who do not have access to &is book, and to 
point out the considerable impact humans may have on bald eagle deaths. 

It is difficult to discuss moptdity of bdd eagles without implicating humm activities. Wi&out 
question the Imding cause of dea& continues to be indiscriminate shooting, by irrespornsible persons. 
As mmy as five hundred eagles die because of humans each year. In some areas, over 50 percent 
of the fldgling birds a-e shot every year. During 1382, three hundrd birds were k i l l4  by a group 
of prsfessiond eagle killers. Most eagles are E l l 4  by s tocken,  specidly sheep rmchers who 
bdieve that eagles kill fmbs, by Xative Americms for the profit of sel%ing feahers md parts to 
other Thndims, and by inapowsible hunters who either misideatiQ eagles or kill &em for sport. Of 
ninety-two bald eagles in captivity in 1975, foeyqne (4%) were injurd because of humam, a d  
at least &ifiy+ne (36%) were shot. Of two hundrd eagles d m i E d  to a rehabilitation center, 76 
percent had traumatic injuries due to shooting, trapping, collisions, md other humm-relatd 
accidenb. At least 128,273 bald eagles were shot or killed betwcen 1917 and 1952 in Alaska 
because a bounty was paid for them. 

Injuries or deaths caas4 by impacs md collisions wit3 such obstacles as cars, a i ~ I m s ,  towers, 
md power lines, account for a large number of eagle fatditim each yeari Poisoning &so is m 
impoemt cause of death. Most poisoning deaths are due to indiscriminate use of contminatd 
cmrion for controlling myotes, the use of pmticids $0 control imects, a d  industrid po%Iution, 
El~trocution still causes mmy deaths. &%en precautions are not @ken while comtmcting power 



lines and po1es, eagles that perch on or n m  them may be dectrocutd. Accidental trapping with 
leg traps is a problem, md birds can be drowned while being held underwater in one. Surprisingly, 
emaciation, which results from stxvatiorn, accounb for few deaths, but many birds h a t  are weakened 
by a lack of food probably fall victim to disease or illness. Fights with other eagles c m  be injurious 
or fatal. The list of incidend diseases, infectiom, and other causes of death "igeads like a file from 
the New Englmd Journal of Mdicine. It is a sobering bought &at approximately 80 percent of d l  
known bdd  eagle d a b s  are related to hum=. 

There have been 101 known bdd eagle mofiditia in Arizona, 5quveniles (nestlings md fldglings prior 
to migration), 5 subadulb md nex-adu%S (1-4 years old), m d  39 adul@. The large percentage of h o w n  
juvenile m o d i f i a  is linked to their presence in the nest, where deaths are relativeiy easy to document 
&rough nest visits, O M  flighe, md &e ABEWT.  Simllaly, the high number of howw adult 
m o a i t i a  is a product of theis presence near the nest during the breding season, where changes in 
tenure are appaent from the presence or absence of bmds, a d  near-adult replacements, Moadity in 
the 1-4-ya-age class is dificult to document wi&out telemetry, duets  the high mobility and vast ranges 
of these agIes.  Four of the five h o w n  subadult m d  nw-adult deaths were document4 because the 
eagies were b m d d  or radio-tagged- There is no doubt that m a y  more bald eagle moMities have 
o c c u ~ e d  than were documented. Even if the eagles a e  band&, the chmces of finding a carcass in f%e 
v a t  e x p m e  of the Arizona desert (or N o d  Americm wilderness in the case of migrmt juveniles md 
1-4-ym-old birds), before prdators or sczvengers, is r e m t e  at best. 

Of the 101 h o w n  Arhona bald eagle deaths, 43 percent (n = 43) d i d  of u h o w n  causes, 41 percent 
(n = 41) were appatently natural modi t i e s ,  and I7 percent (n = 17) were human-induced. The cause 
of death was unknown in 14 percent (n = 8) of the 57 h o w n  juvenile deaths, while 65 percent (n = 37) 
were apparently namrd, and 21 percent (n = 12) were hurnm-induced (see Section C3.2). O d y  five 
mortalities were documented in the 1-Cyear-age class; however, all five (100%) were humaim-indrrcd 
(see Section C3.6).  Of the 39 known adult deaths, 80 percent ( p z  = 31) were of u h o w n  causes, while 
10 percent (n = 4) were apparently nitmrd, and 10 percent (n = 4) were human-induced (see 
Section C3.7). It is likely that h u m m  caused or contributd to a larger portion of the howw Arizona 
bald eagle mortdities. Even if we are lucky enough to locate a dead eagle, the rapid decomposition of 
cxcasses (md numerous scavengers) in the desert env i romea  precludes determination of msrtdity 
factors in mmy cases. 

C3.8,1 The Black-Market Father Trade 
On the black market, a bdd eagle carcass may be valued at hundrds of dollas @. Mesta, USFWS, pers. 
c o r n . ) .  The fea&ers, feet, be&, md d o n s  w e  used for ornmentation, cosmmes, jewelry, md 
souvenirs. However, Kative Americm tribes which use bdd eagle feathers for religious ceremonies may 
legally obtain feabers through the USFWS father  bank in Ashland, Oregon, whish houses feathers from 
eagles confiscatd by agents or found dead by the public. 

Severd Arizona adult bald eagles have died from p m h o t  wounds (Rock Creek 1951-1952, BartleE 4964, 
Bxtlett 1986) (Section C3.71, a have subadults (Section C3.61, md possibly juveniles (Blue Point 1987) 
(Section C3.2), Albough, if we b o w  the birds were shot, sommne turned in b e  cacass, which 
removes most suspicion of the black-market feather trade. However, in other cases where adults have 
disappeared without a trace, such m explmnaation is conceivable. 



The Sdome Bay nm-adult female's (NF01) trmmiaer was found on% the upper Sdt  River 
(Section C3.6). The t.rmmiEer had  bee^ cut off with a b i f e  md placed under a bush, but no sign of 
the mg%e (blood, feathers, or cxcass) was found. A humm hmdld  the eagle to cut the t rmsmi~er  off, 
md it appws  they c a r i d  the nm-adult away with them. In hiis a m ,  from Globe north to the Sdt  
River, we foand two other d e d ,  radio-Qggd bdd eagles during 1988-1989 (SF01 and AM07). 

In a more obvious siQation, the dismember& Horseshoe subadult male 0014) was found on &e lower 
Salt River (Section C3.6). The eagles fea,  wings, md tail had been removed. A person also attempted 
to shoot one of tihe Orme adults in this area in 1990. 

A source (who wishes to remain monymous) found the c a c a s  of m adult bdd eagle in a wooden box 
under a blue on a be11 n m  Sm Carlos Rmemoir. The adult's wings, feet., md tail were missing, 
md the c a c a s  had been complaely pluck&, Jthough the head md be& were not taken. This source 
dso told of the buying and selling of bald eagle feat%lers on the raewatiow. 

The black-mzket feather trade is not limit4 to bald agles; golden eagles in Arkona dso a p p w  to be 
victim. In June 1988, BioSystems md USFWS biologises were asked by AGF to climb several goldew 
eagle nests to band the eaglets. AGF wmted to mark &e young mgles b ~ a u s e  they &ought (in previous 
y m s )  someone had stolen the eaglets out of the nests. Hone of she b r d i n g  areas we visited contain4 
young, dttnougha signs of young were praent in at least one nest. Dispute over the stealing of nestlirag 
golden eagles on the Hopi mind Navajo resewatiom in n o d e m  Arhona were widely publick& in the 
mid-1 980s. 

On 28 June 1988, BioSystem biologisB were cdled to pick up an injured eagle near the town of Dug=* 
M e n  we arrived on the scene, we found the eagle was a nestling golden eagle which had fledged early. 
Volunteers from the AGF Adobe lvIountain Facility took the young eagle for tests. The following day, 
BioSystem biologists found the nest cliff md checkd the possibiliq of remrning the eaglet to the nest, 
Once near the nest cliff, we followed a well worn trail, with frshly brokew sticks on it, to the nest. The 
nest was easily entered without climbing gear. It appear4 that someone had tried to enter the naest md 
had scared the young eagle, which jumped and sozed to the spot where we pick& it up. 

In April 1990, we were inform4 of a similar sikation with two golden eagle nests found aor& of 
Roosevdt Wesewoir. B o ~  nests had trails, one m x k d  with rock cairn, that 1d to a point directly 
above the cliff nests (M. Cross pers. corn . ) .  

These obsewatioras of golden eagle nests are prmentd because juvenile golden eagles are valued on the 
black msket for their fathers, specidly the bmd& tail fa&ers9 md b r o w n - f i ~ k d  wing feathers. The 
high rate of moddig  in breding adult bdd eagles md 2ppaent lack of a floating population of 
nonbreeding adults, lends support to the h p o ~ e s i s  (md the evidence present& here) &at some of 
Arizona" adult bald eagles are possibly being shot for the black-maket feather trade. 



A vziety of humm activities impact Arkona bald eagle breding areas, including (but not restricted to) 
inmsion into the nest xm for recr~t ion or other puqoses, Imd md water mmagement practices, md 
low level aircraft, Human iintmsion into b r d i n g  areas is c1wIy a significmt problem in Arizona, md 
has rmultd in mmagement agencia placiwg closures mound a number of nest sites (see Section C4.6). 
Even lmd mmagement practices far away (ups t rw)  cm affect river conditions within a breeding area. 
h e r g r a i n g  has causd widspread erosion md moyo-cenBing, md seriously degradd riparim habitat 
in Arhona since the late 18Ws (see Section D2), and mntinum to do so today. Arkona bdd eagle nest 
sites may be prone to aircraft disarbmunces due to $ow level m i l i w  jet training, t a t  flights of milimy 
helicopters built in Mesa, md the use of helicopters to access remote arm of the state for a variety of 
purposes. Details on humm iimpacB at each of the 28 Arkona bJd  eagle breeding area  is providd in 
Section D4. In ddition, pesticides used for agriculmre (especidly cogon) in Arizona, other p m  of the 
wBtem U~wited States md Mexico (where DDT is still widely used), md Canada cm snontminate streams 
md fish (eagle prey), as well as migrating juveniles md subadulB (see sections C5 md A4). 

There are many types of recreation activity &at occur within ArHona bald eagle breeding areas. Eagle 
responses to these activities vary with the person's mode of transporntion (foot, vehicle, horse, boat), 
as well as what the person is doing (shooting, fishing, hiking), the duration of the event (camping, 
picnicking, moving &rough area), and the distance of the activity from the nest. Responses also vary 
with individual agles  and between breeding areas. We assume &at pairs nesting in high recreation use 
areas become somewhat acclimated to the normd activities wi&in their territoq, mind build up a tolermce 
to certain types and levels of recreation, as long as the action does not directly impact the birds 
(shooting). For exmple, at the Blue Point breeding area, as mmy as M,000 people (mostly mbers) use 
the lower Sdt  River in a weekera61 (see Section D4.4). The Blue Point eagles seem to tolerate tubers on 
the shoreline. However, at the remote Rdmond $ % d i n g  am, the eagles left the eggs during incubation 
when ra&ers and kayaErers stoppd on the beach across the river from the nest pimacle (see Section 
D4.25). 

Eagles cm be indirectly aEectd by recreation activity such as fishemen occupying a pohkion of the river 
nomafly used for foraging by b e  eagles. Rivercraft may float brough foraging areas at such great 
frquency @ighest on weekends) that the eagles are excludd from foraging sites. In some cases, high 
levels of recration appear to cause the eagles to nest in more secluded sites, father away from water 
and people (see sections D4.4, D4.19, and D4.20). 

The eagle's response to m activity dso varies with temporal factors. The timing of a dismrbmce within 
the breding cycle is likely the most cmcid factor which determinm my adverse impacs on nest succas. 
A dismrbmce just prior to egg laying may came the pair to move to an alternate nest away from &e 
problem area, or possibly preclude laying in severe c s e s  or situations of multiple disarbmces. 
Dismptiom near the nest during incubation may dso cause nest failure or abmdoment. Once the eagiets 
hatch, there is a strozsger bond between the adults and the nest. Tke more time the adults invest in the 
young, the stronger &is bond becomes. 



The same dismrbmce which may cause nest failure during incubation may have a lesser impact as the 
young grow older (Stdmater 1987). Nestling bdd eagles are capable of &errnoremlation at about three 
weeks of age, md after about four week the &hilts leave the nest ssna@end& for i nc ra ing  mounts. of 
time (see Section C2.1). Such infomation on bdd eagle behavior md nest success proves valuable when 
schduiing nest climbs to band young. Climbing the nest at six weeks of age presents little threat to the 
eagle& or the succms of the nest. In most islstmces, the nest is climbd in the morning md the agBa 
are back to nomd activitim in the afternoon. Individud adults may take longer to return to the nest 
following a climb, md &is is likdy due to viqing tolermce levels based on previous exposure to humans 
and dismrbmca near the nest. 

Although Gmbb (1986a) md Forbis (1986) mainuind &at climbing nests to bmd Arkona eaglets had 
rn adverse effect on produ&ivi$gr the following yea ,  our data show ao such comelation (see Section C6), 
md even suggest a stronger nest site tenacity the following y m  (see Section C2.2.2). Our Endings are 
in agrement with those in other bdd eagle populatiom as exprmsd by Stalmaster (%987), "Visiting a 
nest while young are presewt rarely causes desertion md does not change nest adivity in subsequent 
yews." AH&ough in isolated cases a nest climb may dismpt the aduls9 usual behavior pattern for the 
remainder of tbe day, ake eagles return to their n o m d  pprocdura %he following day. 

Humm impacts. on breding bdd eagles have been the subject of considerable study in Arkona, md 
&roughout No& America. There a e  numerous records of b J d  eagles nesting close to hamm 
populations; however, most of these accounts fail to explain wheber the eagles nested in that location 
prior to human intrusion. Broley (1947) and Shmph and Creighton (1977) present some exmples of 
bald eagles nesting near human activity. In Arizona, Hildebrmdt and Ohmart (1998) noted that, 
"Intmsions into eagle use areas by humans always resulted in the rapid exit of h e  eagle from the area." 
They dso explained that aircrak flying at greater than 200 ft above ground level (AGL) were merely 
watched by the nesting eagles; however, other eagles were very disturb& by low-level flights. 
Hildebrandt (1981) witnessed a more mdicious activiq, people shooting at recently fledgd juveniles in 
the Bmlett breeding area. People were also observd shooting at the Ladders mde in 1989, md an Orme 
adult in 1998 (see Section C3). 

In attemp& to qumtify b e  types a d  levels of dismrbmce at AArona bald eagie breeding aeas,  the 
frequency mind duration of humm activities have been monitor&, as well as the mating eagles9 ractions 
to these activities. Rubink md Podbomy (1976) dac r ibd  hiking md climbing near the nest a a high 
level of disarbmce to the agHes. Shooting d m  causd a high levd of disbrbmce, including adult 
m o d i t y  and nest abmdoment (see se&iom DD4.3 and D5.15). AircraB elicit4 vxiable rapomes from 
ake eagles, while river Boating md horseback riding caused !i@%e or no dismrbance @ubi& md Podbomy 
1976)- Similarly, Ohmart and Sell (1980) explain& that river floating, horseback riding, fishing, md 
nest obsemation (data collection by biologiss) resulted in little or no dismrbmce to the eagles. Haywood 
and O h m a  (1982) noted that low flying aircraft md sonic boorn result& in high dismrbmce reactiom 
from the eagles, while river Boating md fishing causcd little or no dismrbmce. Haywood md Ohmm 
(1982) stated "Tie most severe humm disarbmce OCCUE& when two men reached Lie top of the nest 
cliff, fired a high-power rifle, md rolled boulders down the cliff face." 

The mdysis of humm impacts at bdd eagle b r d i n g  areas in Arizona was internifid in 1982. Haywood 
md Ohmm (1983) classifid humm activitim into eight categories, md qumtifid %he eagles reactiom 
to each activity as (1) no appsent reaction, 32) eagle attemp& to locate sound or casual obsemation, (3) 
behavior which indicatd a state of excitement or pemrbation, md (4) flights and/or vocdkatiom. They 



found that jets were &e most fiquent humm activity n w  nests, follow& by rivercra&, helicopters, 
people on foot, airplmes, pnfire, vehicles, md sonic boom. Most activity d i c i td  wo reaction or c s u d  
obsemation @=porn@ 1 md 2) by the eagle; however, jets causd high levels of excitement m s p o m e  
3), while people on foot md rivercraft r ~ u l t d  in high levels of fligh& mdior vocdkatiom @spome 
4). CH dl activitia causing flights mdior vocdkatiom eespome 41, people on foot md rivercrafi 
contributd 76 percent, awd 99 percent of $1 Respome 4 reabiom were due to activities wi&h 5W rn 
of the nest. In s u m q ,  Haywood md Ohmm ($983) explain&, "Therefore, grmtmt dismrbmces of 
bdd eagles o c c u n d  as a result of humm imeractiom in the f o m  of pwple on foot or in rivercra&, that 
were initiated at dismcm of less &an 5043 m from the nest." 

Humm impacs on b r d i n g  bdd eagles in A r h n a  were smdid intemively again from 1983-1985. 
Gmbb (19863) c l ss i f id  hhumm activiries into 13 categorim, md qumtifid the eagles rmctiom to each 
activiv as (1) none, (2) alert or restless, (3) short flight, mund (4) long flight or laves xea.  Light plmm 
occurr& with etae highat frquency near nests, follow& by helicopters, jets, pmho&,  tubers, hikers, 
canoes, all-temain cycles, vehicls, boats, fishemen, sonic b o r n ,  md hunters. The gratest dismrbmce 
to the eagles occund  from hikers, follow4 by fishermen, huHleers, vehiclm, pnsho@, tubers, cmoes, 
dl-teasain cycles, hdicopters, sonic boom, light plans, boa&, md jets. The eagles showed no rmction 
to activities over 714 yards from the nest, were dert or restless at 465 yards, took short WighB at 240 
yards, md embarked on long flights or left the arm when hurnm activities approach& wi&in 212 yards 
(Gmbb 19863). Details on the frquency and response of nesting eagles to hurnm activities at each 
breeding area studid from 1983-1985 are present& in Gpubb (1986a). Gmbb (1986a) concludd that, 
" . . . tree-nesting pairs of breeding eagles show a higher rate of response to dislurbance thm cliff nesters." 

The data presented in Grubb (19863) and Gmbb and King (1991) ape unlike those of Haywood md 
Ohmart (1983) in that no code was used to digerentiate m eagle casually watching arn activity from actud 
responses. Thus, if an eagle simply watched an activity, the response was coded as "alert or restless." 
Al&ough Gmbb maintained that tree-nesters respond more to distllrbmce than cliff Eaters, the Cibecue 
breeding area (which contains o d y  cliff nests) had the highest rate sf response (92%). The three nests 
at Cibecue are in major use areas, one above a frequenQy used hiking trail along C i b ~ u e  Creek, one 
a b v e  a wdI-&avelld road, and one across the river from a picnic area md beach. m a t  this seem to 
indicate is that bdd eagles nesting in trees or cliffs Bow to the ground (2 of the 3 nests at Cibecue) are 
subjected to more humm disturbance thaw those nesting can high cliffs. Eot surprisingly, Arkona bdd 
eagIes select cliff nests (73 %I of nest-yms) over tree nests at b r d i n g  areas where both are available (see 
Section C2.2). In addition, i nc read  r ~ r a t i o n  may be ehe r m o n  the Cibecue pimacle nest has not been 
used since 1988, and Mule Hmf has not been h o w n  aaive since 1979. 

The 13 activiq types monitor& by Gmbb (19862) can be easily @ m f o m &  iato the eight categorie used 
by H a y w d  md Ohmm (19831, simply by combhiwg hiking, hunting, md fishing into "pmple on foot," 
txbers, ba ts ,  md c m o s  into "rivercraft," and dl-tenain cycle md vehicIs into Mvehicles." In doing 
this, pmp%e on fmt caused the greatat impad, fol%owd by rivercra&, vehicles, md p m h o s .  n u s ,  for 
both studies, people on foot caused the g r a t a t  dismrbmce to nating bald eagle in Arizona, follow& 
by rivercraft. me dab from these two s a d i s  idso indicate &at on average, nmting bald eagles in 
Arkona a e  dismrbd by activities wi&in 5W meters of the nest, md flush from the nest or perches when 
hum= activities approach wiain 250 m. 

Rafters and kay&ers may cause significmt dis&rbmcm when they beach near bald eagle nests to picnic 
or camp. In the pa t ,  the river mmers, b o w k g  the nest locations, have stopped there specificdly to 



watch the eagles, wi&out r d k i n g  they were dismrbing the birds. River mmers have been responsible 
for the most critical dis~aafbmca at some nest sites, md have caused adults to leave the eggs durigmg 
incubation (see Section D4.25). In more serious cases, rafers md kaykers hwe aEempt& to climb nest 
pimacles (see Section D4.25) md contfibutd to the failure of nests by climbing zbove ns%s to 
photograph the eagles md young (see Section D4.8). However, we regad these a isolated incidenB, 
md for the most p a t  the howldgwble river mmers have mntributd to the well-being of the eagles 
by prompdy repo&ing injurd birds md ducating their clients about the eagles. 

McDomdl Douglaas, i~z Mesa, builds militxy "Apache"" helimpters md conducts test flights dong Be 
lower Salt md Verde rivers. These test flighs on mmy occaiom bring the helicopters up therriver at 
tree level, flushing d u l h  off the nest md perches (see Setion D4.13). In addition TV news heliwpters 
h2ve causd serious dist9nrbmcs at several b r d i n g  am. In one case, heavy helicopter trafic may 
have csn&ibut& to the death of oHae eaglet, md the m l y  fldgiwg of a n o ~ e r  nestling (see Section D4.4). 
In moaen: case, a C h m e l  12 news hdicopter was document& chasing adult eagles and hovering over 
the west conbining two young eaglets, appzently while aEempting to film the birds (see Section D4-14). 

Most dismrbances are probably not intentiond md could be avoid& with public infomation p r o g r m .  
A few dismrbanca have been mdicious, such as shooting (see seceiorms D4.3, D4.28, D5.15, md C3), 
and nests have failed due to photographers who should have h o w n  better &an to approach nahing eagles 
at close range (see sections D4.8 md D4.26). 

The detrirnentd impacts overgrazing has h d  on the Arizona Imdscape since the late 18Ws are well 
documented (see Section D2). hergrazing of uplmds caused in large scale erosion and arroyo-cutting 
 rougho out the state, and grinzing in ripzim areas has eradicatd most regeneration of co@onwoods, 
sycmores, and willows which could be us& as perching and nesting substrate by bdd  eagles. 
&ergrazing in riparim d a a  h a  also contributed to the sprmd of m a r i s k  (sdt cedar), an introducd 
shrub which has Iittle vdue for wildlife, prevents the at%blishment of nabs-$ tree species, and rapidly 
occupies new areas. 

m e  Arizona bdd eagle bre&ing area most impact& by overgraigsg is Sheep (Tonto Creek), where Izge 
trees (including the nest tree) are rapidly fdling apart, and there is very IlEie regeneration to replace &em 
(see Section D4.27). The Airno md Chino breding area  have also been impact& by overgrairng, yet 
recent cattle exclusion h a  ikmprovd regeneration of coRonwoods md willows (see sectiom D4.1 md 
D4.7). However, it will be decades before these new young s d l i n g s  a e  large enough to provide trees 
for nating and perching habitat. The impacs of overgrzing near other Arkona bald eagle nest sites a e  
dmcribd uader each breding area in Section D4. 

Mmy habitat documents (see Section D2) md each Arizona bald eagle sady have stressed the detriment& 
effects of overgaafzing on ripaim habitats in Arizona. The destruction of r ipzim habi&& not only 
adversely affects bald eagles, but impacts mmy other species of wildlife as well, including birds, 

ds, fish, and invefiebrats (see Section D2). Rubi& md Podboray (1976) believd that t.b~se 
datmction of r ipaim habitat has had extremely detrimentd effects on the nating md feding axeas of 
bald eagles. Hildebrmdt a d  Ohmm (1978) d d r m s d  the graing problem specificdly, stating, "A 
distinct threat appms to be fzcing waintenmce of qudity within Arizona's Lower Sonorm eagle 



 habitat^ 'This is the nearly total jack of replacement of major ripariasn tree species as a result of grazing 
by domestic livestock." Many tree nests are located in overmature trees md snags, and replacement ere= 
are lacking. F u ~ e r m o r e ,  h e y  suggested: "Maintenmce of eagle habitat in the Lower Sonorm Life 
Zone must include an effort to replace the dominmt riparian trees which make up &is important habitat 
factor. ..." and, "The most practicd methods appear to be exclosure of domestic livestock from 
prospective s d b c d s  in ripxian regions m d  tree planting. Both may be necesszy." 

Ohmart md Sell (4980) noted &at cattle grazing has reduced bald eagle hsbitat by preventing nest, perch, 
md roost tree regeneration in ripxian  habitat^ Hildebrmdt (1981) again addressed the cattle grazing 
problem, explaining: 

"Grazing by domestic livestock h s  aalso had a serious impact upon dominant native vegetation in 
Sou&wmtern riparian systems by suppressing the normd tree replacement process. Little or no 
repjacement of coEonwoods, sycmores, and willows has recently occurred wgryiin ine study area. 
Normd germination and seedling development occurs, but the palatable seedlings are immdiately 
consum& by livestock. " 

Subsequently, Haywsod and Ohmafi (1982) also apgud that, "@ergraing of ripxian cornunities has 
restricted regeneration of coEonwood . .." and Haywood mind Ohmm (1981) noted, "@er the years there 
has been a decrease in numbers of large, dominant coaonwoods dong the Salt m d  Verde rivers, which 
a-e often utilized by bald eagles for nesting." 

We stress that large trees dong the S d t  and Verde rivers and Tonto Creek ape old and in various stages 
of decay, and there are no young trees in many areas (see Section D2, D4, 62.2, and Ad). Overgraizing 
of upland habitat has resulted in the loss of vegetative cover, and further compound& the degradation 
of riparian areas. PiristoricdEy, torrential rains were not u n c o m o n  in the mountainous regions of the 
Southwest: and the water would flow off in &in even sheets everywhere, strongly retarded by friction 
against the vegetation (Davis 1982, Hastings and Turner 1965, Rayden 1965). Thus, the water would 
saturate the land, replenish the groundwater supply, and provide natasral irrigation to vast expanses of 
grasslands on the plains md valley floors. However, after the severe overgrazing from 1878 to 1893 
much of the former Bush grassland in Arkona Bay in min, the earth left bare and compacted, especidly 
along cattle trails. This compaction reduced infiltration rates, which, compound4 by the loss of 
vegetation, Alowed water to flow over the %and even faster. 

The trails also created small trenches, where rain waters, now flowing off &he slopes faster due to 
vegetation loss, concentrat&. This path of least resistmce d l o w d  a l zger  volume of water to pour off 
the slopes in a concentrat& area, mind subsequently cut s royos  into the hillsides. These gullies grew 
larger md deeper with each heavy rain. principle, explain4 in Section D2, results in large-scde 
erosion, zroyo-cuEing, m d  flooding. The increased mnoff dso  reduced the m o u n t  of water which 
could infiltrate the  ex&,  leaving uplands dryer thm in the days before arroyos. Thus, instead of 
sahrating the land, replenishing the groundwater supply, md providing n a b r d  irrigation, the water 
swiftly made its way downstream, carrying most of its beneficid qualities with it, m d  leaving flotsam 
md jetsam in its wake. 

The impact that the overgrazing of 1870-19W had on the lmd is still with us today, m d  the condition 
of the lmd and habitat mntinues to be degraded. Formerly peremid rivers md creeks are BOW 

intermi~ent or ephemerd. W e n  heavy rains fall, flash floods continue the cycle of erosion and cut 



deeper into the earth. The growing ravines, dong with groundwater pumping for irrigation md 
metropolitm areas, continue to lower the water table and create even drier soil conditions. Stream 
chmels ,  once wide md shallow, are now narrow md deeply incised* The sloughs, backwaters, md 
marshes created by beaver d m s  are w w  gosse, dong with the cienegas. As the water table drops, the 
remnants of the r i p a i m  forests continue to disintegrate. F u f i e r  impacted by continud grazing which 
prevents regeneration m u b i d  and Podborny 1976, Sumph md Creighton 1977, Hildebrmdt m d  O h m a  
1978, O h m a  m d  Sell 1980, Hildebrmdt 198 1 ,  Haywood and Ohmart 1981, Haywood and Ohmart 
1982, md this report), the r ipxim forests have completely disappear4 in some areas, and have become 
mere shadows of their former grandeur iss others. Many r ipxim corridors now support o d y  a single line 
of trees, or single isolated trees. 

The Arkona breding area most &reatend by agriculwre is Foe McDoweB1, where vast mesquite 
bosqbnes have been bulldoad, md portions of the Verde River diverted into a c m d  to irrigate the fields. 
During the initid clearing in 1984, the bulldozers approachd wibin 50 m of the nest tree (containing 
three eaglets) belfore A B E W P  personnel stopped the operators md inform4 them of the nest tree's 
location. Thus, most of the human dismrbance buffer created by the mesquite bssque has been lost sad 
the remaining bosque has been heavily ~ i m d  by wood cuaing for fuel. 

Plate C16. PagHncultural Fields along the regulatd Verde River k tbe Fort McDowell b r d h g  arm, F e b w q  1989 
(Photo by Dm&% D ~ k o l l ) .  



During 1986-1990, we have observed the mesquite bosque ki the Fort McDowell area gradudly 
disappear. Each y m ,  more of the bosque below the nest tree was cut for hel-wood. We dso observed 
%xge  tmcMods of his woad leaving the resewation to be sold in the Phoenix Metropolim Area. 
Beside s~b i lk ing  the riparian soil and providing habibt for mmy species of wildlife, the maquite 
bosques provide protection to the nest trees: acting a a buEer between human activities dong the river 
md the e2gles. The mequite bosque bdow the nest trees wzs heavily t h i m d  by wood cutting in 1989 
and 1990, md was repofi& a an adverse impaa on the Fort McDowelI pair zs early as 1977 
Vildebrmdt. and Ohmm 1978). There z e  numerous access roads dong the river, md others have been 
worn &rough the slkimd mesquite bosques. These roads c w  rwreationisS below or very xnea wst 
trees, causing adults to Bush &om the nest and perches (see Section D4.13). Wood cuging near the nest 
has dso been a problem at the Pinto b r d i n g  area (see Smion D4.23). 

In 1984, the mesquite bosque saanounding the Fort McDowell wet was bb%a$lozd to wwi~in 50 m of the 
nest tree for agriculmrd p u v o s ~ ,  and subsequem land cleuing has approach& wi&in 30 m. An 
irsigation c m d  was comtnandd to divert Verde River water onto the fields, md the first crops were 
p lmtd  in 1986. Corn and sorghum were grown h the fidds behind the xnest in 1987. We climb& slke 
nest for prey remains wlZection after the eaglet had fledged and fouxnd the entire soft imer port io~ of the 
nest lined with sorghum stalks, heads, and leaves; the nest dso contain4 corn cobs and kernels. In 
1989, cotton was planted in the fields adjacexnt to the nest. Helicopters spray& pesticids arnd herbicides 
on the fields while young were in the nest. The risks of poisoning the eggs, young, md d u l B  %om 
herbicides and pesticides are u h o w n  to us, nor can we comen t  on the risks of possibly contminaterf 
crop materid brought to the nest. Drifting mist from spraying likdy spread to the nest and river, 
possibly directly reaching the young, adults, and prey populations. It may not be coincident& that the 
s m e  female (banded), which producd two young in 1989, laid an unusually smdE (and infertile) "mnt" 
egg in 1990, the season following aerial applicatioln of chemicals to coEon within 50 rn of the nest tree. 
S e e  Section D4.13 -2 for more dehiIs on the mnt egg. 

Fort McDowdl has been the most productive breeding area in Arkona, and has been occupier% in 21 
years since its discovery in 1968. The nest site was apparently unoccupierf in 1972, gazd was not check& 
in 1969, the only two y m s  the eagles were not h o w  to have laid eggs. The Fobt McDowell eagles 
have produced at least 38 eggs, of which 33 hatch&, md 33 young fldg&, raulting in a m a  of 1.8 
eggs, arnd 1.6 young prduce8 per occupied y m .  

To exmiwe the possible impacs of agricuilkre (md its iherent use of pesticida and herbicidm) on the 
Fort McDowell pair, we mrnpard prductivity prior to and after the plming of crops (1986). In 16 
occupid y m s  from 1968-1985, the eagle producd at lmt 30 eggs, of which 28 hatched, md 28 young 
f l dgd ,  resulting in a mem of 1 -9 eggs, md 1.8 young produe& per occupid yea .  After the plmting 
of crops (1986-1990), in five occupid yexs the eagles produced at least eight eggs, of which five 
hatch&, md Eve young fl&g&, r ~ u l t i n g  in a m m  of 1.6 eggs, md 1.0 young produced per occupied 
y e a .  These results suggest that agriculmre has had a negative impact, rducing bdd eagle productivity 
by Jmost one young per yearc Howwer, the post-agriculmre smple size is small (n = 5 yeas), a d  
no doubt other agenB, such as human dishrbmee have incr-& in recent years. 

Another highly zgriculmrd area is the Verde Valley, between C m p  Verde and &e Ladders breding area 
(see Sedion D4.17). The Ladders eagles nest dowmtrem of the agriculmrd activity, and are not directly 
~ E e c t d .  However, p ~ t i c i d a  md herbicides may enter the river or local ponds. Here, md in the case 



of Fort McDowelB, the possible impact sf agriculmrd chemicals on the eagles would depend on the kinds 
of subsmces used by the farmers. 

In addition to Imd clearing f ~ r  agriculmre or rmching, s t r e m  have dso been bul%doz& in a number 
of bdd eagle br&ing am. Rmchers have bulldozd the s t r m b d  to create small d m  or alter the 
water course on Tonto Creek (in the "76" bredinag area), the Salt River (at Horsahoe Bend in the 
Rdmond b r d i n g  arm), md tibe Verde River (in &e Ome,  Fort McDowdl, and Ladders territories, 
and n w  the town of Co~onwood). At Horsahoe Bend on the Sdt  River, the rmcher bulldozd the 
riverbd during the low s u m e r  flows of 1987 to alter the chme l  as a away of preventifsg h&er erosion 
of the c u t b d  on the south side of the river. Similxly, the c h m e l  was altered in the O m e  breding 

to prwenh the river from eroding a c u t b d  near a pavd road* Smdl d m  have been creatd in 
the riverbed at &e Fort McDowell and Ladders nest s i t s ,  a d  dso h f i e r  upstrem on &e Verde River, 
near Coaonwood. The effects of these deerations on bdd eagles x e  u b o w n .  

D m  operatiom may affect breding bdd eagles in negative mind positive ways (see Section B4). N o m d  
dam operations ofien involve the use of heavy quipment, and helicopters on occaion, which could affect 
eagles nating nearby. UnusuJ d m  operatiom mmay dso affect ba4d eagles by contributing to nest failure 
md nestling mortdity (see sections D4.4, D4.15, and C3). TRese siaatiom have involvd replat& 
rivers being "shut off" (8 cfs flow) and reservoirs flooding tree nests. 

During our study (1986-1990), much sf the replat& Sdt  River in the Blue Point breeding x e a  remained 
dry pa3 of the year, with isolated pools occurring from Stewm Mountain D m  to the Verde River 
confluence. During the 1989 b r d i n g  seaonn, wi& the Blue Point pair asempting to raise eaglets in a 
nest dolag the Sdt  River, the river was completely shut+@ (0 cfs) from 22 J m u q  to 5 Mxch 1989. 
During this period even isolatd pools began dving up. As discussed in Seetion D4.4, increased 
dismrbmce and possibly the lack of foraging oppomnitia in the dry river likely contributed to the 
m o d i t y  of the two Blue Point eaglets in 1989. The lower Sdt  River in the Blue Point nsting area dso 
remained dry during most of the 1990 bald eagHe brrding s m o n  whera, to our howH&ge, no nesting 
was a~empted. See Section D4.4 for more details on periods of low (or no) flow on the regulatd Sdt 
River, bdow Stewm Mountain D m o  

These casatiom of flow below Stewm Mounkain D m  dso result in lxge  fish-kills. In November 1986, 
d ~ r i n g  a period when Ims than 9 cfs leaked into the Iower SJt ,  we counted 3 . 6 W e d  suckers per meter 
of river (over one per foot) in t rmse& from Stewm MounQin D m  to the Verde river confluence. In 
r m d o d y  generat& smple  points., we counted as mmy as 1423 d a d  suckers per 1Ml m section. With 
the complete shut+E (0 cfs) in 1989 md 1990, fish kills of simila proposion likely occurred (see 
Section 334.2) for details on fish populations at Blue Point), W e ~ e r  these kills affect sucker populatiom 
over the long tern is u h o w n  to us. 

The Coolidge eagles apparently did not lay eggs in 1990 w h e ~  water was shut off at Coolidge D m ;  
however, the f8ilure to nest &at y w  may have been coincidena. Haywood md Ohmm (1982) repofid 
O cfs in the Verde River from 9 J a n u q  to 7 May 1981 when both nests on the r e p l a t d  Verde @m%eE 
md Fort McDowell) succssklly fledged young. However, the chaacteristics of the Verde River md 
the foraging ecology of the agles were not dmcribd during this period, so it is not h o w n  if the 



Plate C17. Stewart Mountain Dam, which backs up Sagwro Reservoir and controls flow in the regulated Salt River 
b l o w  the Am, February 1989. This photo was taken during the 1989 bald eagle breading season, when no Bow 
(0 cfs) was released from the dam @hot0 by D. Briscoll). 

river%& was dry, or if leakage from the d m  supplid water to pools. It is also unbown if flow 
cessation, which might &low successful breeding in one year because of carrion production and increasd 
live fish wlnerability, would depress fish populations in succeeding years. 

In contrast, too much water has often been a problem at the Horseshoe breding area, where the eagles 
have been p%agud  by nest inundation. The Horseshoe nest was inundatd in I979 with at least one egg, 
md  in 1980 with two eggs, while in 1982 and 1986 two young had to be removed each year and fostered 
into o&er brediwg areas prior to nest inundation. The Horseshoe tree nests have been inundated in% other 
years, but the eagles either did not lay eggs or nested on the cliff. 

C4,5 DISCUSSION OF WMW ImACTS AT &ECST SITES 

From the information presented in the above sections, as well as the documentation of human impacts 
at each of the 28 known bdd eagle breeding areas in Arizona (see Section D4), it is evident that human 
distxrbance at bald eagle nest sites may negatively affect productivity (see sections C2.5 and C3). 
Arizona bald eagle nest sites receiving high levels of human disarbance hzkie been somewhat protected 
by the creation of breeding a e a  closures (see Section C4.6). However, in some cases, h e  closures have 



not been enforced, md people sometimes ignore the signs, cut fences, and ram closure gates to gain entry 
(see sections D4.8, D4.13, D4.19, D4.20, md D4.23). In addition, some sites which do not have legal 
closures, receive large mounts of humm dismrbmce each year (see sections D3.1.8, D3.1.13, D3.1.19, 
D3.1.20, md D3.1.23). 

Human activities which have apparently caused or contributed to nest failure include recreation, low fevel 
aircraft, wood cutting, agriculbre practices, and land clearing. In addition, large scde habitat loss has 
occurred from the grazing of domestic livestock, principdly cattle. It is a dishrbing fact that, even 
though the bald eagle is an endanger4 species, and only 28 breeding areas are h o w n  in Arizona, human 
impacts still cause or contribute to egg, nestling, md adult mofidity, even within ledly-designated 
closures. Moreover, eagle habitat is still being negatively impacted by cattle grazing, 1md clearing, md 
development. 

There is mostly circumstantid evidence for whether or not each type of disbrbmce ha a negative effect 
on bald eagle occupancy, productivity, and moadity. Despite the fact that Nest Watchers and other 
personnel have been present in the breding areas for long periods, most humm-relatd events leading 
to nest failure or m o ~ d i t y  are often ody  inferrd on the basis of simationd considerations. The reason 
is that specific deleterious agents do not necessarily operate in high enough frequencies or at enough 
territories for a clear understanding and assessment of their effects, and there are tolerance diEerencm 
betwen pairs. However, the cumulative effects of the many human-related factors indeed appess to 
impact bald eagle demographics, and, for this reason, it is still necessary to view each factor with a 
potential effect on a case-by case-basis. 

Bdd eagle b r d i n g  area closures have been created at eight nest sites in Arkona. The legd closures 
prohibit entry into nest areas during the breeding season at territories where there is considerable 
recreation pressure. W e n  first created, many closures had vaious dates md restrictions. As more was 
learned about nesting chronology and human impacb, the closures were stmdardizd. Begiming in 1987, 
each closure prohibited d1 entry from 1 December to 30 June every b r d i n g  season; however, rivercraft 
were glowed to pass  rough, but not disembxk on lmd. The Redmond closure is unique, in that the 
b r d i n g  area is remote, and the main dismrbance is from river mmers beaching near the nest to c m p  
or picnic. Thus, at Redmond the closure simply prohibib rivercraft from stopping in the west area. One 
closure PaaleE) prohibib vehicle entry on a ya-round bais.  Details on each closure are providd 
under the appropriate breeding area in Section D4, and the boundaies of these closures are ploE4 on 
maps in the Arizona Bdd Eagle Nest Map Atlas (Section F). 

The first bdd eagle breeding area closure in Arizona was created at the Butlea breeding x e a  on 9 July 
1979, due to high levels of recreation pressure. To~fto Nationd Forest Order 12-29, closed the area to 
vehicles y e a  round, and prohibited all entry from 1 November to 30 June. T3e closure dates were 
~ e v i s d  in 198L prohibiting d l  entry from 1 December to 30 June each year. See Section D4.3 for 
details on humm impacts at the Baalea breeding area. 

The second Arizona closure was created at the Ladders breeding area, in response to &undmt recreation 
md the close proximity (md visibility) of some of the nests to the upper mesaso Closures were enacted 
by the Prescott Kationd Forest in 1981, md the Coconino National Forest in 1982. These closures were 



Plate C18. Closure s i p s  and cable at the Bartlett breeding area, September 1986 (Photo by Daniel Driscoll). 

combined and modified, and a new closure was enacted on 23 October 1984. Coconins and Prescott 
National Forest Order 16-52 closed the area to all entry from 1 December to 15 June. 'Fne closure dates 
were revised in 1987, to prohibit all entry from 1 December to 30 June. See Section D4.14 for details 
on human impacts a6 the Ladders breeding area. 

Due to high levels of recreation pressure (mainly tubers and hikers), a closure was enacted at the Blue 
Point breeding area on 16 January 1984. Tsnto National Forest Order 12-40-3R, closed a portion of the 
Goldfield Mountains, below Stewart Mountain Dam and south of the Sale River, to all entry from 1 
December to 30 June each year. %n addition, the Lower Salt River Recreation Area Closure, Tonto 
National Forest Order 36 CFR 261, was enacted on 26 October 1985. 73;s order closes the lower Salt 
River from Stewart Mountain Dam to Granite Reef Dam between sunsst and sunrise (except for fishing), 
prohibits the discharge of firearms (except for hunting), and also prohibits use of glass containers in the 
area. See Section D4.4 for details on human impacts at h e  Blue Poiat breeding area. 

En response to high levels of recreation pressure, shooting, and vehicle traffic, a closure was created at 
the Cliff breeding area on 7 February 1985. Tonto National Forest Order 42-58, closed the area to al3 
entry from 15 Xovembzr to 15 July. The closure dates were revised i, 4987, prohibiting all entry from 
1 December to 30 June each year. See Section D4.9 for details on human impacts at the Cliff breeding 
area. 



At Pleasant Reservoir, recreation md vehicle trafXc on the river below the nest cliff (specially fishermen 
during white bass spawns) prompt4 a closure to protect the nest area from disturbance. The Mxicopa 
County Pxks m d  Recreation Department Closure, enacted on 18 December 1985, prohibited dl entry 
within one s p a r e  mile of the nest from 15 December to 15 June. The closure was extended to two 
square miles on 25 Jmuxary 1986, and in 1987 &e dates were revised to prohibit d1 entry from 
I December to 30 June. In addition to currently prohibiting entry into the west area by land, the closure 
will be improved to protect the nest cliff from boaters following the completiosm of New Waddell D m  
(T. Gatz, pers. co rn . ) .  See Section D4.24 for details on hum= impacts at the Pleasant breeding zea. 

Due to diswrbmces causd by rafiers and kay&ers cmping near the Rdmond nests, a recommend& 
"No Stop" zone was enacted by Tonto Nationd Forest in 1986. The closure prevents rivercraft from 
beaching between Km 626.7 md 1129.8 dong the S J t  River from 1 December to 30 June. There is no 
vehicle access into the Rdmond breeding area; thus other forrn of recreation have not posed a threat 
to this nesting pair. See Section D4.25 for details on humm iimpac& at the Rdmond breeding area. 

The large mount of recreation centered around the nest trees at the breeding zea ,  including 
hurating md cmping below the nest, vehicle t raec,  and photographers inducing nest failure, prompted 
the enactment of a closure on 15 October 1987. The Tonto Nationd Forest Order 12-65-R closed the 
area to d l  entry from 1 December to 30 June. See Section D4,26 for details on humm impacts at the 
"76" breeding area. 

Trre most recent Arizona bald eagle breeding area closure was created at the Ive9s Wash breeding area 
on Almo Reservoir in 1990. Due to recreation pressure on the upper reservoir, a closure was enacted 
on 6 March 1990 by the Arizona Game and Fish Department and the U.S. Army Corps of Engineers. 
This closure consisted of buoys placed 100 m around the nest (nest 2) and a sawhorse placed across the 
road leading to Woody's Cove. Recreationis@ consistently c a p  below the nest at Woody's Cove, and 
bass fishermen tie up to the nest tree (which is oken in standing water), flushing the dul ts  off the eggs. 
However, the closure was not created soon enough to save the nest from failure in 1990. See 
Section D4.16 for details on human impacts at the Ive's Wash breeding area. 

Andysis of humm impac& at other bald eagle breeding areas from 1977-1990, sugges& that recreation 
pressure is increasing dong waterways in Arizona (see human impac& under each breeding area in 
Section D4 md above), Trre Phoenix metropolitan area is one s f  the fastest growing cornunities in the 
United States, with over one million pecaple couwtd in the 1990 census. Several cities comected to 
Phoenix have grown by up to 90 percent in the last decade. Since central Arizona is a desert ecosystem, 
the open habitat near water has become the "playground" for the Phoenix metropolitm area. All-terrain 
cycles, off-road vehicles, and shooters (mostly non-hunting r e l ~ t d ~  such as h m d ~ n s ,  semi-automatic, 
md automatic rifles) have caused severe disbrbmcs by uhowingly  approaching nest sites, In some 
cases, off-road vehicles have rammed closure gates md cut fences to enter breeding m a s .  As recreation 
pressure increases, expmded efforts to protect bdd eagle breding areas will no doubt be necessary. 

From the information presented in sections D4, C3, and this section, bald eagle breeding areas needing 
closures include Fort McDowell, Almo!1ve9s Wash (upper end of reservoir), Pinto, Gibecue, and 
possibly Mule Hoof and Orme. In addition, the current closure at the Cliff breeding area is not suficient 
md needs to be expanded: gated, fenced, posted, md enforced (see Section D4.9). Breeding area 
suffering nest failures, or otherwise adversely impacted by humm diswrbmce during the breeding seaon 
in 1987-1990, include "76" (1987), Fon McDowell (1987: 1988, 1989, 1990), Blue Point (4989), 



Bmlett (19N), Cliff &199O), Ive9s Wash (4990), md Chme (1990). See Section D4 for details on human 
dismrbmcm at each of &e above sites. Five of these sites already have legally designat& closures; 
however, &e closures need better enforcement. Failure to enforce closures in m y  one y e a  sets an 
unfavorable precdent. W e n  we i n f o m d  r ~ r a t i o n i s s  the area wa closed, they often said they did 
not see the signs, or  they h d  read the signs md disregxdd them because they had never been stopped 
from emering the area before. 

Most entry into closures is not mdicioars, md simply explaining the sikation to the people usually s p a h  
a genuine intermt in helping the eagles~ Some of these people cheehlly leave the area having received 
infomation about the eagles md their needs. It is hese  same pwple who will help to protect nesting 
eagles by passing on closure infomation md rationde to others. This type of positive reactioa c m  be 
sprmd over a much larger portion of the population &rough information programs, such as those 
conduct& by Liberty Wildlife Foundation, md public viewing satiom at nest sites with high recreation 
pressure. An i n t e r s t d  md edightend public will be suppofiive of bdd eagle presemrstion md will help 
to emure the continarmee of funding for infomation p r o g r m  and protection of nmting areas. 

CTS OF PmLlC USE AT FOjRAGING AS 

Due to the ABEhWP, there is a I age  mount  of data on hmmm ddiswrbmce near Arizona bdd eagle 
nests; however, there is less infomation on humm impacts at bald eagle foragi~g areas. From 1987- 
1989, we collected data on public use and rtssociatd eagle responses incidental to our other research. 
We observed 284 public user incidens occurring wihin lWrn of an eagle at breeding areas we studid 
with telemetry PartletP, Blue Point, Cliff, East Verde, Ladders, Horseshoe, and PindIPinto) from 1987- 
1989 (Table C4.7-1). Most major use categories were dividd into motorizd and non-motorhed use. 
Eagles were closely approached most often by motorized boaters, including recreational boaters md 
anglers, resulting in a high number of flushes, specially by motorizd anglers (56%). Anglers often troll 
dong the shoreline, which brings them close to Bow hunting or eating perches such as inundated 
cottonwoods or mesquitm. Anglers often make suddeln movements, such as casting, a part of their 
fishing activity. In contrast, recreational boaters usudly pass quicHy &rough an area, so their 
dismrbmce is limit& to ahat produe& by the boat's movement and noise. 

Non-motorkd boating includes rafts, kayaks, and canoes. Boats using motors caused a hkher 
percentage (27 R) of flushes by eagles thm did non-motorked boats a d  boats with the motor not mming 
(16X), d&ough the difierence was not significmt by Chi Square. Similarly, non-motorhd Gshing boats 
caused a lower percentage of flusha (31 R) tha~ those using motor boats (56%), but again, the diEerence 
was not significant by Chi Square. 

Tubing a p p e a d  to cause a low percentage of flushes; however, the number of tubing obsematiom is 
low, md restricted to the Blue Point territory. Blue Point m u d l y  has extremely high public use on the 
river, with up to 4 0 , W  people on wekends QJSFS Mesa Rmger District). However, during our study 
%he eagles were nestissg in a remote side cmyon off S a ~ a o  Raemoir. The Blue Point pair's use of the 
Lower S d t  River was mainly confind to Bulldog Cliffs, where they perched high above the water, in m 
area closed to public use. Thus, mglm were somewhat removed from the activity, a d  may have become 
accustom& to it. 





Other activities which provoked a high percentage of flushes included shooting (6'7%) and off-road 
vehicies (57%), although sarnpie size was low for bo&~ Airplanes md helicopters both produced a Ixge 
number of flushes, as did hikers, jetskiers, md horseback riders. 

Similar to data 0x1 human dismrbmce near bald eagie nests. (see above sections), the distmce of public 
users to the eagie appeared to have an influence on the number of flushes. Eagies Bushed in 43 percent 
of the instmces where public users approached within 0-25 m, 35 percent at 25-50 m, a d  29 percent 
at 5 6 - 100 meters. 

Although humm dismrbmce wear nests has had negative impacts on Arizona bdd eagle productivity (see 
above), we do not h o w  the extent to which public use at foraging area affects breeding success. If a 
territory contains numerous optimum foraging locations, the adult may lsave the d ismrbd site to look 
for food in other areas. However, some food sources may be tenmpordjy and spatidly isolated, and 
humm presence atthese sites may prevent eagles from exploiting eHae resource. 



In Section A4, we provided an ovewiew of the post-fldging behavior, d e p m r e ,  migration, and return 
to Arkona of a smple  of radio-taggd juvenile bdd eagles. We also exmined the movemen& of these 
birds and those of eight subadulE and n m - a d u l ~  wi&in the cenbrd Arkona region, with the idea of 
assessing their use of habib@ during fd1, winter, md spring. In the current section, we offer a more 
detailed repofl of field obsematiom, both visud md telemetric, of this little h o w n  se,aent of the 
population. For the most part, we have endeavor4 here simply to chronicle the activitia md movemen@ 
of the birds ra&er &an to seject materid to illustrate pain@ of disclassion. 

Six Arhona nestling bdd eagles were radio-&gg& prior to 1986, two each year from 19771979 
mildebrmdt 1981, Sell 1982). These resachers applid Telonics 1 $5-grm bacback eansmi~ers  with 
a 14-month baEeq life in 1977, 168-grm trmsmigers with a 114-mon~ baEey in 1978, md 185-grm 
transmitters with a 15-mon& baEery life in 1979. Two of the aglets died md one disappear& shoaly 
after lewing the west (gable C5.1-1)- Hn 1997, the telemeter4 juvenile dispersd on 1 July, 37 days after 
fledging wildebrandt 1981). The m o  1979 young left to migrate on 23 June and 4 July, at 44 md 51 
days post-fledging, r&pectivdy (Sell 1982). No data on the mipatory movements of either of the 1979 
young were obtain&, md the 1919 Fort McDowell eaglet was not sight& after dispersd (Sell 1982). 

The 1979 BmIeE young return4 to Rsssevelt Rmervoir where its signal was pickd up by AGF 
personnel on 4 April 1980. The juvenile was sighted on Apache Reservoir in April, but appaently spent 
most of its time on Roosevelt Reservoir, using habitats nex  School House Point, Salonre Creek, and the 
Tonto Creek esmargi. This juvenile was once observd soaring with another subadult eagle carying a 
U S W S  bmd. The Bartlea eagle's transmitter batteries apparently failed on 6 July 1980, md the eagle 
was not sight& after ba t  time (Sdl 5982, Haywood md Ohmm 1981). Curiously, in our own smdies 
of the movements of telemeter& juveniles mind subadults in Arkona during 1987-1990, we obtain& no 
signals in Arizona during srmmer monhs despite comiderable searching by aiqlane. 

The 1977 BmleR nestling VW) left the nest area on 26 June 1977, but remrned on 28 June. The 
juvenile's trmmiger fail& on % July, but the eagle appxentiy migratd on or sknofily after &at date. 
On 13 July 1977, TO4 was found dehydratd and e h a u s t d  on the U S .  Maine Corps Base at Twenty- 
Kine Pdm, Cdifomia. TW was remrnd to Phoenix on 20 July md rehabilitatd at LibeP$y Wildlife 
Foundation by Dr. Kathy Ingrm. On 26 July 1977, TW was fitid with a new trmmiser  and released 
at the B ~ 1 e a  breeding a m ,  with fish plac4 out for the juvenile to feed on. TO4 d e p m d  again on 
29-30 July, md was located 12 mi u p s t r m  of his natal area on 31 July. On 3 August, TW left the 
area, a d  wzs lociited on 10 Aues t  west of Yurna, Arhona. TW p r o c e d d  to the Imperid Valley of 
s o u ~ e m  Cdifomia, then wa found at i~igiition pond n m  Seeley, Cdifomia on 11 August, where 
it remain4 until 23 October 1977. Another young mgle mived at the irrigation pond on 21 October, 
md d e p m d  on 22 October. On 23 October 1977, TO4 flew south into Mexico md wa not tracked 
hrther Wildebrmdt 1981), 

TM9s signal was picked up by USFWS persomel conducting a wate~owl suwey in Jmuxy 1978, on the 
Rio Sindoa, 80 Ian southmt of Los Mochis, Sindoa, Mexico. TM was obsew4 for severd days on 



Table C5.1-1. Sumivorship of juvenile bald eagles telemeter4 prior to 1986. 

B r d i n g  
Year Area No. U S W S  Band Comments 

1971 Fort M ~ h w e l l  7-02 Right 629-52 Drowned pst-fldging. 
Humerous broken in sibling 
interaction. 

Right 6 2 9 U 5 4  Shot near Calgary, Nkm, 
Canada in 1980. 

Right 629-a D i d  pst-fldging. Eaten by 
mammalian predator. 

1979+ &file@ E Right 629-62 R e b m d  to Apache arnd 
Roosevelr Lakes. 
Tmnsmitter failed July 1980. 

Fort Mckwell  2 Right 629W64  No data since dispersal. 

* One of fhe 1979 birds nested 8% &the Chino breeding area in 1985 and 1986, at d a n o  in 1987, and was replaced 
prior 60 9988. 

the Rio SinaIoa in Jmuq,  but aerial search= of the area in Febmxy m d  March 1978 failed to pick up 
TW9s signal Wildebrmdt f984). TW was not heard from again until 4 September 1989' when Wobefi 
Ohmm (ASU) receivd a phone call from a wildlife biologist in CaIgargr, Alberta, Canada. TW had 
been shot by a rancher 60 mi e a t  of C d g q  in 1980, but the ~ m c h e ~  did not report the incident until 
1985 (Ohmm 1985). 

TW's dispersd to Mexico spark& much discussion about the migration of Arkona nestlings, md the find 
destination of these long range flighk. TW's movemen& 14 Hildebrmdt (1981) and Haywood m-ad 
O h m a  (1983) to speculate that the Arkona population may be l i d &  to bdd eagles nesting in Bzja 
Cdifornia, Mexico, m d  h a t  Arkona eagles may winter in Baja Cdifomia md maidmd Mexico. 

C5-2 OBSERVATIONS OF PRSMIGUTORY B =OR OF WWMLW 

Nestling bdd eagles in Arkona generally fledge from 10-13 weeh  of age; however, fledging age varies? 
m d  is appxently i~flanencd by periods of high temperaare md nest p a m i t e  (see Section C3). Young 
hiwe succsshfly fledged from Arizona bdd a g l e  nests from 60 days 98.6 weeks) to 95 days (13.6 
week)  of age, when exact hatch md fledge days are b o w n  (see Section C2). We recorded juveniles 
remaining in the breding a m  for periods rmging from 18-65 days, depming on their migratiom from 



9 June to 30 July. During the period from fidging to depmre ,  b e  young ream to fly, land, assefi their 
aggressive~ms on other species, md sccaiondly forage. 

Afer fldgipag, the juveniles are clumy, and their first Indings on cliffs or branches C&Z result in ia juq,  
or even d a ~ .  We obsemd m eaglet (JD33, Blue Point 1988) break his neck when he crab& into &e 
face of the nest pimacle while aEempting to %and after his first flight. The eaglets are &so naive about 
cactus, and have a ~ e m p t d  to Imd on t d d y b w  cholla on initid flights. In one case, we spent $0 
minuts picking cholla spines from the face, feet, md wings of JC51 @m1e~ 1989) which fl&g& into 
a tddgibm choila. The young graduddy become adept flyers, md 1 how to s%ow &emelves down 
to perch. If the juveniles have f l d g d  at aa yyong age (less & m  11 weeks), they may spend sever2 days 
on the ground before acquiring the ability to fly. However, some eaglets fly well upon Imving the nest. 

The fleofglings usudly remain n a r  the nest for the first week or so, &en begin venkring f-aer from 
the eyrie, d&ough they remain within the home range of their pxen&. The adul& continue to feed the 
young, md the eaglets often pursue adul& that have capmred prey. h order to avoid the large aggr~s ive  
young, &e adul& initidly drop off prey at the nest. The a g l e s  follow d u l ~  to foraging aw if perches 
are nearby and the distance is not overly fix from the nest. If the mgfets are w w  the forage area, they 
often fly to the adult to acquire prey on tfme gound or at a perch. As we will see bdow, the 1989 
Bartlea juvenilm developed &e behavior of flying directly at the adulb while vocdking, prompting &e 
adults to forage. Although the bulk of the mg8et9s fwd is providd by the adults, they occziondiy eat 
carrion, and rarely kill their own food. The young "food-beg" thrsughoant the day, and vocdke 
extensively when sua adult r e m m  with prey. 

C5.2.1 Observations in 198hat Brme, Fort M a w e l l ,  and East Verde Territories 
In 1987 we radio-tagged two nestlings at O m e  (JZOI and 3202), one at Fort McDowell (JMO3), and one 
at East Verde. The Fort McDowell nestling (male) fledged on 1 May 1987, the Orrne siblings on 3 and 
5 May, md &e East Verde nestling fernde on 30 May, a91 at 13 weeks of age. 
At first, the birds perch4 n m  the nest, but after a few days becme incrwingly advenmresome. 
During the initid two weeks after flediging, tfme young agles remained within about 1.5 h of the nest 
site, perching on rocky hill tops (Ome) near the nest md flying singly or together in the vicinity. The 
adults brought food to the nest artxi during this time. It was not until the third week after fledging, wben 
the young began perching occasiondly dong the Salt River, &at either of them was obsewed zway from 
the nest area. They did not appeak to follow the adul& out of t%e territories. 

About three wwh after fledging at M e  md FOE McDoweII, we chmgd  our obsemation location to 
a hill approximately 5 mi from tihe O m e  tenitoq a d  3 mi from Fort McDoweBi. From the hill, it wa 
appxent, baed on the directions of telemetq signds, that the juvenils did not stray more than about 
3 h from their nests until hey  depm& 0% migration. The frquency md duration of flightisoaing 
sigrids incraeof as time went on md continuous flight signds ofen e x c e d d  one hour during the two 
weeks prior to d e p m r e .  Other than that tendency, however, none of the rdio-taggd juvenile bald 
eagles from my of the three territories gave obvious forewuaing of their d e p m r e .  

C5.2,2 Observations of two 1989 Bartlett Juveaile 
In 1989, we o b s e n d  two radio-hgg& juveniles @C50 and JC51) rit aiie Bxt'iett territory from the time 
the eaglets left the nest (10 md 11 May) until they d e p a &  the territory in mid-July. At first we 
obsemd the birds visudly and on foot &roughout the day, but once they began ssoxing, the use of a 
vehicle b w m e  n e c s s q  to track their flight. The radio of the juvenile JC5 1 stopped knctioning on 28 



June md the bird was I a t  awn sozing in the arm on 4 July 1989. Its sibling JC50 remained in the 
territory u ~ t i %  14 July, after which Hunt sacked its migration to Monma. 

After Bdging, the juvenila remained perched on a cluster of boulders below the nest, occaiondly 
flapping their wings and hopping short d i smca .  During the first days, the eaglets dependd entirely on 
food brought in by the adulb (up to four ddiveris per day). Of the obsemd del iver i~,  44 percent were 
made by the adult femde md 56 percent by the adult mde. Most of $he deliver& prey was caught in 
the r i m e  dowm& of the nest, but b e  male occaiondly forzgd in the reservoir; 87 percmt of the 
obsemd prey a p p w d  to be suckers 20-30 cm in len@. 

By 27 May, %.be young agles would vocalize while flykg seaight at one of the perch4 parents, who 
would evenmdly forage. As soon as the adult was mting its prey, the juvenile would join it at the 
fQqing site, and $he adult would imediatdy fly away, glowing the juven2e to eat the prey, Not until 
b~ chicks had finishd etlng, would the adulB aEempt to f e d  on the remaining prey. ni is  pa8em was 
repat& sever& times a day throughout the post-fldghg period a d  represent& the p r i m q  mode of 
f d  ddiveq for the Bdglings. 

We dso obsewed the young finding and eating cmion. Lage  numbers of dead suckers were avaiilaible, 
especidly during days when the d m  was ciosed md the river ceased Bowing. Carrion was also left by 
frshemen in the area. We dso saw the Brutlett juvenilm pickng up sticks md soda-pop c m  and 
flapping their wings in eEom to fly aiway with their "prey." 

The juvePLiles attempt4 to forage several times In shallow rifles by hopping about in the water, 
presumably w i n g  to catch live fish. On 8 June when the d m  was closed, the juvenile JC51 perch& on 
a small boulder in a w m ,  shallow pool and suddedy hopp4 into the water. Flapping its wings 
vigorously, %he eaglet hemmed to the bop of $he bulder dragging a pink-color& fish in its dam. 

Ola 8 June, JC50 soared for the first time; it was daft for 8 minuta to the east of the nest. The eaglets" 
longest soarhg period was 27 June when it remain4 a i tbme  for 164- minutes in the area n o ~ w e s t  of 
the reservoir with a strong wind from the south. About bdf the time the siblings soared, they did so 
together and were occasionally obsem& locking d o n s  h the air. Their favorite sozing %pa $ern& 
to be the noPthem part of the tenitoq where bey spent a of 330 minutes soarhg. They a c a p d  
from ameking ravem and r d - ~ i l 4  hawk; great blue herom flew away when the agles approached. 

Die! aaivitia were as foIlows: the j u v e ~ % a  usudly spent the early morning in the viciniQ of the nest 
or just dowme- 34.0-34.5) md s o a d  mostly bewwn W30 md 12W hr. They generdly spent 
the a&emmn in the shade of &e nest cliff area, md sem& to be more i a t e r e td  i~ food during the late 
evenhg. Their f i o r i t e  roosting place was on the cliff face at h 34.8 (see Swtion B4.1). 

The mg1ets9 respome $0 public users viwied from watching to flushing at the sound of shwting. Despite 
tibe nest closure before 30 June, the nest cliff xea remaind a popular 6shLqg site. Al&ough %he 
eagle did not flush k the presence of fishemen, they did ~ o t  agempt ta forage while my public-users 
were prmeat, 

C5.2,3 a p r t u r e  
BioSystem monitor& the m-sigratoq d e p m r a  of I l juveniles during 1987-1989, which departed on 
migraition from 9 June (J202, h e  1987) to 30 July (i"31, "76" 1988). We were able to follow the 



migratiom of dl but one of these birds, the Horsehoe mg1et (3035), which d e p m d  its natal area in a 
nodwster ly  direction on 29 July. Ages of the a g l a  upon d e p m r e  r m g d  from 16 to 21.5 weeh, 
vaying from 18 days (JL20, East Verde 1987) to 65 days OC50, Bmletx 1989) zftcr fledging. 

Tpicdly,  the juveniles begm soging a few weeh after fldging, o f  en for long periods in mid-day. We 
r ~ o r d d  a 1989 B&leE juvenile QC50) soaring for 164 minut& (2 hours, 4.4 minutes) on one mid4ay 
flight prior to migration, The latter, which c m o t  be mticipatd by obsewers, follows a typical soaring 
Bight. For exmple, JL20, a juvenile from the E a t  Verde nest in 1987 d e p m d  at 16 weeh of age on 
1"$une, 18 days after leaving the nest. 'That morning fiom 0715 tc 0755 hr, it perch& on a small cliff 
3W m dowmiver from the nest. At 0743 hr, the adult femde flew upriver md perch& on a smdl cliff 
1@3 m dowmiver from the nest. The j u v e ~ l e  then flew to a perch 5 m below the adult femde md 
vocalkd eveq 3 to 4 minutes. Tke adult mde w a  approximately 1.4 mi dowmiver from the nest until 
about mM hr, at which time it flew upriver to another favorite hunting area near the mouth of Fossil 
Creek. The juve~lle flew upriver towahds the mde at W13 hr. The young eagle soared with the male 
up to severd thousmd feet above the river for 10 minuts. The male then descend4 md perch& 
approximatejy 1.4 mi dowmiver of the ~ e s t .  The juvenile continu& to glide out of sight up the Verde 
River. From r d i o  signds, the juvenile a p p a d  to fly nos of Ike9s Backbone, glide down Fossil 
Creek, awd wntinue west over Imd. It was l~ast seen at W54 hr, 4 mi west of the nest soaring at about 
3830 ft over Long Mesa. Ten minut= Hater the radio signd was no longer audible. At 1015 hr, the adult 
female and mde perch4 5 m apart on a small cliff 100 m dowmiver from the nest; they remain& ahere 
for 45 milrut&. The time of 9L20's d e p m r e  (ca. 1W hr) w a  an hour our so earlier than was t p i c d .  

Bdd eagles h most of the Carmadim provinces migrate to more southern latibdes in the winter, when 
idand waters freeze, watedowl migrate south, a d  food becomes scarce. Bald eagles b a d &  as n d i n g s  
at Banard Lake, Saskatchewan, C m d a ,  have been recovered, sighted, or radio-tracked throughout the 
plains and western states of the U.S, including one which wintered in A r h n a  (Snow 1973, S ta lm~ter  
1983). Similarly, eaglets b m d d  in the Great Lakes Region nnigratd south into the midwest a d  southern 
Mississippi Vdley states, and dso  into Texas. Eagles isom the Chilkar River, Alaska, mostly remain4 
in Southeast Alaska, dahough some movd south dong the coast of British Columbia and Washingon 
(Sea%mster 1887). 

Chx6t.l~ Broley, who wzs first to study bald eagle migratiom, b m d 4  over 1,W nestlings in Florida 
during the 1930s md 1943s (Spmnt 1955). Bmd recoveria show& that these juveniles migratd north 
aroughout the states east of the Mississippi River, but most moved up the e a t  coat ,  some dl the way 
to Cmada. Florida's adult mgles, however, remain& at or near their breding areas y e a  round 
(St Jmaster 1987). 

BioSystem (1985), smdyiaag nesting bald eagles on the Pit River in no f i em Cdifomia, radio-track& 
five post-fldging juveniles nofiwzd in s u m e r ;  some and probably $1 went into Cmada md. may have 
reached costal Alaska, where sdmon carrion would have been abundmt (Hunt et a!. 1992b). The 
juvenile eagles we s&di& in Arizona dso made nofierly migratiom, a beh8vior which is imtinctive md 
probably adapt4 to the distribution of food in pristine times. We can ody  p c s s  about the zbundmt food 
sourca which likely @id& md infiuencd the encoding sf eagle migratoq adaptation &rough the 



cenQria. T%e spawning mns of sdmon md trout md the cdving of herds of buffdo md elk wo doubt 
play& a p a 2  as bdd eagle food sources, as did %he thawing of winter-kill& unplates (see Section 144). 

about the migratiom, we tracked the daily soaring behavior of radio-taggd juveniles from high, 
centrdly located mounain p& w u m b l d t  MounQin, Mount &d, Pine MounQin), so several breeding 
arcas could be monitor& from one point. m e n  a bird soared out of telemetry rmge, the tracker radioed 
the pilots to inform &em that the eaglet had departed. 

The young eagles, migrating north from their natal a r m ,  roosted on Erst nights, for example, in the 
vicinitia of &Imp Verde, FlagsgahE, Wimlow, md the Little Colorado River. In succeeding days, they 
continu& to migrate, covering up to 418 mi in a day 0126, 5 July 19881, at still-air ground speeds of 
20-25 mph, inc rm& sometima gratly by Digwinds. Al&kaough di%l 10 juveniles headed in a n o ~ e r l y  
direction, they fm& out nortfieat md noAwest to span an area eastwad to Swan Lake, Mmitoba, 
Cmada, and westwxd to coastd British Columbia, Cmada, before reaching their destinations (Figure 
A4.1-I-). In d l ,  four went nofiwestward, four no*wxhPd, a d  two n o A w t w a d .  We tracked some 
of these migrating eagles to their appaent datinations, dthough others were still emopate when storms 
or visibility problems prevent4 airplawe tracking (see Section A4 a'sr discussion). Below u e  nxra t iva  
of the movements of each of the 1 O birds. 

C5.3.1 Osrne 1987 Juvenile FernaleJm2 
On 9 June 1987, the day of its d e p m r e ,  JZ02 traveled about 74 mi nodward  to a cottonwood grove 
(or nearby cliff) near G m p  Verde, Arizona, stopping before 1550 hr. The next day it t ravel4 nearly 
300 mi to Sevier Lake in southern Utah and by the next evening had reached the Ruby Mountains in 
Nevda.  The following day, 12 June, it flew nortfiwestward to roost near the &tee-state intersection of 
Nevada, Oregon, and Idaho. It roosted the next evening just south of La Grande, Oregon. Heavy 
thunderstom with rain persisted in the region over the next 48 hours and prevented airplane tracking. 
The eagle apparently remain4 in the Blue Mountains of nortfiem Oregon during this period. On 16 
June, the bird travel& over the whatlands of eastern Washington to roost north of Moses Lake. By 18 
June, it had gone northwesward across the Cascade Mountains to the lowlands near Mt. Vernon, 
Washington, north of Seattle. The next day, &e eagle passed over the city of Vancouver, British 
Columbia and traveled up the eastem shore of the Strait of Georgia. Deteriorating weather conditiom 
prevented us from tracking the bird hLaheRer. If it continu& migrzting in she same direction, it would have 
arrived in southeast Alaska in three or four days. 

C5,3.2 Fort McDawell Juvenile Mz1em03  
JM03 also t ravel4  to the C m p  Verde uea ow 12 June 1987, %he first day of its migration. The 
following evening it roosted on the Kaibab Plateau, in a c la i ing dong a creek. It moved the next day 
to the Wasateh MounQins overlooking Provo, Utah. Despite &understorm a d  heavy winds, it traveled 
into Idaho the following day md roosted dong the Snake River north of Idaho Fdls. The next morning, 
16 June, it moved n o ~ w a r d  for a relatively short "sstmce md stopped at mmid4ay 8t Lima Reservoir ia 
sou%hern Montma. I% remain& there for the next seven days, at first frequenting an extensive sea of 
oxbows at she inflow of she reservoir where water had been isolated as a result of recent reservoir 
drawdown. A ground check showed that fish were strmded in the oxbows. Some of &ern had dried up, 
exposing numerous c x c a s e ;  those exmined a p p e a d  to be whitefish. We saw the young eagle osn a 
number of occasions, usually sitting on the smdy shore of the reservoir or perched on a small cut-bmk. 
On one occaion we watch& him chs ing  watedowl. We twice observd him in the compmy of a pale 
subadult bdd eagle. On 20 June, JM03 moved to the d o w m t r m  end of the I&e where it remained %anti% 



23 June. During the entire week the bird spent at Lima Resewoir, we ody found it soaing once, despite 
what often s e m d  to us to be favorable conditiom* On 25 June, we received a soaring signal indicating 
that the bird had moved to the arm of H e w ' s  Lake, Monma, a t  of its former position, travelinag up 
the Red Rock River valley during conditiom of low clouds md rain. The bird %eft this area by %he 
morning of 27 June, md relocatd a b u t  55 mi to the s o u b w t  on the southmt m of Yellowstone Lake 
in Yellowstone National Park, Wyoming. Ground md aerial ~acking  on 28 md 29 June c o n f i m d  that 
the bird stayed in $he s o u b a t  rn a m .  

On 30 June? we met with p a k  biologist T. McEnmey md traversd Yellowstone Lake by boat to where 
telemetq s iea ls  indicatd &at the bird was locat&. FlighB on 1 2 July dso  conf imd  that the bird 
remain& h the s su&mt  ma On 2 July, we aemmpani& oae of Al H r n a ~ ~ s  (Greater Yellowstone 
Emsystem Bdd Eagle Rmmch Group) fidd a s i smts  md &&emin& that two of their rdio-mask4 
bdd a g l m  were dso  in the southmt a m  of Yellowstowe Lake. This a m  of the lake is about 11 h 
long and 2-3 kna wide. The Yellowstone River Blows through a vdBey 3 km wide md enters the lake 
at the south end of the southme m. The valley extends 16 h upriver to m area b o w n  as osTbe 
noroughfase" and on to the headwaters in the Abszoka MounQim. The l&ahore on both sides of the 
river m u &  conQins sand md paveH beaches, m alluvid d d b ,  shallow backwaters, md mash dominatd 
by marsh grasses arrd willow with sccaional dead snags. About one-hdf mile from the mouth, the river 
is b r d e r d  by coniferous trees that extend u p s t r m  about 3 h. 

W e n  we mived at the end sf the lake, we climbed a hill sad the ~lortta side a d  pick& up telemew 
sig~lds from the Fort McDowell eagle a well as one of Dr. H m a t a 9 s  eagles; both signds c m e  from 
an area upstrearn from the river mou&. While monitoring a flight signal we saw a dark-cotored bald 
eagle flying over the river about one mile away. Its movements were consistent with the telemetry signal 
indicated of JM03. Because of a Park motor rmtriction we were unable to travel to the river and get a 
closer look at the habitat. During our Bights, however, we muld see that the river was slow-moving with 
numerous bends and oxbows. 

During mnversatiom with T. McEnmey and two biologists researching grizzly bear/fish biology, we 
ed that the tributaries of Yellowstone Lake are spawning a r m  for cuaroat  trout during May md 

June. The Ydlowstone River is the largest of these and it repofidly hosts m nmbundmt mn of trout. Tbe 
Yellowstone Lake fisheries are manag& both for ~ p o ~ s h i n g  mind to provide food far g r k l y  b a s ,  
ospreys, and bald eagles. There is a creel limit of two fish per day with a mzimum s h e  of 13 inches. 
This size limit was irnposd in m effort to maimke the number of lager, byeding age fish which x e  
prey for several wildlife species in the park comuniq .  The Ydlowsmne River valley dso  contaim 
extemive mash habitat which is u s d  by molting watedowl at this time of y w .  During our visit we 
obsewd hundrds of birds, mostly scaup (Ayfhya sp.) murd Cmada geese dong the Iakmhore. 

The a m  upriver from the mouth (where we saw JM03) appw& to offer the best foraging habitzit 
because the trees md snags donng the river providd high perch= wi&in view of the river course. 
Al&ough we were unable to travel the river md obtain Erst-hmd obsematiom, we did come away with 
tbe imprmsion that 3M03 had selected one of the best foraging am in the grater Yellowstone region. 

Al H m a Q  md Allen Bath repo&& &at on 10 July the Fort McDowell juvenile was approximately 3 
km southwat of Bridger Lake in the Bridgermeton Nationd Forest n m  the s o u b w t  comer of 
Yellowstone Nation& Park. On 23 July at 12W hr, Bath saw the eagle on a smd bar at the mouth of h e  



Yellowstone River on the s o u ~ e a t  arm of Yellowstone Lake. Bath remaked that " . . . the bird appeared 
to be in excellent physical shape." 

JM83 had reamed to Arkona by 20 October and we tracked it periodicdaily there until May 

R%ile foilowing mother telemetered juvenile on 21 June 1988, we found JM03 back at Yellowstone 
Lake, Wyoming where it had traveled the previous s u m e r .  JM03 wa the o d y  Arizona juvenile that 
we found away from Arizona in i s  second s u m e r .  We never again detected its radio t r m s m i ~ e r .  

C5.3,3 Osme 1987 Juvenile M a l e J m 1  
The second juvenile to migrate iffom &e O m e  nest, JZO1, @aye]& to the Sm Frmcisco peaks, 10 mi 
n o d  of FlagsaE on the first day, 12 June 1987. It arrived by 1500 hr md moved about locally for h e  
next three hours before roosting on the a t  slope. The Sm F~rmcisco p e a k  are wooded nexly to &eir 
s u m i s ;  to the north the terrain slopes down into desert leading to the Grmd Canyon. The marked 
changes in topography and vegetation north of these pe* appeaf-ed to have present& a physiographic 
bxrier agaiazst n o ~ w z d  coatinuation at that time of day. The Sm Frmcisco peaks are prominent on 
the horizon from as fag as 50 mi to the south md &ey may have provided a reference for visual 
orientation. Total movement during this first day was 125 miles. The weather was clear with light winds 
from the sou&wst and light convective mrbulence. 

On the second day, 13 June, JZ01 migrated north across the Grand Cmyon to the e a t  side of the Kaibab 
Plateau then mmed northeast and roosted on the southwest side of 11,522 foot Mt. Ellen, 25 mi sou& 
of Hanksville, Utafa. The bird made a marked course chmge about mid-day md held that course to Mt. 
Ellen. This muntain  is wooded and surrounded by lower, rolling and level terrain; like the Sm 
Francisco peaks it dominates the horizon and may have provided a visual cue for course guidmce. 
During a 76-mi s e p e n t  of its course, the bird had a groundspeed of 30.4 mph. Total distance traveled 
was approximatefy 207 mi with a net movement &om rosst to roost of 168 mi on an average course of 
013 degrees from tme n o d .  The weather was clear with scatter4 clouds and cdm winds. 

During the morning of 14 June, JZ81 traveled north up fhe valley Beading towards Price, Utah* At 1240 
hr, we saw the bird from the ground from the Huntington, Gtak airport. It was soaring and moving north 
at approximately 88Ce fa above ground Hevel (AGL). Then the bird proceed& no& md upon reaching 
the mountains n o f i  of Brice, it roosted two and a half hours lzter some 20 mi away on the east side of 
&e mountaim east of Provo. Information on J%O19s movemens on 15 dune is incomplete because strong 
winds, raimhowers and &understorms prevent& our flying in the a8ernoon. Two late morning radings 
indicated that the bird m o v d  from its roost location in fhe Provo mountaim, north dong the mountains 
on the east side of the Salt Lake Vdley for an uudetermind ddistmce. 

On 16 June, JZOl traveled noah from the mountaim e a t  of Brighm City, Utah to a mountainous area 
30 mi sou&wet of Bozemm, Montma. During &e find readings at 1940 hr, the bird was still flying 
over the 10,W-foot mountains of the Lee Metcdf Wildernas Area. To the north of this area, h e  
terrain slopes down into the Madison md Missouri River valleys leading nor&. We suspect that the bird 
roosted in this area because it is topographicdly similar to previous roost sites on &e wooded slopes of 
tidl mounQins. On 17 June, JZ0l continued north to the moun&im 20 mi north of Helena, Montma; 
there it turn& nofiwest  on a course that kept it over mountainous terrain. N o d  of Helena, the relief 
changes to lower rolling foothills and prairies towxds the nor& and east with '&e high mountaiws 
continuing 150 mi n o f i w s t  'to the Gmadim border. It was obvious that h e  terrain directly influencd 



the bird9s flight path at this p in t ,  as it itclmly d e p m d  from h e  noderly route &at would have 14 it 
out over the prairies. 

During mid-morning the next &ree days, 48-20 June, JZOl remain4 in a t r i m e l %  area roughly 4-0 mi 
on a side centered aound the Scapegoat W i l d e m ~ s  Area 60 mi west of Great Falls, Montma. At &is 
point the bird had ceased its mmigratsq movement a d  w a  moving aound Iocdly in this region of high 
mounQim. ABemoon cloud build-ups followd by raimhowers a d  &understoms over ?re mountaim 
prevent& trackirng during the a8emoom. After rgeiving a telemetq signal from m area about 5 mi 
south of the Benchmxk airport on the morning of 20 June, we aEemptd umuccasblly to locate the bird 
using a ground vehicle. Except for Gibson Rmewoir, there were no large bodies of water or river 
system wuld provide aquatic foraging habiat for a bald agle .  

We were unable to locate JZOl during a flight over &is area on 21 June or during a lW-mi search 
n o ~ w e t  dong the mounQins to the Cmadim border on 222 June. The bird may have resumed its 
migration &rough the mountaims or it could hwe c o ~ t i n u d  to move xound locdly where telemetq rmge 
was limit&. We stoppa eacking JZO% after 22 June. 

C9.3.8 && Verde 1987 Juvelifile Femal+$LLeO 
B ~ a u s e  d% four radio-taggd juveniles migratd wwi&in eight days of one mother, a41 &ree aerial tracking 
crews were in the northern states when JL20 depart4 on 17 June 1987. However, in the afeemoon of 
25 Jlme, while remming &om British Columbia, we intercept& JE20 33 mi nortRwest of Weiser, Id&o. 
Later that afternmn, 152"3r, it had movd 22 mi to the nohwest to a location 14 mi south of Baker, 
Oregon. At 1542 hr, we located the bird visudly. The last signal of the day at 1650 hr indicated h a t  
it was on the eastern slope of the Elborn Mountains west of Baker, but low clouds prevented 
detemination of an exact location. The next morning at 0834 hr, the eagle was located, new the site 
where it was estirnatd to have l a n d 4  the previous evening. It appear& to be perched in steep, rocky 
cliffs in the northern recess of an mphitRater. We &en land& in Bker .  We return& to the location 
at 1121 hr but rwceived no signd, &en landed in LaGrmde to wait for weather to clear. At 1438 hr, we 
detected a signal in the Blue Mounbim, which may or may not have been SL20. Subsequent detections 
of the Emsmnitter in this location over the next several days and conversations with locA game bblogiss 
r e v d d  that an eelkin the area cmied a transmitter with an identicd frequency md pulse rate. JE20 had 
probably wntinued its nodwesward migration undetectd during this period. 

Orme 1988 Juvenile +Male (Jn4). We a g g d  JZ24, 8.5-week-old, o~n 21 April 1988. On 12 June, 
the day of its d e p m r e ,  JZ24 Wavefed 2% mi in a %dm dir-ion, pasing to the west of Prmco# and 
crossing the wetem part of the Grmd Cayon to roost 26 mi sou& of the Ut& border at 18M hr. The 
rmsting site was in hilly, xiid Imd near a dry t r i b u w  of Clayhole W a h ,  87 mi SE of St. George, Utah. 

On the following day by 1355, JZ24 travel& 149 mi from its roosting site md passed 5 mi a t  of the 
Foaification Rmge, 55 mi SE of Ely, Nevada. By 2730 it covered mother 80 mi md crossed the SchelH 
Creek R a g e  n o a h a t  of Ely 3t m altitude above 1 0 , W  ft On this leg it mainhind a ground speed 
of 18 mph. By 1830 it had rmsted in a grasy, tree-lind meadow 2t approximately 8 , W  ft elevation, 
35 mi NE of El y . 

On 14 June, the eagle d e p m d  its roosting site before W30 hr md by 10-42 it had flown a dismce of 
65 mi. It crossed the Ruby Mounain R a g e  SE of Elko at an dt iade  above 9,m fk, md at 11242 was 
flying 34 mi W of Elko. On tihis leg it mainaind a ground s p e d  of 33 mph. It continud on its 



KhW course, passing just a t  of the 10,437-fi p& of b e  Independence Mountaim and then flew into 
sou&watem Idaho. It roosted at 1859 hr just across &e Oregon border md h i  east of 0wyhee 
Reservoir. The roasting site was on a rocky hill overlooking a small river that p a s &  through cultivated 
f m a n d .  The eagle had flown a totd distmce of 280 mi that day. 

The next morning, 15 June, the eagle d e p m d  before W23 hr, but at 0950 it had moved only 6 mi from 
the roosting site. Hit a p p e z d  to be circling r m d o d y  wi&out migratory intentions. JZ24 resumed its 
NViV route and at I345 hr it p a s 4  4 mi n o ~ e a s t  of Brogm, Oregon. Because nearly four hours had 
e%aps& dduring the 61-mi flight it would appear that the eagle flew in the vicinity of its roosting site for 
some time before wntntinuing its migration. On the other hmd, it may have intermptd its flight to feed 
or bathe. On the final leg of h e  day, it flew to the a t  of Baker md, at 1652 hr, roosted in the Wdlowa 
Mountaim on the west side of the M i n m  River Vdley 7 mi south of the city of M i n m ,  Oregon. It 
roosted in or near the trees sunounding a smdl c lming at m elevation of about 5,5W feet. That day 
it covered a distance of 147 mi, a wmasiderably shorter dismee than during the previous three days. 

The next day, 16 June, the trackers flew over the eagle, still perch& at 0940 hr. Ten minates later it 
took flight md was i m d i a t e l y  seen as .it circled the cleaing at low dtimde. At 1235 hr, it was flying 
over the Blue Mountaim and 2pproachd the Columbia Basin 15 mi SE of Wdla  Wdla, Washinson. 
Again its ground speed was low, o d y  13 mph in light and vaiabsble winds. At &is point it made m 
8bmpt d e p m r e  from the N W  course it had mainbind since leaving Arizona, and flew dong the 
foothiljs in a northeasterly dirmtion paralleling the Colulnbia Basin lowlands. At 1520 "w, it w a  4-40 mi 
ENE of WdIa Wdla, again moving at a relatively slow ground s p e d  of 10 mph. At 1730 hr, the eagle 
crossed the Snake River 22 mi west of Pullman. Sometime prior to 11830, it roosted on a cliff 
overlooking the Palouse River 7 mi W of Colfax, WashinDon. That day, JZ24 travel4 a distance of 
114 mi with an average ground speed of approximately 83 mpk. 

By 0930 hr on 1% June, the eagle had d e p a e d  md at 0951 was in flight 27 mi east of its roosting site 
and 11 mi north of Potlatch, Idaho. From this area it veered southeast md, at 1225 hr, flew over 
Dworsch* Resegvoir 8 mi north of Orofino, still traveling at a relatively slow ground s p e d  of 16 nph  
despite westerly winds of about 15 mph. At 1345 hr, after depming from Orofino, a good signd was 
h m d  from the southeast in the direction of the Bitterroot Mountains. Intermitaent signals were heard in 
m area 50 mi east of Orofino, and then no signals were head during the next two hours. Towering 
clnnlrIus clouds had developd over the mountains md it is possible &at the eagle was on the ground in 
one of the m a y  deep vanlleys on the west side of the BiEerroot Mountaim, The roosting site of JZ24 was 
not d e t e m i n d  on the night of 17 June. 

On 18 June, from 1 2 , m  fi a t  of Orofino in over 95 percent cloudcover, we heard JZ24's signal towwd 
the e a t .  At 1630 hr, the eagle had rached the Gallatin MounQim soa8hwest of Bozernm, Montana, m-nd 
at 118 f 3 hr it roosted in rocky, s p a s e l y - f o r ~ t d  terrain 1 1 mi south of Gdlatiw Peak. 

On what w~ to be the f ind day of JZ24's migration, 19 June, 2t 1005 hr it flew s o u b e ~ t w z d  18 mi 
from &e previous night's roost. At 1218 hr, it perched jusr within the n o ~ w s t  boundzy of 
Yellowstone Nationd P a k  beside a stream flowing &rough a grassy meadow. At 15W it flew just north 
of Yellowstone Lake, md at 11510 it I m d d  near low e d e ~  cliffs on the north side of Pelican Creek 
&out 2 mi from the north shore of Yellowstone Lake. By 1740 hr, the eagle had moved about 0.5 mi 
north of ~e previous perched site. 



From 19 June-30 June (12 days), JZ24 remain& witbin a 3-mi radius of its initial Imding site. m e  
majority of time it w~ perchd, bu"sccaiondly it flew locally for s h o ~  periods. Visual obsemations 
were not pssible because of the 2 , W - &  minimum dtimde resiction over the nationd park, md no 
ground obsewatiom were possible b ~ a u s e  h e  eagle wa within a g r k l y  b w  closure. Ow the find over- 
flight on the morning of 30 June, a large grizzly bear was seen wdking toward Pelicm Creek within 1 
mi of JZ24's perch. 

JZ24 r emmd to Arkona by 16 November. On that day, it w a  found perched at a wooded lake just east 
of M c K q .  As &is was the first time we visited the am in fall 1988, the bird could have. reached the 
sea mlier.  

C5-3.5 CliE 1988 Juvemile Female 
Udike the other telemeter4 juvenilm which were &gg& prior to fldging, we capmrd the Cliff juvenile 
female 0126) on 15 June 1988 after it had been flying for over two weekcs. $126 h d  an eye infection 
@robably avim pox) when capah&, dhough it had not shown signs of this ailment during bmding when 
we noted &e infection on her sibling. We &so removd a fishing hook from h e  middle toe on the left 
foot. The hmk had worked its way completely inside the toe, with only a smoohBy-ground end exposed. 

On the day of its departure, 3 July, J126 travel& 80 mi wofieatwmd md, at 1745 hr, it roosted in 
rolling, wooded tesain 28 mi SE of Flagstaff? Arkona. At 1222 hr on 4 July, the eagle was perch& 
in a waterless canyon 31 mi SE of Grmd @myon Alvofi, 58 mi from the previous night's roosting site. 
At I503 the eagle had flown to 9 mi east of Page, Arizona as it approachd Powell Reservoir. It 
continued its norftrward flight across Powell Reservoir and a short time later crossed the rugged, desolate 
Kaiparowits PIateau (elevation 7,461 ft); it finally roosted for the night at 1745 hr on the north face of 
Mt. Hillers at approximately 9,000 feet. Mt. Hillers, 35 mi south of Nanksville, Utah, is forest4 at 
higher elevations with some g ra s  cultivation along its lower LlanPrs md with numerous rocky outcrops. 
The eagle select& a roost on one of the rock Bdges amid forested tearain, On the final leg of this day, 
JI26 had flown 75 mi in 2.75 hr for a ground speed of 27 mph in light southerly winds. Because it 
appeared to be circling locally for approximately 0.5 hr before selecting its roosting site, it Is probable 
that the point-to-point ground speed was faster than 30 mph. The total distance flown by 9126 that day 
awa 283 mi. 

On 5 BuHy, the eagle d e p m d  its roosting site on Mt. Hillers at W10 hr, md passed just to the west of 
the H a v i B l e  airport. At 1138 hr, it passed 7 mi east of Price. By this time it had flown 117 mi in 
2.47 hr a d ,  aid& by a 15-mph Bilwind, had mainbind a ground speed of 48 mph. It crossed the 
9,3W-ft Patmos Mountaim n o d  of Price a d  soon a&emmd crossed the Uinta Rmge at m dtimde 
above 1 2 , W  feet. At 144-0 hr, it flew over the F1ming Gorge Rmewoir 2mmi SW of Rock Springs, 
Wyoming. By this time the souberly wind had i n c r m d  to 20-22 mph and during the 3.0-hr period 
since it h d  passed Price, Utah, it maintain& a ground speed of 3Mmph. The eagle continu4 flying in 
a Nh% dirxtion m&ing excelleat ground sped.  At 1658 hr, it flew 27mmi south of Lmder, Wyoming, 
at a ground speed of 40 mph. It co~atinued flying on its NNE course for mother 86 mi md roosted at 
1845 hr in the badlmds 19 mi e a t  of mermopolis, Wyoming. This was the longest daily distmce 
covered during its migration. 

The following day, 6 July, the eagle d e p m d  i& roosting site 8t 0858 hr, md within 2 hr had crossed 
the Bighorn Mounbins at m dtimde above 1 2 , W  feet, At 13W hr, it passed 3 mi a t  of Sheridm- 
Imtead of following the Bighorn, JI26 continued its flight in the same nodea ter ly  direction as terrain 



stmdily droppd and flagend as it approach4 the Yellowstone River Valley. At 1418 hr;, it flew 46 mi 
south of Fops*, Monma; by &is time it had flown 62 mi since leaving Sheridm, a ground speed of 
23 mph. In &he late afternoon a Iage &understom develop& in &e vicinity of Mi%@ City, directly in 
froat of the eagle, a d  it made the first major deviation from the NNE murse it had kept to since 
depMing A r h n a .  It &m& to m EESE direction md flew about 45 mi, rmsting in a clearing in rolling, 
f o r ~ t d  tenain 17 mi west of Broadus, Monma. There was a wmpicuous rocky outcrop n w  the center 
of the  clwing u p n  which the eagle appm& to roost, The toid dismce flown by JI26 &at day was 
1% miles* 

The following morning, JE6 r a u m d  its NNE course md was located visudly at 1CHX hr 1 mi west of 
Powdem2le on the Powder River. The eagle was flykg at m dtimde of approximatdy 4,8W 6 MSL 
md about 1,8W ft above ground lev&. The eagle a p p a 4  to be flying e E o ~ l s s l y ,  wings oustrdchd 
without qpihhet movement as it soap& dong in a light, southerly bilwind. At 1240 hr3 it flew over 
Fdlon Creek, a E i b u w  of the Yellowstone River 26 mi w a t  of Baker, Mowma. OR this leg it flew 
53 mi in 2.57 hr for a ground speed of 21 mph. 

At 1560 h, the eagle crossed into the western North D&oQ badlmds, and at 1550 it I m d d  on the n o d  
side of the Little Missouri River 24 mi SW of Wagord City, N o d  D&ota. Here the river, c 
good volume of wrtter, runs through a 2-mi-wide vegetapd floodplain with tree grad. m e  eagle 
appeared to be perchd very close to the water. The variable pulse rate suggest4 &at the eagle w a  
either feeding or bathing. On this leg, it flew 96 mi in 3.16 hr for a ground speed of 38 mph. The eagle 
resumed flight at 11600 hr and proceeded dong the course of the Little Missouri River for 34 mi to a point 
1 mi west of its confluence with the SW m of the 120-mi-long Lake Sakakawm. It roosted for the 
night at 1814 hr very near the river in deaase tree grad. On this leg its ground speed was o d y  15 mph 
in light and variable winds. On 7 July the eagle flew a total distarnce of 218 mi. 

Ch 8 July, JI26 deparled its rmsting site bemeen 8900-1008 hr; it flew northeast across Lake Sakdkawm 
and passed over New Town at 1237 hr. At 1524 h, the eagle flew 6 mi north of Kemore, a distance 
of 55 mi in 2.78 hr for a ground speed of 20 mph. At 1m hr, it roost4 1 mi across the internation& 
bundary in Saskatchewan, 11 mi east of W~tga te .  The roosting site was in a tree-lined meandering 
t r i b u w  of the Souris River which flows &rough agriculbrd land, within 1 mi of f m  buildings. On 
&is find leg on 8 July, it maintained a ground speed of 22 mph over a distance of 106 mi. 

h 9 July, JI26 flew a rdatively she@ distance of 87 mi to the viciniy of Oak Lake, 37 mi SW of 
Brandon, Manitoba. At 1 5 a  hr, it rmsted oon a smdl, rocky hill about 2 mi a t  of the lake. A find 
over-flight was made at 1638 hr and the eagle was s e n  still perch& on the rocky outcrop. 

On the morning of the following day, 10 July, the cloud ceiling h d  lower4 to less thm 5W feet. 3126 
had movd w m m a d  md was onow perch& on the north shore of the l&e 7 mi from the previous night's 
rmsting site. Lzte that a&emmn we monitor4 from the ground md 1 that the eagle flying 
near the lake 37 mi awaye B ~ a u s e  of bad weafier md the late hour, the precise roosting location on the 
night of 10 July was ~ o t  hown .  

At 1224 h, on 11 July, we obsemd the eagle flying 35 mi a t  of K m a c k ,  Mmitoba at m altitude of 
2,7W ft MSL (1,3W ft AGL). The eagle was 128 mi from its roosting site of the night of July 9, and 
undoubtdly had flown a si@ficmt dismce from 0& Lake before roosti~g July 10, From this point 
&e eagle flew across the heavily forested, l&e-s@dd& D~uck MounQim (elevat io~ of 2,390 6 and 



lower). At 1624 hr, it roosted on the west shore of Swim Lake 34 mi NE of Swm River, Manitoba. 
The eagle roosted on the demely-vegebtd idet delta on h e  west side of the lake. 

On 12 md 13 July, J126 remain& on the idet d d b ,  moving less &a 1 mi betieen obsemations. On 
24 July it was still on Swim L&e, but had moved 8 mi to the a t  shore. Radio-telemetq tracking of 
the eagle was terninat& on &is day. 

Swm L&e is a large, shdlow lake 20 mi long and 8 mi wide &at empties into Lake Wimepegosis. 
Cultivatd f d m d  extends &most to the shoreline of the tre-fringed 1&e. The inlet delta on the west 
shore is w w d d ,  swmpy md di%cuult to reach from the ground. Ody one shed-like building, probably 
a fishing c m p ,  was seen in the area. 

In past yews the I&e has providd "excellent" fishing mnditiom (dmcribd by one wildlife spokesmm 
as "incredible"), and Cmadiara natives> by gov ent treaty, x e  pemited to fish comercially using 
gill nets. Fish of comerc id  vvdue are lake trout, pickerel, c q  and white fish. The rough 5sh murbot, 
moria, md suckers) are comidered 'trasha fish; they are routinely discard4 and float ashore, where they 
become available to bdd eagles as cmion. This area and adjoining parts of Mmitoba, including Lake 
Wimepegosis and Cedar Lake, a p p m  to be excellent bald eagle habitat. 

C5-3.6 h d d e n  9988 Juvenile M a l + m 3  
The migration of JP23, the telemeter& juvenile male from Ladders nest, was like that of JZ24 in that 
it shifted unexpectedly. After severd weeks of frequent soaring around the tenitory, it seemed to be 
departing on 3 July 1988, only to be turned back by a wall of thunderstom just north of Camp Verde. 
Finally, on 7 July it left the natal area and soared no& of the Colorado River to roost on the plateau 
nofiwest of Page, Arizona. The next day it trnrned rnorthwmt over the area of Bryce Canyon, Utah, and 
into eastern Nevada where it stopped for the night noPthwest of Sevier Lake. On 9 July it reached ara 
area about 40 mi soutfiwest of McDemit, Oregon, where it roosted on a canyon cliff. The next day it 
contended with estimated 15 rnph direct headwinds, as it had the afternoon before, to pursue a course 
nofivvest to the Silver Lake vvdley in Oregon. It stogpd just before noon as headwinds inereas&= For 
the rest of the day it moved locally %round a drying mxsh and cattle pasture where it may have found 
food. The next morning at 1010 hr, a vaiable tdernetq pulse rate suggested it might be eating on the 
dry bed of Silver Lake. It begm soaring at 1033 hr md slowly movd no*waLTd, md by about 1530 
hr it had pas& to the west of Lake Chinook near Madras, Oregon. It roosted in a steep canyon west 
of Madras on the edge of the steeply rising Cascade Mounaaim. The next morning (14 July), it crossed 
the Cascades just worth of Mt. JeEerson and continud W W ,  findly roosting n e a  the ocean port of 
Tillmook, Oregon. 

Just before noon the next day, J Z 3  s u q r i s d  us by moving sou& along the coast rather than north a 
e x p ~ t d .  It continu4 to foilow the western slopes of the coastal mounQim, usually a few miles idmd, 
until it stoppd to roost at Florence, Oregon by 1848 hr. 73e next day, 16 July, it maia~ataind the same 
paEem of movement and stoppd by 19M to roost at the mou& of the U m a &  River. At this time, 
monitoring of JP23's movemen& was terninat4 when the tracker remrned to Arizona to intercept the 
appzent d e p m r e  of mother telemeter& juvenile. 

C5.3-7 Hammhw 1988 Juvenile M a l e J 0 3 5  
We monitor& the pre-migratory signds of the 1988 Horseshoe juvenile, J035, from the tops of 
Humboldt md Ord mountaim. The bird fledged on 2 June md wa Erst detected sosing on 17 June. 



It often traveled upstream a few kilometers to perch dong the Verde River but rekrned the s m e  day to 
the nest area. On 26 July, it soared woA-nodwest to the area east sf Pine, Arizona, where &ere were 
large &understorms along the Mogollon Rim. By 1515 hr, it had backtracked to perch in the foo&ills 
of the M z a Q d  range notfar downstrem of the mouth of the East Verde River. It was still in this area 
on 2'7 and 28 July (about 17 mi no& of the nest) and on the morning of 29 July, but it returned to the 
nest area later that day. Still later that same day (142'9-1537hr) we detected it soaring from our posittion 
on top of Mt. Ord, but we lost its signal in the direction of the upper end s f  Horseshoe Reservoir. At 
this time, it was really depmiwg on migration, but we believed it had only dropped below Chalk 
Mougltain to perch in the area of the nest, as was typicid* 

We have d d u c d  h a t  the departure angle of J035 lay between 8bout 300-360" Tme KO&. If it had 
gone at $1 e a t w a d ,  for instance 030", we would have picked up its signal as it passed the northem end 
of the M z a a a f s  later in the afternoon. An aerial search of the region the following day w a  
unsuccessful, albough at 1515 hr we may have heard faint pulses from our position 10,500 ft above 
C m p  Verde in &e direction of 315" Tme N o d .  Massive hunderstorms discouraged investigation. 

C5.3.8 ""7% Juvenile (1988) FemnleW30 
The "76" juvenile femaHe (JW30) first depmed the "76" territory to %he n o d e a t  during the afternoon 
of 18 July 1988. TBaunderseorms along its route over the Mogollon Rim prevented tracking, but it was 
found 55 mi NNE (true) the next morning at 0936 hr perched in a canyon on a tributzy of Chevelon 
Fork about 25 mi south of Winslow, Arizona. The bird returned to its natal territory by that afternoon, 
probably assisted by light surface winds from the northwest. 

On 26 July, JW30 departed again to the northeast. We were unable to follow it because of afternoon 
thurrderstorms but located it the next morning soaring west of Show Low. It continued migrating &rough 
the day amid scattered but impressive tBiunderstorms and roosted 18 mi south of Farmingorn, New 
Mexico. The bird9s projected course was leading to the high terrain of the Colorado Rockies, but instead 
it followed the western edge of the mountains where huge thunderstorms still prevented close tracking. 
That night JW30 roosted at Telluride, Colorado in a narrow canyon rimmix! by 13,000-ft peaks. It 
traveled 102 mi that day. 

Shoaly after 1000 hr the next morning (29 July), JW30 emerged from the mountains about 12 mi north 
of Telluride and continued on a course of approximately True North. While waiting at the Montrose, 
Colorado airpofi we sighed JW30 as it crossed over at 1138. It was slowly soaring north at an d t i ade  
of about 500 ft above ground. It had covered approximately 25 mi in 1.5 hr for a ground speed of 
17 mph under calm coaaditions. 

The next location was about 4 mi east of Blake, Colorado aiqorf at 131 8 hr, JW30 moved 20 mi 
nsr&west in 1.6 hr for a ground s p e d  of 12.5 mph. Grmd Mesa, an 1 1,000-fi plateau, was directly 
dong JW309s course. We were unable to reestablish contact w i ~  the bird h a t  day. Convective activity 
prevewtd us from flying over thc mesa so we flew around its west side and landed at Grand Junction. 
Severe thunderstorms developed later in the evening. Winds of 50-60 mph damaged several aircraft at 
the Grand Junction Airport. 

The following morning at 1010 hr, we picked up a flight signal in &e mountains about 50 mi n o f i a t  
of Grand Junction. It appeared &at JW30 travelled about another 60 mi after the last known position 



early the previous afternoon. We suspect it stopped dong the Colorado River valley north of Grmd 
Mesa w h e ~  the &understom develop& in the late a&emoo~. 

We l m d 4  at Mwker, Colorado, airport mafad wait& &out 1.5 hr before proceding north. We could not 
relocate the signd no& of Mwker even &oangb the t e ~ a i n  was more favorable to long rmge reception. 
We Endly r s e i v d  a s i p d  to the no& from a psition about 15 mi noAwest of Craig, Colorado, at 
1601 hr. It was over one hour before we pas& the s i p d  md detemind its position approximately 
25 mi aorth of Rawlim, Wyoming zt I711 hr. We atimate that. we received the signd at a amge of 
80 mi. The average groundsped bemwn the morning md aeernmn Exes (170 mi) was 24 mph, At 
1913 hr &hat evening, we Iocatd JW30 perch& Jong &he N o d  PlaEe River dowmtrem of Alcova 
Rsemoir 25 mi sou&wet of Caper, Wyoming. We were suq r i sd  that m 3 0  flew over Pa&finder md 
AHmva raemoirs just to the south of its roost and imtad  stoppd dong a section of river. Using a 
generd location far the previous night's rmst, we @timat& &at JW30 migratd about 225 mi on 30 July. 

At W08 hr of 3 1 duly, we r ~ e i v d  perch& did variable s i p d s  from a position about 5 mi e a t  of where 
the bird had been the previous evening. We later receivd a aignd from the ground as the bird passed 
by east of the Caper,  Wyoming, ainpoa. We tracked the bird n o d e a t  md establish& its position 25 
mi south of GilIette, Wyoming, at 1305 hr. We were unable to fly again that afternoon due to strong 
thunderstom east of Gilletae. The bird movd about 120 mi that day and roosted at m undetemind 
location northeast of Gilletae. 

'Ke next morning we determind that JW3Q was northeat of Gillette but we were unable to o b ~ i w  a 
precise fix because of lingering stom clouds. At 11 18 hr, we located the bird 20 mi s o u ~ w e s t  of Baker, 
Montana. The last fix for the day was at 1558 hr, 40 mi southwest of Dickinson, No& Dakota. Once 
again, snfternoon and evening thunderstoms prevent4 us from flying md detemining a roost location. 
The bird moved about 178-190 mi on 1 August. 

On the morning of 2 Aupst  we locmtd JW30 about 50 mi south of L e m o n ,  South DAota. The bird 
h d  &m& 90" from its noheasterly course md had movd over 120 mi to the southeast. We were 
unable to get a praise f ix b ~ a u s e  of low clouds a d  drizzle in the dirwtion of the sign&. We s m c h d  
unsuccmshlly for the bird for the next two days both in the a m  where we last had a signal md nortkest 
to Bismarck, No& D&o& in the event ehe bird had r a u m d  its nortkeasterly Reading. The weather to 
the n o f i  w a  cclm, but there was a s ta t ionq front in the arm where we Bat had receivd a signd md 
we were unable to do my effective high dtimde sacking .  If the bird had r ~ u m d  its nofieaterly 
bwing  we should have pick& it up on the flight to Bismack. We suspect &at the bird continu& on 
its sou&mterly course and stoppd in the s d l &  front somewhere in the vicinity of Oahe Rsemoir, 
Soua Dakota. We discontinu& smching for JW30 after 4 Auest .  

C5-3.9 Juvenile (1988) FemaleW3I  
JW30's sister, JW31, dso migratd, but first travel4 sou&mtwsd to the Sdt a m  of Roosevelt 
Rmewoir on 30 July 1988. it soared d l  &at day md the next aound the mos& of Cherry Creek md 
the PinJ t e ~ i t o v ,  roosting on &e night 016 31 July in Ash Creek cmyon not far from &he Salt River. 
The next morning, with a south wind, scattered cumulus clouds, md excellent (for soaing) &ern& 
activity, it traveled nnodwxd to roost between Holbrook md Tuba City. 

The next day (2 Aupst), W31 proceedd to about 26 mi EhEi of Vemd, Utah where it spent the night. 
On 3 August it crossed the Uinta Mounbins md journeyed to roost 24 mi EKE of Kemerer ,  Wyoming. 



From &ere, it travelld no&watwgd to BlacHoot Reewoir in sou&eatem W&o, a-riving on 5 
August. 

The next day, still at Blackfoot Resewoir, we s e z c h d  for JW31 from the ground md sighted it perched 
on the east lake shore n m  moher juvenile bald eagle. JW31 flew south dong the shore approximately 
100 m md lmd& next to a fish c a c a s  laying on a mudflat a b u t  10 m Born the water. The eagle 
displacd &ree brkey w1mra and Wo America crows which had wngregatd around the fish. JW3 1 
stood a b u t  2 m from the fish for 0-25 hr before moving over to a t .  A f  er 0.5 hr, it flew about 50 m 
north dong the shoreline. A few minutm later it flew h ~ e r  north when a p ichp  truck approach&. 
The fish wa a c a p  about 0.6 m long wit% about 33 percent of the flesh comumd. Severd other c q  
c a r c s s s  were s c a ~ e r d  aound at vsious d i s m c a  from the shore but were dehydratd and appeared 
inedible. 

We spoke about BlacHooQ Resewoir with two biologisb from the Hdho Depmment of Fish a d  Game 
md with scverd locd fishemen. C q  are appxently aburadmt in the shdlow north arm of the reservoir 
and are probably \~~~lnerabi$le to eagle predineion during sudace f d i n g  in the morning md evening. 
Blackfoot Resemoir dso  conQins a productive trout Gsheq which aErac@ wmiderable numbers of 
fishermen. There were boats on the resemoir, but not as mmy a on Arkona reservoirs; most of the 
fishemen we saw were fishing from the shore. We believe h e  fishemen discard& the carp carrion oaa 
the shore, rather than the c q  becoming strand& in shdlow water. 

On 7 Aupst,  we conducted a carrion survey along 1 mi of the east shoreline. We counted eight 
dehydrated sucker (&tostom sp.) carcasses rmging in size from 10-14 in. They were lying at various 
distances from the waterline and like the carp, were probably d isczdd  by fishemen. Two days later we 
saw two dead cattle dong another section of shordine. The water level in the reservoir was Iow and 
there were wide mudflats in the nortirern half. It appeared that the lower water level providd shdlow 
water foraging oppsmnit is  for bald eagles. 

N 3 9 .  appea;r& to be resuming its migration when it movd off tPre reewoir to the raoA during the 
afternoon of 7 August. %a enwunterd a rain-shower and stoppd in the hills just beyond the north end 
of the rmervoir. m i l e  smching for it we spotted m adult bald eagle perched on a rock outcrop. JW31 
remain& in the hills for the next 24 hr before gemming to the reemsir. We discontinu& ground 
eacking of JW3 1 after 9 August. 

JW32 had remrned to cewtrd A~rkona by 4 October when we found it soxing in %be vicinity of Sdorne 
Bay. In November md m l y  December, it frequent& the Rdmond and PPind territorim. 

C5,3.10 hrtlett 1989 Juvenile Mal-JCSO 
Two 1989 B m l e t  juvenile UC50 and JC.51) were telemeter&, but JCS19s trmmiaer failed on 5 July. 
JC50 depmed during midday on 14 July md flew no& to witbin one mile of the Ladder's bald eagle 
nest at b 1162 on the Verde River. At &is poiat9 the bird reversed its murse and flew south to roost 
in the viciniq of TLMe Mountain around h 107. 

The next morning at 1100 hr, we found JC50 sozing about 2 mi south of T&le Mounbin, but by mid- 
afternoon it had p a s 4  Sm Frmcisco Peak no& of Flagsaff. It roosted in the cmyon of the Lit%le 
Colordo River about 15 mi from the confluence. At 1220 the nmt day (16 July) JC50 was soaring in 



Gtah 30 mi north of Page, Arkona, md by 1742 it had reached the high mountaim nosh of Price where 
it roosted in conifers md aspens, 2 7 h i  from where it had s t x t e d  &at morning. 

m e  next day at 111 13, we saw the eagle soaing about 500 fi above the ground about 12 mi sou&wst 
of Duchane. At 1223 we found it perch4 dong a river 22 mi north of Duchesne in the vicinity of a 
weir d m .  The bird remain4 dong a 5-mi stretch of this river  rougho out the afternoon foraging but 
moved about 20 mi N W  to the crest of the Kin& Mountaim by 1738 where it roosted above timberline 
over 1 2 , W  ft above sea level. 

The newt morning (18 July), we found JC50 traveling 25 mi south of Fort Bridger, Wyoming and ztt 1346 
we visudfy obsem& the bird 26 mi west of Kemerez, Wyomkg soaing about 1 W - R  above ground 
level, By 1830, it had settled in to roost on a wst-facing slope overlooking a s t r m  about 8 mi 
southwat of Bmcroa? ;Pd&o. The next morning at 1057, we saw it perch& on a boulder in the river 
c h m e l  a few miles upstrem of she roost, probably eating or ba&ing, or both. By 1103 it was soaking 
in the s m e  area, md by 144-5 it was perch& in the t r ee  dong the Sn&e River a few miles upstrem 
of Blacuoot, Idho .  

It remained there for two days, but at midday on 2% July it begm soaring off to the worth mong 
numerous thunderstom. By 1654, the bird had appxently crossed into Montma in the vicinib of 
Monida Pass ( n o d  of Dubois, Idaho), but we were unable to mntinue tracking because of big 
shunderstom . 

The next day at 1248, we found JC50 soaring near the southeast corner of Red Rock Reservoir in 
Montana and the bird was still in the vicinity at 1530. S t o m  prevented hrther airplane tracking that 
day and the next, and a trip to Henry's Lake and the Red Rock Reservoir area by road vehicle on 23 July 
was unsuccessful in relocating the bird. On 24 July at 1025, we located JC50 soaring about 14 mi north 
of Lima Resellroir md at 1308 we saw it soaring dong a creek about 24 mi southeast of Dillon, Montana. 
For the next four days, it remain& in a ?-midimeter circle about 18 mi souheast of Dillom. The habitat 
seemed f ~ i c d  for golden eagles, being hilly, open rmchland about ft above sea level with scaEer& 
rocky outcroppings and a smdl creek. Our % ~ t  fix was at m01 hr on 28 July. 

Eight of the radio-Uggd juvenile bald eagles remmd to Arkona, some by Iate September, md we 
monitor4 their movemeB& with radio telemetry. We a u ~ e n t d  the smple  of birds by telemdering zm 
addition$ eight subadul@ and nex-aduls. Each individud in this collection of non-breders moved 
 rougho out the centrd p a t  of the state md dsewhere, utilking a vaiety of habib&, including rivers, 
creek, rmemoirs md namrd lakes (see Figure A4.2-1). In the Verde River drainage, habias  inc%ud& 
the E a t  Verde River, West Clear Creek, Horseshoe Rsemoir, md the b w e r  Verde River. On the Sdt  
River drainage, they visited S a ~ a o  Rmewoir, Cmyon Raewoir, Apache Raemoir, Rsosevelt 
Raewoir, Sdome Bay, the upper Sdt  River, Tonto Creek, Pinal Creek, Canyon Creek, Cibecue Creek, 
and C a r k o  Creek. Sm Calos Resemoir and Eagle Creek were visited on the Gila River drainage. In 
addition, one juvenile used the highlmd lakes near FFlagsbE, md mo&er was sight& on Imperid 
Raemoir and Mminez Resemoir on the Cdifomia border. The eagles a p p e z d  to remain in the 
southwat dl winter, but none was apparent in centrd Arizona after late May. At lest one of the 1987 



nestlings (JM03) migrztd to the s m e  location in s u m e r  1988 fldlowstone Lake, Wyoming) as he did 
on his first migration. A discussion of the movemen@ and habitat selection of radio-taggd juvenile bdd 
eagles is providd in Section A4. Below ahe nmatives of the movement of each sf the juveniles iin the 
smpIe. 

C5.4.1 Fa& Maowell Juvmile Male (M03) 
we found the Fog McDowell juvenile OM031 back in Arkona on 20 October 1987 at Tremaine Lake, 
southwt of Momon Lake, md it remaind around the highlmd l&es until at least 3 November. We 
d e t a &  it souing near Horseshoe Rmewoir on 3 J m u q ,  and the next day it w a  near N d l e  Rock on 
the Verde River d o w m t r m  of BmleE Raewoir. From then through 7 F e b m w ,  it fiequentd the Sdt  
md Verde rivers b e m e n  Fort Mchwell and Blue Point, including Sag%lar:o Rmewoir. A few days 
later, we found it at Cmyon Raemoir md &en at Apache Resewoir. On 4 Mxch, JM03 was on Pind 
Crwk a b u t  0.25 mi from the adive nest mnbining one young. From then &rough 4 May, we fouad 
it in other pa-& of the Pind territoq and on the nonafa shore of Roosevelt Rmemoir where it frquented 
Cmpaign and Salome bays. We twice found it on Tonto Creek in or neah tbe "76" tenitoq during this 
per id.  On 7 May, JM03 was on the East Verde River betwen the two ranches. After that date, its 
signd was no longer detemble in ceatrd Arizona. However) we rdocatd the bird at Yellowstone Lake, 
Wyoming on 21 June 1988 where it had s u m e r d  Bhe year previously. 

C5.4,2 Orrne Juvenile Female Qm2) 
The O m e  juvenile female's ((JZ02) return to Arizona was Erst document& on 26 September 1987 when 
we found it perched at Horseshoe Reservoir. The next detection was on 15 December I987 at the 
Imperial Wildlife Refuge n o h  of Yurna following notification by B. Vongonten that she had sighted a 
radio-taggd juvenile there a week before. A number of other baId eagles were sighted h the area with 
JZ02. We collected prey remains on shore and below perches at Ferguson Lake and other parts of the 
Imperial Wildlife Refiige; prey item included six unidentified Centrarchidae, three black bass spp., two 
crappie spp., one cap,  one izgemouth bass, one Tilapia sp., one gdwdl ,  two grebe spp., and one 
unidentified rodent. 

Ow 4 Mahch 1988, JZ82 was in its natzll territov, not far: from the nest and it roosted just across the river 
that night. From then until the end of May, it moved unprdictably &roughout the Salt and Verde 
system. We found it n m  the Tonto Creek mouth (14 Mxch), on the Sdt  River u p s ~ w  of Pin& (16 
Mwch), upper Cmyon creek (17 Matrch), very n w  the Fort McDowell nest (25 March), 5 mi west Pine 
(2 April), on the East Verde Ever (3 April), n w  Tsnto Creek moub (19 April and 3 Mq), East Verde 
River (4 May), Tonto Creek (19 May), atnd Mddler Point in the Pin$ tenitoq on 26 May. It appaently 
left centrd A r h n a  after that date. 

A year later, we zgain detect4 the presence s f  JZ02 in cefitrd Arhona when on 4 October 1988 we 
fouad JZ02 at Tdkdai Raemoir just no& of Sm Carlos. On 10 D ~ e m b e r  1988, JZ02 was soaring 
just east of the Ladders nesting temitoq md on 1 J m u q  1989 we found it flying in the vicinity of the 
upper S J t  River. The next day it percbd on the Black River, 14 mi WSW of the town of W i t e  River. 
Ow 31 Jmusy, it was in the hills one mile n o A w a t  of Glmon Flat where we again found it perch& 
on 12 F e b m q .  It roosted in the Goldfidd MounQim n m  S a e z o  Raemoir on the night of 27 
F e b m q .  On 10 Mach we found it on the Sdt  River just d o w m t r m  of C s r k o  Creek where a dozen 
or so eag1e.s are sometimm seen during helicopter suweys at this time of y m  (see Section 244). On 13 
Mzch JZ02 was on Cmyon Rsemoir about 0.5 mi dowmem of &e Horse Mesa dm, very near the 
bdd eagle nest; its trmrniger pulse was erratic, possibly indicating a failing baaery. However, on 25 



Mzch we found JZ02 in the compay of its sibling (born in 1987) on C m k o  Creek about two airline 
mi ls  u p s t r m  of its confluence wi& the Sdt River. 

Among the juveniles whose msvemene we studied, we mainQin& cowact with JZ02 for the greatest 
mount of time. We track4 it no& into British Columbia in June of 1987 m d  we subsequently 
monitor& its movemen& in Arkona from September 1987 &rgsugh May 1988 when it may have again 
migrated &om centrd AArkona (see JM03). We rdetectd its prmence in central Arizona in J m u a y  1989 
a d  last located it n m  the end of March 1989. At this time its trmmiffer had been hnctioning for about 
23 months. 

C5.4.3 a t  Vmde Juvenile Female (mO) 
R e  East Verde juvenile QL20), who elaadd us n e a  LgGrmde, Oregon, during its no&awxd migration 
in June 1987, h d  r e n m d  to central Arbwa by 27 October. We found it &at day in the arcxi between 
B r n I e ~  D m  md the BmleE nest. Udike the other telemeter4 juveniles, it carried a trmsmiwer with 
a baaeq life of only 5-6 mon&s, md when we detect& it, its pulse chaacteristics indicatd impending 
ba#eq failure. We wever again hexd the t r m m i ~ e r .  

C5.4.4 Qrme Juvenile Male W Z 4 )  
The juvenile mde, JZ24: Qggd at the O m e  nest in 1988 and which migratd to Yellowstone Lake had 
return4 by 16 Kovember 1988 when we found it just e a t  of M c N q ,  Arizona, perch4 dong a creek 
near the highway. On 2 January 1989 it was perch& on Eagle Creek about 4 mi west of the Morenci, 
and on 14 J a n u v  we found it flying west of Safford. On 3 Februa~y we found it was perch4 on Eagle 
Creek about 8 mi northwest of Morenci, and again on 27 Febmary about 10 mi northwest of Morenci. 
It was still in the area on 15 March when we detecded it soaring about 4 mi west of the Cli&on Aihpog. 
On 25 March it was on C m k o  Cree&, a tributary of the upper Sdt  River, with the Orme juvenile JZ82 
(see abve).  

C5.4.5 Eaddem 1988 Juvenile Male 
The 1988 Ladders juvenile, JP23, which migratd to the wofiem coast of Oregon md then dowra to the 
mou& of ttae Mamath River in California, h d  rehkm& to A r h n a  by 27 September 1988, when we 
found it just downs t rm of its natal terpitory on the Verde River. We failed to again locate BP23 in our 
air surveys in centrd Arkona until 2 Deeernber 1989, when we found it perch& on a mountain 
overlooking the lower portion of the East Verde River from the noIZFa. On 27 F e b m q ,  JP23 perch& 
at Horseshoe Rsewoir- It was again n m  the Ladders t e ~ i t o q  on 9 Mach, when we found it flying 
dong West C l w  Crwk a few mii4es from its m~fluence wit;% the Verde River. Four days later, it was 
still there perch& 1.5 mi from the m o u ~  of W a t  Clem Creek and was again in the a m  on 25 Mzch. 
On 10 April, it s o a d  in the vicinity of Towto Basin. 

C5,4,6 "N6" Juvenile Female ( 7 3 0 )  
The 1988 tdemeterd juvenile, JW30 from the "76" nest which we follow& to Sou& D&ota in early 
Aupst,  had ream& to Arizona by 2 Jmuw 1989. On ha t  dzy it perched in conifers on Ehe snow 
wvered hills a b u t  8 mi east of the town of White River. Ch 27 Febmary, we detect4 it soaring on the 
southem edge of the R%ite Mountaim. 

C5.4.7 "7699 Jauvenile Female (W-31) 
The 1988 juvenile, JW3 1, from the "76" nest was soaing in the vicinity of Sdome Bay on the Salt am 
of Roosevelt Rsemoir on 4 October 1988. We had ppreviously tracked this bird to Blackfoot Reservoir 



in 1daJ-a~ where we had l a t  detected it on 9 August 1988. On 14 Xovernber, it s o a d  in &e vicinity of 
Rsssea1ele Reservoir and two days later was perched at Campaign Bay on the Salt arm of Roosevelt 
Reservoir. On HO December, it perched near the mouh of Pinal Creek near the nest of the Pinal pair. 
On 2 January 1989 it was again on Campaign Bay on Roosevelt Reservoir. On 44 January, it perched 
on a mountain overlooking Canyon Creek about one mile east of the Salt River, On 31 January, it was 
one mile downstream sf Gleassn Flaton the Salt River and, on 12 February. it soared around the mouth 
of Cherry Creek in the Rdmond bald eagle nesting territory. 

It is interesting that during the last few days of July, before JW31 departed for Idaho, it frequented the 
Salt River from the eastern end of Roosevelt Reservoir to the Canyon CreekIAsh Creek area. It seems 
an extraordinary coincidence &at we detecced this bird in this area (and onfy this area) in the fall and 
winter. 

Plate C19, Greg Beatty with "76" nestimg JW31. May 1988 (photo by Daniel Driscoll), 



C5-4-8 Bartlett 1989 Juvenile Male (JC50) 
The Bartlctt juvenile, JC50, which migrated to near Dillon, Montana, in July 1989, had r e m r n d  to 
Arizona by 15 November 1989 when we found it soaring along the San Carlos River about 3 mi sou& 
of Sm CCsos. On 18 November, JC58 was perched on Sm Carlos Reservoir near Coolidge D m .  On 
30 December, it perched in the inflow area of San Carlos Resemoir and was there again on 9 md 13 
January 1990. This area frequented by $C50 was characterized by extensive shallows reminiscent of 
Campaign Bay at Roosevelt Reservoir and contained numerous waterfowl and several other bald eagles 
on 43 January. These shallows, which are good bald eagle habitat9 apparently develop when Sm Carlos 
Reservoir is lower than normal, in contrast to Campaign Bay at Roosevelt Reservoir which disappears 
at low reservoir elevations. 

C5.4,9 San Carlos Subadult Female (SFOI) 
A rafting group on the Salt River observed an injured eagle on %I June 1987 at the Canyon Creek 
confluence. Upon reaching a phone on 22 June &ey reported the incident. We flew to the s e a  and 
found the bird perched on a boulder next to the river. Fluids were administer4 upon capture and during 
transport to the Phoenix Zoo. X-rays revealed a broken radius in the right wing that had pa&ially 
calcified, indicating the break occurred 40-14 days earlier (Dr. Hood pers. c o r n . ) .  

This subadult female bald eagle (SFOI), most likely 3.5 years old (McCollough m d  b o h n  1986), 
displayed white flecking on a prdominantly brown head, a: white breast mottled with brown, m d  an 
inverted white triangle on her back. Rehabilitated, banded, md  telemeter& at the Phoenix Zoo, SF01 
was released at San Carlos Reservoir on 9 October 1985 after a ceremony by the Sm Carlos Apaches. 

SF01 remained at San Carlos reservoir through the end of November. We found her on 7 December on 
Pinto Creek near Rooseveit Reservoir, and on 2 and 20 January she was still in the generd area. 

She was west of Schooihouse Point on Roosevelt Reservoir on 27 January, roosting that night near the 
cliff dwellings at Tonto Nationdt Monument. On the night of 13 February she roosted near the snow- 
covered forested summit of Breadman Mountain in the Salome Wilderness. During 4-17 March, she 
continued to frequent the Salt arm of Roosevelt Reservoir and Meddler Point and soared on the slopes 
of the Sierra Anchas. Also during this period we found her soaring over the Salt River upstream of 
Cherry Creek, m d  again 13 km s o u ~ w e s t  of Seneca. On 25 March, she perched at Canyon Creek about 
10 h upstream of its mouth. 

SFOI apparently drowned in a cylindrical stock tank around 1 April. 'This style of stock tank has a wire 
grid on top and is discussed in Section C3. 

C5.4.10 Salsme Bay Nms-Adult Male OM01) 
We captured a near-adult male (NMOL) bald eagle in Salome Bay of Roosevelt Reservoir on 2 Mxch 
1988, using a noosed fish. Most likely a four-year-old (McCollough and Krohn 19861, NMO1 retained 
much brown flecking in his white head and a sepia bmd on the distd margin of the tail, with stripes 
running up the retrices. The bird also displayed a large white patch on its back. 

On 11 March, NMOl w a  flying over Sycamore Creek southeast of &e Fofl McDowell territory, a d  ow 
14 md 25 Mxch  he perched near ~e mouth of Tonto Creek at Roosevelt Reservoir. On 2 April, we 
found him perched on a mountain west of Canyon Greek about 3 mi upstream of its confluence with the 
Salt River, We found him perch4 along the East Verde River on 4 and 7 May, and he apparently 
departed the central Arizona study area soon after. On 14 Kovember, we heard his signal in the direction 
of Picacho Resewoir butthe exact location was unverified, We also received a signal on 16 November 
but cou%d not Locate its source. On 10 December, we found him perched below Morrnan Flat D m  
upstream of Saguaro Resenoir. 



NMO1" si@d was again detected h Arizona on 14 Kovember 1988 toward Picacho Reservoir from the 
SdtNerde wnfluence. We head it again two days later to the south of our position 20 mi WSW of 
Show hw. On 10 Dcember, he perched on upper S2mxo Rmewoir when the reservoir was very low. 
On 14 J m u q  1989, NMO1 was on a moun&in b m e n  Cherq Creek md Cayon  Creek about 10 mi 
from the Salt River. C h  4 F e b m q ,  he perch& on a small lake about 22 mi north of Sm Calos, md 
on 12 F e b m q ,  he perch& oon the n o d  shore of the S J t  rn of Rmsevelt Reemoir just west of 
C m p a i p  Bay rSubadult FlaB"). On 18 F e b m q ,  he was still on Roosevelt Resewoir on Windy Hill. 
On 10 April, we r ~ e i v d  a fakt s i p d  towad the n o ~ w t  from the Male Hoof B e ~ d  area on the Sd% 
River but were unable to locate the bird. 

C5.4,11 &lome Bay Nmr-Adult Fmale mW1) 
We cqmred a n u  d u l t  femde (hTO1) bdd eagle in Sdome Bay of Rwsevelt Rmemoir on 4 Mach, 
using a radio-wntroIB& powersnare. The four-ym-old W 0 1  had been b a d &  as a nmtling in 1984 at 
the East Verde br&ing area by T. Gmbb (Gmbb 1986a). The eagle display& brown flmking in the 
h a d ,  a brown eye-stripe, and a brown bmd on the distal magin of the tail, m i c d  of four-ya+Hd bdd 
a g l a  WcCoHlough md b o h n  1986). The brown eye-s@ipe wnvergd into a veaicd stripe down the 
nape. 

On 11 Mxch, we fouad &TO1 at the cortfluence C m h  C r ~ k  md the upper Salt River (sw Fimre 
A4.2-1). As described in the introduction to &is section, bere were at least a dozen bald eagles at &is 
location a few days later (T. Gab pers. corn.) .  Obviously some event involving prey was tgking place, 
dthough we were unable to mnduct an investigation at the time. 

NFOl flew dong the southern slope sf the Slena Anchas orn 14 March md just east of Weaver" N d l e  
in the Superstition Mountains on 17 March. She returned m the Salt River at Highway 50 on 25 March 
md we found her on the East Verde Ever  on 2 Apr2. This bird had apparenQy d i d  in April or early 
May in the wea just downs@= of Gleason Flat on the Salt a v e r  (see S ~ t i o n  C.3). 

C5.4.12 Near-adult Female 
We capmred W02 near Beasley Flat on 24 J m u q  1989. We rdocatd NF02 five times daring our air 
suweys beginning on 31 J m u q  1989, when she perched on a mountain overlooking the East Verde 
River fPom the nortfi. On 12 Febmauy, she sow& k the viciniv of Rye Creek, a t r i b u t q  of Tonto 
Crek .  C h  27 Febmw,  she was h the moun&im to the no& of the East Verde River, a d  on 9 Mach, 
she perch& on lower East Verde River. On 13 Mxeh, she perch& on a platau north of the East Verde 
River9 md on 15 Mach she perch& a b u t  10 mi southeast of the town of M i t e  River. 

C5.4.13 Subadult Male (SMO1) 
We dso cgught SMO1 n m  Bmley Flat on 223 J m u q  1989. SMO1 wa on Waf  C1w Creek a b o ~ t  5 
mi east of C m p  Verde on 31 J m u q  1989 md was perch& on Wmt C l w  Creek near the Ladder's 
t e ~ i t o q  on 12 F e b m q .  C h  18 F & m q  he was on a mounQin top overlooking the East Verde River 
from the n o d .  On 27 F e b m q  he s o x d  s o u ~ m t  of Payson md soared no& of W a t  C 1 w  Creek 
on 13 Mzcbl On 225 Mzch, he was flying near the mou& of W a t  C1m Creek. 

C5,4,14 Subadult Male (SM02) 
We caught SMO2 at Bmley Flat on 226 J m u q  1989. C h  31 J m u q  1989, SM02 perch& on West 
C1w C r e k  &out 12 east of C m p  Verde. He s o u d  near W e t  C l a  Creek on 12 F e b m q  md again 
on 18 F e b m q .  C h  9 Mzch he soxed on the plateau bemeen Fossil Creek m d  West Clear Creek. He 



perched on 13 Mxch in the mounaim east of Childs @ e m e n  &e Ladders md Exst Verde territories) 
on the Verde River. 

The following winter, on 30 December 1989, SM02 perch& on a frozen lake 20.4 mi N W  of Payson. 
Ch 8 F e b m q  1990 he was just north of Pine Mounhin bebimn the Ladders md E a t  Verde n s s .  

C5,4,15 SubstduHt Male (SM03) 
SM03 was capmrd on 1 F e b m q  1989 at Bwley Flat- We found SM03 on 12 F e b m w  1989 perch& 
on the Verde River near the mouth of Wmt Clea Creek. A y e a  later, on 9 Jmuzy 1990, he perch& 
at B a l e y  Flat where he had been origindly capwrd md rdio-Qgg&, 

C5.4.16 Subadult Male [SMM) 
Also &gg& c8t Beasley Flat on 2 F e b m q  1989, we subsquently found SMM o d y  twice. 11: sox& over 
Rye Creek, a tributary of Tsnto Creek, OHP 12 Febmay 1989 and on 13 Mzch it s o a d  near Young, 
Arkona. 

From 1987-9990, we band& 62 nestling bald eagles in Arizona wi& silver (duminum) USFWS bands 
on the right tarsus an8 color anodized Visual Identification WD) bands on the left. We b m d d  nestling 
eagles with single symbol blue VED bands in 1987, green in 1988, md puqle in 1989. Beginning in 
1990, eaglets were banded with blue VID bands containing two symbols, one printed above the other. 
These double symbol blue WD bmds will continue to be used in the future. Nine nestling bald eagles 
were &so bmd& on the Rio Yaqui, Sonora, Mexim, ;ts part of a study being mnducted by Brym Brown 
in cooperation with the Mexican govement,  U S W S ,  SW, and Relmation. Young eagles in Mexico 
were bandd with USFWS bands on thek right tahsras, md gold WD bmds on their left. 

Since we begm bmding nestling bdd  eagles ila Arkona in 1987, seven Arkona juveailes have been 
identifid by thek color M D  bmds pable C5.5-1). We sight& three non-telemeter& juveniles band& 
in 1987 during olrr 1987-88 field season. Of these two were young from Horseshoe: 1815 WID symbol 
G) was observd on Sagkazo Reservoir on 20 Oaober 1987, md i@ sibling, 5014 WID symbol H) was 
on Roosevdt Resewoir at tkne mmflaaence of Tonto Creek on 24 November 1987. We saw one of the 
Horse M a a  juvenila, 1505 WD symbol V), neap the diversion d m  (now a fish bmier) on the Sdt  
River at Rwsevelf Reewoir on 24 F e b m q  1988. 

The sighting of a juvenile bald eagle with a blue bmd on its left msus w a  reported by Cdifomia 
Depmment of Fish md G m e  persome1 on 31 J m u q  1988 at Point M a p  Kavd Air Base, on the c o s t  
30 mi west of h s  Angel&, Cdifomia. The 1987 mhoa of Arkona juvenile bJd mg1a is so bmdd. 

From 25-31 May 1989, a subadult bald eagle with a blue VID band on its left msus (a 1987 nestling) 
was obsewd on Roosevdt Resemoir, at Cmpaign Bay. A 1989 mg1et b u p l e  VID band on left tarsus) 
was seen at the Ladders breding sea on 10 April 1990. On 17 April 1990, 3014, a 1987 Horsahoe 
asitling, was found d a d  on the Sdt  River, just below &e Verde River mnfluence. The three y e a  old 
eagle was found with feet, tail, md wings missing, likely a victim of shooting. 



Table C5.5-1. Sightings of southwest bald eagles b m d d  as n ~ @ i n g s  from 1987-1989. 

Breeding Ban6 
Code Area Sex Color Y e a  Symbol Tarsus Date h a t i o n  

Saguxo M e .  
R m s e v e l W e ,  at 
confluence of Toneo Creek. 

Blue 
Biue 

Immature 
Bald Eagle Blue 

Blue 

L 31 Jmo 1988 

L 24 Feb. 1988 

Point Mugu Navd Air 
Base, Cdifomia. 
Rmsevelt M e ,  Nem 
Diversiosa D m .  

$505 Eore Mesa 

Subdule 
Bald Eagle Blue L 25-31 May 1989 Woosevelr M e ,  Campaign 

Bay. 
hmature  
Bald Eagle 

1014 Eorseshoe 
h~urple 
Blue 

L 10 April 1990 
R 17 April 1990 

Ladders breeding area. 
Found dead on Salt Rver 
near Verde River 
confluence. 

Gold USWS b a d  629-3264? 
read on juvenile which 
spent 8 days at Tongue 
Point, CIatssp County, 
Oregon. 

A j u v e ~ l e  bdd mgle with a gold WD b a d  on its left tarsus a d  U S W S  band 629-32@? on its right 
msus was obsemed during 7-15 September 1989 at Tongue Point, Clatsop County, Oregon (El. Bystrack, 
Bird Bmding Lab? pers. c o m e ) .  me eagle wa either 3-05 or 3-06, which we bmded in 3989 at the 
Rio Shux ipa  nest on the Rio Yaqui, Sonsra: Mexico. 

In addition to the native population, Arizona receives m iaflow of migrmt mg%m from nor-thern states 
md Cmada in winter. Ea ly  sumeys for wintering eagles consisted of weekly counts in vzious regions 
of the s@te from October to April during the winters of 1972-1977, Ody  36 bald eagles were counted 
during &e winter of 1972-1973; however, the number of eagles tallied grew a survey locations md 



observers i n c r w d .  During the 19n-1974 winter 156 bdd eagles were counted, 2 14 in 1974-19'95, 2 14 
b 1975-1976, md 81 in 1976-1977 (Todd 1978). In a sepaate asasment, Sfxmph and Creighton (19777) 
mtimatd the number of wintering bdd eagles in Arkona at 110-20 in 1975, a d  about 50 in 1976 md 
1977. 

To eliminate overestimation of the wintering population by counting individud eagles two or more times, 
the survey me&ods chmgd in 19713 to flights &?at cemusd the state over a few days. On 3 m d  4 Mach 
1977, 46 bald eagles were wuntd9  26 adul& and 20 subadul& (Todd 1978). This number increased to 
1043 in 1978, comisting of 54 adul& md 46 subadules (Ohmm a d  Sell 1980). Suwey me&ods chmged 
again in 1979, to a m-o week period in Jmaq, in accordmcnce with &e Nationd Wildlife Fderation Mid- 
Winter BJd  Eagle Sumey. In 1979, 58 bdd eagles were counted, of which 42 were adults and 16 
subduls .  In 1980, 128 wintering bdd eagles were count4 in ArHona, wmposd of 80 adults and 48 
subadul~.  m e  number of wintering eagles ;fppeaed to incrme again in 1981, with 165 eagles sighted, 
of which 183 were adults, 60 subadul@, md 2 with no recorded age (Todd 1981). In 1982, 210 bald 
eagles were sightd, comisting of 135 dults, 72 subdu%b, md 3 eagles of u h o w n  age. In 1983, 158 
eagles were count&, of which 105 were adults and 53 were subadulB. In 1984, 225 eagles were 
r=ordd, 159 adults, 63 subadults, md 3 of u h o w n  age podd 1985). In 1985, 11 8 wintering eagles 
were counted, of which 78 were duHB and 40 subadults (Nsatisnd Wildlife Federation 1985). Because 
t%e sumey metRods for the Kationd Wildlife Federation winter bald eagle suweys (which begm in 1979) 
chmgd  significmtly in 1986, data for 1986 and 1987 are not equivdent to those sf previous years 
(National Wildlife Federation B988a). In (he nine years (1977-1985) that wintering eagles were recorded 
by age, 65 percent were adults and 35 percent were subadults. 

The actad number of wintering eagles is likely much greater (ha the suweys indicate. The number of 
eagles wintering in Arkona in any one year is undoubtdly influenced by the severity of winter weather 
in nofiern states and Cmada? since food becomes scarce when lakes md s t r e m  freeze and heavy snow 
covers carrion. Likewise, the severity of winter w e a ~ e r  in n o ~ e r n  Arizona would influence the 
distribution of these eagles within the state. In addition, the number of eagles counted is influencd by 
the areas survey& md weather wnditions on surarey dates. Findly, it would be impossible to 
difierentiate eagles of Arkona origin from those wintering in Arkona from other populatiom. 

It was once tRought that wintering bdd eagles selectd different habitats thm those occupid by Arizona 
b r d i n g  pairs (Gmbb md K e m 4 y  1982). Although we did not intensively study the wintering 
population, we did capmre md rdio-&g won-native wintering bald eagles (identifid on the basis of 
mwuremens) in the Ladders b r d i n g  area (near C m p  Verde). These travel& to Fossil Creek, the East 
Verde River, Tonto Creek, Cherry Creek, and the W i t e  River (see Section C5.4). We had &e 
imprasion from plumage chaacteristics that some of the wintering bdd eagles we observed on Roosevelt 
Rmemoir during 1987-1989 may hzve been from nofiern area, but we are far from certain of this 
ssasment.  S e e  sections C5 and A4 for details on the movemen& of wintering bald eagles telemeter4 
from 1987-1989. 



ESTIMATB ING A%J TELEMETRY 

One way of acquiring information on mortality is through bmding nestlings. However, the conventiond 
daminam USFWS bmds are extrernery di%cult to read in the Gejd, dthough one is occasionally r e d .  
The eightdigit number identiQing an individual bald eagle, for example 629-26473, is hard to see 
&rough a spotting scope at 4M-2W rn, especidly if the bmd is covered with ""mnge" (accumulation 
of dirt, "wood, prey oils, etc,). Most USFWS bmds are ody read when the eagle is in hand, either found 
dead or c a p ~ r d .  

However, a color-modked Visual Identificsion RID) bmd @lac4 on the leg opposite the USFWS 
band), with one or two Ixge symbols on it, is more visible md far easier to read. Bawding natlings with 
VID bmds allows for future identification of m eagle &roughout its life. M e n  birds band& as nestlings 
reach b r d i n g  age md acquire a territoq, reading the bawd supplies information on suwivorship, age 
stmcmre of the b r d i n g  population, md movement from the eagle's natal area. As m adult, the b m d d  
eagle dlows us to monitor replacement and infer moeality wibin the breeding pair. VHD bands, placd 
on Arizona and Mexico nestlings since 1987 have been sight& in CdIfomia, Oregon, Wyoming, a d  
Arizona. 

To gain perspective on mortailiity of non-brding bald eagles in Arizona @ost-fldging juveniles, 
subadults (ca. 1-3 years old), and near-adults (ca, 4 years old), which range over vast areas, telemetry 
is also a vduable tool. By radio-tagging nestlings and other nonbreeding eagles, we were able to monitor 
their movemen&, habitat use, and survivorship while they remain in Arizona. Transmitter battery life 
can limit the use of telemetry for mortdity studies. Bdd eagles can safely carry a 65-70-grm 
trmsmiaer, which h a  a projectd Bhree-ye= baEery life. However, Ira actual field use, the transmiEer 
may last from two weeks to 2.5 yeas. 

The first research on Arizona bdd eagles began in 1972, with Dume Rubink's WSFWS) nest suweys; 
however, young were recorded fldging as early as 1932 (see Section C2). A tot$ of 232 known eaglets 
have fl&g& from Arkona bald eagle nests, sf which 108 (47%) have been b m d d .  Prior to 1977, when 
the first bmding efforts begm, 38 eaglets were h o w n  $0 have f l d g d  from Arizona nests. From 
1977-1982, under Robert Ohmm9s (ASU) studies, 56 young fledged, of which 29 (52%) were b m d d  
md six were radio-taggd. During Teryl Gmbb's ('CSFS) research from 1983-1985,50 eaglets f l d g d ,  
17 (34%) of which were bmdd ,  d&ough none was telemeter&. 

No research was conducted in the 1986 breeding season, except for nest monitoring by the ABEhWP m d  
nest climbs for prey remains collection following fldging. h e r  the four yexs of BioSystems9 study, 
1987-1990, 87 young hatched in Arizona bdd eagle nests, of which 77 sumived to banding age (6 
weeks), md 71 fledged. We b m d d  62 (81 R) of the 77 eaglets surviving to six week of age. Three 
of these young died in the nest, rertalting in 59 (83%) of the 71 fldglings being banded. Isa addition, 
we radio-taggd 15 Arizona juveniles from 1987-1989. 



Plate C20. Nestling bald eagle (seven weeks old) at Ive's Wash breeding area, showing green VID band on left 
tarsus, April 1988 (photo by D. Driscoll). 

C6.1.P Robert Ohmart9s Research, 1877-1882. 
In RobeI-8 Ohmart's stendies from 1977-1982, six nesdings were radio-taggd (two each year) from 
1977-1979. The juveniles were fitted with Telonics bacback transmitters on the 172 MHz frequency. 
The telemetry unit was housed in a nickel-plated stainless steel canister m d  weighed 185 g r m s  in 1977, 
with an expected battery life of 14 months. The package was reducd to 168 grams by 1978 mildebrmdt 
4988). In 9979, 'Teionics trmsmitters with m expected battery life of 15 months, weighing 185 g r m s  
were used (Sell 1982). The trmsmiger was attach4 by two loops of wire enclosed in surgical tubing 
which were crimped around each wing. The two loops were then joined at the breast with cotton string 
Wildebrmdt 1981). It was assrarned &at the cogon string would decompose after several years, allowing 
the package to fall off Wildebrmdt 1981); but one of the nestlings radio-taggd in 1979 appxently 
cxried its transmitter for over 7.5 years, before the unit fe11 off in late December 4986 or early Jmuary 
1987. The crimped wire loops may have retained the unit on the eagle even after the separation of the 
string. 

As mentioned previously, 29 eaglets were b m d d  &om 1977-1982 (Table C6.1-I). In addition to 
USFRTS bands, the eaglets were dso  color marked usnag scverd methods. In 1977, six nestlimgs were 
marked with red Herculite-80 vinyl patagial wing markers md leg-band tabs coded TT01-TO6 in white 
mildebrmdt 4981). The leg-band tabs were placed between the USFWS band ends before riveting. 
From 19'98-1982, the eaglets were color b m d d  on one or both tarsi using poly-vinyl chloride acrylic 
plastic leg bands, which were overlapped md glued using quick drying epoxy cement @i%debrandt 1981). 



T a b  6 - 1  Juve~ile bdd eagles b a d 4  in A r h n a  during the studies of Dr. Robert Ohmm, ASU, 
1877-4982. 

Bird &urninurn* Plastic 
Breeding Area Number U S W S  Bmd Color Band Trasnnitter Current Status 

LgiWumber L e g  Color 

For% Mchwell ~ 0 2  W6294452 R Red T& Y e  Died h977 

1978 - 
Fort M c b w d l  

333 W629a453  R Red T& - Cibwue male 
died 1989 

72% W629a454  R Red Tab Yes Died 1980 
~ 3 5  WQ29-04455 R Red Tab - U h o m  
TO6 R/$29-M456 W W & W  - Uwknow 

L Red 
Fort M c b w d l  - W629-04458 RRed LRed - U h o w b  
Cibwue - U629-04459 R Red R Wkite - U ~ O W P ,  
M ~ u  - W629m460 R Red L White Yes Died 1978 
Cibwue - U629-04461 R Red RMite Yes U h o w  

1979 - 
Bartlen - W629m462 R Black k White Yes Sighted B9808* 
Fort McDowell - W629-04463 R BLack E Red - Blue Point Male 

1983-1980 
Fort McDawell - R1629-04464 R Whitc L Red Yes + t 
Phnal - W629-04465 R Black - Unknow 
Pind - W629-04466 R White - Unkriow 
Redrnond - W629-044619 R Black L Blue - Cliff Male 

1984-1998 
1980 - 
East Verde 
East Verde 
mat 

Redmond 
Bind 
Fort h/%c%well 
Fort M c b w d l  
R d m o n d  

- W6294446S W Blue L Black - 
- W629-04469 R BLue k Black - 
- W629-04470 R Blue k Black - 

Unknown 
unknown 
Unkraown 

- W629-8447 1 R Whik L White - Died 1981 
- W629-472 R Wed L Wite - Pinto Fernde 

1987-198(8 
- W629-04473 R Wite L BBue - Unknown 
- W629-04474 R Red - U ~ o m  
- W629-84475 R Witc L Red - Unknown 
- W629-476 RRed L R &  - U h o ~ m  
- W629-a477 R R& L Blue - U h o w n  

- W629-478 R Whits L Blue - 
- W6294480 R Red L Blue - 

Red tabs coded ~ l - ~  phced on U S W S  bands of 4997 nestlings. Red psmgia8 wing mrkcrs coded Mt-VX a%= placed on 1977 
ns&ings. 

" One of ?he= 1939 westliags was &e ~Psim!Msmo adult femHe fmm 1985-1983, and l ikely died in 1987. 

N&: Neseiags baded fmm 4973-1982, wbosp bands have not been mad, are breeding at four known territories. 
Cliff PemBe 19841990 &ad year likely 11977-1979 
Rm% Maic At Imw 1983-3990 1977-1982 
Sheep Femla At Imst H 987- % 989 1957-1982 
76 Male 1988-1 990 1983 or p&or 



Kone of the 1977-1982 nestlings sighted or capwrd from 1986-1989 still m i &  their color bmds, 
patagid makers, or bmd tabs. The patagid mxkers likdy moved outward on the wing a the eagles 
molted their flight fmaers, G ~ d l y  slidislg off the wing-tip, The bmd tabs either wore off, or were tom 
off by the eagles. The plastic color bmds were likely bitten off by the mgles. Sirnila plastic bands have 
been used on peregrine fdmm,  most of which soon took the bmds off with their b&. Also, prior to 
the crmtion of riveted U S W S  bands, golden w g l a  easily removd non-rivet& Adurninurn USFWS bmds 

m p e r  m )  A plastic band is no match for a b J d  eagle" beak. 

+'The cument s&ms of many of the 29 young bmd& from 1977-1982 is u b o w n ;  however, we do h o w  
&at six have died$ one was sight& one year after bmding, and &ree are members of breding pairs. 
Of b e  six 1977 natlings bmded, three are h o w n  to have d i d .  Radio-taggd TO2 (629 
shofiiy after fl4ging when it was displacd at a perch by its siblhg and fell to the river, br&ing its left 
hurnems. The broken bone impird water into the left lung, drowning the eaglet mildeb~mdt 1981). 
Ano&er 1977 radio-bgged juvenile (TU, 6 2 9 W 5 4 )  was shot 60 mi east of Gdgary, A lbe~a ,  Cmada 
in 1980 ( 8 h m m  198%). S e e  %=%ion @% for fiirtker details on TM. A third 1977 eaglet (T83, 629- 
W53) sumivd 12.5 years. The eagle was rescued from the Salt River? below the Cibecue nest, on21  
November 1988, with his right wing brskew in two places. We t r m p o e d  t&e a g l e  to L i b e ~ y  Wildlife 
Foundation, and following rehabilitation he was released on 16 J m u q  1989. The adult died s f  u b o w n  
causes in April 1989, north of Globe, Arkona (see Section C3.7 for h ~ e r  ow AM07). Five 
nestlings were band4 in 19'38, md one is b o w n  to have died. Eaglet 629 d i d  s h o ~ l y  after 
fledging md was eaten by a m d i m  predator @ildebrandt 1981). 

Six nestlings were banded in 1979, of which radio-tagged 629 was sighted in 1980 at Woosevdt 
Reservoir. In addition, one of the 1979 telemeter& eaglets (6 ) bred at the Chino 
b r d i n g  area in 1985 and the Almo breeding area in 1986 arrd 1987. The adult female catrid its 
trmrnieter until late December 1986 or w l y  Januasy 1987. The fernale was replacd by an unbmded 
adult after the 1987 season md likdy died. tiom D4.1 and D4.7 for more details on the 
ChinoIAlarno fernde. We eapmrd nestling 62 in 1987 at ehe Blue Point breeding xea, where 
he has been nesting since See S ~ t i o n  D4.4 for further d ~ a i l s  s n  the Blue Point male (AMOl). 
We capturd nestling 6229 7 in 1988 at the Cliff breeding area, where he has been nesting since the 
teraitory's discovery in 1984. See Section D4.9 for more details on the Cliff male (AMOS). Three 
eagles were band& in 1980, %%&@ugh no da& are available on their cunent seams. AnohPrer b m d d  
eaglet fell from the nest and died during a bmding aetempt at Qgme C i b ~ u e  breding area in 1980 
Waywmd and Ohm& 1981). 

The cuneat stataas is h o w n  for two of the seven natlings band4 in 1981. Eaglet 6 2 9 W 7 1  died shogly 
after fldging md was recover& by USFS persome1 waywood md Ohmae 1983)- We capmrd nestling 
6 2 9 W 7 2  in 1987 at the Piato breding area where she has nested since 2t least the 1988 season. See 
S ~ t i o n  D4.23 for more details on the Pinto female (AF03). Two young were b m d d  in 1982, d&ough 
no data z e  available on their current stams. Two other mg1et.s jumped from the nest during bmding 
a@emp& at the Pin& md BmleE breding areas in 1982, dthough the young were returned to the nest 
a d  later f l d g d  maywood and Ohmm 1983). 

We do not h o w  the current sbtus of 20 of tihe 29 young banded from 1977-1982. A portion of these 
birds have no doubt died md not been recovered; however, three (md possibly four) of &me eagles, 
whose bmds have not been r e d ,  are pm of breeding pairs. The Cliff female h a  been b m d d  since the 
tenitoq9s discovery in 1984, a d  is possibly one of the 1977-1979 nestlings. The Pind mde  and Sheep 



female have been b m d d  2% least since 1987, md muld be 3977-4982 mg1ets. The "76" male h a  been 
bmd& since 1988, md would have been bmdd a a nestling h 1983 or before. 

C6.1-2 Twyl Grubb's Rmwr&, 1983-1985. 
Nmdings were not radio-&gg& or color banded under Teql  Gmbb" studies, dthough some U S W S  
bmds were paint4 yellow (T. Gmbb pers. m m . ) .  None of the 1983-1985 nestlings sighted or 
c@mr& kom 1986-1989 r m i n d  the yellow paint on their USmVS bmd; however, smdl yellow paint 
specks were visible on 629-145a when we c a p b r d  her i~ 1988. 

Sk n a d b g s  were bmd& in 1983, eight in 1984, md three h 1985. W&ese 17 young, we h o w  &st 
two have d i d  and one is p z t  of a b r d h g  pair pable C6.1-2). Of these, we capmrd one of &e 1984 
a g l m  (629-145a) at SSJome Bay on Rmsevelt Resemoir in 1988. The f a d e  (W01) d i d  in April 
1988 near Glmon Flat on the Sdt River, likely the viaim of shmting (see S ~ t i o n  C3.6).  We c a p h r d  
m o ~ e r  1984 =glee (629-14559) at the BmleE b r d i n g  area i~ 1988, where he (AMW) h a  been nesting 
since 1988 (see S ~ t i o n  D4.3 for debils). Another 1984 n ~ a i n g ,  the 1990 Ladders male (629-14562), 
was found dead in the Verde River, near the mnfluence of Wmt C l w  Creek, on 21 December $990. 
The wcass was very d m a p s d ,  md not mllested by the person who &med i~ &e band, so cause of 
dm& remains unknown. 

We do not know the current s&hs of 14 of the 17 young banded from 1983-1985. A pofiion of these 
birds have no doubt died an8 not been recovered; however, assuming an Arizona origin, at l w t  six (and 
probably seven) of these eagles, whose bands have not been read, are part of breeding pairs. The "76" 
mde has been banded since 1988 and could be a nestling from 1983 or prior. After the Sheep male 
disappeared in. 1988, he wa replac& by a banded near-adult mde which may be one of the 1984 
nestlings. Banded femdes began breeding at i e m o  and Fort McDowell in 1989, and would have been 
nestlings from 1984 or prior. A banded mde began b r d i n g  at Almo in 1990, and couPd be from 1985 
or prior. A banded near-adult femde was sighted in the Perkinsville pair in 1990, and would have been 
an eaglet from 1985. A near-adult was also part of the pair in 1989, and may be the s m e  bird. The 
1998 Pleasane female was also banded, and muld be a nestling  om 1985 or prior. 

Gnrbb's r e s a c h  includd the rmrding of bdd eagle vocdizations (sonogrm or "voice prin&") %om 
1983-1985, as an dternative to banding for identification of individud =glee Sonogr- were r m r d d  
from 24 individuds at 13 b r d i n g  a=; however, dab  provd inwmc8usive h the identification of 
hdividud eagles (Gmbb 1986a) a 

C6.1.3 BisSystem9 R a m & ,  1987-19W 
Over H.e four y w s  of BioSystembmdy, 1987-1990, 87 young hatch4 in Arkona bald eagle nests, of 
which 77 s ~ w i v d  to banding age (6 week), md 71 B d g d .  We b a d &  62 (81%) of the 77 eaglets 
suwiving six weeks of age, and 59 (832) of the 71 which f l d g d -  In addition, we rdio-@gg& 15 
of these juveails. Details wnceming @ami%er  applicztion .are providd in Section E8. 

C6.13.1 S~mmarg of Banding and Telemetry-1987. We band& 20 (87%) of the 23 h o w n  natlings 
which sumivd to six w e k  of age h 1987 (Table C6.1-3). R m o m  for not bmding at three productive 
sites were a follows: (1) fldging occund prior to diswveq of the Ive9s Wash nest md we d a i d d  not 
to trap the juvenile just for the p u p s e  of banding (2) rocks &om the umBble cliff md pimacle at the 
Cmyon b r d i n g  .arm muld have f d 1 e ~  onto the nest md injured the young; md, (3) at the Cibeeue 
b r d i n g  area, BioSystem biologisB cmceled plans to b a d  b ~ ~ u s e  the resident male md nestling were 



TzMe C6.1-2. Juvenile bdd eagles banded in Arkona during the studies of Teql  Gmbb, CSFS, 
1983-1989. 

Mu&asm* 
Bird U S m S  Band Color Bmd 

B r d k g  Arm Numkr  k g & u m b r  hg/&%or Tmsmi tzer b ~ e n l  Shm 

1983 - 
P b l  
Fort McDowell 
Fort McDowdl 
H 0 - h ~  
Redsnond 
Wdmond 

1984 - 
Blue Pskt 
Blue Point 

unknow 
Baatlett male 
1988-1990 

Salsrne GernaIe 
died 1988 
Unknown 

Ladders male 
Died 1990 
Unknnom 
Unknown 
Unknow 

Rorseshoe 
Horseshoe 

* Some U S W S  bmds painted yellow. 

& Nestlings bmded froin 1983-1985, whose bmds have not been read> me breeding at six ( a d  probably seven) 
h o w  territories. 

76 Male 4988-1990 Band year likely 1983 or p&x 
Sheep "9 Male 1988 1984 (aew-aduit) 
N m o  Female 1989-1990 1984 or prior 
Fort Mekwel l  Female 1989-1990 1984 or prior 
M m o  Male f 990 1985 or prior 
PerGmasille Female 1990 1985 (nea-adulg'8 
Pleassat Female 1990 1985 or prior 



Table C6.1-3. Juvenile bald eagles banded iin Arizona in 1987. 

A u ~ u m  Blue Mu&um 
Bird Bird USF&S Bmd Vim31 ID Band 
Sex' N u m k r  Right kg k$ Tmsmisatter C a ~ e ~ t  S h m  

arms 
FoFt McDoweil 
H o w  Mesa 
Horse M M  
CmBidge 
Cmlidge 
Ladders 
M d e m  
Blue Point 
Blue Point 
Blue Point 
Horseshoe 2 
Horseshoe 2, 3 
Korseshoe 2 
Redmad 
IZednrond 
Pinal4 
Pkal4 
&st Verde 

U&ow 
Sighted 1989 
Sigh& 1988 
U h o w  
SighM 1988 
U h o m  
U b o m  
Died k nest 
Died ia nest 
D i d  1987 
Unknom 
unknow 
Enknow 
Died 1990 
Sighted 1987 
Unknowm 
Unlmom 
Unknow 
Unknown 
Sight& 1987 

h y o n :  Mot banded-oae young fledged prior ts 6 May. 
Cibecue: Not banded-one young died k nest 8-1 1 May. 
he 's  Wsh:  Not band&-At Beast one y o n g  fldged prior to 6 May. 

' S e m  digerentiation based on body memremenb. 
No memrernenbs taken, birds visually sexed. 
U S m S  bmd opr left tams, WD band on ri&t tams, 

' No memremenh taken. 

a :  h e  1987 juvede blue bmd on 1eA tzs=saas) sighted sat Point Mngn Naval Air Basep Cdifomia9 on 31 Jmua-y 
1988. 

One 198vjuvede @1ue bmd on left tarsus) si&ted at i $ m p & g n  Bay, Rmsevela M e ,  himria, from 25-31 
May 1989. 



under stress (see Section D4.8). Single symbol blue m o d k d  duminum VID bmds were placed on 1987 
eaglets . 

In addition to banding, we d s s  radio-Qggd four nestlings in 1987, two at the O m e  brediag zxm, one 
at Fort McDowell, md one at E a t  Verde. Movemen@ md migr3tion patterns for &ese juveniles x e  
dscribed in sectiom CS a d  A4. 

Of the 20 nestlings b m d d  in 1987, four have d i d ,  md five were sighted in winter 1987 (following 
migration) or in 1988 on: 1989. Two netlings (PO8 md JPW) died in the nest at &e Ladders breeding 
aea,  likely due to a severe infestation of Mexicm chicken blhgs (see Section C3.4). Anoher eaglet, 
JDfO, was found dead 2.5 week after fldging near a dead rd-biled hawk. The two birds may have 
injured mch other in rn dtercation or were possibly shot (see S ~ t i o n  C3.2). A fou& juvenile @014) 
sumivd to three years of age, then was appzently shot and dismember& (feet, wings, md tail taken) 
dong the lower Sdt  River, near the Verde River confluence (see S ~ t i o n  C3.6). We dso read 9014's 
band on 24 November 1987 at the mnfluence of Tonto Creek on Roosevett Rtsewoir. 

Two juvenila @015, JL20), one of which was radio-tagged, were sight& in winter 1987 following 
migration. We read 9015's VID bmd on 20 October 1987 on Saganao Resewoir, and JL20 was found 
on the Verde River below B&leb D m  on 27 October 1987. Pnnober nestling (J505) was sight& on 24 
February- 1988 on Roosevelt Reservoir, near the Diversion D m .  Two other radio-taggd 1987 eaglets 
were tracked throughout Arizona in 1 988 aM03) and 1989 (9202). See sections C5 md A4 ;For details 
on the migration and movemenb of 5201, 5202, JM03, and JL20. In addition to the above sightings, 
a 1987 juvenile (blue band on left msus) was spotted at Point Mugu Naval Air Base, California (on the 
mast, 30 mi west of Eos Angela), on 31 January 1988. Another 1984 juvenile was sighted at Carnpaign 
Bay on Roosevelt Resewoir from 25-31 May 1989. 

C6.13,2 Summary of Banding and Telemetry-1988, In 1988, we bmdd 19 (76%) of the 25 h o w n  
natlings which suwivd  to six weeks of age (Table C6.1-4). The Bartlett and Cmyon nests were not 
climbed due to the unstable stmcmre of the cliff md pimacle; climbing might have result4 in rocks 
falling and injuring the young. The Horse Mesa an$, E a t  Verde juveniles fledged prior to schdu ld  
climbs; fldglings were sight& in the nest area at bottn sites. All young a p p m d  hedthy when bandd, 
with the exception ofthe Cliff mde 1127 which had an eye inf-ion, probably avian ppo W S N S  1983, 
K. Ingrm pers. c o r n . ,  D. Gacelon pers. m m . ) .  We placd single symbol green modk& duminum 
VID bawds on 1988 eaglets. 

In 1988, we telemeter4 nine juveniles from six b r d i n g  aw. Two young were radio-bggd at each 
of the Blue Point, Ladders, md "76" nests, and one each at Horsmhoe md Orme. Due to the post- 
fldging m o d i t y  of the Blue Point young (see Section C3.21, we c a p h r d  md telemeterd a 14-week-ld 
juvenile 0126) at the Cliff b r d i n g  am. The Cliff femde @I261 had m eye infection when capmrd, 
probably wim pox FSWS 1987, KO Ingrm pers. c o r n . ,  D. Gacelon pers. c o r n . ) .  In addition, we 
removed a fishing hook, which had broken off md worked its way dmost entirely inside the middle toe 
of 1126. 

Of the 19 ntsoings b m d d  in 1988, six have d i d ,  md four were sighted in 1989. Two atstlings (JV38 
md JV39) died at the Rdmond breding artxi, one in the nest md one afer  fldging, likely due to a 
severe inf%&tion of Mexicm chicken bugs and heat stress (see sections C3.4 md C3.5). The three Blue 
Point eaglets (JD32, JD33, a d  JD34) dso may hwe been victims of h a t  stress (see Section C3.51, witkt 



Table C6.14. Juvenaile bald eagles band& in Arizona in 1988. 

Aluminurn Green M u e u r n  
Bird Bird USFWS Bmd Visual ID Bwd 

Breeding Area Sexi Number Rigbar leg kg Trmsmitter C u ~ e ~ t  S t a m  

,Marno 
M d e r s  
%adders 
0 m e  
Ive9s Wash 
Cliff 
Cliff 
Coolidge 
Cmiidge 
76 
76 
Blue Point 
Blue Point 
Blue Point 
Horseshoe 
Lone Pine 
Lone Pine 
Redlnond 
Redrnond 

- 

Yes 
Yes 
Yes 
- 

Yes 
- 
- 
- 

Yes 
Yes 
- 

Yes 
Yes 
Yes 
- 
- 
- 
- 

U&om 
D i d  1988 
Sighted 1989 
Sigbtd 1989 
U h o m  
U&om 
U h o m  
U h o w  
U h o m  
Sighted 1989 
Sighted 1989 
Died 1988 
D i d  1988 
Died 1988 
U h o m  
U h o m  
Unknow 
D i d  in nest 
Died I988 

Horse Mesa: Not banded-one young fledged 25-29 April. 
East Veade: Not banded-mo yomg fledged prior a 7 Mgy. 
Bartlett: Not banded-two young fledged on 13 and 15 May. 
Carayoha: Not banded-one young fledged in May. 
Pinal: Not baradd-one young died in nest prior b 13 April, 

Sexual differentiation based on body mewrements. 



one breaking i t s  neck on its maiden flight. Another eagjet, radio-taggd JJP22: died four w e e k  after 
fledging, apparently killed by a great horned owl (see Section C3.2), Four other radio-taggd 1988 
eaglets were tracked broughout Arizona in 1989 (JP23, JZ24, JWaO, and JW31). See sectiom C5 and 
A4 for details on &%me migration md movemenb of JP23, JZ24, JI26, JW30, JW33, m d  J035. 

C6.1.3.3 Summary of Banding and Telemetry-1989. We banded 12 (80%) of h e  15 h o w n  nestlings 
which survived to six weeks of age in 1989 (Table C6.1-5). The Barties and Cmyon nests were not 
cl imb4 due to the unstable structure of the cliff and pimacle; climbing might have resulted in rocks 
fdling md injuring the young, The Cibecue eaglet was nor discovered until 12 weeks of age. No 
bmdiwg attempt was made due to the risk of the young fldging during the nest climb, Single symbol 
purple anodized Auminum VID bmds were placed on 1989 eaglets. 

We capared and telemeter& two of the Bm1ett juveniles after fledging in 4989. The third young d i d  
in the nest on 9 May, its siblings left the nest on 10 md 11 May. One of the Bmleit eaglets QC51) 
fledged into a tddybear cholla cactus, so we spent 10 minutes pulling cholla spines out of the birds face, 
feet, md wings. 

Of the 12 nestlings banded in 1989, one bas died, and one was sighted in 11990. One nestling (J242) died 
at the Ive's Wash breeding area, breaking its wing after fafling from b e  nest. The eaglet may have been 
a victim of heat stress (see Section C3.5). One radio-tagged 1989 eaglet (JC50) was tracked  rougho out 
Arizona in 1990. See sections C5 and A4 for details on the migration and movemen& of JC50 and JC51. 
One 1989 juvenile (purple band on left tarsus) was sighted at the Ladders breding area on 18 April 1990. 

C6.f -3.4 Summary of Banding--1990. In 1990, we banded 11 (79%) of the 14 known nestlings which 
survived to six weeks of age (Table C6.1-6). The Canyon nest was not climbed due to the unstable 
stmchre of the cliff and pinnacle; climbing might have resulted in rocks falling and injuring the young. 
Adults were incubating at the Table Mountain nest on 20 March. The nest was not checked again until 
1 June. The large mount  of mute on the nest cliff indicated at least one young survived to an advancd 
stage of development. The current status of all eleven 1990 nestlings remains unhown.  Blue anodkeQ 
&urninurn V%D bands with two stacked symbols were placed on 1990 eaglets. 

C6.1.3,5 Summary of Mexico Banding-9988-1990. From 1988-1998, nine juveniles were band& 
from two nests on the Wio Yaqui River, Sonora, Mexico, as part of a study being conduct4 by Brym 
Brown in cooperation with h e  Mexican government, Reclmation, SRP, and USFWS Brown md Olivera 
1988, Brown et ai. 1989). Young were banded with USFWS bmds on their right tarsus m d  single 
symbol gold anodized aluminum VID bands on their left txsaas ('Table C6,I-7). 

We banded four nestlings at the Fig Tree and Rio SAuaripa breeding a r e a  in 1988, one of which (J41) 
died in the nest at 7-8 weeks of age. Two juveniles were banded from the Rio Shuaripa nest in 1989. 
The third eaglet successfully fledged on the day of &e nest climb, One of the 1989 juveniles @and 629- 
32MY gold band on left tarsus) was sighted at Tongue Point, Clatsop County, Oregon, from 7-15 
September 1989. An additiond three juveniles were banded from h e  Rio Shuaripa nest in 1990. 

The current status of eight of &e nine Mexico juveniles banded from 1988-1990 remains unknown, 
However, two of these eagles have been reported dead from shooling. The USFWS is currently 
aEempting to retrieve the bands for individual identification of the birds @. Mesta pers. c o r n . ) .  



Table C6.1-5. Juvenile bdd  eagles b m d d  in Arizona in 1989. 

Au&urn h v l e  Au&um 
Bird Bird E S W S  Bmd V i a l  TD Band 

Bredkg  Area Sex' N u m k r  Right leg k@ Tmsmitter Cumeat S h b s  

Marno 
Ive's Wash 
Ive's Wash 
Fort McDowell 
Fort McDoweI1 
East Verde 
East Verde 
Ladders 
Ladders 
Plnai 
Bartlett 
Badeat 

U h o m  
U h o m  
D i d  1989 
U h o w  
U h o m  
G h o w  
U h o w  
U h o w  
U h o m  
U h o w  
Sighted 1990 
U h o m  

Pinal: 
Bartlett: 
Blue Point: 
Horseshoe: 
Rdtnond: 
C i k u e :  
Cibecue: 
CIifB: 
Cmyon: 

Not banded-one young died in nest at - 1 week of age. 
Not band&-one young died in nest 9 May. 
Not banded-two young died in nest 16-19 March. 
Not banded-one young d i d  in nest 1-2 April. 
Not banded-two young died in nest 6-7 April. 
Not bmded-one young died irn nest at -5 weeks of age. 
Not banded-one young fiedgeQ 5-12 Jme. 
Not banded-one young died in nest 5-12 April. 
Not banded-one yomg fiedgd in May. 

Sexual differentiation b a e d  on b d y  measurements. 

Nate: One 1989 juvenile @ u ~ I e  bmd on left tarsus) sighted at Ladders breeding area in 1990. 



Table C6.16. Juvewile bdd eagles b m d d  in Arizona in 1990. 

Mueurn Blue A u h u m  
Bird Bird U S W S  Band V i w l  ID Bmd 

g h Sex' Number Rig& Ieg kZ T m a i t t e r  Chmat Sbtm 

Aamo 
AIam 
Horn M w  
Horse Mesa 
H o r n b e  
Horseshw 
Pha1 
Ph81 
76 
Ome 
W d m n d  

Canyon: Not bminded-two young fledged iza Jarne. 
C i k u e :  Not banded-one young died in nest 14 ApAl. 
Table Mounhk: Not banded-at least one young fledged in May 

Sexual differentiation baed on M y  

Prior to BioSystem' smdy, no Arhona subadult or na-adul t  bald eagles were b m d d  or telemeter&. 
However, Teql  Gmbb, USFS, r a d i o - ~ g g d  five wirntering subadult eagles Bear Apache Maid on 
Coconino Nationd Forest as part of a winter roosting study. Four of the wintering eagles were fitted 
with 65-grm Telowics bacQack trmmizers on t&e 172 M z  frequency with m expect& baEeq life of 
18 m o n ~ s  (T. Gmbb pers. c o r n . ,  Gmbb et al. 1989). %e eagle in 1989 was fitted with a m i l i t q  test 
model satellite bacback trmmiffer, as well as a ail-mount trmmiBer. These winter visitors were 
capmrd using a modified rocket net system origindly designed to catch wild turkeys md Cmada geese 
in the eatem United States (Gmbb 1988b). 

From 1987-1989, we captured Eve subdult (1-3 yeas old) and three nm-adult (ca. 4 years old) bdd 
eagles in Arizona. We b m d d  the nonbreding eagles with red color m o d h d  Visual Identificztion VID) 
bmds on the left tarsus a d  silver (duminum) U S W S  bmds on the right tarsus (Table C6.2-1). Each 
eagle was also radio-&gg& with a BioTrack @-gram bacback T%is subadult fernde bald eagle, most 
likely 3.5 years. old (Mceollough md Kkohn 1986), display& white flecking on a prdominmtly brown 
h a d ,  a white breast moEl& with brown, a d  m i n v e ~ &  white triangle on her back, trmmiRer in the 
fashion decrib& in Section E8. 



Table C6.1-7. Juvenile bdd eagles bmdd on %he Rio Yaqui, Sonora, Mexico, 1988-1990." 

~ u m i ~ u r n  Gold Ms&um 
Bird Bird L S F W S  Bmd V i s d  ID B a d  

k g  Sex' Number Right kg &$ k2 Triansmittei- C~n-ent S a &  

1988 
Fig Tree F J-0 1 629-26458 
Fig Tree F J 4 2  629-26459 
E o  Sabwz-ipa M 3-03 629-2660 
%o S A w ~ p a  M 3-04 629-2546 1 

1989 
Ria SAwWpa F? 1-05 629-3264 1 
Ko S&uaPipa F3 J-Og 629-32642 
Rio SAwWpa: Not bmdd-one yomg fldgedl 11 April. 

Rio Shuaripa M J-08 629-3264 
Rio Sahuaripa h4 J-03 629-32645 

Sexual ddifleferentiatiora baed on body meaisurernents. ' One I989 juvenile (band 629-3264?, gold band on left tarsus) sighted at Tongue Point, Clatsop County, Oregon, from 
7-15 September 1989. 

* Two Mexico eaglets (gold bands) have been reported dead korn shooting. The USWS is currently attempting to 
retrieve the bands for individud identification of the eagles (R. Mesta pers. csmm.). 

We rescued a subadult bald eagle (SFOI) from the upper Sdt  River, near the Cmyon Creek confluence 
on 22 June 1987. The eagk had a broken radius in the right wing that had pmialily calcified, indicating 
the break occurred 10-14 days =Bier (Dr. Hood pers. co rn . ) .  Rehabilitatd, bandd, md telemeterd 
at the Phoenix Zoo, SF01 was r e l e a d  2t Sm Carlos Raewoir on 9 October 1987, after a ceremony by 
the S m  Carlos Apaches. The movemen& of SFOl throughout Arizona are described in sections C5 md 
A4, SF01 died around 1 April 1988, appxently drowning in a stock tmk just north of Globe, Arizona 
(see Section C3.6). 

In 1988, we capmrd two nez-dul t  bJd eagles in Sdome Bay on Rossevelt Reservoir. We US& a 
noosed fish to capmre the mde (NMO1) on 2 Mzch 1988, and our radio-controll& power snare to 
capture the femde (NFOI) on 4 Mxch. NMOl display& typicd four-yea-old plumage (McCollough 
md Krohn 1986), retaining much brown flecking in his white head and a sepia band on the distal magin 
of the tail, with stripes mming up the retrices. NMOl also had a large white patch on his back. We 



Plate C21. Three nestling bald ezgles, "Aguiluchos" (10-10.5 weeks aid), at the Sziluaripa breeding area along the Rio 
Yaqui, Sonora, Mexico, April 1991. Note the gold WD band on the closest eaglet's tarsus (photo by D. Driscoll), 

tracked NMOI throughout Arizona in 1988 and 4989. Details on NMO19s movements are provided in 
sections G5 and A4. 

NFOl was banded as a nestl in in 1984 at the East Verde breeding area (see Section C6.1.2). The four- 
year-old female displayed typical near-adult plumage (McCollough and Krohn 1986), with brown flecking 
in the white head, a brown eye-stripe, and a brown band on the distal margin sf the tail. ' n e  brown eye- 
stripes copnaierged into a vertical stripe down the nape. We tracked NFO4 throughout Arizona in March 
and April 1988 (see sections C5 and A4 for details on NFOl's movements). In early May we received 
her signd near Gleason Flat on the Salt River. We entered the area and found her transmiEer had been 
cut off with a sshaq knife, but could not locate the eagle. Vt7e surmised the eagle had likely been shot 
and removed from b e  area (see Section C3.6). 





While trapping in &e Ladders breeding x e a  in 1989, we captured a anear-adult =sad four subadult bdd 
eagles using our radio-controlled bownek Some s f  these eagles appeared k g e r  t h m  Arkona birds md 
may have been winatering from a nofiern state (see Section $85.4). The first subadult mde  (SMO1) wzs 
captured. on 23 January 1989. A near-adult female (NF02) was caught ow 24 Jmuary, a subadult male 
(SM02) on 26 January, a subadult male (SM03) on f Febmzy, and a subadult mde  (SMW) on 2 
February* We tracked cH1 five eagles &roughout Arkona in 1989. SM02 a d  SM03 remrned with 
operating trmsmi~e9-s in 1990 and were again radio-tracked- Details on the movemen& of these five 
eagles a e  provided in sections C5 md A4. 

TELEMETRY OF BREEDING DLZTS 

Prior to BioSystems7 studies, no Arkona bald eagles had been b m d d  or  teiemetered 8s adults. 
BioSystems biologists utilized a variety of methods to capture bdd eagles, including a radio-controll& 
bow net, a radio-controlld power snare, md noosed fish, which are describd in Section E8. AduH& 
were bandd with a black Visual Identification WID) bmd os% the right tarsus and a silver (duminum) 
U.S. Fish marad Wildlife Service @SFWS) band on &e left. However, some captured eagles h d  been 
banded with UUSFWS bands as nestlings in previous studies maywood m d  Ohmm 1983, Gmbb 1986a), 
in which case we placed the VSiD band on the tarsus opposite the U S W S  band. The VID symbo%s have 
been read on Arizona bald eagles at considerable distances with Questar and other spoRing scopes. Data 
recorded from adults included body measurements, plumage chxaracteristics md information on blood md 
feather smples. 

From 1987-1989, we captured 15 breeding adult bald eagles in Arizona. We bmded and radio-taggd 
12 individuais, four fernales and eight males, at ten breeding areas (Table C6.3-1). Two pairs of eagles 
were captured at the Ladders and Horseshoe territories. Three adults were later recapturd, two of which 
we fitted with new trmsmieters. Each adult was radio-taggd with a BioTrack @-gram or Telonics 65- 
gram backpack trmsmitter as describd in Section E8. 

We captured five adults during the 1987 breding season. The Pinal fernde (AF01) was c a p a r d  on 13 
December 1986, utilizing a noosed fish on Roosevelt Resewoir. Her transmitter fell off on 6 May 1985 
when the single cotton thread stitch in the teflon ribbon used to attach the telemetry unit apparently broke. 
We used three stitches to fasten transmiEers on dill other eagles. We recaptured AFO1 on the S d t  River, 
above Ping Creek, on 13 June 1987, again with a noosed fish, a d  replaced her trmsmiffer. No sigm 
of abrasion or wear were found from &e trmmitter or bands. On 20 March 1987 we caught the Blue 
Point male (AMOI) on Saguaro Reservoir using a noosed fish. AM01 wa band& as a nestling at the 
Fort McDowell breding area in 1979 (see Section C6. 1. 1). The E a t  Verde male (AM021 was capmr& 
on 25 Mxch 1987, using our radio-controll& power snare, specidly d e v d o p d  for this site. We caught 
h e  Horseshoe femde (AF02) ow 30 March 1987 using a noosed fish on Horseshoe Resewoir. All adults 
captured iw 1987 were still breeding at their territories a of 1990. 

Through the 1988 breeding season we capQred seven adults. The Blue Point male (AM011 was 
recapmrd on 7 December 1987, using a noosed fish on S a p x o  Resemoir. We found no signs of 
abrasion or we= from the trmmiEer or bmds. We caught &he Pinto fern& (AF03) on 17 December 
1987, wi& a noosed fish on Roosevelt Resemoir. AF03 was banded as a nestling at &e B m 1 e ~  breding 
area in 198 1 (see Section C6.1.1). The Horseshoe male (AM03) was capmrd with the radio-controll& 
power snare ow 13 January 1988, and &he Bartlett male (AM04) on 28 Mxch  in t%e radio-controll& bow 
net. AMM, a nea-adult (4 yeas old), was banded as a nestling in 1984 at the Blue Point breding area 
(see Section C6.1.2). We capbred the Ladders female (AFW) on 1 April 1988 in the radio-controll& 
bownet, T&e Redmond mde  (AM051 was caapmred with the radio-controll& power snaae on 21 May 
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1988, and eke Cliff mdse (AM068 on 8 June in the radio-controlid bownet. AM06 was banded as a 
nestling in 1979 at the R&mond breeding area (see Section C6.1.1). A%% adults captured in 1988 were 
t i l l  breeding at their territories as of 1990. 

During the 1989 breding season we captured three adults. An adult m d e  (AM071 was rescued in the 
Cibecue territory on the Salt River below nest 2 on 21 November 1988, with a section broken out of his 
ulna (wing). We transported the eagle to Liberty Wildlife Foundation, where he w a  rehabilitated. 
AM07, banded st a nestling ifn 1977 at ghe Bxirtlea breeding area (see Section C6.1. I), wst released at 
the Tonto Esmzy ons Roosevelt Reservoir on 16 J m u x y  1989. We recapmred AM07 on 22 Febmxy 
1989: while trapping wit3 a noosed fish in the Pinal territory. He appeared to be in excellent condition, 
with well developed breast muscle. We recapkrd the Pints female (AF03) using the decoy eagle 
technique, and changed her telemetry unit on 30 Mxch 1989. AFO3 showed no signs of abrasion or 
wear from her transmitter or bands. We captured the Ladders male (AM081 on 2 April 1989, again using 
the decoy eagle method. 

The Pinto female QAF03) was still nesting at her breeding area as of 1990. The Cibecue male (AM07) 
d i d  of u h o w n  causes in April 1989, north of Globe, ArHona (see Section C3.7). The Ladders male 
(AM081 d i d  6-10 May 1989, apparently of brain d m a g e  resulting from a bHow to the head by a 
peregrine fdcon (see Section C3.7). Further details on all of the adult bald eagles capmred from 
1986-1989 are provided under the appropriate breeding areas in Section D4. 

ED EAGLES IN  BREEDING PAIRS 

Nestling bald eagles have been banded in Arizona since 1977 (see Section 66.1. I), although no effort 
was made to band dl nestlings until BioSysterns9 study (2387-1990). By banding dli (or at least most) 
known Arizona nestlings with USFWS and VID bands, it will be possible to document the survivorship 
of individuds well into the h a r e ,  specidly when the eagles reach breeding age (4-5) awd their VID 
bmds can be read at nest sites with spotting scopes. 

We have gained insight into bald eagle moflality through banding and telemetry. We have learned about 
ten juvenile deaths, four subadult moflalities, six adult replacemen&, m d  three adult mortdities (see 
Section C3) that would have gone unnoticed witRout the aid of banding m d  telemetry. 

Band recoveries of nestlings from studies by Robert Ohmm (see Section C6.1.1) and Tery% Gmbb (see 
Section C6.1.2) have also shed light on %he age structure of bredcling adults. We have sighted 18 eagles 
banded prior to 1986, 16 of which are breeding (Table C6.4-1). One of the two ~oanbreding near-adul~ 
was sighted at the Sheep breeding x e a  following the resident male's disappearance in 1988. The other 
~o~abreeding nez-adult (NF01) was capNred at Sdome Bay on Roosevelt Reservoir in M z c b  I988 (see 
Section C6.2). We aged eighs of these 18 birds; one bird was banded as a aestling in 1977, three were 
banded in 1979, one was banded iin 1981, and three were b m d d  in 1984. In addition, we have s t i m a t d  
bmd years for those breding eagles whose USFWS bmds have not been read. Three (md possibly a 
fourth) x e  from Ohmart's studies (1977-1982), md at l e s t  six (probably sevea,) are &om Teryl Gmbb9s 
research (1983- 1985). 

From 1986-1990, BioSystems captured m d  banded seven previously unmbmdd adults, two near-adults, 
md five subadults, We captured and placed h71D bands on five adults and one near-adult which were 
banded with USFWS bands as nestlings in earlier studies, In addition we banded 62 Arkona nestlings 
with UUSFWS and VID bands? md misted Bryan Brown (&own and Olivera 1988, Brown et al. 1989) 
in the banding sf nine nestliwgs on the Rio Yaqui, Sonora, Mexico. 





Tab-ale C6.4-1 gives deails on the hown b m d d  aduls at Arbona bJd  eagle breding areas up to 1990. 
Four of these adults have died: $he ChinoiAlmo femde (629 ) in 1987; the Cibecue 
mde (629W53) in 1989; the Ladders male (629-32680) in 1989; md, the 1990 Ladders m d e  (629- 
14562). One of the d a d  adulB has shce been replaced by mo&er b m d d  eagle, the A lmo  female in 
1989. 

All of these br&ing areas should be check& for b m d d  adults each y e a  in order to document 
replacement ( m o a i t y )  wi&in the pair. K s ~ i n g a  band& in 1987 wi& VID bmds may show up in 
b r d i n g  pairs early as 1991. These bmds can be read with a spoEing scope md will shed 
mwsiderable light on the suwivorship of Arbna ' s  juvenile md d u l t  bdd eagle populatiom- The 
bmdkg efforts from Arkona bald eagle studies are just begiming to pay off in t e r n  of d a a  on the 
m o d i t y  of b r d i n g  a d u l ~  and the survivorship of nsdings to b r d i n g  age. By chsking ?he bmd 
sQms of each adult in each b r d i n g  area every year, we will acqsaire h a e r  information on the nestling, 
subdult, nw-adult, awd adult bdd eagles banded in Arkona. 

As noted in Sxtiow C2, mawy bre4ing areas have been occupid in y w s  prior to heir discovery by 
mmagement agencia. In addition, adults have been sight& ye=-round in areas where we have not found 
nests, suggesting &at more brdiing areas exist than are currently known. Together with sites not 
enter4 for banding due to safety mncem for the young, these urnknown nest sites provide a source of 
unbmdd eaglets which may enter breeding pairs as adults md near-aduls from 1991 onwaud. 

Assuming that bald eagles bre4ing in Arkona were born in A r h n a  (which is supported by bands read 
to date), of the 46 Arizona nestlings b m d 4  prior to 1986, a mirairnurn of 39 percent (n = 18) survived 
to breeding age (4-5 yeas old) (Table C6.5-1). At least 20 sf these young (43.5%) survivd  rough 
heir first year. This number is likely much higher, since sumivorsbip in the 1-4 y e a  old age classes 
is difficult to document. Nonbreeding bald eagles range over a vast area, and since they are not centrdly 
located until they establish a territoq? band sightings and recoveries are minima%. Most band recoveries 
in Table C6.5-1 are from breeding eagles trappd during our study, which acwuns for the close 
percentage of survivorship for the 8-6 year age classes. Actual sunivorship is likely much higher in tAe 
first four y m s  of life thm the table indicates. W e n  young bmded with VID bmds from 1987-1990 
begin bree8ing (their bands can be r a d  with a spoffing scope at wnsiderable dismces) a much better 
p i a r e  of sumivorship will develop. 

We record& 110 bmd& adul& in ArHona pairs who's bawds have not been read to date; however, the 
ages of &ese eagles were =timat& from the first year the bmd was sighted (see Table C6.4-1). Using 
&e youngat possible age, we mived at a mhimum sumivorship figure for these b m d d  ( u h o w n )  
eagles. Four eagles b m d d  as natlings ( 8 . m )  sumivd &rough their twelM y e a  of life. One male 
eaglet b a d &  ia 11977 died at 112.5 years old (629M53), &&ough two other males @mdd in 1979) 
were still b r d i n g  as 12-yw4lds (629 7). An additiond female, whose band has 
not been read, has been b r d i n g  at the Cliff tenitoq since 1984, mking her at least twelve years old 
(asuming she was at least five in 1984) at &e end of 1990. 

We b a d &  62 Arkona netlings from 1987-1990. 'These data are not includd in Table C6.5-1, since 
&e young will not reach b r d i n g  age (4-5 yeas old) until the 1991 a d  1992 b r d i n g  seasons. 
Sumivorship @as& on bmding recoverim) prior to b r d i n g  age would be largely underestimatd d%ae 
to the vast ranges covered by non-brding eagles, decrming &e chmces of reading a band. First yea  
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m o d i t i a  in the table are dl deaths prior to migration, dhough ody three (6.5%) have been 
document4 from previous bmding efforts. Of the 62 young bmdd from 1987-1990, sever, 91 1-3 5%) 
are h o w n  to have died iri their first year, and one (1.6%) in its feu* yeax 93 yeas  old). However9 we 
tdemeterd 15 juvenfles from 1987-1989, of which three died md one trmsmiger failed prior to 
migration. Of the 11 juveniles which migratd, a minimum of eight ( 7 2 . W )  sumived their first cdendar 
y w  of life. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

