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Wintering Peregrine Falcon (Falco petegrinusl Habitat Utilization
Near Sequim, Washington
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Introduction

Prrrgrinr-' falcons /I'a1co perelfrnrzsJ have been in-
ten-sirelr sLudied sirrcc populat ions bcgan decl in
ing in the lale 19.10's (Ratcl i i le 1967. l9B0) as
a rcsult of DD l residues accumulating in pler, (Nerl-
son 1969. Peakall  cr al.  1976). lhe presence of
org:uo pe-(ticide contanrination, horr;crcr. is not thc
1)nlv lhrcat to pcrcgline hlcons. Lnnd develc4rmenL
is altering the lrabiLats whir:h sLrppot both thc pcrc-
grinc antl  i ts plev. Betleen 1960 and 1990
$'ashington Slalr 's human populrt ion gret h,v
i00lo. making i t  rrow Lhe second most dcnsclv popu-
lated ol the \reslerir  staLe-r. Parts of S'cstcrn
S'ashinglon. l,".hcrc much of the recent growlh has
occurred. are i lnt)oftant winLcring arcas ibr pcre-
grines. In Clallum Countv. r'hele -{equirn is lo-
cated. populat ion growth has outstr ippr:d thc rc-tt
of lhe st i l tc $ith an 850/0 inclease in the last three
clecades. PopulaLion rJcnsit ir :s in Srcstcrn S ashing-
ton nov equal those lbrurd in Cali fornia. thc rnost
clensel l  populatccl statc in thc west. Ofthe 3.760
krn oi marine shoreiine in S'ashingLon {39o/o is pri-
r a t - l r  ns r r -d .  a r rd  s l r i l - . r l l  ' . t . r r i n ,  ,  n r i rUnn r ,  r r t -
havc Lrndcrgonc modif icat ion-..  B79o har.e seen
moderule to selere changes. l  rban areas arc cx-
panding onto rr ' i lc l lands more and rnore each r 'ear.

Al lcast thrcc rrcstcrn Washington areas are
kno$n to supp.,r l  winler resiclenL pcrcgrrrcs: r.rr
Sami-qh Flats (Andcrson and l)ctsruvn 1979. An
dcrson et o1. 1980). Gravs Harbc,r (Doblel ancl
Spencer I9Bi) :rncl Lhe Sequirn area. Al l  alc at
least sorncrrhat ilssociuled rrith marine shorelines.
ln l98l l .  the ar-ea near Scquim las chosen {or
stucl ics of rdntering peregrine habitats because.

I )  daLa cornpi lcd by the \\  ashinplon DeperLment
of Wildlife and reports from raptor crpcrts identi
l icd this area as a centel of peregrine acLir i tv. and
2.| residential developmenl \ras creating polcnl ial
conflicts. A bctter under-.tanding ol paLterns of trsc
rnight hclp plcscnc the peregrines here and irr
s im i l a r  s i t c s .

Study Area

Secpirn l ies near lhe northeaslcr-n corncl ol the
O!-mpic Peninsula along t lre Strait  ofJuan dc !uca
(! ig. 1) on a plain betueen the foothi l ls of thc
Ollmpic filountains and the sLr-ait. This icrtilc plrin
is u mixtrue of small larms :rnd resiclenLial dcvdop-
menLs and is dir. idcd bv thc f)ungeness Rirer.
( loni lerous fofesLs sufround thc farmhncls on the
undcrclopcd upltnds and col i f ;r  slands gro\\ '  in-
lersl lefsed throughoul lhc arca. f)ungeness ancl
Secluim bavs forrr proLcclcd walcr bodies but (r1

i i ' r  onlv -.mall  areas ol interl idal f lals. Protcct ion
Islancl and Smith lsland l ie in the strait  east arrd
norlheast of Sequim respc<ti lclr .  ' lhc 

area l ies in
thc rain shadol o{ the Ol,vmpic \ ' lountains and
receives approxirnalcly 40 cm of rainfal l .

Methods

Betreen 2l f)ecernbcr I983 anrl 21 March 198,1.
several f ielcl  assistants:ud I capturerl  lhfcc pcrc-
gf ines. using standard laiconn tcchnique-. (Beebe
and \\  ebster l9B5). An immatLrle nale (\o.5095)

r re -  ,  ap tu r - , 1  , , n  I  J r r l r . r r r  IOB  l .  one  immr r t  r l e
I imale {No. 5049) u'as capLLrfcd on 9 Januarv
198,1. and anolher imrnaLrrre icmalc (No. 5022)
on 10 !cbruarl '  198,1. \ \e f i t tecl a sir-grarn
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transmitter lo a cenLral relf i (  e l) f  each bird, using
methods similar to those ciescribecl bv I)unstan
(19713). t ,sing radio-tt lcrrrctn .  nc locatccl thc birds
and otrscrverl  their bchavior. rccording al l  perch
sitcs uscd and movements and noting the t ime al
cach ch.drpie in actil-it1. \l'hen a peregrine rva-s sccn
\  i l h  I ' r c \ .  \ . , r l l . r n l ' t oJ  t o , . o l l e ,  t  t he  1 , re r  r em. r i r r .
aftcr i t  had f inishcd fccding and departed. ln the
course of sr:arching for thc racl io-tagged birds we
sometinles observed othcr pcrcgrincs. and
recorclecl lheir acl ivi t ics as long rs thcv could be

I r letcrminccl homc ranges and core areas for
the ladio-Laggcd pcrcgrincs bv using the h:rrmonit
rnean mea-sLrre (rf activitr, mcthod (l)ixon and (ihap

man l9B0) and the cornputer program algori thm
developecl b;- Samuel et ol.  ( |983). A core area
is definecl as the ma\irnurn arca rrhere the ob
sened uti l izat ion d;slr ibution signif icantlv di l iers
l iorn a uniforrn ut i l izat ion distr ibution (Samuel et
al.  I9B5).I  *eighted the calculat ions on thc ba-
sis of timc. using a rnanimurn ofone record for cach
half hour intcn'al t ' i thin an "observation." (An ob-
senat;on is an unbroken period of t ime. I f  a bird
was Lrsl f trr  f ivc minutes the Dexl sighl ing became
the start of a net' obsen'ation period.) Eadr obscr-
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vation was given at least ore record! regardlcss ol
the duratic-,n of the observation.

The Washington Department oi S i ldl i le Re,
motc -qcnsing Lrboratorv determined the habitat
classif icat ions ut i l izcrJ by thc radio-tagplecl pere
grincs using LANDSA l remote sensing lechniques.
I then compared habitat ut i i izat ion with ar.ai labi l-
it,v b:r-sed upon habitat r:omposition within thc home
rangc boundarics and habitat cornposit ion of larger
areas im:luding the Lotal homc rangcs. Simultane
ous confidcncc intenals provided the means to
compare rr l i l izat i{}n and alai labi l i t r  (Nlarcum and
T,oftsguarden 1980). -A.vailable habitat *as dcfincd
bv a houndarv enclrsing al l  thc obscnecl data
points plus an arbitrary borrlcr about 2..5 krn u,icle-

Results

There were 342 individual obseNations of pere-
grines durinpl the stud;-,  with a total obscnation
time oi 225 hours. The rddio-taEiged immature
malc (bird 5095) accounted for-60 hour-s and oner
immature lemale (b;d 5022) accountcrl  for 79
hours. An irr jured immaturc lcmalc (bird 5049)
accountcd for 46 hours ol observation. Non-
radioed birds acrrruntti for thc rcmaincler. A mini-
mum of eight di l ferent peregrines used this studv
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Figur .  2 .  Hor r .  . rnse  o f ;095.  a r  id i ru t , r r .  na le  peregrhe i !1 ( , ' , .

:rrca: three males. orrc adult and t lo imrnaLrrrc;
f ire fcmalcs. one adull  and ibur immatules. Sir
r{ere s('cn rcpeatedly. oDe imrnature lemale 1r'as
obsen'ed only lwo t imcs and one irnmaturc male
but oncc. ln 2I cases peregrincs were ol)served
rvhere inclividrral iclcntitl could not be vcrifictl. !'ig
urc I  shows locations of pcrcgrine observations.
Pcrcgrine subspecies arc not casi lv discernibL: in
thc f icld; hot 'ever. al l  pr:rcgrincs lhich r:ould bt:
carefullv obscrr.cd l'ere juclged to b F. p. peale.i.

I 'crcgrine No. 50.tr9, had been shot anrl
wourrded bv unknol,;n persons uith a.22 cal.  r i
I lc. at least hro weeks prior to her captule 9 JanLr-
arv. 1984. Hcr leg injury rvas appurcnt r,".hen she
las f ir 'st obscrr,ed 2B Decernbcr 1983. Al ier cap-
ture she was t kcn to the Washington State Veteri-
nal l  ( i l inic. Erarnination revealed a shattcred leg
that hacl mended nn its own, although sorncwhat
clxrkerl .  Al icr a short obsenation pcriod i t  *as
rccomrnended that shc be returned Lo thc t i ld
r ' ! i thout trcatmcnt (IJr. Erik StaLrbcr. pers. conm.).
'l'his 

bird rvas radio-tagged and rclcdsed.

Bird 5095 hacl a calculated home rangc of
85.69 km'] (!  igure 2). anrJ bird 5022 had a homc

range of 65.79 km' (! igure iJ). Thc core areas
cclualcd 25.i34 km'?anrl 13.50 krn2 respcctivcly.
The injured fcm.rlc had a smaller homc ranple than
the othcr two birds. onlv 5.67 km'zwith a core area
of I  .56 km'.

I tach of the homc ranges containecl a dif fcrent
habitat composition. \ine habitat classes rvere used
for comparisons; nater. coniferous forcst, mixed
hrrest. clccicluous forest. shrub-toodland, grass-
cropland. sparsr: gruss. beach bale ground. and
other. (lrass and cropland lepresentcd 620lo of rhe
male's homc range. and opcn \, \ ,ater comprised
2370. Ser.enty-two pclccnt ol the female's home
range was opcn $rater. follotcd bv grass and
cropland with I 5 9/o of the total. Habitat utilization
was not andlvzed lbr No. 5049 since her irr jury
might have inl luencccl the size and shapc ol this
home rangr:.

Actual habitot use signifi<rantlv tlcparted fnrrn
predirtcd habitat use {1'? :  1443.8 ibr bird 5095,

X '  =  556 . , 1  f o r  b i r d  5022 .  P  <  0 .005 .  d l  :
[3). Within the avai lable habitats each bird showcd
dif l ;rent habitut choices. The malc used the
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Fis l r '3 .  Home rangr , ,1  5022.  sn  imml tu rc  l i ,ma le  peregr i re  fa lcon .

grass-cropland habitat type significantlv more than
expcctcd (a :.05). and conifer forcsts and water
sippif icantlv lcss than erpertuJ. The [emaic uscd
$atcr signif icantly morc than erpectcd (q :.05)
o!er the total homc range. and corr i fer woodlands,
mixed forest and shrub-r 'oodland, less than ex-
pectecl.  t i th coni ler \yoodlands comprising the
largest arr:a. Within the corc area she usecl lvatcr
signi l icantlv less than e\pected and used the catc-
gorics grass-cropland, sparse gpa-ss and bcach bare
ground rnorc than expected on thc basis of availa-
bi l i ty. although of these only grass-cropland con-
tr ibuted much to the total corc arca. Outsicle thc
core arca these threc categories had no bigher use
than the prcdicted valuc-

Feeding Habits

One peregrinc. \o. ,100l. an adult male. uscd a
sitc on Smith Islancl for pen:hing and leeding. Wc
r:ol lectcd al l  prey remains found at this pcrch sire-
Al l  othcr prcv remains camc from separ-atc loca

H O M E  R A N G E  A F E A  _  _  _
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tions nherc pcregrines rvcrc actuallv obscrled
f . , , l i ng .  I ' e reg r i n . .  * , . r c  ob -e r r " , l r , ,  i : r ke  o r  pL r r -
suc members of22 di lTerent specics. Prev remains
l\'ere collectcd liom ili:i kills and 86 other hunts
were observed l,here pre'v identilv was tlctermined.
Some o[ thcsc other hunts endccl in hi l ls but prev
rernains t'ere not collccted and therofore are not
represented in col lected pfey, but are int ludcd as
other hunts. In adcl i t ion three attcmpts to pirare
l iom a gul l  rverc observed.

Twenlv-scven percent of kills and 44 pcrcent
ofthe other hunts were waterforvl. W'hile exact spc-
cies rvas not all avs known, 65 percent ofthe iden-
t i f i : r b l e  r r a t . r i ' u l  p l e \  r , t s rF  f r um f i r e  -pc ,  i , . :
bufflehcad (Bucephoh cl6eola), mallard (Anar
pkrnrhvtchos). wigeon lMareca ameicoza). plreen-
rvinged teal (Anas caroLinensis). and t:ommon
goldercre (BucephaLa chngtkl. Thrushes. Amcri
can robin (7irrdu.r niplatoius) and varied thrush
\lxoreus no,a:ius), comprisctl 36 percent ofthc kills.
Passcrines combincd made up 42 percent of thc
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Lil ls and 26 percent ol the other hunts. Merr gul ls
(Lorus tanus) wcrc 3 percent of the lcills but 17
percent ofthe olher hunls. Attempts to capture cor-
rnorants \{ere obserl.e(l seven timcs (80/o of thc
othcr hunts) and ancient murrelet (Stzrhli6oralr-
phrLt anti(luu\'J. and pigeon guillimot (C'ep,alrar
, ul, tnltLtt  t ' ,  rr '  " .rch "h-"rr"d J- l ,re\ l \o l ime.-
while rhinocerous arrklet (Cerorhinca m.onoceratat.
black trrrnstone (.ArentLia mekutor:epho.kt)1. ring-
necked pheasant (Phasioruts coftrlica,r) and mcr-
\n (Falco columbaius) r'ere each obsened as prey

Perch Selection and Roost Location

Peregrines in the Sequirn arca prrchcd in snags
59 pcrccnt of the t ime (Total \  :  6136). Douglas
ir lPseruloLsuga dougla.sii) ancl *cstcrn rcd ccdar
iThuja plicata) wcrc thc most commonh' selected.
being used 35 percent and lj0 percent respecti,'ely.
Coniler snags (al1 typcs combined) comprised 93
percent of the snags selected.

We locaLecl night roosts for thc thrcc radio-
tagged peregrines (l'igure 1). Bird 5095 regularlv
used a bluff  near the moutlr of l \ lcDonnell  Creek,
usLral l ,v pclching about 5 to l0 meters from the
top in one ol ser.eral depressions formed by ero-
sion of the r:Jay lace. This is a north facing bluff
along the Strait  ofJuan f)e l 'uca. Bird 5022 used
a bluff on thc nofihcastcrn corner ofProtection ls'
land. also using the eroded r:lay face sirnilal to bird
5095 abole. The injurecl bird,5049. roosted in
the area of (lravevard Spit. although the eract lo-
cation !aried somerhat. Sornetimes she roosted
lrlv. pcrhaps on thc ground. At timcs shc roosted
, ' r r  c  n . r r  i g . r t i , ' n  a i d "  r r . e r  r l ' "  - hL , r . .

Discussion

The peregrines al Secluim rnadc usc of scr.eral
different habitat t-vpcs. Although onlv h{o home
Ian€tes were suitable lbr habitat preference analy-
sis and represenl only onc scason of usc, thc data
do indicate that birds in the same general area use
cUstinct habitats. ' l 'he analvsis can howeler over-
state the importance of sorne habiLat types ancl un-
dcntatc thc ;mportance ofothers. One bird (5022),
used the shoreline and open water- associatcd with
iL signi l icantlv more Lhan c].pedcd ovcr hcr cntirc
home rangc, although t'ithin her home range core
area. \{ater was used less than erpccted. This is
somc$hat misleading. Certainly the shorel ine was
!F r \  i r n t x ' f l Jn l  t , ,  h ,  r .  I Tus ,  r ,  r .  h . ,  r r r - e  s i n te r -

ing pcrcgrincs spend over 75 percent of the tirne
perching (Anderson and I)eBluvn 1979) and be-
c,ausc hcr hunts usuallv began and ended with
perching, the shoreJine perching haliit biasecl the
core area analvsis in favor of non-t 'atcr habitats.
Horvcvcr. if the direction of this bird's attention
could hare becn considercd in thc analysis. the
outcome $'ould supporl the importance of the open
water. for rrhi lc hcr-fcct mav have been on a f irm
tree branch. her gaze was nearlv always out to sea.
The harmonic mean analysis did not account for
which l'ar shc was looking. ln addition iI our abil-
it,v to track her over open watef had been bettcr
its importancc rtoulcl have been even more pro-
nounced. We ofLen lost sight of her and lr.crc not
able to gain adequate triangulation lixes. although
at t imes the signal bearing changcs suggested a
mcandcring flight out o\.er the water. (rn one oc-
casion she $as follo$,ed to Smith Island b,v boat.
a distance of over 22 km. and rvas obscrvecl there
on one other occasion. The adult male. whilc not
radio-tagged and as a rcsult sccn far less fte-
quentlv. sho$'ed a sirni lar kind ol behavior in thc
vicinity of Smith Island, indicating that use of this
habitat i-. not limited to fernales.

Other peregrines spenL much of their t ime fur-
ther inlancl near the opcn fields ancl pastures. l he
immature male (bird 5095). r'oosted on the shore-
line blufi, but almost nhvavs bcgan his dav by fly-
ing inland over f ielcls, and usLral ly remaincd thcrc
throughout thc day. Hc would typically perch in
tall snags near open fields. often rnoring accnrss
the landscape as successivc hunts fai lcd. His usc
of the opcn lvatcr rvas verr infrequent. A1l the pere'
pgines in the stud,v area. both rnales and females.
lrcquented morshcs at least some of the time.

Sequim is adjacenl to the StraiL of Juan Dc
Frrca, an arca l,".hcrc diving ducks. grebes and
other shallo$,$'ater divers congregate in the win-
ter (S'ahl er al.  19f11)- I t  includcs largc opcn
pastures $hcrc gul ls ancl passe nes leed. There
are m:rshes and 1o$,areas where standing water
altracts wintering ducks. These features all com-
bine to lorm a diverse association ofhabitats which
together support a \.ariety of bird species. although
the nurnber of anv one species is not part iculariy
largc. Thc l9B3 Christmas Bird Count for the
Sequim-l)ungeness area reported 2,1,15{l in-
d i r i d r ra l . o f  127s1 'ec i . - r r i t h , ' nJ r  i L , r r r  sp , .  i ,  .  ,  ' , -

cccding one thousand: rvigeon {5.925). European
starling (Sl&trar r.,&karu) (2.058). glaucous winged
gull (larus gl(n(:ey:ens) (1.925) and Amcrican
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robin (1.024). Lrxrking onlv at species of lhe sizc
peregrincs miglrt  consider frrr f trocl.  from rnecl iun
sizccl gul ls 1o f inchr:s. thc Christm:rs Bird Count
i ir l  the area r-ecordccl over'90 slrecies and tt 'cnty
lhousarrd incl ividuai-s.

No singlc gloup ol prev relrrescntcd a majori tr
ol the prer, selectccl bv peleg nes aL Scquim. ln
conlrast obser-\'eF in -sonre olhcr areas ol Washing-
ton lepofLed thitl pclcgrine-s primar-ill uscd one ma-
jol group ol prev slrer:ies. In fllavs Halbor. a major
sholebi ld contentrat ion alea. clunl jn lEnl ia al-
pinai rere sclcccd 660/o o1 the t irnc (Dobler and
Spenccr 1987). On the Samish ! ' lats. a najor
s j ' l e f l , ' \ 11 \ \ ' r l ,  r i r e . r . " r .  d r r ,  k .  r e l ,  t h ,  r r r . r . r r  I ' r e r
(Anclclson :rnd DeBrvun l9?9. Antlerson et rzt.
t  9 f J0  ) .

Thcrc has been an inr.r-easing t l- i lnsibrmation
of thc Scrluim ;rrea fronr small iirrms with lraslurcs
mrd h:r,- crops inlo lcsiclential clereLrprncnts. ' l 'his
chargc affccts the suitabi l i tv of habitats tor pere-
grines lr inler;ng thclc. Although peresrrrus occ -

sional lv pcrch ne:rr houses. and hunt in backvards.
human habitat ion create-s sorne c,onfl icts.

Inr:reascrJ cltel l ing densiLv cl inr inates Lrrge
ol len rrcas used br peregrincs dul ing hrrnts.
therebv reslricting pursuit and lirniting capturc suc-
tes-s. In addit ion. increased hoLrsing dcnsity in-
crcrses t ire l ik l ihood of l  i rc str ikes. and shootings.

Some oi Lhc undcveloped lancls arc rnarshes.
f)crt loprncnt ol marshes rccluircs ditching anri
draining. u'hich cl iminates habiLat lor \ratcr.fowl.
an irnportant prer i tern. S'hen hunran populaLion
rlcnsitv increases. snags" l thich are imporlant
perches lbr pcrr:grine ihlcons. ar-e removcd. either
for sufctv or 1or i l retoorl .  Habitat cleveloprrent
r long Lhc sholcl ine mav be especial lv d{rst luct ive.
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1980 lnk l  s .a* ,n .  Pn i .  No.  E  I  \ \ IX ; -P I  i jo  L
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l . ! l ( , , , i . r  und HuntDg Harks  -  l ) .n rc f .  C0.

The shorel inc is often -cleepl\ b:rnkcd t i th scenic
possibl i t ies lbr clercloprncnt. Holerer thc shore-
l ines are cri t ical to peregri l les hunting the strait .

I)aft i(  ularh the snags and oLJ trccs gro$,ing along
thc edge. Some sites along the bank afe aiso used
rs r-oosts. Incrcascd hurnan use of thc shorel ine
arcas. puticularlv anv use of molorizecl vchicles
on Lhe narlorl  beach belrrr thc roost si tes. t i l l  in-
crease disLLrr-bancc.

Peregrines tolcratc human fresencc bcttcr than
rnanv othcr r l i ldl i le species. as erhibitcd bv manv
nestings ancl rrinter sightings in metropolitan arr:as
(l tr tcl i l f i  t9B0). Thcv l i l l  conLirrue to use the
Scquim area i{ kev featLrrcs of the shorel incs.
marshes. open ficlcls ancl snags are rnaintained anrl
solnc areas are pfolectcd from disturbarrcc. For-
tunaLelv. lhc Protection Island National \ \ ' i ldl i le
RcfLrgc plotects one impotant shorel ine si lc.
frlana;pmenL of thc rcfugr to maiirtain and cnhilnce
peregrinc habitat and careful devcloprnent of orher
l.rncls l i l l  be rerlLrircd to conserve lhis spcrrrs xr
Lhis cl ivcrsc habit:r l .
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