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Habits of Bald Eagles Wintering along the Crooked River, Oregon

Abstract
t ]a ]d (ag |es( l /d ln ,echr i l cacorep l ra1as t r r t r r lo l rsc r r rd in theupperCrookedI t i re rd Ia i r lagr ' i l r r ' r la |0

l9 t l6  and 1987 ro  lo . ! re  roos ts  aDd ro  desd i l ) { i  nbsr ing  lub i ra r .  { .q le  obundance.  and Io r .s ing  ln .har io r .  Thc  nunber  o feag les
pea led  ar  -  I  l5  , l l r ins  rh , ,  $eeks  o{  l0  N l la rch  1986 ard  2  \ la r rh  1987.  tdge munna l  car .asses  { , l { \ i r  an( l  ( i r r l  i i r  were  rhe
p r i n l a n f o o d s o u | ( t j | . ( , r . r g | . s l l U | j n g J t n u a ' - r n d F e b r u a n ' G l r r n 1 w 1 r r i r e | s l 5 p e r n r o p / r 1 u . . S p p ' ] ] ' e r e i n l I l ) a n l j i l ! l ( | u | j n g

\'tafch lnd.{prit. Tr.h{l

l ronhun lonac t i r i t ies . { i lnn)s |L rc .sbU|on i ]co1 lonqoot l tPr tpa ls&/ l l ]de l
i n d i r r L a l s j n f o r e s t s t a l d s ' R . s U l | s i n d i c u | e l h d : l l 1 r . . l a l t j a ] h r n o l , b l ) l a g l . s

wrs preriou-lr thousht, 2) ,,s ol rrg( mdmrnul cadon h! bakl eagl{'s .a,, t. .,,hu(!d bl nor placnrg car.aii.s i,i r)its. otx.ning
intact carcasses to erpose flcsh !,id \in!rd. lnd plocing rarr:mses aL least 2;0 ,r lnrnr human adilities, and:l) hrg, (63-152
c n i d i a n l e t e r a t b r e a s t h r j i g h t ) c o n i 1 i n [ \ | r c e S l h a
munt |n igh t roos t ing ' \ ' Ianageon l l , l .ba ] { ] . rg | .u ls | inghab i ta lshou ld incud l :

t i ! , s .  l ) lu r ins  o l  dec idLr
zones  Iom ln ,  s lo ( ik  c .e l ins .

lntroduction

Bald eagles olien roost communallr ncar abundant
sources of fo(xl during linter. In the Pacific \orth-
r{cst. lfate owl concentrations (Kcistcr et ol. 1987.
lsaacs and Anthonv 1987) and spat 'ning salmon
(NlcClel land et al.  1982. Stalmaster al.  19i9)
attract large nurnbers of bald caglcs, ancl corn,
rnunal night roosts are common in these areas. Thc
reason for conrmunal roosting is poorlv undersloocl
(Anthonv et al.  1982, Keistel ct .r l .  1985). Onc
l irnct ion mav be for r:ommunicating locrt ions of
lbod (Ward and Zahavi 1973].

Pcak counts ol ll2-,->5 bald eagies, prirnurilv
Ioraging on largc mammal carr ion. l ,ere reporLcd
along the Crookeci Rirer in ccntral Oregon during
winter, l97B-198,1 (t1.S. Bur. Land 1\Tanagc..
unpubl. drta). but onlv onc roost l las located
r R .  H i ,  l . r l ' ' l l , , r n .  l  S . l t .  \ .  l - o r .  S e r r . .  1 , " r - .
orrnm.). Bccause oi the threalened sLatus ofthc spc-
cies (1,.S. Dept. Inter ' .  l97B), conccrns were raised
about thc possible elfects ofdmber nanagoncnt on
unknown comnruniil roosts along the Crooled River'.
As a result, $,e stu.lied Lhe habits of balcl cagles
winteling abng thc Crooked ltiler. (lrook Co.. Ore-
gon during the ninters ol t9{}6 and 1987. Our

r (1, , . r (J, r  ld l l r i .ss:  Or 'Fon Depl fmenr ot  l ish ard \ \ i ld l i lc-
; l l8  Nl l  \an, lo,bcrs.  CoNrl l is .  Oregon 97:J i j i )
'Current  address:  L.S.D.1.  for tst  Scnnr ' .31iJ855 Ochoco
Rafgo Strtior. Prnrerille, Oregoh 9775i1

objectives werc lo locatc roosts and descrihe rx)sl-
ing habitat,  caglc abundance. and lolaging
beharior.

Study Area

Thr sludv uca. located in central Oregon. included
the Crookcd Iliver tlrairrage lronr PrincvJllc Reser'
'r.oir-cast (upstream) 1o Rager Rangcr Station (!'ig-
urc l) .  lhe ( lrooked Rir 'er, abovc I ' r iner. i l le
Reserloir" drains the Ochoco l \ f truntains to the
north, the BlLre l \ lount.r ins to the east and south-
cast. and the N' laurv IIou la;ns to the south. Ele-
vations ran€te f iom 986 rn at Princl i l lc Rcscrr.oir
to 2l l l  m at Lookout MoLrntain in thc Ochoco
Vlountains. The cl imate is semi-arid with low an-
nLral prccipitat ion (mean : 30 cm). lou, humiditv,
and a rvide rangc bctleen dai lv maximurn and
minimum lemperatures (Flanklin and Dvrness
r  973) .

\'lost of the floodplain of the Crookecl Rir.cr :rnd
its major tr ibutaries is pri , 'atelv otncd ancl has
brcn conr.crted to pa-stureland. Individual or small
groups of deciduous trees ale scattered in lhe rivcr'
val lev. \atural \egcl l l ion zones var' ,v by elevation
and aspect; dominanl species in ordcr of increas
ing eleration arc juniper (Juniperus or:cile-ntu,lis),
ponderosa pine lPiruts ponderosa). and grand fir

iAbies gruntli,s\ and Douglas-frr (l'seudotsu.ga nr.en-
.aieri i )  (Flankl in and Dvrncss 1973).
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a = Known Ba d Eag e Roost

O - Suspecled Bald Eagle Roost

l . j g L | l . ] ' v a I l s h ) $ i n g L h . s | ! d ) a f . J l l l r \ i n t l ' r i n b a | J . a g [ ] s | n d

in  .e r t ra l  ( l regon.  1986 1987.

Methods

Counts of bald eagle-s rrele conducted weekly from

Januarr through Apri l .  1986 and 1987. to est i
rnate the bald eagle populat ion and Lo deLrrmine
plincipal l i ' r ' rJing arcas und foods. Wc bcgan
counts at 0900 h. afier most eaElles had lelt night
roosts to feed. ancl Lriecl to r:omplete r:ounts bv
1 3 0 0  l r  . , , t l r . r t  f  i r l .  1 ,  n  n ; t h ,  [ , , J i n "  r r ' , . r . r u
soar. ioai.  or return to roosLs r lere nol rnis-red.
Counts lcrc madc b_r trro parties of one ol two
people clr ir ' ing al l-r leathcr. prrbl ic roads. Each
partv covcrcd = 1/2 of the studv area b,v driving
slowly (16-64 km/h) in opposite direct ions lrom a
start ing point at -\ ' l i lcpost 46 on Highlav 380. Wc
stopped at 0.4-3.2 km intervals to sc:rn the sur
n , ' r l d i n !  a r ' ' ,  r ' i t l '  I ' i r ' , "  ' r l a r - . r r r , l  . l , u t t i r r g  - ,  1 ,1 ' -
and tlv to locate elerv eagle present. Age cla-qs
(adult :  al l  lhi tc hcad and tai l .  subatlult  = anv
deglee of brown in head or tai l  leathers. or un-
kno$n : plLrnagc not cl ist ingu ishablc). location.
lctivitr. and tinlc rrere recdded ibr each etrpile ob

Aerial counts of eagles $ere conducted \\eeklr
from 27 Fcbruarv to 26 frlarch l9B(r at the same
tirne as df i \ ing tr)unts. Acrial rounLs \!crc madc

by a pi lot and t lro obserrers. f lving 1ow (1 00-500
n) ancl slorr (95-130 km/h) ovel the d r. ing suf-
rev route in a Cessna 172 f ixcd+ring aircraft.  Age
class, location, act ivi tv.:rnd l ime rvere lecorded
ior each bald caglc obscrvcd. Air- ancl ground
counts wcre used to calculate a double-suner es-
timate ol population size (l'lagnusson eL al. 1978):

\ = J i S , + B + l ) i S , + B + 1 1  r { B  + l r l  I

N : lhe popuhli.rn eslinute

S' : bud ergles seen fronr the air but not from rhe ground

S2 : bald ogles seen flon the grounrl but not frorr the air
tl : br d ragl* s,ai br borh suNels.

f i te u-"ed dif lerences in counts of ar]ults and
subadults bet1{een sur\.ey tvpes to calculate Sr. Sr.
and B. For cxamplc. an air survev count o1 21
adults + 9 subadults (30 caglcs) and r ground sur-
vr- 'r  count o[ 20 aclults + 15 subadults (35 eagles)
lould vield an S' r,alue of I  [(21 20) + 0], an
Sr value oi 6 [0 + (]5 -9)1, ancl a B ralLre of29
(20 + 9); rhcrcforc" \  = L{] + 29 + 1l (6 +
29 + 1) /  (29 + L)l  I  u,oLrld result in a popula-
tion estimate ol 36 eagles.

Carcass surrevs lele conducted tlrice \reekh_
during l986 and once per week during 1987. b1
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one or t1!o people drir , ing Lhe survev r-oulc. I lur '-
ing lhosc surrcvs i lc sealched lbr nerl  carcasse-"
dnd obsen'ed bald eagle a(,t iviLv at prcviousl,v lo-
cated carrasses. T,rxration. spccics. clcscription (age

tlass. sizc. and color),  and concl i t ion ( l  :  appar-
cntl-v* ir tact. no meaL sho\l ing;2 : oprn. mcil t
sho*ing but no purt ofthc skeleton exposed; i3 :

part o1 the skeleLon erlxrsed. )507o ofthc mcat
rcmainingr ,1 = < 5090 ol the meat rernaining; . '>
-  - t " i pp .d .  a1 ' l , a ' ? r r t l r  l i t t l -  , , r  nu  n r , . r t  r ' ,  m . r i n
ing) werc rcccrrJccl for all mule deet lOtlotniLetLs
hemiontu) rnd cattle c:rrcasses. Condition r,'as
recorded onlv during Lhc f irst obscrr. lr t ion oI the
calcass in 1986. ln 1987. carcass condit ion uas
recorded dLrring rach obscrlat ion. Agc class. dis,
tance l iom c:rrcass. and acl ivi l r  ( feeding. I lying.
perching. f lushing rJuc to disturbance. etc.) of ea-
glcs t'ithin 500 m ol ctrrcasse-r \rere recorclecl dLrr-
i ng  each  obse r !a t i r ) n .  Ad r l i t i ona l  ca l cass
' , 1^e r r r t i , , r r .  r ' ,  r ,  r n . r , l ,  r ' l r ,  r r  ,  u ' r n t i r r g  e r rg l e - .

Flights of caglcs lcaving iieding arels during
lale aliernoon wer-e observed and rnappccl. Ifa con-
sislcnt pattcrn of llights to a pa|tir'ular area u,as
obsen'ed. thaL area *as scarchcd for a communal
night trost, Oncc a roost t 'as located. roost counts
n'ele condlrcted weeklv. as long as eagles crrntinutrl
t , r  u :F  rhc  rno : r .  E r ; ] . -  s ,  r ,  , ' , un t ,  J  l c J \ i n€ r  r uo : t -
at dawn or anir'ing at loo-ets [t dusl. Age class.
l l i g l ' t  d i r ' ' c t i , , n  l r , l  . r l t i t ' r d , .  . r r l l  t im ,  "e re
recorded lbr each bald eagle obserred. I)rr l ing
I  q i J  ,  ,  r , , l r r r r t - . r -  i r , ,m  l u ,  r l  ,  omm' .n  i t i e -  s  e re  o r -
ganizecl to conduct t 'eeklv crunLs at prrviouslv-
locaLed roo-sts so thal *e could scarch for unknorvn

Trees )30.5 cm dirmeter at breasl height
(dbh) in communal roosls wcrc mcasurcd during
Jul1 1986. lhe 30.5 cm dbh l irnit  ras selcctcd
because use of lrecs that sizc or smallet Ibr roosr
ing has not been reported for the Pacific North-
$,est (Inthonv et ol. I9B2- Tsaacs and Anthony
1987). Spr:cies, dbh. and hcight lere recorded for
al l  t lccs nlt lsured. Conifers were als, grrrrr orrc
of file stfLrcturc ciassi{ications (l = live top l,ith
no large dead lateral l imbs. 2 :  most]r l i r .e top
l ith fo,; largc dcad lateral limbs. 3 : mostlv dead
top rith several largc dead latc'ral limbs.4 = dead
lop wilh largc dcad latcral l imbs and sorne l ive
lor.cr l imbs. 5 = cornpletely dead ir iLh lalge rJcad
lateral Jimbs) (Isaacs and Anthonv 1987). A trct
r las c.rrsidcfcd a roost trcc i f  there ra-. one or
more intact castings belo$ lhe lrcc. Roost trce
charactcrist ics (species. dbh, height. ancl st lucture

class 1or coni lels) rvere detefmined by mcasuring
all r(rcsl lrccs. Roost stand char:rcteristir's (spe<ries.
dbh. height. rd structure clas,c fcrr-conifcrs) t 'ere
deterrnined from a svstcmatic sample of trees
) 30.5 crrr dbh. Castings belot' all roost trees werr
counted and categorized bv crrndit ion qrntact or
piece) and primarv composit ion ( i .e..  fur or
ieathers).

Student's t-Lest stat ist ic r\ ,as usrd to test ior
cliffcrcnccs between rnean stald and ronst lrcc
charncteristics. (ihi-square goodness-of-fit tcsts and
Bonfernrni cnnfidencc intcn'als (Bvcrs er al. 1984)
r,;erc usccl to claluate carcass use and eagle reatr
t ion to human activiLies.

Results and Discussion

Tim ng and Abundance

Tn 1986. the number of eagles seen during driv-
ing counts increased steadi lv from 23 during the
*cck of 6 Janudrv to 86 during the ueck of l0
Xlarch (Figure 2). then clroppcd sharplv to t lo ea-
glcs in the last t 'eek ol Apri l .  In I9{}7. numbers
of eagles stilvcd bclor,; 20 until the last week ol
Januan.rrhen 46 $ele counted. CounLs thlough
l 'ebruary rrere similar to 1986. Thc pcak count
in 19{17 occrrrred onc t 'cck earl ier (teek of 2
March) than in 1986. :rnd counts for lhe remaindcr
oi l9B7 trnt inucd to be one t 'eek ahead of the
1986 pattern (Figurc 2). Prior to 1986, numbers
oi bald eaglcs along the Crooked River increased

l-igurc 2. tr'eek1r driring counts and double-sur!, y i,slinalcs

of ba.ld eaglei :loq rhc Crrx,krrJ River. Oreson.
t98ar L9lJ;.
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through Januarr and Febr-uarv. pcakcd in mid-
! ebmary (1 vear). \{ruch 14 years). and earl,v-April
(1 r'ear')" ancl declined through Aplil and enrlr, Xlav
{t. .S. I lur. Land Nlarragr..  unpubl. data). Nlean
date o1 peak r.ount lbr l979-8,1. l9{}6 anrl  l987
ras l3 ] ' larch ( l  :  B. SD : 17.,1 davs).

Tirr ing ol peal abundancc r l i i fcred arnong
vears ([ , .S. Brrr.  T.ancl \1anage.. unprrbl.  rJata, This
stucl_l) and probablr resultcd from annual raria-
t ion-q in and intclact ions among wcalhcr. food
abundancc. t iming oi bald eaglc migration. and
timing ofcounts. Variat ions in t iming ol peal abun-
dance havc bccn related to weather and fcxrcl abun-
t lance in the Harne, '  Basin of southeastern Oregon
(Isaacs urrcl Anthonv l987). thc Klamath Ba-sin oI
Oregon and Cali frrrnia (Kcister et al.  1987), and
Glacicr Natiorrnl PalL. lltrntanr (1\4cCielland et a1.
r  982) .

S'c'obscn'ed a suhsLarrtial incrr-'asc in number-q
of bald eagles the wr-'ck aftcl ice broke up on thc
(lnroked Rivcl cluring both vears of thc studv (2i3
belore ice bfeak-up lo 43 aftel in 1986. t3 bc-
Iore to 50 af icr irr  f9B7). S. l i l rnorc (Bur. Lancl
X{anage.. 1rers. comm.) also noted increaserl num-
bers rJuring the spring thar. Thc spring thal rr.as
probablv related to the rrumbcr ofeagles ohserved
along the Clookcd River because iL crr incidcd with
a local incrcase in ibod (aitetbirth irom ca.lvirrg.
cows ancj calvcs that died during calving. gnrund
squincls. $,aterfo*1. f ish) and to the l iming ol
spring bald caglc migration. S'e also olrscrcd that
pr'ak bald eagle connts occurrcd the thild l,eek
al ier ground squir lds cmcrged in both vears and
thaL l lelrk counts lbl the ( lrookecl Ri\ 'cr occnlrecl
lhc samc t 'eek:rs Lhose in thc Harney Basin dur-
ing both rr:ars {Oreg. Depart.  Fish and S i ldl . .  un
publ. data). Peak balrJ caglc counts in the Harnev
Basin havc consistentl !  coincidc'd r, i th the north,
lurcl molernenL ol rr igrant laterlbt ' l  ( Isaacs arrd
,\nthonv 1987) ond the departure ol e'aglcs from
the Klamath Basin (Keister el ol.  1987) lhere
r,".ateribt l and bald caglcs orelwinter. Young
(1983) docurnented movenrrnl oI a marked bald
eagle from the Klamath Basin. where i t  wintcrccl,
north\rud in Sl:rrth. Lhrorrgh ccntral and norlh-
er-r lern Oregr)n. 

' l 'hat 
bi ld -spent a briel pcriod

l 'ccding on glound squirrcls in northeastern Ore-
gon. All oI the-se observations provide evidence of
a relaLionship bclw.ccn peali  counl-q on Lhc Crookcd
Riler and north\rard rnigrat ing bald cagles.

Oul t'eeklv population estimatc (l'igure 2) was
I ' r . . , 1  u r r  J r i r i ng  co rn l -  and  dn r r l ' 1 ,  - . u r rn r  e . t i

rnatcs. bccause ther, u'ere madc during a singJc
day. The doublc-sur"iev estimate las probablv the
most accurate popLllaLion cst;mate, because therc
ltcre ah,avs eagles sccn from the air Lhat rrcrc not
obserred lrorn thc ground and vicc lcrsa.'l'he max-
irnum cstimate lrom the double-surlev rnethod was
1I7 eagles on 12 March 19{J6 (Figure 2).
Subadults and eagles in { l ight or perched at loca-
t ions oLhcr than on the ground or on feirceposls
(in junipers. on r- imrock, ctc.) w.ere often misscd
duling aerial suncvs. lhe abi l i ty of cagles to
changc locations or move onlo or oiT of the stuclv
r r r , , r , l ' r r i ng  t l r -  t ime  l r l t u ,  r . n  . r i r  r r r d  g rnL rnJ  - ' r i -
vevs (as much as I h) ma,v havc affccted the esti-
rnate ol lopulat ion sizc bv the doublc-survey
Lechniquc. ' l 'he best and most cconomical meLhod
oi censusing the populat ion on the Crookccl River
\ras thc drivin€t count; i t  coulrJ bc conducted clur-
ing a single dav, and fcwer cu;dcs vere misscd than
bv aerial counLs.

Peak eagle lbundance obsened by driving
counts during this studl '  (mcan = 86. \  :  2. SD
: 0.7) rvas ncalh twice that reported for 1979-84
(LI.S. tsur. Land X{anagc., unpubl. datai mcan =
4.1. \  :  6. SD = 8.1). Most of Lhe incrcase tas
probably due to inr:reased suncv effort as a re-
sult  ol our studv. Thc numbcr of individual bald
eagles that uscd the Crooked River duling the win-
tcr t'as probablv highcr than oul marimum counts.
Young (1983) observecl rnovcmcnts of radio-
equipped bald eaglcs at American Falls Rcsen'oir.
Idrho. and speculated thaL as manv as l ive t imes
thc marimum daill count of bald eagles may havc
used that area for Jrcriods ranging from one dav
t o  r l l  r i n t '  r .  l l  t l r i .  p a t t e r r r  , , f  r r - ,  ,  r i . t .  a l o r r g  t l r
Crooked River. as manv as 500 individual bald
eaglcs rnrN pass throlrgh and usc the area annuallv.

Prior to this stuclv. \rc suspected that balcl ca-
gles in the Crookcd ltiver drainage rvcre birds that
hacl rnor.ccl north liom the Harncv Basin. Ho*ever,
simultaneous counLs in thc tvo areas (Oreg. Dc-
part.  Fish and Wildl. .  unpubl. data. This study)
indicate that bald caglcs on the Crooked River t'ere
differcnt than those in the Flarncv Basin. Thus. the
100+ hald eaglcs observed along thc Crooked
Rivcr substantiallv increased thc number of bald
, . r y l e .  kno r r r r  t o  n t i l ; , / i  ,  r s t p fn  ( ) r eg6D i n  $ i n t . r .

Food Hab ts

Large mammal carrion rlas the most common food
item tc obserr'ed hald eagles cating. During 1986.
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900i o{ fi:eding obsenalidrs (n : 73) r'ere rt deer
(3070). con (459o1, or c'alf  ( l  5r/o) carcasscs; l09o
$efe of eagles l ieding on small  anirnals. most o1
lhich (5 ol7) were identi f iecl as grouncl squir lels.
In 1987. fcccl ing obscnations r,crc cqually rJivicJcd
betrreen large nlllnmiJ caLcasses and small
anirnals i l ,1 cach). Tlo factors contr ibuterl  Lo this
di l f i rence. There lrere f iwer l :rrge marnrnal car-
casscs avdi ldblc dur. ing l !)87 (,10 in 1987 r.s. 130
in l9l i6) and ground -squir lels emerged earl ier in
]987 i l  I  FcbrLrarv 1987 r 's. 20 Fcbrrrarv I  9f: j6).

The extensire rrse of rnanrnals for- lcxrcl rras
. r r L - t . r r r t , . r t eJ  b r  t he  c , 'm1 ' " - i t i un , , I  i n l Jc l  ,  r - l i nE {
(n : 251) lound in cornmunal roosts; l l9ol) r lefe
composed plimarilJ oi lirr. ln the Harney Basin,
ualrrfrxr ' l  wer-c lhc pr- irnarv forxl.  arrd l l6(/o of
1.910 castings t 'ere composed primari lv of
feathers (Isaacs arrd Anthonv 19{}i)

\ ' losl carcasses observed (n : 133) lere deer
(49olr).  Deer car{ i tsses r\ere located nearer pub-
lic roads thnn cattlc calcasscs (mcan distance lbr
r l ce r '  :  5 l  r r r .  r r  :  65 .  SD  :  6 l ;  h r r cahes  rnean
: 1i1,1 m. n - 21. SD : l2B: Ibr cols mean :

277  n .  n  :  4 i .  S I )  :  2751 .  bccaL rsc  r ros l  dce r
died due to collisions Nith motor vehicles. In con-
lrasl.  cal l le diecl of nalural .ausest|herethe! were
pastrrrcd.

f lsc of car-casscs bl bald cagles \\as affecle. l
b,v distance to human activitv and carcass crondi-
t ion. Usc ofcrrcassrs inclcascd with distancc f i-orn
roacl-q (Figrr le i la) and rras signif icanl l !  less (P <
0.05) than crpcctcd for calcasscs 0-99 rn from
roads and signiiicnntlv more (P < 0.05) than cx-
perred for carcasses )1,tr9 m frorn roads. Della
Sala er a1. (1989) lbund that rnost bald eagles
(7130i. n :  6i3) fbraged ) i>0 rn lrom roads in the
\ \  i l l . rme t t "  \ . r l l e r  sh . r "  ' l ume- t i c  - henp  ,  r r r i u r r
was lhe prinlarv ioocl.  l lLrshing responses caused
bv humur actilitl alonf( roads decreased lrith dis-
tante (Figure j lb) :rnd rere signif ic:rnt lv more (P

< 0.05) tharr er.pec,ted ( irO rn from roacls and
signif icantlv i i ' tcr ( l '  < 0.05) than crpcctcd
)2:tr9 rrr frorrr |oacls. StalmasLer (1980) and -ska-
gen {1980) reporled simil  responses bv t inter
i r r ; 1 , . r l J  '  . r L l , .  t , , l ' ' ; r t i r y  r ,  t  r i t i , .  r 1 , , r r g  r i r ,  r .  i r r
no hNest Vashington where salmon carcasses
werc lhe prirrarr lcrori .  RalcJ eagles used carcasses
that had i lcsh ancl visccra crposccJ rnorc lhan cr-
pected (I'i€tule l3c): cnrcass use r,".as signiiicantlv
less (P ( 0.05) than e\pecLed for apparently in-
lacL and stripped {appeafed 1() h:r!e lillte or no meal
rcmuining) carcasscs.

. '":

.:.
a=

- i ! 1 . r .  L  n

I . f n . , J  r

l . ' "  ' - , '  ,

figure 3. lluld r:agb usc ol largc rrarrrnrl carQsscs br rli"

ta ,n .  l ;oh  tuh ln r  roa( ls  ln r l  ra r r *s  r  o rd i tn r r  a lu rs

the (imked Hirer- Oregon. 1986 l9U;. *lnilrlres

a rl{ference beneen expecteil results and obsered

resulls {P < 0.05)usnrs Chi squue goodness of fit

tests anrl Bonlerroni conlirlence interrals {Brers r:t

al. 198.11. \unibers on lop ol rhe blackcolunns are

sanple sizes.

' lhcrc 
las a shi l i  l rom usc of l f ige mammal

canion to small lood items in late-!'ebruary. Onll
I  7 (21olo) observations of bald eagles Lrsing large
rnammal carcrsscs occulrcd in March and April.
e\en lhough carcasses \!efe st i l l  abundant and the
eagle population peaked during that time (l-igure

2). \ ' lost bald caglc sightings ir  \ Iarch and Apri l
$,ere near fields with larple populations of ground
srluirrels and near cahing areas where st i l lborn
calrr:s anrl aftcrbith werr,' availablc. Scr.crtl
ranchers Rllowed the -qhooting ofground srlLrirrels
1or target practice. lhich resulted in high arai la-
h i l i t r  o l  ,  e r , , r - - e -  t o  - c r r \ e rge r - .  \ \  e  - as  r r , ,  e r i -
dence that eagles ingested lead lhen ieeding on

liround squincls that hacl bccn shot. but bclicvc
lhc  po l cn l i a l  f o r  l ca rJ  po i son ing  cx i s t s .

l lse oi large mammal carcasses bv bald eagles
could be increased b_-v placing calcasses at least
250 m from arcas of humln acti\.itv. ltclocating
road-killed deer to isolrted areas alrav from roads
rvoulcl not only cnhancc fccding opportunitics but

l
i
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{ould pre\,ent lehicle-incluced injurics and mor-
Lal i t ics ofcaglcs. l lanchers could increase food bl
leaving or placing dead l ivcstock at least 250 m
fronr hLrrnan actir.itv and bv not pl:rcitrg carcasses
in crcalated pits \rhere they tele not uscd bv
eagles.

I'he increase ir eaglc numbcrs after ice break,
up on thc river suggesled thal fish rrav bc anothcr
imporlant food. Lsc off ish could h:rve gone un-
clctected during this study, becausc f ish rcmains

Eieneral lv do not sho$,up in castings {} lersmann
et ul- I992J rncl bccause eagles leeding on fish
in thc r iver channel lould havc been out of \ . ic$
of manv of our obscn'at ion points.

Roost ng Habits and Habitat

Tlclvc communal night roosts rere located at l4
suspected roosl areas (Figurc l). \l ost of the roosts
nefe locaLed during thc f irst scven $'eeks of lhe

sLuclr.  Aftel lhat. total weeLly roost counls were
nearly equal to weekly driving counts. indicating
thaL the major-r-oosts used du ng l986and I987
rr'crc knovn. The marirnum sLraight-linc distance
iiom leeding ground to ru)st $as 2l km.

Roosts llclc generallv located in the Jargcst
trees in the viciniLv of feeding arcas and were iso-
l r t , , l  l r u rn  h r rmr r r r  r e t i r i r i e - .  F ' , u r  r cus t '  r ' t r c  i n
single trees and eight $'crc in forest stands. Pon-
,1 ,  r , ' . . r  p i nc  \ . r .  l l r p  do rn i r an r  t r - .  - p , .  i e -  i n
roosts; 121 of 125 trees measured ltcrc ponderosa
pine. 13 were Douglas-fir. ancl I \ras a cotlon\{d)d.
Ninctv-thrcc percent (n :  1043) of eaglcs ob-
seNed roosl ing Lrsed conifcrc;70lo used the cot
tonlood,

Roost and stand tree characteristic's
pared lbr l ive ofthe main <lonifcrous roosts (Table
1). Roost trees wcrc larger in dinmeter (t  :  ;5.24.
df :  B, P < 0.0005), tal ler (t  :  2.40, df = B.

'ldUl.l'l 
L Chrfecroisrics of forest stands and roosr tf,lis !t Jl1i, (onrmunal roosts used b\' bald eagl:s al,ng Lhr: Crooked Rirer.

Oregor. AIJ trtcs niasun.d $fn >30.5 cm diameter at breast h.,ight klbh).

Hcitshr 1n, l '

Sllnd ! , id  D iu{ l  ropped

NtlP 22 I'ines

l .oser North For l

Lpper \or th l i rL

26
611.7
29. l

2 7

2 2 . 1

:J;
8 r . 8
25.1

6
(t8.2

t 9 . 5

l 5
: ,3.7
r 6 . 0

u 7 . 6
1 9 . 8

105. '1
t6.2

l ( ,
():t.6

1 9 . 1

2
r00 .3
12.6

2
92.2
16 . I

26
2l.()

21
20.3

1 . ;

:J1
28,.2
(,.B

6
:16.2
8 .9

t 5
2 t . I

2
2i1.3

l . ;

2
3,1..0
5.,1

5 . ;

2
10_ t
2_B

2
11_0
2 .1

26
t . 7
L I

2 t -

1 . 5

0 .9

:ti
1 . 9
1 .3
()
t . ;
0.3

t 3
t . r ]
0..1

2
2 .0
0 .0

2
2 .5
0 . :

t 6
2_9
1 . 5

5 .0
0.0

2
2 .0
0.0

. t l

100

0

t 1

67.,1 96.0 '
1 0 . I  ; . 0

I  = ; . 2 1
P < t ) .0005

26.5 35.3.
6.3 5.3

l : 2 , : t 0
P < 0.02;

1 .6  2 .9 '
o_2  f . 2

P < 0.05

26

"fal!.s !rr: Srn,r,l, Sizr: t Nrran I Shndard Deriatior.
!l : lire top with no large d.ad lat.ral l;nbs. 2 : mosrlv lire top ivith {er'large dead laLr:ral lirnbs. 3 : mostlr dead rop siLh
sereral large dead latetal lihls. ,1 : ,li,!(l rop $irh l,fse dead lateral lnnbs aDd inn lin. lo$cr imbs. 5 = cornptetelv drad riLh
la rge  dr :ad  la t t ra l  l i  l s  l l s&(s  an i l  : \n tbonv  19871.
'\Iean for roost trees $as s;gniljiantlv largrr than mean {or forest stard ntes !L P < 0.05.
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0.010 < Ir < 0.025). and had rnore open slruc-
t u re  ( t  :  2 .2 i 3 ,  d i :  { } . 0 .025  <  l ,  <  0 .05 )  r han
ft)fcst stands. In acldition. the percx-'ntagc of dead
and deadtoppecl trecs rlas higher in the roosL tree
samplc than in the stnnd sample (Tablc 1). 

' l 'he

dbh of al l  coni l 'erous roost trces (n : l3i3; range
= 63.5 152.4 cm: mean = 100.4 cm; SD -

22.7) ras greater than minirnum olcl-gror,". th
specif irat ions for the pondero-"a pine forest tvpc
(53 .3  cm dbh r  l l .S .D .A .  Fo res t  Sen i ce  19 t l l ) .
These results arc similar 1rl  foresL stand and roost
tree chixac{erislir's describcrl for thc Harney Basin
(Isaacs and Anthonl- I987). Klamath l lasin
(Kei-ster ancl Anthonv 1983). and tho-"e srrmrna-
rized bv Inthonr et .rL (1982) lbr communal loosts
in thc l 'aci i ic Northlest.

Management Recommendations

l .  Excmpt roost stands and a 400-rn buffer area
l iom commercial t i rnbcr procluct ion and plar:e
lhosc arcas under a special nlanag(rncnt str-rteEI
( i .e..  eagle managcmcnt areas) rr i th Lhe goal of
maintaining large trees (100.4 cm dbh) and an
une\en-aged stand condit ion (Anlhonl,- el 01.
l9[]2). Buffcr aleas (zone-s) har,e becn suggcstccl
Ibr'lbrest managernenl an(l for rcducing impacts
of l ine-oi-sight ( in dircct viel,  of b:r ld eagles rviLh
no r.egetative or topographic srr-ccning) hurnrn ac
Lir i t ies on bald cagles lbr nest and roosl srtcs.
Anthonv and Isaacs ( l9f l9) suggest that 400-m
buffer zoncs bc cstabl ishecl around nesl si les "to

maintain the inteEli tv of older agcd lbrcst,. '  and
thrt human activit;es bc rr:strictcd t'ithin 800 rn
of nests rJuring thc breeding -"eason in Oregon.
Stalmaster and Nei!rnan (1978) found that a
l: ]00-m bLrffcr zorc \ronld el irninate dircct
responses (ilrrshing) bv t irrtcring btld eagles to hu-
man adivit ics on the \ooksack Rivcr. Washing-
ton. lilight and Knight (198.1) also studied flushing
resporrses and found that "rest clion zones 350 m
r,;idc r,".oulcl plotect 990/0 o[ the uintcring cagles
perched in shoreline trecs" on thc Skagit and \ook-
sack rilcrs. Vashington. \{cGaligal et al. (19911

cluanLif ied thc cffccts ofrgitat ion (pre-f lushing bc-
halioral changes resulting from human activities.i
on foraging eaglcs at ncst sites on the lower ColLrm-
bia Rivcr. L)rcgon and Vashington. Thcv con-
cludecl that .100 and {}OO-rn buffcr ' ,oles rere
required lo f fotecl 50 ancl 9510, respectivelv. of
prrchcd bald eagle-s l iom agitat ion and f lushing
responses. Ste rccommcncl a 400-m bul ler zone
alound roosts on the Crookcd Rir.cr-bccause mo-st

roosts were shielded ftom hurnan actir.itv by topo-
graphic or vcgctative screening $ithin lhal distance
and to eliminale much (509o ol more'l) of the less
ob!ious, bLrt potcntial lv stressl l  pre-f lushing rc-
: l x ' n - ,  r ' r  l r rmJ l  | r ' e -enc .  shen  h r rmr r r  u ,  t i r i t i e -
occur' 'ithin line-of-sight but outsidc 400 m. Bulier
zone bounclaries can be modif ied cluring sitc plan
ning i f the specif ic charactcrist ics of the site ( land-
form, flight paths o1 eagles to and from feedinEl
areas. screening vegctat ion" dc.) enable rnodif ica-
t iorrs that do not compromise the security of thc

2. Reslr i t l  human activi t ies within eagle man-
agcment areas during the serson of use lusual l !
Octobcl through Apri l) .

13. Prepare sitc-spccfic management plans for
roosts. Ellective planning requircs familiarity rvitlr
the phvsical charattcristics ofthe site. the tar balrl
eagles use thc habitat (flight paths. foragr r rg :rr eas.
sla€i ing aleas, hunting pe|ches. roost trees. etc.).
and the landowncr's nccds.

4. X{anage polential r-oosting areas adjacenl lo
I r r r r | n t l r - r - ed  f oo . l -  t o  l , r o \ i dc  a l l ,  r n r t i \ p  r uo - l
ing sites and insure against catastrophic loss r) l

5. Slonitor roosL use annuallv and contirrue
searching IcrI nc!r '  roosts, Roo-sls are usually i ls-
sociated with Ileding areas. so diflcrent roosts mav
be used i f  changles in lbod distr ibution or abun
dance occr.rr-.

6. Nlaintain large trces in thc rir.cr vallev 1or
ho lh , l . r r  l , e r ch i r r r . :  l r r J  n i eh t  r oo . t i ng .  P la r r t  l . r - t -
growing deciduous trees l , i th horizontal l imb struc-
l r r r r  l , . g . .  . o l l o n $ o o d l  i n , r r  r r e a r  r i p . r r i r n  z o r r e .
and at least 400 m from areas with concentralcd
human activitv to pro\'idc fulurc roosting and
perching sitcs. Protect riparian ar-eas frorn graz-
ing bv livestock to protecl plant;ngs and to promote
natural re!egetation.

7. Conduct driving survevs cuch rr'inter lo de-
termine annual t i rning and magnitude o[ pcak
abundance. Coordinate l i th sirni lar counts in the
Harner and Klamath Ba.sins to monitor thc region:rl
populatlon.

B. f lsc non-poisonous ground squirrcl  control
measures to prerenL sccr)ndarv poisoning oI bald
eagles feeding on calcasses.

9. lnvcstigate the importanr.e offish in the diet
o f  l , a l d  ea ; : 1 . -  . r l , , ng  t h '  C ru . , l ed  R i re r ' 1 , r i n r  t , '  i n i -
tiating projects that r:oLrlcl affcct thc fisherv in the
CrookecJ Rivcr drainage.

BaLJ Eaglcs Wintelinpl along the Crookccl River 6t
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