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'u)!ge ... 1 dil lcn.:ntial c.Jige ... 11011 bct\\l'en ,1dult-. and 
'Ollll!' 

We do nnt f..nll\\ 1he rca-.on ror 1he..,e di ller
e1Ke' het\1een adults and )OUng. rile) may be 
1ela1cu lO l11ghcr feeding rates rm ne ... thng-.. a 
w1c.Jcr 'clcl'llon of prey by :uluh h11d-. that arc 
a11t·mp1ing 10 mccl the demands 111 hungry nc..,t
ling•-. or .1 hmader a\·atlabillly ol dil fcrcnt pre) 
during the ne ... 1ing pcrioc.J '>mn: hoth total pre) 
number' and number of pre) ta'\a \\.ere higher 
111 ne,tling ... than adult-.. th,· highe r pre) dt\ ,.r,ity 
Illa) ,jmpl) he an artifact ol hig he1 pte) num
ber,. Our anal).., • .., did not allo\\ l1' to e'\aminc 
thi' po,,ihilit). Some lood item' \\er,· lounc.J 
onl)' 111 sample-. from )Olll1£ hmh !termites. lep· 
il.lopte1an'>. i'opoc.Js. and planl mailer). Thi<. 
c11ulu rcllcct u1fferential lood ... elel·tion rm lhe 
young or could be a sampling ;1r11fol·t le'\ccpt 
!or termite,. total numbe1'> tor th,·-.c i1c1m \.\,Cre 
15 or le-.s). 

Afa/1·1 1111d /emale.1 

I he1e \\,1, nm a -.ignilicant mernll c.J1flcrcncc 
111 d1,·1 hct\\een male' and ll'mak,. llo\\e\er. 
nur ,,unple' ..,ile'> \\ere ... m.111. re ... uh111g 111 rela-
11\cl) hm p<n\er ll> detect c.J11ter,•111:e ... . lndl\ iu
ual compa11 ... on-. b) pre) ta,011 -.h1med a ... ignit
ic;1111 J1lk1c111.:c between 1he 'c'c' in the rcla11ve 
con1rihu1ion of !lie' (higher 111 mah:..,> There arc 
po1c111 ial hdrn' ioral rca-.on' Im d dfc1 cnt'C'> 111 

d11:1 hclwccn male' and li:nrnli: ... dunng the nest
ing -.c.:a'llll (cg. foragmg 111 prnx1111ll; ln the 
nc..,t "'· farther away. or ditlen.:ncc.:' 1n mlc\ he
l\.\,el'll the ... cxc.: ... in leeding 1hc }llungJ: th1' c:om
pari,on ''arr.mi... furth.:r e'\amin,11 ion 1n 1 uturc 
-.tudtl'' · 

Co\11'\IUso-.;.., \\Ill! Orm 1< Pi 1111s 1111> S111>11.., 

01hc1 ,IUJic.., (Beal 191~. lknt 1942. ~kC.1hc 
llJlJI J ha\c .tll reported hug-.. \,111011.., h)mcnop
lcran .... and flies as prominent lood 11c111' ol Vvtl
low I lycatchcr-. (these report\ arc ha,l·d nn dala 
lrnrn Wil low Hy,atchcr' 111 vanou' pan ... o l 1heir 
North A111c1 1can range h 111 nol the South\"'C'-I ). 
'\pcuc.:-. ol Ilic' CD1ptcra) 111;1dc up .1 con-.i-.1entl; 
high portion of the diet <II the Ket n Rl\l'I .111d in 
othe1 area-.. The.: Kern Ri,cr -..uuple ... h.1d higher 
number, 111 -.omc La'\a. no1.1hl} hcc11c, and -.p1-
dcr .... th.m reported in pre\ lllll' \\ ork-. The 'Pl
dcr' 1.111d prohahl) '>ome of thl' hcc.:tlc' ,111d ho-
111op1c.:r<1n ... l are of intere-.1 hecau'c ni.tn) ol them 
an.· prc-.umahly laJ...en b} gleaning. I argc num
b, • ..., of tcrll\llC' (l,optera) \\Cfl' rnunu in -.arn
pks Imm 1hc Kern River. hut \.\,CIC not reported 
101 'am pk' from other area>. aero"' 1hc W illow 
I lycatd1er·-. range ( Beal 1912. MlCahc 1991 ). 

On 1hc other hanc.J. lhc.: oh'l'ncd diet at the 
Kem R1\c1 rncluc.Jed quite.: hm numht·r-. nl flying 
H) mcnoptcr.1 !hcc-.. and \\a-.p...i compared 10 re-

port.. Imm cl-.c\\ here.: 1n the flycatcher·.., r.1nge. 
Thi' paucil) ol 11) mcnoptcra in the diet Ill.I) he 
due lO the.: rd.111\C -..larcll} of f!o\\cnng 'hruh\ 
at the Kern R1H·1 ..,lie \\'illow' al the Kern Rl\c1 
'>llC flower by ,•ail) Ma}. so in..,eci.. a11rac1cd 10 
llo\\en ng willow-.. arc: not repre-.cntcd 1n our 
sample .... Ma l.11..,c lrnp ... ample' for llying 111 ... cci.. 
at the Kern Rl\cr ... itc.: .. upport thi ... ide;1, hcing 
hea\ i I.> Jo1111 n.11cu h) fl 1c•-. \\.1th fe\.\, 11) 1rn:nnp 
tera (\1. Whitfield. unpuhl data). The Kern RI\ 
er diet -.ample' al'o contained relati\cl} lcw 
Lep1doptcra lal\,1c (l',llcrpillar ... l. \\hil·h m;1f..c up 
a moderate prnportmn of the diet in othc.:r -.tud
ie .. . 

M \'\\(ti Ml ~I l\tl'I I( \ T 10'\S ;\~D RI· Sf ,\I{( II 
Nt H>S 

Southwc:-.tl'rn W rllllw Plycatcht:rs taf..e a w ide 
range of 1nvcr1c.:h1a1c prey. incluc.Jrng flying. and 
ground- and \cgc1,1tion dwelling '>pcc1e,. Tim. 
di,·erse pr~·y ha..,c. 111 con1unction wnh the v.1ri 
Ct) of for.1ging tcl'hniquc ... u ... ed by 1he hm1' (and 
-.ugges1c.:c.J hy the food data). indicates s1gn1tie.1111 
ftex1hilll) in the.: <ltd <.;uch fk'\1bil11y and range.: 
in the.: dic.:t 'hould he ad>.antageou-. in the I.ice 
of \ari.1hlc c1mditi11n-. (e.g .. from site to 'lie, or 
year to ;c.:ar). 

The du;i l !\Sues nl cxpo'>urc to chem1nil Ill\· 

in-. and etlcl't' ol ad1accnl land u'c arc 1mport.1111 
10 Southwc ... 1c1 n Willow Flycatcher conser vatmn 
effort-. 01 209 breeding 'itcs t..nown 111 1hc ycai 
2000, at lc;1s1 "\7 (IX'~ ) v,,ere a"ociaicd \.\,tth 
runotl anc.J othc1 \\.;Iler input-. (e.g .. irrigation ca
nal-.. "l'Wal!c trcatmcnl outflow.,) lrom agricul
tural and urhan 'ourcc' (Jahle 6 in L S I 1..,h .111d 
\\ ildli le <.;i:n ll'e 200 I ). Chemical t<n 111-. .ire.: one.: 
pt>...,1hle c'\pl 111,111011 tor dclom1itics oh-.cncd in 
South\\ c.: ... tcrn \\'ii'"" H) catcher' ( Sngc,· and 
P;nwn 1000: d . 1\\\11,1 cl ,1\. tfii\ w•f111•1< l • . 1ml 
e'\po ... u1c to pe ... 11c1dc' and other harmful l·hc.:m 
icab i-. p;irtinilaily .1 th1cat at -.ites -.urroundc<l 
h) in1cn-.I\ c ag11cuhurc an<l along lo-. ... land 11 

parian site' dnw11slrl·am fro m pollu11on soul'Cl'S. 
The 1\ idl· '.1ric1y o f 111vcrtebrate p1cy taf..cn hy 
Willo\.\, H yca1d1cr-. p111-. 1Jc, man) potl·ntrnl a\ -
enucs frn ac:cum11la11ng en\ ironmcntal toxin,. 
The pre} h<l'C.: rndudc' ... pcc1es of 1errc-.tnal ,111c.J 
aquatic ongin .... "1 harrnlul chem1eaf, ma) he 
,1l'cumul,ttcd Imm c.:ithc.:r ol the:-.e -.our..:c,. Bc
cau'>c 11) l'.ttd1cr' recd on man; ... tmng-flying 
prey ... pcc1c.:-. hueh a-. bee .... \\a ... p-.. ll1c .... and 
dragonflie,), to\in ... t1mld be introduccc.J in111 the 
diet e>.en Imm 'nurcc.., relative!; c.J1,t;1111 from 
breeding -.lie.:' In ilghl of this. a<lc.Ji11rnrn l re 
search is needed o n 1hc level of harmfu l com 
pounds pre ... cnl rn the fond base, and potential 
imp.icl<. 10 Sm11hwc.: ... Lern Willm' Flyt<t1d1cr-. 
(Stolc ... on ct .ti :?.OOOa. 'Vlora e1 al. rh1.1 1'ti/11111t') 

Will<m l ·ly1.:atd1l·r pre\ ba'>c may he -.trongh. 
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influenced by habitats and land uses adjacent to 
riparian breeding sites. Adjacent invertebrate
rich habitats such as mesquite or wetlands may 
provide good source areas for strong-flying 
"tourist" species that can travel to the flycatch
er's breeding patch. Adjacent area-. with inten
sive agriculture likely provide fewer (or at least 
different) prey taxa, especially if the area is 
treated with pesticides to control insects. On the 
other hand. some agricu ltural activities or crops 
may attract pollinators and other potential prey 
taxa. Finally. conversion of <;urrounding habitats 
to urban use is likely to dramatically alter the 
local distribution and abundance of the flycatch
er's invertebrate prey. especially where insect 
control measures are aggressively pursued. 

This study documents the d iet composition 
and diversity only at the Kern River, a native
dominatcd riparian site. It is unknown whether 
the same palterns hold true at flycatcher breed
ing sites dominated by non-native saltcedar (Ta
marix ramosi.1sima). This is an important con-

sideration in that almost half of a ll known 
Southwestern Willow Flycatchers territories are 
in sites dominated by saltccdar or by m ixtures 
of native vegetation and saltcedar (Sogge et al. 
this mlume). Although Tracy and DeLoach 
( 1999) suggest that saltcedar habitats do not -;up
port an adequate prey base for nesting flycatch
ers, the relative quality of saltcedar habitats is 
not clearly known (Stolcson ct al. 2000a). Spe
cific data on flycatcher diet composition in salt
ccdar habitats are needed to help address these 
questions. 
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THE STATUS OF THE WILLOW AND PACIFIC-SLOPE 
FLYCATCHERS IN NORTHWESTERN CALIFORNIA AND 
SOUTHERN OREGON 

C. JOHN RAt Pit A"ID K1r-mLRLY Hou.INGER 

Ahstrnct. The Wilkl\\ (L111pidom11 trail/ii) and Pacil1<:-,lopc Cf.. dif71ci/1.\) tl)C<llcher' arc gcnerall) 
'imilar in their morpholog} and foraging. but differ in their habit.it and population dynamic'. Through 
a concentration of con,tant-cffon ma-t-nett1ng 'talion'. \\e documented the mmement' and cnmpo 
'>illon of populations over a rclati\cly large geographical prm 111ce ol 'outhcrn Oregon and northern 
Calik1rnia. Although the Pac1lk-.,1ope Hyc<Hcher I'> far more comrnlm as a breeding '>pccies in much 
ol the prO\ im.:c. it become' much le'' common than the Willem Flycatcher during migration After 
breeding. the Willm\ Flycati.:hcr ha' a prcviou,ly undocumented ma.jor rnOux of bir<h into tht: pro' 1nce 
from breeding site' to the north. including bmh young and adult... B} comrasl. the Pacilic-slope 
Hycatchcr appears 10 migrate <liffercnt1all>- v. ith adult\ mo' ing south before the young. 

Ke_\· \-\/ords: Cali fonua. demographj. Empidmun trail/ti. Empidmw\ cl1j]ici/i.1. Klamath Prm ince. 
1111gration. mist -net•,. On:gon. Pacifk-slope Hyca1cher. S1sk1you Province. Willow Flyl·ateher 

/\.., a group, the Empidonax nycatcher.., of the 
Americas have alway., challenged ornithologii-ts. 
With many sibling or super.,pec1es that differ 
only .,lightly on the basi.., of morphology. iden
tification is sometimes difficult. even in breeding 
indh iduals with -.pccies-specific songs. In the 
post-breeding sea..,on. icJentification becomes 
C\'en more.: difficult a-. they fall \ilelll and be
come ;mother snrnll. greenish bird among the.: fo
liage. Careful examination of birds captured at 
con ... tant-effort mi'>t-netting .,talion<, can g in: us 
new 1ns1ght imo the life ht\lory attributes dunng 
all sea,uns. cspcciall)- nutsicJc of the breeding 
season. 

Our objcctives were to document, for the Wal
low Ply1:atcher <£111p1do11m traiflii> and Pacilic
s lope Flycatcher IE. di{{in/i\ l. the t11111ng anu 
magnitucJe of their use of 'arious regions and 
the implications to land managcmenl. Little is 
known about dynamics of population and age 
-..trucwre at an) time of the yeur for either spe
cie'>. and e..,pecially 111 the post-breeding and mi
gration ... ca-.ons v. hen much of the selection 
take-.. place. The few pre\ iou., studies during 
these ... easons have been at a single station or in 
a ~mall. restricted urea (Ralph 1968. Otahal 
1998. Yong and Ftnch 1997). Our dma arc based 
upon captures or bird.., in mist nets at '>tations in 
what we term the Klamath Phy-.iograph1c Pro\'
in<.:e of Oregon and Cali fornia: a complex of the 
SisJ...i)OU and Klamath mountain~. drained by 
many rivers including the Rogue, K lamath, Trin
ity, northern Sacramento. and Eel (Pig. I J. 

THF W11 LO\\ FLYC\TOIFR 

Gaming knowledge ot the di~tribution and 
~talus of the Willow F lycatcher has been chal
lenging to ornithologi'>t..,, due in large part to the 
difficulty in separat ing form., of the genus. A., 

Py le ( 1997) pointe<l out. the majority of individ
ual.., ot the Willow Flycatcher are not d1 ... 1in
gu1..,hable from the vc1 y closcl} related Alder 
Flycatcher (/:.. a/1101w11). Based upon the geo
graphic breeding ranges of the two flycatchers 
(AOU 1998). in our area we a\sume that a ll 
bird-. we captured are /~. traiflii. 

In much of th range the Wi llow Flyc:ltcher i., 
rather habitat specific. occurring in '"moist. 
hru'h th1ckct'>. open ... econd grow th. an<l riparian 
woodland .. CAOU 1998). In Oregon tt can he 
one of the 1110'>t abundant htrd'> in young, regen
erating <.:lear cut forests (All man c l al. t/11\ 1·0/-
11111c•). in add il1011 to the more typi<.:al riparian 
hahitah. In Cahforma it\\ ,1s pre\iou<,Jy common 
in certain riparian woodland.., (Grinnell and Mill 
er 1944). llowe\er. it has been cssentaally extir
pated from the Centra l Valle) a111.I remains in 
only a few site' along the we..,tcrn side of the 
Sierra" ancJ in the C\lrcme northern pan of the 
state. In 1990 a ll of the '>Ub'>pec1e'> were Ji<..tcd 
by the state ol California a-. endangered. 

In the mountain., of the Klamath Pro" incc. the 
Willov. Flycatcher breed'> very rare!} 1n the up
per Klamath Ri\cr Valley (Harri' 1996). and 
more l"ommonly north aad cast of Mount Sha'>W. 
into the Upper Klamath Basin. Although known 
to occur a'> a migrant from its more northern 
breeding areas. its abundan<.:e was largely un
known in much of these mountain,. Becau~e of 
the pauci ty of breeding bird..,, fore ... t and range 
management p lan., in the Provinct: have not tak
en the -.pcc1cs into account. except in the very 
few areas where an ocea~ional bird h<lS hcen re
corde<l \inging. 

Tm- p,n~te-stoP1 n.Ycl\1l 11LR 

The former .. Western·· F lycatcher(£. d!fficil
i.1) has been -..plit into two morphologically very 

104 
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HGUR[~ I Stud) area wtth n:gains. mist-11cuing stations. and major rncrs. 

-.11nilar species (John..,on 1994, AOU 1998): (I) 
the Pacific-slope Flycatcher (which retained the 
former specific name). found in the Pacihc 
coastal coniferous fore-.ts; and (2) the Cordille
ran Flycatcher (E. occide11talis). which occurs in 
more inland coniferous habitats in the western 
mounta111s of North America. John-.on and Mar
ten ( I 988) found the two taxa to be '>) mpatric 
without interbreeding in north-central California. 
on the margin of our \tudy area in Siskiyou 

Count). Unfo11unately. onl) about 60'/r of in
di' iduaf... can be identi fled as either Pacilk-slope 
or Con.lillcran Hycatcher e,·en in the hand (Pyle 
I 997). making species separation imprecise. Al
though our ca'>tcrnmost stations arc near or in 
the suggested range of the Cordillcran Flycatch
er. we assume that the vast majority of birds 
breeding and moving through our study area can 
be safely referred to as the Pacific-slope form. 
We also assume that the migratory route of the 
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Cordilleran H)Catc.:her lie' large!) to the ea'l of TABLF I. D\11 \ rn 10.(),, P11<1rn1' Us1u 101< 
our stations. a' that j, the Jircct route to ii'> ''in- \''" '\l·s 
tering grounJ,, Addi11onall). \\C ha-.e noted no 
bird' \\ith the 'ong t)l1C of the CorJilleran Fl)· 
catcher during our e'\ten'" e cen'u'e" in the 
area. 

The Pac1fic-,lope I ly~·atcher j, more of a hab
itat generali't than the \\,!Ihm i-;1} catcher. mhab
itmg hoth dcc1duou' ;mJ conifcmu' forest'> 
throughout ll' range (Bent 1942. Thoma-. 1979). 
In adJ11ion, it m:cupies man) sc1al ... tage .... trom 
'hrub·seedling to old-gro\\.lh <Mc,lo\\ and 
Wight 1975J. 

Mo'l aril\ l' in ou1 'tudy area b> mid-Apnl 
{SaJ,.ai 1987). and ne,ting 1-. well underway b) 
miJ May. ')al,.;11 ( 1987) found th:.it pe<1J,. incu
bation " during June. and lledging i-. from mid
July to the fir,l wee!,. ol Augu'>I. The bird.., leave 
their temtone., begrnning ;1hout the thin.I wed. 
of Jul). pcaJ,.mg ahout the lir\t of August, with 
the la't departmg 111 1111d Augu't. Po,t-breedmg 
up-,lopc movement' h;1ve been ... ugge,te<l by Zi
cner et al. ( 1990) in Calilnrni.1. and down-... lope 
h) ')\\arth ( 1904) in Ari1011a . 

l\11.!llODS 

h1r all ;111al)'C' cxc..-pl rec.1p11m: rate , \\C u'ed onl} 
the hr'l c.1p1ure ol .111 111dl\ 1dual in each )Car llw. 
r.:,uli- in an ·'"•') ol n<'\\ h1rJ, mo\ mg 11110 1he area 
around a ~aplurc 'lalum 

Coss-YAS 1·111 ORI :'-llSl·Mil"llS<o 

The'c dat.1 "er.: <kn\ etl I rum hird' c:iptur.:J in ar
ra)' 111 I 2 111 1111'1 ne1' ti !'4 '1.111011' thg I I, l!JCh 
upcratcd trom I 10 IX )ear.. :'-kthoch tull1mcJ th.: 
proH>.:<11 outhn..-J 111 R.1lph el .11. ( l<><Bi. N..-1, \\Cr.: 
operated during thl' hrccding ,._.,hun Imm the h<!g1n
n1ng 111 i\1.1) 1l1111ugh till' cnJ 111 Aug1ht, anti <111 intu 
the t;all .11 man\ ,1:111<111' t1\pr<!nd1~l. hlr .mal)'e'. \\C 

u,eJ 10-JJ) J'IC11<1<h, \\ 11h lh.: h"l pcrnxl 0-:ginmng I 
:\lay ;and c11d1111• on 10 Mii) t 1:1hlc l ). We had ,1 101al 
of 210() 'talion 1e11 d.1y pcnod' (Appendix>. all year' 
.inti '"'lion' l'Omhmed. 

La.:h 'ta11on t•onsi\led ol 10 tu 14 12-m long nt:l\, 
opened w1tl11n 15 1111n ol dawn and t' ilh.:tl alle1 5 6 
hr' Ead1 'talion ''J'K.'1.11,•J 011 a 'eparate anti n:gula1 
'chcJul.: (CH"r) I 10 day\l tlunng a 'ca,nn. \\Ith 1he 
,amc numh<!r ul neh, in pcrr11a11e111 net lane,, and for 
the -.1111e 11umh<!r ol hour,, wl.'alher P<!rmiuing. For 
anal) -.e,. \\C gruuj>('d 111.'arhy 'talion' "uh s11nilar 
ph)'iograph1c kawre' rnto Region' ff1g. I l. 

ACit-1'1; "u St \IS<I 

E:.Kh l".lptureJ hml "·" .1g.:J a' )<•ung (hatched tha1 
)t:af) or ac.luh h.1...:d on plumage or ,J..ull <P)le 19971. 
Bird' \\Cr.: ..:on,1tlcred 111.1le' ii the) ,htmeJ an) 'ign 
u( a dt•acal prowbcr.111..:l'. We ha\ e uh,cn .:d 1ha1 the'.: 
l\\O 'P<!c;1e' ha'e rel;111\cl) 'mall prowbcrJnce' a' 
c;omparec.l 10 uther ta\a, 'uch a' thru,hc' and 'parro"'· 
whKh ma) rc,uh in .111 unJ.:r.:~umate ol ma\e,, Fe
male' c.Je,elnp \\Cll·dehn.:J hrt•<>d palc:he' anti are ea,. 
1ly >C\eJ hy !hi\ trail that Jc\elnp' u'uall> h} June. 

PcnoJ '1<>ntll' IN.le"-

,\.la) I IO \.1,1) 
2 \.l:J) II 20 M.1) 
3 :'\la) 21 10 \1.1) 
4 June ·'I \.1,1) l) June 
5 June 10 19 June.: 
6 June 20 21J June 
7 Jul) ·'() June 9 Jul} 
8 Jul) IO 19 Jul) 
9 Jul) 20 21J Jul) 

10 .\U!_!U\I 10 Jul\ X 1\ugu,1 
II Auru'' 9 - 18 ·\U)!U\l 
12 Augu'l 19 1 8 l\ugu ·I 
14 S.:p1c:111hcr 2'! AugU\l 7 Sc:p1.:111b.:r 
15 Scptl'mhc1 x 17 Scpicmh.:r 
16 Scp1c111hcr IX i7 Sep1.:111hcr 
17 Ocwhcr 21! 'icptcmher 7 01.·mhcr 
18 Ol·tobcr x 1 7 (klohl'r 

,\ur~J lhc: ·mnnlh Uh.111. lie!\ 1hc fl••t.11u1n u..._d 111 I 1~urc1 2. llld fl flit 

1.omem~11c:t.' tlf \ 11!"' u1~ !'\,.)(~ 1h,11 d~ lii'l pcuoJ ,._ lon~1..·1 . tnJ 1ndudC!t 

all I.Uc n11gr.rnt'I. 

1111.hc,11111g thal 111.:uhall<•n 1' unJcr" a). B1nh ma1111a111 
cloac:al protubcran.:c' .1110 hn1<>J p.11d1··~ Im a !'<!nod 
all.:r th.: .:.:"allon til 111.'.ll\C hrc:\'ding. 

AC.I· R ~ 110 

\\'e u'cd thc ,1\cr.1ge pruport11HI )llllllg 111 cach Re 
gion a' the age ra1111 metn• It \\ .1 l".1kulat('J ,._.pa
ratcl\ tor .:u.:h '1a11011. for l0 .1Ch \e.1r. Jlld lor e.1d1 ..ea· 
\On lhc ,l,1l1nn \\a' operUl\'d Si>e' 1hcall). \'C J1\ 1Jed 
the capture rale ol ) oung h) the 101.11 c.1pturc rat\' ot 
huth aJulh anJ y ou11g lor th.11 ,c.1,on 1111J )C.rr .11 the 
\talion \\"e ,1\er.1gctl the,._. pr<1f)<1rt1on' tor ,111 ,1.111<111· 
'.:a,on' in a Region. anJ te,led th1,; ""llilrl\lll~e ot J1t· 
f('rc11.:.:' het\\ccn .1ge r,1110' hy .1 Dun• 111·, :'-1ultipk 
R<mgc 1e,1 from the Cicner.11 I rnc.1r '\,lodcl' Prt>1:eJure 
ot S .\S (I lJlJ()) Age ra1i11 '' a unique 111c1rrc that pr,1 
\IUC' .an e,11111.11<! ol tht.' 111<:<1\lllll ul tlw r.iutc: of the 
1111gran1,. a' h)po1hc,11ed 111 Ralph ( l<lX I l An e\en 
ag.: ratm (apprn\1111a1cl\ '\()'~ young) rnd1ca1cs the 
center nl a 'pc<:1t:' · 1111gr a111111 roull'. '' lulc a high prn· 
porlron of young 'ugge'" 1hc ctl1•c ol the route 

C.\l'Tl RI RAil A' Ar- ht>l X 01 f\Hl NI)/\~( I 

The <:apture ralc 1x·r l 0 Jay per ind al cach 'talion 
,.., our ba,ic: me.lex ol .ihundanl·.:. W.: i:ak:ulatcc.l 11 b) 

'umn11ng .ill the capture' of .1 'i'<!l'IC' at .1 'tillmn an a 
10-c.lay period anti tli\ 1ding h) the nu111bcr ol net-hr' 
1one 12-m net OP<!ralcJ Im 1me 111 " .1 nc:l hr>. muh1-
pli.:d b) IOOO. £"mg the numt>cr 111 h1r1h P<!f I 000 
net-h" at thc 'rngk ,1.11111n. nu, 111dc\ 1' \\ 1tlel) em
plo) .:ti at "ngle ... 1 .. 11n11' 'ui:h •" hirJ <lh,cn a1urie,, 
anti ha' heen c\pandeo 1ntu multiple '1a11on' 111 '.m
ou' 'tutl1e' 'uch a' Ralph ( 198 I>. 1he Con,1.1111 f• I l11n' 
S11e' Scheme 111 the Bnt1,h I ru'l tor Orn11hulog)- (e.g . 
Baill1.: .ind Holden 1988. Pe.1~h cl al 991 I and the 
\.1on1110rrng A' 1an ProJucll' 11) ,1nJ Sun 1H1r,hip 
(\1APS> program (DcSanlt: 1992) 

For huth ahuntlam:e and agc r.11iu. 1he Region.ii a\ 
erag.:' ot 111.:'e 'tation· ,c.1,nn tl.11.1 \\CIC u,eJ 111 'an-
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OLJ' conn:iri,on,. We con,itlcred thi' to be a rc lati' d> 
Cl 111'crvui' e approach. a' ,,._. treated all the capture' 
ot a 'Pe<ic' in a 'ca,on at a '>Lilt10n a' an independent 
dt1tum. 

SE \SO.,S 

For OLT \ea,onal analy'c'. ''e de lined t\\ ,1 'ea,on' 
breeding anti tht! tall migrall<>n fhc breeding \CU\On 
".as centered on the two pcrind, \\ith the peak ot abun
dance of bird' in breeding c011d11ion. Thi' rc,ultctl 111 
the bn:cJ111g 'cason being thc eight I 0-day pcriml' 
frum I May 10 19 July. The migration 'ea,on wa' th.: 
'even I 0-day period' centered on the peak ot fall 111i 
gration. 'hich for both 'pccic' "a' the I 0-tla> period 
of 19 2~ Augu,t: therefore. the migraunn \Ca,on 111-
cluded tk periods from 20 Jul) to 27 Scptcmb.!r. With 
this commtion. a 'mal l number of bird' \\Crc captured 
.it~er 1hc 111a111 migrallnn '>ea,on and were mclutlcd in 
the la\t nigration period. 

By co1tra,t. tor purpose, of tli,t.:u"ion <c,pcci.tll) 
111 figur<' 2 and JJ. we charau.:ri/c bird' a' untler
gt mg 'pnng migration, breeding. posl-brceuing. or foll 
m1gratior. Thc'c rekr ln the \late ot each inJi\'iJual 
bird. ratllt!r than the dat.: ot ..:apture. and 'eparatc birJ, 
in brcedi1g condition from other' that were not. fhi, 
wa, imp< rtant bccau\C dunng 'pnng. \Ollle indh iduah 
can be migr,iting north Lhnough an area "h1h: other' 
!here arc brce1.Jing. 

RESu1~s 

The two 'pccic.., differ markedly in ,everal u'
pect" of thc1r hiolog). We pre ... ent the Paciltc 
s lope Flyc:atd1er fir, t, a-. 1t prO\ 1de' a ha"" ot 
compari,on for the mor..: "an.1blc \Villow r I) 
catcher. Both "pccic ... have sub.,tanual breeding 
population.., to the nonh of the .,tutly area. 

P\C'll l C-~101'1 FIHAl<lllR 

Ti111i11g 11/' t'\'1!11/\ 

O\cralt. thb specie' breed., ta1rly common!~ 
111 1"lhl ol the slu1.h, area. j.., more abundant to
ward\ 1hc coa,t. a;1d the adult'. migrate 'outh 
before the young Chg . ~ ). The ) oung appear to 
have two autumnul pu l !-.e~ of movement 111to 1he 
provincc. the post-brcedmg and then th<.' fall m1-
gr:.ni1.1n. 

We found substantial numbers of a<.lult hird' 
in non-brecc.ling cond111on. ant.I pre-.umabl> 
spring migrant\, mo'>ing through in May <Fig. 
::n. We captured breeding bin.t.. (tho,c \.I.Ith a cln
ucal protuberance or bronc.I patch) from late Ma> 
through the end of June. when the lir'>l young 
uppcare<.I. In July and curly Augu ... 1. we notcd an 
increase in new adults \still in breeding condi
t ion) In most region ... : thi ... pube or po ... t-breeding 
adult" was e\pccially marked in the Klam:llh· 
Trini ty. Redwood, and Coast region .... Adu lh 
then rapid l> departed on their fall migration. 
lea\ ing all regions by l:.ne Augu"t. with only a 
few captured in the Coast Region in very earl) 
September. 

By July. young bir<.ls begun to ma l.. e up the 
majorit> or new capture ... Thi' po,t-breeding in
nux of young contmued into early Augu'>L in 
most areas. at timt.'' overshadowing the numbers 
tn other .,ca,on.,. In many region\ the fall mi
gration or young wa ... signaled by an increase ot 
capture" in late Augu-..t and September. In the 
inland and higher elevation'> of the Upper Klam
ath Region. the fall movemcnh were largely 
cunclutled by m id-Augu\t. In the Coast, Red
wood. and Siskiyou Region\, thi' influx of 
young wu-. a separate puJ...e. In other<,. it appar
ent)) t)\'erlappc<l \.\.ith the earlier po;,t-brecJing 
mm emeni... of a<lu lh and young. 

C11111pari.\011 of ah111ula11ce hetwee11 re1:io111 

In the breeding ~cason (until 19 J u ly). both 
a<.lulh and young were mo-.1 commonly captured 
toward\ the coa-.t, with higher caplllre rates at 
the Cm1.,l <1nd Redwood Region-. for adu l t~ (6 to 
14 bird ... per IOOO net-hr,. respect1,·cl): Table } ). 
fhe highe-.L abundance or young wa ... at the Red
wood and the nearby Coa ... tal Mountain Regions 
(about .1 bird" per I 000 net-hrs). 

During the tall migration (after 19 Jul}). rel
ative abundance can give an 111dicution of the 
route taken. Overall. adults were captured much 
le..,... nften than young <Table 3) and showc<.I litt le 
propcn-.it} tor .111) particular region. Young b irtls 
were abundanl in all regions from the Com.t lo 
the inl<1nd 1wer 'alleys <4 lo 7 per JO()() nct-hr...i. 
and became le" common far inland 

Ut•ter111i11ati1111 t!f n11111•1 1/iro11gh age ratw 

We found litt le d1ffe11:ncc among Region' in 
the percent young L·aptured during the migration 
'ea ... on CTabk 4 l. e'l.ccpt al thl.' three stations at 
Sha'>ta, \\ h1ch had only 3 V., \oung. fhe grl'at 
majority of bitd'> in all regmn' were young. sug
gesting a hro~1d front of migration throughout 
lllO'>l of the Province. 

Wu to\\ Ft H AH JIU{ 

ri111i11g 11/ ('\'{!///\ 

The pallcrn ol Willo\\ flycatcher capture.., 
!l·ig. 3l tliftercd markedly fmm that nf the Pa
dhc--.Jope flycatcher, notuhl> 111 the ie l:.ni"c 
pau..:ity of breeding population.... the greater 
post-breeding abuntlancc in the inland region'>. 
the '>ynchronou ... migration or adult-. and young. 
and the prolonged pa ...... age 1n the fa ll. 

We captured adu lt'> that were not 111 breeding 
condition mo\ ing through in late May and earl> 
J une. Thc"c adu h.., were in moderate number.., in 
most inland regions. in general a' oiding the 
Coa-.t :mt.I Rt:dwood Regions. From late Ma> 
through June. smal l to moderate number-. ot 
bird' in breeding condition \\ere captured in the 
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HGURI. 2 .\\cr.tgl ,.tplurc r le ot tduh. )Oung. male .• md female P.tult,· ,Jopc I l)•·ll~hcr' per IOIXI ncl
hour' at 't.tllon' 111 \,trlllu' rcgwn' ot m>nhcrn Caltfornia and 'outhcrn Oregon trom \1 ,t) through Cktohcr l·ad1 
'tat on ''-'u"in nlfltnhut<•d It d.ttum to the mean ot a r..-gion. ,\gl' and 'c' d.1"c~ an:: l l l nl..m"'n .tgc and 
'c' H) llatdung )<'.tr. II.'" than one )car old: ,\U ,\dull. unl..mmn ,c,, \ I · \ dull tcm.tk .• md 1\\l 
,\Juli II Jc 1 h<.' "'month'" ''a' 'h1mn Ill foOJC :!. 
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I \Iii I·.:? BRlll>I" S1 \';()' A\IR\C·I C\Pll.RI R/\I ',, "IER PER 1000 ~l:TllOlR\IOI \llllTA,ll 'IOl'"• 
PA<IFll \t 11P1 I I H \I( Ill I('> \\'nu I·\( II s I \TIO' Si '" ,, C< '"Kiili 11'11 A () \n \I TO Tiii \tE" Of \ RI ( .10'> 

'(\Ull. 

C .1p111n.: 
H.c 11111 fJh,_~ "' ' 

C1 ""' 1.8 I<> I l/ 
R~ d\\Ul>d :u IX 111 
Kl 1111.11h l rn11t) 1.4 IX 'ii 
C1 .1 .tal \lount.1m' 2.S 1' 11 
St 1-1)011 0.6 I ' 40 
R1 lJl• 0.9 I o ,, 
Up111:r Kl.1rnath 0.1 () 'I l} 

Sh:.t'ta <U O.X J.:? 
:I.10th><. 0.0 () () 4 

1 •nih" nll) J111crcn1 lrorn ''llhcn hav" I.ht- Ilk: 1 th:r 

farthc1 inland and more norther!)' Klamath Tnn 
tt}. Rogue. Sha ... ta. and Uppe1 Klam,1th Ba,in 
Rq•1011" cl'C\\hcr.:. fo\\ brcedin~· hird' \\Crc 
ca'1tlltl'd 1>111ing Jul). Willo\\ Fl)c.ttd1c1' \\ere 
captu1ed onl) 111 the Upper Klamath Ba,111 Re 
gion, '' hcrl' the) like I) breed in ... mall numlx·r,, 
No po,t-hreed111g mtlu\ \\a' not1Ct:.1hlc 111 .Ill) 

other Reg111n, in l'Ontra't to the PUl'lhc-... lopc 
f•l)1.',1td1er 111 '' hu.:h man) .1duli... .. 11111n h1l·cd1ng 
cnnd1111m \\CIC mm ing through. In .111 region~ 

e\u•pt th1.· l ppcr Kl,1m.ith. a d"llllcl ,md pro 
longed lall 1111g1.1tmn of 'Nill11\\ 1"1)1.'atdwn. \\a'> 
e\ident. Beginning in mid Augu,1 ;111d on 111t11 
Septemhc1, \\e captured large numher' ol 1110,tl> 
) oung bi rd,, far more than in ntl11.·1 ,1.•a..,1111'.. 
Captu1c 1,ttc ''·'' rcmark..ihl; high 111 the Rogu1.·. 
Kl.1m.1th- l 11111t) •• md Coa,tal .\1011111,1111 Region,. 
\\Ith 11111<lc1.1tl' numh.:r' in .ill 11thc1 1cgu111, l'\ 
1.ept the Cn.1\1 .md Red\\ 01><l. ''here the \\ illcm 
r I) 1.·a11.:hl'I \\ .1, ,c.1rce. In con tr~''' to th.: 1',11.1h1. 
'lope I I) t.'atd1e1. modc-ratt· n11mher-; 111 \\.Ille m 
l·l)C.1tchc1 • !lull;; \\Ctc ,111\ p1c~cnt tluough th.: 
111ig1 .1111111 .11 me"\ rci;wn,. 

·r 111.· lall 1111gratHlll ot Willlm H)1.".t1d1cr' 

llurH.:an ( phi nun\.. lll 

8roupmi; 1.1h " ' •nmp111 • 

\BC S7 1.0 I <J t\ B 
,\ 14 ' I l 19 A 
t\ BC .2 4 1 l 51 BC 
,\ B 17 IX I' BC 

CD 24 2 I 40 BC 
BCD I 0 .2" 6 CD 

CD I 0 2 I l) CD 
CD I I l.S '1 c () 

D 0.0 () () 4 () 

peaked in early S1.•p11.:mher in the northe1n rc
gio11' <iurpri,ingh. at the h1rallon bland-.< Point 
Re)e' Bird ()h,e1 \<llllr), unpubl data). '111111.· 
500 km to the 'outh .md 'omc JO km olhhore. 
the p.:ak ol tall 1111g1111111n \\ ;b 'nme\\ hat e<trlier. 
during ,\ugw .. t (hg .t J. I ht' indil.ate' th,11 1he1r 
pre,cn..:e 111 the npa11an h,1httat' of m •<,I 111 our 
Region' \\,1, g..:tll'ntll) I.tier th.m on thi' nlhl111n: 
j,Jand. though the 11111\1.'lllcnt ol ) oung through 
the Upper Klam.1th R1.•g111n ".1, ,jmilar in t11mng 
to th.: htrallonc,. 

Compar11011 of ctlJ11111lt11111• /1ct1n•t•11 region' 

Although k\\ W1llm\ l•l)t'alch.:r' hred 111 the 
Pr<l\ince, adult' \\l'J'1.' -.1gn1hcantl) more ahun 
d.ml (ha,ed on ,l\e1.1ge 1.·.1pt11rc r.1te) during the 
hreeding. 'ea,on 11111) 111 the Rogue and Kl.unath 
l'rinit; Rl·g11111' I l.1hk :'i). In the 1.111 n11gr.1t1011. 
nu><lcr.ite numhl'IS ol .1d11 h ''ere eaptmed 111 
'nme mland regions (i e., t 'lc \ha,ta and Rogu1.· 
Regllln' ,11 I 8 hmh per I O<Kl nll-hr' I .1~ cnm 
pared to Ilic- mh.:r 111l.111d ,lf1d co.1,tal region-.. 
( from 0 tu 0 :'i p.:1 l<XIO nel-lir') 

When the young Wtllm' l·l)l'atchcr-. appeared 

l"ABll• I I \II M11,K\lln'>Sl\\0",\'1K\!d C\l'lll(I R\11,(Nt\llllKl'IK IOOON11 lloll(,IOl Al>lll ''" 

'lot''•"'' 111< S1n1•1 hH \TllllK'> \\1111 l·Mfl s1 .. 110'> St'''>' Co,11(111111:-01. 'l>/\HM 10 1111 J\h '" m" 
RI 1.10'> 

K .., ... 
Coa't 4 () 

Rl·d"'"ld 6.6 I'> 1\ l) A 
Kl.1111a1h I 11111t) 6.5 'i(I ,\ ()' () 7 'i() B 
C11a,tal \1011111,1111' 70 o.x I ' A () 5 O.X I' 1\ B 
Sl\~l~IHI 57 u lX \ () 7 I'> 38 AB 
Ro~·uc 5.4 ).I) 7 i\ O • .:? o.x 7 B 
llppc1 Kla1na1h 15 I 4 I ' BC () 7 12 IJ ,\ B 
Sha,ta 0 I OA l 1 [) II. I () 7 .\I B 
\Jo,Jo"' 0.5 I.:? c [) 0.0 () 0 4 B 

h lH" C!K nc In r 
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f,\BI I 4 .. , .. \1 J< ok \110' 1'1 k< I" ) Ol "' OI I' \I 11 ll ·Sl Ot'I l·1H \I( 111 K'> \'fl \\ ILl 0\\ Fi H \I< 1111<' \\ 1111 

l'.!L fl 

l \-rcc-111 
J(ct: inn h.11d1 ~,-u ,, ' 

Cu.1,t 91.4 10.2. 24 
Rc:d\\ ood 76.1> 238 IX 
Kl.1111.11h lnnll) 95.1 II I ..w 
Rtiguc 91 7 204 6 
Co.1,tal \1t•un1a111' X7.X lh 2 , , 
S"l.I) CIU XS.2 24 h 27 
l Pll\:r Klamath 6 7.9 ms I 0 
Sh.isl.I Hl 57 7 ' \fod'" llKl.O I 

Re u~ nnc 'I 111~ n1h d after..: n1 Imm othC'A h '' lhc 1111 klln 

alter the breeding 'ca,on. the) were 111ud1 more 
l·ommon m era II than P;u.:ifil--,Iopc H)'l.'ak her-. 
let. fable: Ji. Abundance ol )OUng ul,o d11fcrcd 
marl-~·dl)- bet" ecn region' ( 1:1blc: (l) ; the) "ere 
'1g111hc.mtl) more common 111 the "' c1 'alle)' 
of the Rogue .md the Kl 1111;11h -T111111) 1cgion'. 
1c.1chrng high lc\eh of 20 :?\ bud' per 1000 
nc:t-hr-. . In compari,on. modc1.1te number' (I 0 
to .1.6 per 1000 net hr-.) \\C1e l' :tpt111eu 111 mo-.1 
other tegillll'- , hmh inl;.inu anu t.:O<t,la( fhi' pat
Eern ol abundance inuic:mc.., 1hc y111111g 1111gr,1tc 
Ill the 1111.ind 1i,c:1 >.;a lley,. 

/)111 111111111t1t111 of ro1111•1 11In111i:h 111•11 I'll/ \"01111g 

\\. hilc: <llmo't no young \Villtm H)c:,11chcr-. 
\\CIC l',1pl11red uuring the hr~·eu111g !.C,1-.011 (bc
li11c 19 lul) I .• 1hno't all cap!Uted .1ltc1 that \\.ere 
)Otlllg In the fall. onl) the Sh.1'1.1 and l pper 
Kl.11n.11h Rcgu111' hall a -.1g111hi.:.111tl> lo\\er pro
ponion )Oung than the 01hc1 ll'gmn-. • • ill ol 
\\hti.:h h.1J so. )Otlllg n.1hk 4) II higher pw 
p111E1011~ ol ,1dult.., occ:ur 111 the l'l'llle1 1>1 the 111i
g1.1111rn roui..: , 1he'c age 1a1111' 111d1ca1c: a more 
inl.111d mute than uo the i.:.1p1u1e 1a1c,, \\Ith the 
main mule general!} 10 lhc: ell'>I ul llll' Pm' 11K"e. 

RI< \I'll Kl R\11 

·r he 1ci.:ap111rc rate '' .1 me.1-.Utl' ot the ... i1c 
pt.•r-.1-.tc11l'l' ' ' 11h1n a 'ea,nn cTahk' 7 ). Comhrn
mg .111 rc1,!io11', the \\: 11l1m 1-1) c:.11t.: hc:1 \\a-.. re
cap1u1ed much le:" often th.111 the P.1uh1.:--.lopc 
I ·I) c.:atc:hc.:r, md1cating that the \\. alltm I ·I) catcher 
"a' more mnhile in 1hc 'tuu\ a1l·a-. , "nh fe,, 
hird' .1pparcntl) remaining 1111 11101c th.in a da) 
<11 a ..,talion. The return rate ol hml-. c:aptureu in 
rrc\ 1ou' )Car'> (a meawre ol ..,lie hdelit)' he
twcl'll year-.) wa' 3.8'1, for the Pat.:·itic ... tope l"ly
catchcr ... uunng the breed111g 'ca'><lll. no Willm\ 
Hyl·atd1er' "ere recapturcu (during h1t.:'cu111g or 
mig1a11nn period-.), ... ugge ... 11ng a largd)' 11an-.i1.:nt 
populatmn. 

\ Rl<olOl. 

\\ tll(1\A. fl )LafdlC'f 

Dun'- Jll l'L lti,\; Jll llllll\: Ill 

¥ f1111p1n . h.1h.h 'tt·lf " ' h•Ufllll ' 

AB '1-19 I 0 .2 17 A 
:\ B I 00.0 I A 
/\ B 'lh s l<.2 47 ,\ 
AB X7 IJ 17 x 7 ,\ B 
AB C)•)' 2 . l 10 ,\ 

\B XO .! 12 n 12 A B 
8 6X.-I 15.4 x B 

c 21n l 1.2 12 (" 

A 00 0 

D ISCUSS ION 

St .\1 E 01 \ n m ,\ '\ll I 'rn Pt -.;oE M 1 01 D' 1 ' 

Uri/in of 'cJ111h111i11i: 1tatim" 

Our -.tut.I) combincu uata from n1.1n) ... 1.nion,, 
bec.:au-.e inul\ 1d11al ,1,111011.., can ha\C u1ltcnng 
abundance.., 11nd .1ge rauo ... uuc to h.1b11a1 .mu lo
calit) uilfcrcm·e.., I lo'' c' er. an in..,pcct mn ot the 
data founu no~·' 1denc:e that timing ol ,1gt· 111 W\ 

cla..,-.c-. l'apturc rate peab differed beE\H.'cn -.E.1 
11011 ... \\ 11h111 a 1erio11 IC J Ralph. unpuhl. data) 
Diffe renc:e-. 111 habitat were related to ahun 
dance. hul " IK•n three or more ... 1atlllll\ \\ere 
cnmhincd 111 .1 Region , .my ... ueh b1<l'-l''- '"en: 
minimal In l'll111h111111g 'talion\ 11 i ... important 
that each ... t.llllln llllltnhu1111g to a rcgmnal mean 
"a-. npcr.11ed u111..,. ... 1entl) through thl· -.ea ... on in 
que-.11on, on ,1 ~un,t,1111 - eftn11 -.chcduk '" hcthcr 
daal) tll \\Cd>I) >: the -.t.111nn' 111dudcd 1n tlw; 
... tllU) met thi' l' l llel lllll 

/111/cpc11tl1 •1111• of t!a111 

The ba..,it: datum ol our ..,tudy '"'"' the .1h1111 
uance or age 1;11111 al cad1 'tat10n, 111 a u11 11 o f 
time (citlK' I a 'l'il'llll or a 10-day period) and 111 
a yca1 1"11i.., ... 1.111011 'ca\on-)'car dalllm ""' not 
... trit:tl) inucp .. :ndent l·or in ... tancc. ,, -.1a11on run 
multipk year~ con111hule'> more data Ill a Re
gional 111~·•111 than .t -.1a1ion "ith onl) onl· )Car .., 
data. ,\t .1 £"en ... 1.111on. each ) car'-. datum 
\\Oulu he C\pct.:tcd to h<l\C a ..,trong rcla11011-.h1p 
"ith the u.11um from .11101her year. In pr.1cticc. 
\\C ha\e found that tht• bet\\Cen-)ear uilkrcnCl''
\\ere a-. marl-ed "' the he1ween-,1a1urn dlllcr 
ence\ (C J R.tlph unpuhl. data). ~md Im pur 
po'e' of 1hi' p.1pe1 we con1,idereu them 1ndc 
pendent. I un he1, mi-. t nc11111g data may experi 
encc le" 'ilt' h1a' than 'ome other method-.. "'' 
a -.1a1mn \\ill 111-el)' caplure hird' from over a 
l<trgc aIL'a, e'-J'ICn.111) during the nugration 'ea-
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100 

60 

0 

UPPER KLAMATH SHASTA 

MAY JUN JUL AUG SEP OCT MAY JUN JUL AUG SEP OCT 

l•I( l!RI l Average <.apturc r.Hc ot adult. \01111!' male, and female \\.alhm 11)<.al.:hc" pt:r I 000 nc1 hour' al 
'lal~lll' 111 'ariou' rcginn' ot nonhcrn Calitorr11.1 am! sou1hcrn Oregon lrnrn :l.1.1) 1hrough 0..:1110.:r Age .111d 'c' 
d,1,,c, .1r,· UU - Unl..no\\11 age and 'c': H't llJlchmg }Car, le" th.111 om: )Car old, AU ,\duh. unl..110\\11 
'C' ,\f Adult female: ,111d ,\\1 Adult male. 'Tnc .. month .. j, a' 'h"" n 111 Table '.? 
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50 FARALLON ISLAND WILLOW FLYCATCHER 

[TI 40 
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:::> 
!i: 
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~ 10 

CJ HY D AHY 

oi--.,.........,.........._..._....,.......;::=::=::::~ ........ ----~....,o:::~.,__~~ 
1 11 21 31 10 20 30 10 20 30 9 19 29 8 18 28 8 18 28 

MAY JUNE JULY AUG SEPT OCT 

TENDAYINTERVAL 

I ICIL RI· 4 lot.ti numh.:1 or W11Jm, I l)Catcher' laught on the I ar;11lon blanlh, 'O 1-.m \\l''l ol San I 1~11C"l'O. 
C.11ilorn1a h) I 0 da) 1ntc•n .1k I .1d1 dale " the bcgrnmng <•I ,1 IO-da) 1111c·1 \ .11 C.1pllll<' cllull \\ii' c1111,t.mt 
through<•llt )C.11. 

'on, '' hi:n btrlh .1ri: n11n 111g 111 from th..:1r morl' 
north..:rl) hr.:.:d111g .m:a,. 

lmporttlll< I' o/ 1111\t·m tt111i: dllta 

\11,t nc1t111g '' till' p1d.:rrcd method ol tli:t..:r
mimng thl· local .1bunda11<.:e of the'c bmh .... ,. 
~·c1all) Ill thi: non btl.'l'd1t1g , ... ,,,on. In l>Ur ,tud) 
are.''· ccn'l"C' alom: \\ ould not ha\c prm idetl 
the 111'ight 111to thl' t\\ o 'Pl'Cll'' · abundance' and 
migration. ~to't l·i:n'u~l'' .Ill' done tlu1111g the 
bri:ctl111g \C:,1'nn. ,,, th" '"'' been tell to be the 
lime of <.:ntil'lll hah11.11 1d.111or1'h1p,. ' I he breed
ing ,c.1,1m '' .1hn lhe lime ''hen I 111puf1111ct\ 1.:.m 

rABll "i l-lklllll''·Sl\'()'i\\lk\lol CWllklS 

R \Its CNt \1111 k 1'1 k 1000 NII llot Rs) OJ J\m 1 I CN<> 
Yot '«• \\'1 kl C\l'tl kl Ill W111 cm 1-L H \I< 111 ks \\lltt 

I· \(JI SI\ 11<>,·SI "o' I' \ ) I \k ('t" lkllll 11'<• \ [) \• 
fl \1 (() 1111 1\1( ''Ill 1\ RIColCI' 

\duh 

( pwrc nunc:m 
Region ,., ' •roupin 

Coao..l o I I<> 19 A BC 
Re<l\H><i<l o I 0.4 19 c 
Klam.11h I rnlll) 1 ~ :! .? "ii \B 
Coa-.1al :\1<1um.111i- 0.4 I 0 I ' 

(_ 

Si,l..1}011 I ' 1.ll 40 BC 
R<•l'UC -I " ' " (l A 
l'pp('r Kl<1math I I 2.1 9 BC 
Sha, ta I o 1.7 '1 BC 
\.1txl1x· ().() II.II 4 c 
• Rt-gion.\ noc i1gn1h-c ntl) t11t1~rn11 rmm othcR hau." the me lcucr 

ht'. idcn1ihcd b) 'ong. 1hc 111mt 1clt.1blc hl'ld 
charactcri,ttc. I lim C\l'r, the ll'l' of onl) one 
method in one ,e,1,on '' ould not ha\e 1dent1hcd 
the complexil) ol thl' 'lk'<.·1e' • d1tlcrcnl'C' nor 
the import.1111:e ol till' ml.ind rl\cr \alk)' to thl' 
\\'ill1m H) c.11<.:hcr. 1\lthough ti ,., one of thl• 
mo-.t common buds netted 111 our regmn 111 lhc 
fall. the \Vallo\\ l-l)e.lll'lll'I ha' .1lrm1't llt!\cr 
bt'.en detectl.'d on Cl'n'u'c' in the region, c\en h) 
expert ccn,u-..ers 1C. J Ralph, unpuhl. d.11.1) Ad
ditionall}. the melric' 111 .tgl' <.:ompw.1111m cannot 
he gathered in an) othl'I I a'hion. 

BRI I JllM, Si \SO' i\111 ,,, \'I I 

We h;ne 'hm\n that !Ill' Pal·itil.' -..lopl' £I~ 
calcher '' rclatl\ CI) common lll\\ard., thl' <.:oa'L 
A-. Johm.on ( 1980) noted. lhl' Pal'il1c -..lope Hy 
catcher bel·ome' much le'' common av.a) lrom 
the coa't. Im\ ard-. and into the 'll!!/;l''-ll'U range 
ol lhe \Ct) dmd) -related Cmd1llemn Hycatch 
er. Breedmg W11lo\\ l ·h·call:her' \\ere. b} con
tra,t. 1110-..t common in the tar tnlaml art•a,. lhe) 
do breed in 1hc far inland lJppl't Kl.1math Ba-.in. 
the only reg10n \\hetl' adult' 111 hn:cdrng con
dition were captured d111ing the July po.,t-hreetl 
ing period. and l'Cn'u'e' in the arc.1 had mntle't 
number' of 'ingmg bird' IC J, Ralph. unpubl. 
data). 

SPR"<• \tu.R \1111' 

The l\\o 'l~oc' nugiated on lfllitc d1lkrcn1 
.. chedulc,, Pal'itk-,lopi: H)l'.ll<.:hcr' 1111gratc ear
l) llatl' l\larl'h 111to Apa ii I. a-. noted b) Garrl'll 
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11\BI I: o. l•\11 \111,R\llO' ')1 ''"' \\.IR\C i l C\l'lll<I\ R\ll S <N1 \11111< l'IR 1()()() N1 I lllll J<\)OI Yol sc. "I> 
,\p1 I I \\'111 O\\ fol H \ H 11 R\ \\ llt I· \I I ')I 110-.;.S1 \~O' I' A 'r'l \R C"' TRllll 11,1, \ Dl\TI \I 10 1111 \11 '' 01 

A Rt c.10' 

' OUl"I 

C;iptun.: 
R..: ion fUll ' u " 

( .. 0.1,t I 0 I o 27 
Rell" oo<l 0.1 cu 111 
Kl:11n.1th-Trint1) 2.0.5 2 2 .:'iO 
Co,1 ... tal ~1ounta111' '\.h 2. 1 l ~ 
Si,l-i\Oll u HJ 18 
Rogue 22.6 I.I 7 
l pp<:• Klam.uh 1.0 1.0 11 
Sh.1'1 () x l.l\ 11 
\ludo<. Cl.O 0 .0 4 

.111d Dunn ( 1981 J, D;i' j.., et al. I I %J J. and Ralph 
( 196SJ. Mtht haH' p:1,..,e<l 1hrough or e ... tabll..,hed 
in hrcedmg .uc." 111 the region h) mid-Ma) .1ml 
Junl' , when 1110... \\ illow l •l)l' :itch.:ro., moh· 
thmuµh. The lughl''t -.pnng captun: rates frn thl' 
Paultc-.., lope Hyl·;t1d1ers were in rhe Rogue s, ... 
l..1}1111 and C1>a..,t.il .\fountain r('g11111'. \\herl' \II 
tu;tll) no hrccd1ng h1rd.., \\Crc <' i!plllred. T hi'> 
c.·nuld in<lil'.1t1.• th.11 rhe area fum:tion-. largd) lor 
mm l'lllenh ol buds ltJ hreed111g area' to the 
north. 

l'os I - HRH llJ'-.(,/1• \I I Mrc.R \110" 

l'llt' c:onu.1 ... t h<'t\\ecn th1.• ""' o.,pecie... i.., 
111.11 l..ed 111 the p<>~t -hrecdmg period. In Jul) .uul 
1.·.trl) Augu,1. \\l' lound a puh.I.' ol po,1-hre('J111g 
.1dult Pac:11lc- ... lopc I· I) c:ttl'hl'"· a' had been doc 
UlllL'nted h) Ralph ( 1968). 1\ llL' I 1h1' inllux. Ill<' 
• 1d1ilh appan:ntl) 1apidly left th(' :11.:a. rhe c.111) 
dcpartur..: ol .1dult l'aeiti•.:-,lnpe H)L.Hchers 1 ... 
1:on11.1ry to the ..... ~crt11111 nl R,1lph ( l96l\J. h,1,cd 

I ABI I 7. I 111 Nt \Jiii I{ '"" 1'1 f{t I NI (JI l ·JJ{SI C\1 1 

II Ill S "ll RI< A l'l t Ill s I' \ YI \I<, \ -.;p T111 Nt MBI I< 

1<1 ll K"l D 1-.; St"" •JI'"' Y1 AH' 1n S1°Ec 11:..s "t> S1 " 
~o 

R=d n M1gr.s on 

N PL:rcc It ' 1'11:h. Ill 

Pac I 111.: ,Jopt: I I) L'.lll'ltl"I 

I Jr't l'Ufllllll' 7 '>2 S'i1 
l<ccap1urc 7X 9 .0 "IX ~2 

l·c1um n '\ s .2 o.s 
101.11 ~63 SIJX 

W1 lo\\ Hyc.11d11:1 
I ro.,l i.:aptur<' 2.20 1270 
k,•,,1pturc () () () 2' l.X 
H.:turn 0 () () () ().() 

101.11 2.20 12.<J'\ 

\dull 

llun" 111 t . 1p1t!rl" C >u11c in 

grouping rah: '" ' gn up111g 

BC 0 I 0 4 2.7 B 
c 0.0 () 0 19 B 

,\ () 4 () Ii 50 B 
B 0 () () .'\ u B 
B (' 0 1 l I .'\8 B 

A 18 u 7 ,, 
BC 0 5 O.IJ I'\ \ B 

c IX 1.h .11 ·' c 0 () 0.0 4 B 

on a ,jngh: ... 1a1ion in c:oa,1,11 n:nlral C.1lilornia, 
"here h(' ,1..,...umed that adult' 11111,ed nn 111!.111<l 
route,, hut .11 the 'ame tune. ·'' young. Our prc
'ent r('..,ulh lll!ree \\ith John ... on ( 197.\). """ h) 
pnthc ... 1/ed that ,1 prepn11dcran1:e or ) llllllg in 
\outhern Calilmnia and Ari1ona was 111 part due 
to the fa,ter ... peed and 1.•arl1('1 dcp;irtun: ol the 
.1dulh. J11hn,11n ( 197.\) ,11-.o dcmonstr:itcd 1h.11 
adult 1'.1c1liL -~lopc fol)c:11c hcr' arc .tlread) on 
the \\lllt('rlll£ ground' 111 \k\.ico h) e.ul~ Au
gust. long hclore the hr't 111\enilc..,. ' I hL' adu lt 
Willov. H yeatd1cr-. .• 1l1hnugh bei ng rl:'i;lliH·ly 
'<.:arce in 11111 'otlld) are.i', appear('U to n11gral(' 
later .mu at ,1hout the ,,llllL' 11111.: a, thl' ) nung 
Similar!.>- '1<lllg .mu !•111..:h ( 1997) found adult' 
\\ ith onl) a ,1Jgh1 temkrll) I<> n11gr.ll< :.1rhL·r 
than ) oung .ilnng the R111 < i1 .1mk in '\ie\\ :\1c\ -
1n1 . 

rhc adu lto., and )Olin£ ol llllht o.,pl.'eie' ol f,111d
h1rd' .1p1x-.ir t11 nu" e 'outll\\ .1rd together \R,1lph 
198 I), 111dmlt11g "''-''tern pnpul.itmn' of the \\ii 
hm l· h<.:.lldll'r (from our dat•ll .111d the.' ll.1111-
mond'.., I I)< archer <I.'. lta111111011dii . J11hn,on 
19701 llm\e\er, rhi' is 11111 the l.'a'>(' for a ll pop
ulation.., 111 l."!111,id"11<1\ ll)l".lteher,. Adulh mi
grate l'.11h1.•r than )oung in the Paeihe-,lopc l•ly 
(.ltlhe1 (Ill 11111 \\C ... tern regllln,). and 111 .ill lour 
1,1\.a ol 1.·.istc1 n l.mpu/111111 \ in Ontario (I lw .... cll 
l99lhl. 111..-luding Lea't l l)c,nche1 ... (/.. 1111111 

111111 ). Yl'l l<l\\ -he II icd l • J) 1.·ate her... (f.. f/c11 -il-1·11-
1 ri\ ). Aldl'I l;l)eat('hl'r,, .ind <in l'<'lltra'I to lllll 

re,ulhl thl' \\' ilhm H)l' ,11lhe1. 

Rot 'Tl s B "' n o-. ,\c,1 R ~ 110.., "1> 

AHl '\I>."< I.., 

T he route of migranh can bl.' 111fcrr('d h) two 
metric' m thi' ... rud). their 1cl,11i'e ahundane(' 
and age ra1111, , A' h) pothl',ited 111 Ralph (I <JS I ). 
a high proportion or )nung could m<lk.11<• the 
edge ol the rnute. "' mi .... 1111.·ntcd ) oung \\mild 



114 STL Dll \I:'\ AVJA BIOi (Ki't NO 26 

hi.' 11101 e common a'"''> from the c.:enter of a 
rmlle. 

Ha,c<.I on ahund,1111.:c. the route ol the >m111g 
P.1nfil.'-,lopc I ·I) c.:atd11:r' ''a' thniug hout the 
"tt d) .irea. e'p.:l.'1.111) Imm the Coa't llllan<.1 10 
the Klamath-Tru11t} .md Coa,tal !\1ount,1in re
g11m,. Since the .1Julh ha<.1 departed carlil'r :m<.I 
apparentl::,, r;ipidl). thl') prm ided no 111f11r111a1ion 
on route' from :tgl' 1<11111' 

lnfl.'rrcd from tthundancl.'. the fall 111 1gra1inn 
route of young and adult Willow H)1.:;11chcr' is 
hkel) through the: inland ri,er 'alll.')' .rnJ 111 the 
ea,t, "ith the agl' cl.1,,e, 1ogc1he1. I l<m I.'\ er. 
ha,l.'d on age rat111•-. the main route \\ould appear 
to he to the ea'I ol thl' \IUU) area "' tlw age 
rutio' were nm't l'\.l'n in tht: Upper Klam.llh Re
gion. and hl.':l\il) 'kl'\\ed towanh )Oung in the 
inland river 'alley' and farther wc't. Thc: grc:at 
abundance or young in the inlan<.I \alley ... 1111gh1 
'ugge ... 1 a diffor~·111:e in route. w11h thc: )1tUng 
prelerrmg tho'c: '.tile)'· '' hile the .1dult' mi
g rated lo the e.1,1. llm\e\er. m the area' ''1th 
large numocr... ol .1dulh. \\t.' aJ...o found l.irge 
numocr' of ) oung, l.ugd) pr.x lud111g a di ller-
1.'ncc: in route' ol thc: ;1gc: cla,sc!-.. Pl.'rhap' habitat 
'egregation may ocuu with adult' prclenrng up
land .1reas. 

In hnth 'Pel.'te,, the proportion nf young in 
migration "a' mud1 la1ger than can he e:-.
pl.1ined b) no1mal rep11xlm.:tion. The.' p1eponder
am:e ol )OUng. cc11.11nly Ill the l.',l\e 111 the P;i
eiftc-,lope Fl)c.:atc.:he1, i' likely Jue HI the )llltng 
<lelaymg mig1at1011. perhaps lingering lo11gl'J a-. 
their relati\'c 111c\pc:11c11c.:e required longc.:1 It> 
pnl\ "ion lor thl•tr 1111rrn1wn south 

Om f.111 peak m1g1 .1tmn nl \\'illo\\ H) catcher 
"·'' .1hou1 Augu'I 19 to 28 . .tppru"matd} a 
\\eel.; earlier th.in the llllllpoml nmed 111 lhl' ~an 
F1anc.:1sco B.1) Arca !Otahal 1998). a' \\Oul<l he.: 
e\pcc.:tc.:d. Howe\C.:J. on the olhho1e h1rallon h · 
lands. at the .... lllll' la11tu<le as Otahal's o,tut.Jy site. 
the p.:ak of bird' '""' much earlier (in ea1 I) Au
gu,tl. ''milar to the tar inland an<l larthe1 north 
l pp.:r Klamath Reg ion . The birJ, on thl' f·ar
allonc-. "ere )Oung hirJ, orienting ml.'1 the 
oc.:c:an that \\ere lo1cc<.I to tly long d1,1.1nc.:e-.. 
wt1hou1 stopping, .111d 'o arri,e<l farther 'outh 
and ... ooner nn the inhospitable h 1rallo11c.: .... By 
c.:ontra,t. binh in the more salubriou' 111land ri -

parian \alley-. could lin~•cr. hutl<ling energy 
\lorl''> lor thl.'tr -.outhward 111 1gratin11. 

The.: data trom rec.:apll11eo, ar~· d1fticull lo rec· 
oncik with thi<o mer'>ta)llH' ">Cl'nano, a' the re · 
~·apturl· 1 ate \\a' ltmer for the \\!Ihm Flycatcher 
than the P.u.: 111~ <ilope H)catchl.'r II Will<m Fl} · 
catcher' \\Cle hngenng <ii a -.ill'. their rccaptur.: 
rntc.: o,hould he higher than Im Pac1lic-<olope H) 
catcher .... unlcs\ (I) both 'pcc1c.:' linger simtlarl}. 
or 12) Wil low Hycatchcrs move -.lowly an<.I con
Linuou'I) through the regmns It should be a<lde<l 
that the">l' data were not -.1:111dard1l'c<l for effon 
rather, all captures were poole<l becau<.e rela
li\ el) lc.:w h1rd-. \\Cre recapturl'<l, which ma) oh
'cure pattern' Yong and I ind1<1997) abo doc
umented llltle slopO\er ol \\ 1llm\ Fl)catcho.:rs. 
\\ith onl) o,c\en recapture' ol 84 migrant!-.. and 
a ll \\ ithin one da) of i11111al 1.:apture. 

In till' Pal'Jlk-,Jopc.: Hycatc.:hl.'r. our peak of 
migratmn w,1, late in Augu'l or l.'arl) September. 
At a coa,tal ... 11e at Point Rc)l'' Hird Qb,ena 
tor). Ralph ( 1968) found a p.:al.: in n11d-Sep1em
bo:r of ) oung migrant.... 111J1cat1ng a rel at I\ Cl) 
sltl\\ u .m"t po:riod of the ) oung. 

l\1Pl.ICA I IONS I OR M ·\N \Ci! Ml NI 

Young 'W'1 llow Hyc.:atc.:hcr' appear lO move 
in10 .ind po"1hl} linger 111 our 'llldy area 1n 
large numho.:r' dunng 1h1' pre.'\ 1ou-.I) undoc.:u 
mentl'd prl'-migration period . It i' pov.,ible that 
Lhe np.m.111 ')'tem .... both .11 the hmcr ele\:llion 
inland fl\l.'r rnlle)s and the h1gho.:r Cle\ation 
meadow .... hl·c.:ome \ital to thl• 'llrYI\ a l of the 
'>Pl'<.. 1e' In the C.:<i!-.C of the Pal'1hc-">lope Hy 
c.:atc.:hcr \Yl' h<l\C a l'o sho\\ 11 that while the 
adult-. appea1 to lcaYe rapidly alter hreec.ling thl' 
)OUng ,11-.o linger in 1he region prior 10 1hc11 l.111 
migralmn 111 the 1rop1c.:,. 

,\CKSO\\ I H>l,\11-.:\ I~ 

\\<.' th.ml. thl.' man) 1:nopcr.11<1r, ot lh<' Klama1h fk 
111ngr.1ph" NCI\\ orl.. mt"t nnt.1hl} J t\lc,arn.kr. G 
Ballard. I hthula. G. Gc111ld, I (il'orge. R . Hew111. 
\II M.11non<•, 11 Sal..ai. D V1n111a11. B Widdowson. 
.111J \1 \\ 1ddnw,on A1 eaLh ol lh<· 'talion,. manv vol 
untl.'.:rs md 111trrns ahn n>nll 1hu1,·d thl.'1r lime \\l111l• 
can:lull~ p1<1(<''"ng ll)ea1.:he rs \\\• arl.' indeed gr,uc 
tul al"·"' 111 them. P. P)lc. G B.111.m.l .• md G . Geupcl 
ta.:ilita1ed 1hc data Imm 1hc f.rr.1llon hl.mJ, and Pnml 
Rc}cs Bml Ol'hcnator) . Ilic m.1nus..:npl ~ne1t1ed 
Imm rc:ad111g. I'>) J \Je,and<'I C 01.1h.1I. C. P. R.1tph, 
\V ) nng. am.I an anon} mou ... re\ 1e,,er The au1hor, un.• 
l .S. gon:rn111c111 employee' .ind, ll!l'1dorc. th1\ man 
U\Cripl I\ not \Ut>1cct 10 <.:Op) nphl 



,\PPENDIX Co-.;"'"'n·l:1To10 !\.11'>1 ;-;F1 ' Sr.,110" I.oc.Ar10-.;\, OP1:RAr<>R ORG,,._,11.ATJo:-1. ;'l;t \1111 ROI' YI',\RS S\\1l'Ll"ll, N11.\lllLR 01• T1:0-:-D_w P£RltJIJS. "''!> r-:t\1iiH< 
01 C.\l'll RIS > EACH Sl't:<"ll S UY RtGm-.;· 

Re-ii<m aDd locaiion 

Coa\I 

C'apc Blanco. OR 
~1.ld Ri\'cr Slough (110\11 \Jh:l, Arc:ata. CA 
Mad River Slough (P\RK 'He:), Arc:ata. CA 
Navarro River. Mcndn<.1no. ( ,\ 

Red \HlO<.I 

l.o,tman Cn:ek Or..:i-. CA 
Mad River. Kt• hd, CA 
Red\\ood Creek. Orick. C1\ 
Wright Refuge, Eureka, CA 
\'an Du/CO RJ\er, CA 
Yager Creek. C'arlolla. CA 

Klamath-Trinity 

Sc1ad Valle). h.lamath Ki\'cr: (',\ 
1 lurnbug Creek.. Klamath Ri\cr~ CA 
\\'c,t Humbug Creek. Klamath RiH~r~ CA 
\\'hitmnrc Cr.:ek. OrJc,111, . C.\ 
1'hi P"hi Road, Orlc;u1', ( ,\ 
Camp Creek. Orlean'. CA 
Red Cap Cr. 7.2 km SW Orlean~. Cr\ 
Red Cap Cr. 7.6 1.:rn SW Ork:ms. CA 
Red Cap Rd .. 15 km S\\' Orlrans. CA 
Red Cap Rd .. 2.2 k.m S\\' Ork:trh, C.\ 
\\c1tchpec. CA 
,\rl..en' Cree)(. CA 
Trinity River. Brg B;11. (',\ 

Coa,tal Mountain' 
Grove·\ Prairie. Denny, CJ\ 
Grou'e Cr.:el... Hya111p11111. CA 
Quail Meado"'· fla\h•rk. CA 
Indian Valley Crcd.:. Haylorl.., CA 

Opcn11or 

Si<>ki)<>ll NF <S:-;Fl 
I lurnholdt Ray Bird Qh,cr\'atrny 
lfumholdt Hay Bird Qb,er\'atory 
C:ihforni;1 State Park,. l\kndocino 

li>1al 

Redwood :":1tronal Park 
Simp~on ' limber Company 
Redwood Science' Laboratory (RSI.) 
llurnlloldt Stat.: Unm.:r,11y 
LBJ Entcrpmc' lLBJ) 
Pacific Lumber Company, RSI.. I.BJ 
lil!JI 

Klamath M <KNf') 
K:-.<I 
KN! 
RSI 
RSI 
RSI. 
RSI . 
RSI 
RSI 
RSI 
SI\ Ri' crs :-.:H RSI 
RSI. 
Sha,ta·'lnnity ;o.;1~ 
li>tal 

R-;I 
RSI 
RSI . 
RSI 
l<1t:1I 

'frars .amplcd 

1994-1997 
1982-1997 
1992- 1997 
1997 

1993 -1995 
1996-1997 
1994-1997 
1993-1997 
1997 
1994- 1997 

1993 1997 
1994 
1995 
1992 
1992-1997 
1992-1997 
1992 1996 
1992- 1997 
1992-1997 
1992- 1990 
1991 
1992 
1991-1997 

1994-1997 
1994 
1994- 1997 
1994- 1997 

~ um~r of Capcul'C'~ 
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Mcgion and IO\.·at1tlft 

Si,l..i)Oll 

Bear Creel.. Bnwnil"al Arca. OR 
Carllcrrv Creel.., OR 
Clear 6ed.. OR 
Grav Ba.:I\ Creel.., OR 
Hor~.: Creel.. C\.1.:;1<lo"'· OR 
1.ong Ri<lg,•. OR 
\\'hit.: 1 lor'c Prairie. OR 

Rogue 

\pplcgate R" er. OR 
Bc;1r ('r,•el... OR 
\.\ hel,lone S;1va1111ah. OR 
Rogue R1H'I Medford. OR 

Upper Klam.1lh 

Will1a1mon Rl\er. OR 
Wood R1\el Upper OR 
Se,cn Mtk Cn:el... OR 
Ren,•a111111 Creel... OR 
Odt•"a Creel\, OR 
John"m Ctccl\, OR 
Skeeter S\\ .imp. OR 
l••P') Klamath Ri,er Canyon. OR 

Sha,ta 

\1rlc ~o. S.1.:10 R .• Dun,rnu1r, CA 
Pnhp.:d. Sa,·to R Dun,muir, CA 
Soda Creel S;u:to R . Dun,muir. CA 
( "tel l.1 . S. to R Dun,muir. CA 
Conant. Sa.:to R. Dm1'muir. CA 
S1111' Creel... Sacto R- Dun,mu1r. CA 
Pollard l'lal S;i.lo R. Dun,rnuir. CA 

Opcr.11ur 

')\;f 

R. uc R1,·cr '\F (RR:-;J·) 

"'' ')\;J' 

')" 

"" S'I 

fot 

RR!\"F 
RRM 
SM 
Bl \,1 11.kdlurd l)i,ln.:t 

liltal 

RSI 
RSI .. BIM L1l..t'\tt'W D"11i<:1 <I VB) 
RSI 
RSI 
R'il 
RSI.. 1 VB 
RR:-..1 
R'il 1 VB 

Toi 

P,1in1 RC)C' Bird Ohscn atory (PRBO) 
PRBO 
PRBO 
PRHO 
PRHO 
PRBO 
PRBO 

)'~...unplcd 

1991-1997 
1993-1997 
1985 
1991-1997 
1987-1997 
1992 1997 
1985 

1997 
1997 
1997 
1994- 1996 

1997 
1997 
1996-1997 
1996-1997 
1996-1997 
1997 
1994-1997 
1997 

1993 1996 
1993- 1996 
1993- 1996 
1993. 1994. 1996 
1993. 1994. 1996 
1993- 1996 
1993. 1994. 1996 

:\umber of < aptul'C's 

I C"n·da) Pxific ir.lopc \\&tlow 
pcnc-.t" 1 :iyc:u1,:hcr A~·catchcr 

57 
52 

0 
39 

104 
40 

---2 
J03 
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15 
21. 
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ErrECTS OF MONOGAMY AND POL YGYNY ON REPRODUCTIVE 
SUCCESS lN SOUTHWESTERN \VILLOW FLYCATCHERS 
(EMPIDONAX TRAILL/I l:XTIMUS) IN ARIZONA 

RI BH'(',\ E DA\ IDSON \ND Ll'W\ J . Al 1150'< 

\11\tmd \\.: anal}/Cd lh<' 1.:producllH' co11,e4ucn..:c' ut .1 1111\Cd rnJ1111g '1r.11.:gy tor the c11da11 •cr<'U 
Snulll\\C\lem ~rllo" f-1)•·11<.:h.:r U.111p1d"'w' irmllii t•\11111111) 111 n~ntral Ar11ona \\'.: monm>r<·d 2X6 
bin.I- 111 1998 and 19'1<1: 2.n al'll\\.' nc'I' (rncludmg rcn.:,hJ \\Crc lo,::.ucd. 01 1he,c. 124 151' ) \\Cr.: 
bu1l1 b) pol) g) nou'h p.mcJ tc:111.1k' In 1998. 52'"' ot all mnn11or.:J tcmalc' and 29'k ot mnn11m.:d 
male' ''ere mated r<•I) ID 1111u'I) . In 1999. 59'k of 111on11nrcd fcm.1lc' anJ J7'k of momwr.:J m.11c, 
\\CIC ma1eJ pol)!;!}llou'I) lkcau'c '"urce' ot \ariab1hl) 111 rcprodu<.:11\l' 'ucce" ..:an hc: ,·rn<1.1l 111 

u11Jcr.1and111g 1hc ab1hl) ot cnd.1ng<·rcd 'pccic' 10 m,11111a111 ,1,1hh: or mcrca,ing f'<>pul.111011'. \\l." t'\ 

.1mmcJ "hcthcr maung 'latu' .111<."l'h:d 1hc probab1ht) nl th.:dg111g nnc nr more young or 1hc: nurnhc:r 
ol )llllllg tlcdgcd . For tern.tic,, none: ot nur mea,ur.:' ot rcpnidul"ll\C 'uc.:c" drfterc:d .1, .1 t11nc·11nn 
ol maung la<.:U<. lll\kad. h:m.tle .mnual 'Uc<:c" 'howcd "g111ti,.1n1 h<:l\\cen-ycar variabihl\ . I h.: 11dd' 
of a pol} gynou' m;ih: tkdgin)! ,11 k;,1\1 one young were l 7 8 l11lll'' grca1cr 1han ror monogarnou' male,, 
and polygynou' male' lkdgc<l nmrc young O\'Cr thc hrl'eding 'l'll\011 than did monogamou' mail', , 
We 111terpre1 thi-.. <l1ffrrcncc "'a ''mrtc func1ion of 1he number nl male' and/or n.:,11ng .uctmph 'irwc 
a\Cragc number of )Uung per ni:'I did 1101 d1ftcr between nmnogamou' .111d f'<llygynou' male, , Mixed 
ma11ng 1ac11c, aho altc:<:t our .1h1ht) to .:'11ma1c popula11<111 "'e ot hri:cdmg adull, , If pol Hi> n) •11.'<·ur' 
r.1ngc \\idc. and a1 higher r.1k' 1h.111 prc\lou'I) ,u,pccll'd. su11plc u~c of 111alc 1cm1onal "mg (.1,su1111ng 
one ll."m;ile "uh C\ er) m.1lc) to c'11111.11c 1he number ut brrJ, .11 .1 ,,It. "111 u11Jcre,tim;i1c r<•rut.111011 
SI.IC. 

A.n \\11rJ\ , fmp1do111H 11111/111'111t111/\ : lkJgrng 'u.:,cs,. m.11111g ')slc111,, r<•l)g)ll) . repr0Ju.:1rn11 , 
Sllulh\\ c'tcm Willm1 l·l)'l·•tc her 

l'hc.:1e .... c;ontinurng Uc\clopmcnt ,end clahora
tion ol rnodcb lo dc\cnhe 1hc nolu11011 and 
ma1n1cnanc1: ol both monogamy and pol)'gyn) 
wi1h111 -.111glc population\ ol bird' ( Yl·rner and 
W1l1 ... 11n 1966. Onan... 1969. Emlen .md Onng 
1977. Se;.11cy and Ya ... uka\1a 198lJ. Petti 1991. 
\oul.up and Thomp ... on 1997.1. John ... 1111 ;mu Bur
le\ llJ98J J"he'e molkl' an: built on the cheor) 
that 111.111ng ')\tern\ arc ... 1nrc1url•d b) male-male 
.111d kmak-tcmale compeution lor r.:,oun.:c-. 
and 111.11c ... < K1:m~n.1cr' I 995 l. r he rcl.11" c i m
portanc;c ot 1ntra-,cxual cornp.:til1011 depend-.. on 
c n v11un11tcn1al feature ...... uc.:h m. r1.,nur1.c a\ail
••hilll) qualit), and di\tnbutmn ( Vern.:1 anc.I 
Will son 1966), and on ac.luh ... ex 1.llm (Smith et 
al 1982! The mating system ol a pa111nilar ... pc
c.;1c' '" 1:0111pri ... cc.I of iacuc' that hire.I ... u ... c undcr 
dillcrcn1 -.itua11nn-. <Johnson and Burle) 1998 l. 
I kre. 11 c rckr to polyg) nnu' .1111.l monogamou ... 
ne-.ting a' -.cparate tactic .... 

Pol) g) 11) '' genera II) a ...... umed tn he: .td' an
tagcou' to male' becau ... c pol> !D· nou' 111;1le-.. 
ha\C lhc po1cn11al to produce morc llcdghng-. 
l.'<1d1 h1 ceding 'ca son < \\ heel\1righ1 1.'I al. 1992. 
l\oul.up anu fhomp,on I 997b. Pari'h anc.I Coul
son 1998. Luhjuhn el al 2000) and more recruits 
In future hrecc.ling populauons (Care) and Nolan 
1975. Soul.up and Thomp,on I 997h) I lmvcver. 
!line\' l.'Oll ... C:quences Or trade \ltf' fu1 fcmaJc\ 
1.·an he more difficult to a"'-'" CSmllh el al. 
1982. Han .md Tome' 1989. Pctll 1991. Wheel-

right ct al 1992, Bcn-.ch 1990. Soul.up and 
Thomp ... on I lJ97a). l·cmale-. ma) p.11r w11h an 
already matcd 111.rlc JI male parental can: con 
tributes relatncly lrlllc toward fledging \Uc;ccss 
!Ban and 'Tiu nc ... 1989. Webster 1991. Pan-.h 
and Coubon I 99l0. JI tern tones of pol)g) nou\ 
malc' conl;11n hi\) her quallly habitat CVc1 nc:r .md 
V..11t ... on 1966 OnJn ... 1969). if female-. .ire un
able to d"nrn pair 'u11u' < Searq and 'r a-.ul..1w.1 
1989) .• me.I/or 11 1hc gcncti1. qualit) ut 1h1: malc 
j, gr<"all'I than 1h.1t ut unpaired male' ( Verncr 
anc.I \'v 111,nn 1966 Soul.up anll I homp,on 
I 997h. Star" olll anll DreHm 19991. 

The Willm\ Hyl-.1tchcr (E111pitlo11a\ 1milf1i)" 
c.:on\ldcred a l)' pi1:all) m nnogamou' spel'IC' 
(Scdg"' tl I. 2000). alt hough polygyny ha' been 
reponcu 111 Can;.1d.i C Pr..- ,<.:oll 1986). nor th <.:en 
tral Cnlor.ido .ind '>Ollthca\lcrn Oregon C Sc:dl:'
\\ 1ck and Knopl 1989. Scdg\' .. ic.:I. :2000). \OUlh
crn Califom1a ( \\ hilhcld ct al. 1998). Jnd on the 
lo\\ .:r Cnlor;,ic.lo R1\cr in J\ri.1ona .md Cahlo1 nia 
c.\ikKcrnan ;111d Br.11.lcn :wot). \\ 11h111 thc-.c 
populauon .... pol}g) n) rate' ha' e been docu· 
mentcll a-.. high a-.. I 'i' c in Oregon, 50<:1- 111 -.outh 
ern Cahtorn1a cScdgw1c.:I. 2000>. anu I O't on the 
lower Colorado Ri"cr (McKeman anc.I Bradl·n 
200 1) 

To desi:rihc hrecu ing ... 1aw ... anc.I rcproduc1ivc 
con,cqucncc' I'm monogamou-, anc.1 polygy1mu ... 
SouthWC\ICrn Wilhl\\ H)Clltcher ... ct.. ( l'\(/1111/\) 

in central -\ri1ona. \\C compared 1hc1r tlcc.lgmg 

I 18 
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'1'1\BI I. I. A'''-l \l \ 1 \11';<, I \I IK hlOl<\1\llO' 101< Sot 111\\1\Tll<' W1110\\ l'IH'AlClllK' I' Cl'IK\I Alli 
/(),,\ 

19'1~ 

San Pi:Jn:: K<>• ~C'h 

I em.1fe, 

lot.ti 35 H 
Mt >11< 1gamm1 ... 13 (_"\7.,.) 19 (hi 'I<) 
l'<ll)£)11UU' 22 (63«) 12 '"'") 

J\ lak' 
lot al 26 2X 
Monogamou' n <5<>' <l 19 (61\';) 
l'ol) g) nou' 10 <38'<) ,, (21 (') 
l nm.11c<l l (12«) l <II' ) 

,\.:tl\C ll<''h pnldULC<l 

lill.11 o3 -11 
B} monogamou' lemah:' 28 (2-l'r) 21J (67';) 
By pol) g) nou' lcrn;ih:' 35 (76' () lt(ll'f) 

He<lghng' pnidu.:e<l 

I 01,11 92 70 
B) monng.1mou' tcm.1lc~ 3X f-11«) 40('\3' ) 
B) pohg) nou' lcmalcs 5-1 (59 <) 10 (41"') 

'u~·~·e,, (probahiluy of lkdging one nt llltlll' 
young). and the lllllllhl'I" or fledgli ng' per ne ... 1 
<lilt! per hreeui ng \Ca,011. \\.'e abo e.,_,1111ined 
\\ hl.'ther thc'e mca,u1c' of reproducll\e '11c:c:l'" 
dlffl'rcd bct\\Cen (\\\> breeding .trea' durmg the 
l\\O )car' of the 'lUd) 

\11· I l lODS 

D.11,1 "ere n1llox1c<l J111111g 1lw hrcc<l1ng 'ca,on' ot 
I 99X and 1999 a' pa1 t of 011g11111g 'tut.he' <:1•11du,·1cd 
al Ro•"''\l' lt Lake 1.11 t ill' S.llt R1\Cr and To1H•• Crel'I. 
1nflm'' I an<l tho: S.111 Pcdr11 .ind Ci1l.1 Ri' er' ( nc.11 lh<' 
'"'"'of \\111kclman), t\\u ol 1hc l:irge ... 1 Suuth\\C•tcrn 
\\ 1llcm Fl}<.1tchl'r brccdm • tr<'.ts 111 Anzona ( l'ara<I 
11ck and \\ \l\-.d\\ ard 1lm 1t•l11111. I Co'' bml tr .1pp111g 
has lx·cn l(lllUUdl'd w11h111 Olli StllU} 'll<'' SllllC l'l')(1, 
.ind tirood para,111,111 ''•" l'r in 1'198 .llld l'l'>'I 
(1'.tr,1d11o,:k Cl al lt)IJ<J, 20()()), \',•gctation in Ill<' Sllld) 
al'l'"' v. a' compn,cd ol '·" }lllg proport1011' ol 11.111\t' 

1•1<1<1 

CQml>ncd .. '~"' ROC>'\C\ h { lJITit'tncd 

"" s2 n 95 
.12 l-IS"') Is 129 r) 2-1 (5<>' J .n 1-117<> 
3-1 (52'' I .n <71« > 19 ( t-1·~) :'o6 (59'1) 

5-1 35 \.I 69 
12 <59' IS l·P'r) 21(68«) 18 (55'1) 
16 (30'<) 17 (-IX'r) 9 (26'1) 26 (38'() 
6 (11"') J (9''() 2 (6 t) S C7'h-1 

I 06 79 '\X 137 
57 <5-1«) 27 <-'-"') 1'\ !60« I 62 C-11'·< l 
49 (-l{1'i) 52 <6M4J :?J (40' () 75 <51<k) 

162 ()"; 76 169 
78 (48"') 79(47«) 
X-1 (52 ) •X) ('\V'() 

and e\otic.: l101a 1nl·luding -.tltcc<l•11 1 /w1u1111 1111110.\ls

'"""l. (ioodd111i; \\ lllcm ISa/i\ f.it>otld111gil), l·rcmont 
t.'nllonwoo<l (/'flf>tt!ro /n•11101rl11), 'CCfl\\tlhm !Bae· 

clran• '"Ii' 1{0/1tt), .1110 lll<',4u11c (/'1<1\0f>t' spp.) 
ferntonal male' atn\lng on the hrccd1ng grounJ, 

\\ere hrst locat,•d 111 l:nc-Apnl "' earl) " ·') As fc. 
male' bcg.111 .1rn,111g 111 ,•,1rl)· \ l,1). \\<' lollo\\c<l pair· 
mg ;i,·11, llll'S t.•lo~CI) .111<l n111<lu<1ed ncsl ,,•,uc.:hcs Imm 
mi<l-\l ,1) lhruugh \ugti...t. \\c 1t1<>1111u1ed nc'" C\Cr) 
'"" ro lour d.1y... lo lhiw 1ng Rourke l' I ,11 I 1•Jt)IJ1 and a 
111odilil·a11011 of :\l.111111 Cl al I l'l'l71 ,\JI nl''ls 111 \\ht<h 
•II le•1't Pn..: egg \\:1, l.u<l \\CIC l"Oll,IUCICd .1,·11\c. 

,\ nc't \\,1, defined,,... ... u.:<e"tul \\hC:n c111c "' fou1 
,.,,n<l11mn' \\ere met (I lone or more )Oung were '1-
su:illy confirmed l\cdgmg Imm the ne't or \\Crc h-,.;atcd 
near the ncM, 12) .olor hand<<l adult tly,•llchc" \\Crc 
'ccn lcedmg ll<·dghng,; (l) p.ucni... hch.1\l'd ,1, 11 ti.: 
pendent )Oung \\CIC 1warh} \\hen the Ill'''"~" empt); 
,111d (4) 11c•,1 l111g' \H'I<' ob,Cr\o.:d 111 llll' Ill''' \\i lhtn IWO 

I A Bl I. 2 t\"L''I SL (( L'" Of \lo,uGA \IOl ' A!IOD l'OL HoY="OL s SOlTTll\\ I s II ll' \\ II J IJ\\ 1'1 H A ll.111 K I' C1 ,, l<AL 
1\Ki/O!IOA, f 1)<)8 -19'1<1 

luul 

·\lit\ c 11c'" nllmitort•d 2·B I I 'J 124 
SUl'l'C"lul nc'h (fk dgt.•d I young) I 1X C57'< l hh <:'\5' r) 72 (5X'~) 
l ln,un:c"l ul nc't' IO'\ (-1 V; l 'i 3 1-l 'i"'<) 'i2 1-12•;) 

l ·e nal.:, 16 I 71 l)() 

Sunc ...... tul (lk<li;c<l I )llUng ,c.1 .... m) 11~ ('l' 1 -.~ (7 6h (73"·) 
Proponwn ol nc'" 'uccc,;;ful Ohl • 0-1 SD (}(l'i • I l SD o 'is .. o 4 SD 

:\1ak' II' 70 42 

Su<:lc"tul (lle<lgc<l I )ming 'l'a,onl lJ I (X 1" I 'i() ( 71 'r ) 11 (lJX ) 

P111port11>n of nc't' 'u.:n·.....,rul Ohl .. O-t SD o <i.1 + 0.4 SD o -;x + 0.1 SD 
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IABll J 0111>,H\1111srn 1111 L<x.1srn H1c.1<1ss1osM01111 D1s<1<1111,1,F\c101<s \\\CXl\111>\\llllrtlJ><,Jsi, 
S1 l ( l\S ( 1111 PIH >11\tlll 11 \ Ill 1·1 I l>(iJS(, OSI OJ( f\ lrn<t 'I Ol !'\(, l'I I< SI \SO'<, 01 Srn 111\q "I I<' Wu l ()\\ ' '" -
l \l(llll(S I'< CJSJl<\I 1\1<1/0'-\ IS 199X \'<I> llJl)l) 

fJCCor 

\1allng ia..:ti<· 
\JC.J 
Yc.1r 

II "" 
ill') II 

\lrn11•g.11n) 
\\1111\clm.111 
1'19X 

Compan~ 

C ICfO<) 2> 

P<•I) g~ II) 
Roose\ cit 
1999 o.x 

I. I 
2..1 61.l/95 

<><; < I 

0.5 2 1 
0.5-2.J 
0.2 0.lJX 

\1•lt'\ \n!lh'-l'' \00,lc.f~J-.;tl ,1l1 '1t"'I' lor e<h.h 111.tlC or lc.•111,1lt: lh,11 ll(ll"~'lll11) h,1h,:Jwd \Pllllf; 11 l ltHhni,t H.: fh.'\I" ( J.t,l, I llllHi d '-1.flhi: lht: pr~1p11r11t'IMI 
h n c n the c.xkh 1l11 l"\t'r\ 111111 "" 111 r 1n the \Jt1.1hlc ... u '"'Id ol ~u •. :c.e'' for p(•I\. ')nun' 111 •lc' "c.'1c 17 S 111uc: 111 her llMn tor mont ;.1111ou 

malr (~'\of uuc f 1 k 1111 1n 194' "t"re l'fto l m ( 110 Ci grc:atcr 1hin m IVCN It thC' Clll'lltdcn...-c mien J I Jf' un ,lCIJ, ra1;0 ~sum 1 
11Kludc-\ I th.:11 '\an.iblc 1 nol a ~1.stcd \\llh wtnu.a1 u OO{j) 

J,1)' uf the c,1j111.11cd lkdg<' dale. :--;,:," not 1111."<'lmg 
thc'c Lnlcna. <•r I rum \\ h1d1 egg' or ll<''thng' \\ere 
1111'\lng hdorc h.11d1/lkdghng date,, \\l'r<.: n>1i-1dc1cd 
1111,u.:cc"lul S11111lar <·11tc11a li<l\c hccn u'cd 111 olhcr 
'1Ud1c' cConnl'r cl .11. I lJX6, Patnode ;mu White l ll92, 
f\1.irun ct al 1997, 1>10onc) ct al J99X. Clotlchcr .11nl 
) a,uk,l\la 1999) h11 c.1lh '111:.:e"lul nc,I, \\C J.:tcr· 
m111C'd thl' numhcr ol )t11111g lkJgcd 

\duh fl)c.ttchcr' \\CT<' c.1p1urcd tpcr Sogge ct .11 
.WOI) .md u1114ud) l·oh•r h.111JeJ O) lhc l .S. (1colog 
,,,,1 Sun·c). Throughout tlw brccJing 'c'"on, \H' .:on· 
f11111cJ the Lohn hand ..:111nhmatio11 ot c.1d1 hird 
1hrnugh multiple hl'id oh,cn at11rn' O) m11l11pk oh· 
'l'f\l'rs. cnablmg u' hi dl',u1oc p;111111g and hrccd1ng 
,1'-'ll\ Ille'' in CJ\,;h ll'rl JIUI) 

D1 SCRllll'"• \I \ llSC. I " 11< s 

\\c JchncJ munog:1111) as a mating l.1c11, 111 \\lllLh 
h.11h male and le male "ere 111.11.:d to .1 "ngle 111<)1\ 1J· 
11.il .11 .m) <>nc 11m,· d1111ng the brccd1n~ sc;"on <h•rJ 
J•nn. \.lnlkr llJXh) M.1k' \Hrl pol)")nou' 11 mrnc 
tha11 one !cm"lc nc,ll'li "111ultancou'l) 111 thl· male', 
1t·1111tll) ; fema le' lh.11 m:ilcd "1th .1 pol} gy111111, 111.11<
"<'l L' .ihn ..:IJ"lltcd ,1., pol)g) nuu' \\<' •<k11t1ll<'<I c.11:h 
h11J', 111at111g l.11.ll< "·"''"on p.ur 1111c1 <illl11', l<uhng 
I-ch.I\ u>r'. anJ 111.'"l pl.1«'ll><'llt \\Jlhlll t<·r11to11c~ l n 
ban1leJ mak' :lllli 11t.1lc~ "1th un,nntmncd :olor hamh 
\\Cr<' l''dmkd lr.1111 :rn.1J)sl'' .1lnng \\uh their 111.11c,. 
hc.:.10,c lhcir m.1t111 • t.••11< l·ould not he dc1c1n1111L'J 
\\L' \\Crc. h<l\H'\l'I, .1bk Jo d.:1crminc 111.1t111g t.1<·t1<' lnr 
111.111) unhandcd 01 um:onh1mcd fcmal..:,, 1'1m nli:d 1ha1 
lhc1r mate' \\er.: hamkd. ll'mak mating l.1<'lll' <·uuld 
he <k'lcrr11111cd th1u11gh ""''-'•'at ion 111 m.11<' 1111cr.1l'-
11un' "uh female' (or I"'•>< 1.1tcd n.:,i-J. and lhc <·nrn 
0111at11lll 1>1 l\\•l ur more nc,1' lnunJ ,JLllH' c..·oncur
rc111l) "llhm the ,,11nc m.1k"' tcrntor \ 

SI A 11\ II< \I , \ S \l\ 'i S 

I he large nurnlx•1 ol t.ulcJ nc,ts (u,ually lall' 111 the 
n.:,llng l')il'ic) r.:suh<•d 111 ,1 nnn normal d"1nh11111m for 
1hc numhcr ol fkdg<•d youn!' pe r ne't and ad uh I lwrc· 
hlll'. 111 addition to <·.1kula1111g a'cmgc pn1<lu.:111 ll} per 
11.:'t and per hrccdrng '"'"1111 lllr ea<.:h 'l'' .md mating 
l3dl<'. \\ e pro.:ccJl'd lhrough a 'eric' ol h1 pot he'" 
ll''h h;"cd 1m onl) 'll'<.l'"lul n.:'" 10 Jc , nlJc J1llcr
c111 <<'mponeni- ul pruduUI\ II) anJ th<' II ·'"'><: 1.11wn 
\\ 11h mating ta<.:lll'. \t·11q11c' ot the ,,1mc h:m.ilc or 
m.1k in J1llercnt ) l'ar' 1n•rc treated "' 111dqwndcnt 
1\11 \tali,ti.:al tc'h \\ere p.:rlormcd w.1ng SPSS lor 

\\mJ""' L!OOO) i\:\0\i\ .ind J.1g1,l1l' rcgrc.:"11111 
modch \\ere huch 'tamng "llh 111.1111 cllc<.:h ,ind all 
rxi..,ihle 11tlcr.1L twn term\. lnil'r,11.·11011 tam' "llh th<' 
large'! nun 'lg111lu:ant lu 0.0SJ I'' .1lucs ''er.: re 
mmcd lro111 the model sc<jucnt1ally; all 111a1n cffcl·i
"'crc rc1.1111cd 111 lhc itcratlH' .ind hnal mo.tels. l·al'11 
t1111c. 1lw modl'i "·•' rchu1h lx·lof<' C\,1lua1ing 'tall'llc.11 
'1gn1h•all«' ol the rcma1111ng 111ta.1.:1111n term'. 

\\.: used log1slll' rcgrc"1011 lo tc't "hcthcr nc:,11ng 
area (l{oo,e\ch \,. \\'ml-.clrn.111) or m.111ng tactic "a' 
a"•>< i;llcJ '' llh tkJgmg 'u<·•c" t It.I\ 111g al lc;"t m1,• 
llcdghng 1n .1 ,c.1'1111). gcnc1.11111g wpar.11c modc:J, 101 
female' .111d mak,, and 111.: lud111g )«a1 ·" a hlrn:k1ng 
1.1<1or 10 .1<·.:nunt lor b.:l\\ccn )L'ar v;mahi li ty Overa ll 
nwdl'I Ill ''as C\ alua1c:d u'ing 1lw h1'c11al l·orrcla11on 
(P,•ars.•n·~ I{, P.1111pcl 2001)) lx'l\l<'Cll ••h,cn.:d .md 
prcdll ICJ MIL<C" \\'c: ll'<'<l lhc 1c,ul11ng odJ, rall<" IO 

c:'timatl' ettl'~t MIC' on nc,ting 'Ill.LC'~ tHmmer .1ml 
I c111c,ht1\\ 11JlNI \\<• abo L.11<ul.1l<'d lhc proporuun ol 
nc,11ng 111,·mph that \\ere 'uc,·esslul, .111J l"cJ I l'h 
c:r·, I \,ll·t Jc,1 tu c\amin, "t11:1hc1 the prup11nio11 ot 

'u.:.:c"tul nc'h ''"' independent ol 111;11ing laLlic . 
Tu l''·llllllll' l"'"ibh: d1tfr1<'ll1·c•, 1n Jhc \\ii} mating 

la<l1<' .1llt'<h 1lw .1h1lit) ot adult' tn 111ax1111i/t: )<Hing 
llc<lg«d 110111 olhc:r"i'c 101.1LI ll<.,l, leg .• through p.1 
rental t.irt'I, \\C 111dudcd ••Ill) 'uc,e~'tul nc'" 111 our 
h~ p<•lhc"' \l''t l•I l•lltor' rel,11\•d tel numh.:r ol '"u11g 
lkdgrcl pcr nc\l \\c .1pphcJ l •1'hc1·s l ·,.1<1 'fc,t h> the 
n•nc1ng<·nn 1.1hk nl numhcr ot )"ung tlcJ);!cd o\ c.1d1 
adult u ... 111g th<· l\\O mallng 1.1<·ll<' o\L'r .11 1 nc,tlllj.! .11 

1cmp1' in the h1<'cding sca,on. In the l'a'c 111 a "gnat 
il'<llll h) pot he'" t<''l. we 1111.:1 p1 <'led the '1andard11cd 
rc"Ju 1h 111 d<·,a1hc ho\\ lh<· dl\l11hu11nn' c.lillcrcd 

RLSL If\ 

\c\ l'nt) 11\c percent I ::!Xh ot J80) of birds 
found '' 11h111 the nc'l moniw1 ing ..,lies in hoth 
1998 and 1999 were 111dudcd 111 thc..,c .1nal}'C' 
bascJ on color band idcntilicat1nn and pairing 
conh rmat ion,. fhere were.: 11 2 matc<l. lcrritorial , 
han<lcd 111.111:.., C 16 "ere monitored in both 
)'ears J: 80 of their 161 m~ilc.., '' crl.' hande<l C I I 
of \\hich \\CJ<' nmn11ore<l in both ~car,>. Jn bo1h 
)Car,, mo fl' than half ol mon11rn cd le male' \\er.: 
mated \\1th .1 pol} g) nou.., male. ,tnd rough I) onc
thir<l ol male.., \\Crc pol)gynmi' ( fable I). Each 
year. 'llllll' 1110111torc<l male.., rcmaim.:<l unpam.'d 
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I l(il RI I he numhcr ol m111111gamou' .1nu pnl}g 
)Jlllus rcm tk '>outh\\c,tcrn \\1llo\\ f l)catd1crs C\p<'· 

ncnl· ng d1tr ·rent pcrccnt.1gc'> ol ,u,cc"lul ne,11ng al 
tempts (1 c. nc't fledged at le.1st one )1mngJ 1111.cntr.il 
\raz< 11.1. l<)<JX 1999 \1:1:1.111111111 numt>cr ol lll"'t111g at 
h:mpts 

for tli1.· 1.·11tire hn:cd111g ,1.•a,011 ( Iahk: l J. Wc lo· 
L'.llcd 2.n a1.·t1' c ne'''· ol "h1d1 124 wcrc built 
h) polyg) nou' lcmak,. Al till' San Pe<lw l{j, c1. 
th<.:' majorit) ol n<.:''" uml llc<lglang' \\L'n: pro 
dun·d O) pol;.g)nnu' km.111.',, at Ro<"e'dt 
I al.;i:. monoganlliu-. lcmalcs built more 111 till' 

nc'h and 1,11,cd thc m;qont) 111 the flc<lgltngs 
I fohk I I 

l•111 x.1"< "it cn-ss 

01 1h1. 2-P m:ll\ c nc,h. I XS t 77'() re.tl·hcd 
1h1.· ne,1l111g ,1,1gc :111J I 'x I "-7 , J 't11:ec"tull) 
lkdgcd .11 lt·.1,1 one bird. I he 111.ullril\ 11f lll''h 
ln1111 hoth monoga1•1ou' .111d pol) g) nou' 111.11 
ing' \\CIC 'llece"fu) \111'1 (X.' of 105) ll11'lll' 
1.·c,,flt l 111.·'t' were allr1hutl'd Ill predation. 

S1.'H'lll) thrL'e p<.:'r1.'l'llt ol kmaJ..~, fledg1.·d .11 
Jo:a,t 1111.· ;.oung during till' hrl',•ding ''-'a,011 ( l.1 
hie 2). I he log1,lll' 1eg1c,-;111n mndd d1tl not Ill 
di1.·.11c d1ltl·11.·nce' in lkdg111g '-lll'l·c,, hct\\ce11 
nwnog.unou-. .mJ pol) g) nou' fcm.1k' (>.: 
4.40. di .~. p 11.2::?. I; hlSl 11al ll•rrcl.111011 lO 

dhe1<.:'nt ll.162: Table ~ ). \\ 11h1n each m.1t111g 
1,11.'lll'. the p1opor1mn of 'lll·n•"tul ne-.1111g .it· 
tcmph did not dillcr hy )L';ll or study area. 'u 
dat.1 \\ c1 l' uimbinctl f 111 h.:,ti ng tl1 ller1.·1Kl'' h) 
m.1ting t.11:1ic \lonogamous lcmalc' .md pol;.g· 
)nous lc111<1k' tlitl 111>t d1llcr 111 cxpcdeJ nc,ung 
'Ul'l'<.:'ss (pro1wruon nl ne,ll11g ,111emph th.11 \\Cle 
-.ucL'c"lul: 1·1,hcr\. h .. 11.1 lcM. J> 0.'266; l 1g. 
I; T.1hk :::!.) 

I 1ght) one percent of mak•, fledged at lc.1,t 
one young <luring the hrl'ed 111g 'e<hon (Tahk: 21. 
fhe logi,111.· regre ...... 1011 modd \\ 11h main l'llcL't' 
alone lit the data (\'. II\. WI. JI 3, P 
tl 0005. 01,<.:'nal conclat1011 eodlil·ient - 0.371: 
Tahk ~) and no interaction L'lled-. \\ere ,t.111,. 
ticall) ,jgnilic.1111. Pol) g) 111111" 111,1fl', im: rl'.t'l'tl 
then odJ, of lletlglmg at k;i,1 one ) mmg per 
\ea,011 almo'>t 18-loltl OH'r 11111nogamou' 111alc' 
( lahll· 1 I. Within 1.·ach mating tacti<:, the pm 

40 • Monoga1nXJs m.i1,,, 
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l·llilJRE :! I lu.• numhcr 111 mnnngJ111ous .111d pt1l)g· 
)llOU' male Suu1lmc,t•·rn Willm' I l)l":1td1cr' c'peri
cncing different percentage' ol 'Ul'Ces,lul nc,ung a1-
1cmph (1.e •• nl·~t llc<lgl·d .11 lca,1 one ) 11ung) in 1. cn1ral 
,\n1011't, 199~ llJ9<J \l.1'-lmum numtx-1 nl rwsting at· 
h:mpt' 7 

portion of ... uc:~·e"ful ne ... ting allempi... dad not 
uilkr 0) )l'ill 01 'tud) area. '>II data \\erc l'lllll
bincd for te,1t11g dtl krcnL'e' h) 111a1111g 1.1ctic. 
[)c,pll<.:' the larg<.:'r proportion ol monog.11nou., 
male\ that 1.11 led to tlc<lge ) oung. till' prop1111mn 
ol -.uccc"lul m•,11ng .111emph "·'' h1ghl'1 lnr 
11111nogamm1' th.111 pol)g,>nous malc' <1·1,her·, 
l ~ xact Tc ... 1. I' 0.001: Table 21 1•,,1min.11ion or 
'tandardi1eu r1.•,1duab 111J1<:ateu that pol) g) nous 
male' \\CrL' much les' lil.;cl) to t.111 1.·0111ple1el) 
or to fkuge young lrom all 111 thcu nc,ts (I ig. 
2). 

Pt«>Dl t 11\ IT"I 

We nintlrmcd the numh<.:'r ol fledgling' .1t 241 
ol the 2·B 111on1t1H1.'d n<.:',h. (), er.111, 1.4 • 0.09 
'ii ( '-J 24 I l ) oung tkJgetl pL'I rw't. Mating 
t.1c111. \\J' 1101 ,jgni1t1.·an1I) a"oci.1t1.·d \\ tth p..:r
nc't pro<luctl\ II) of 'lll°L'e,,ful le111.1ll'' ( fable 
4) •• md 'lll~C'>shil m1111og.1mou' .111d polyg)' nuu' 
lem.1k' h.1tl s11111l,11 .mnual pwdm'll\ It) ( l,1hle 
S: I ig. _,), Prodt1dl\ll) pl'r nc't \\,ts s1111il.1r he 
t\\Cen monogamou' .1n<l polyg;.11011' 111.1k,. Al
though till' pat1c1 n ol ditkrc111.·e, dqwnlled on 
... tudy year. annual pmduct1\ it) \\a' ~·1111..,1'>tc11t l) 

higher for pol HD· nou' males I 1:1hk Cl> 1'\ mong 
'11ci:c .. ,lul 111.1lco;. ,1,cr 1g<.:' number of tlcdgltn£' 
.11 'u"·ce"tul nests dad not lliltcr hct\\ccn m.11ing 
t.1ct1c• tTahlcs 4 .111d h). hut .mnual p1fi..lulli' it) 
\\a' greata lot p11I) g) nou' m:1ks (I 1shl'r·, E \· 
.au 1c.-,1. P o.oos 111 1998. P 0.005 111 1999: 
hg. 4) 

DISCL'SSJO'\ 

fhc plllyg) 11) r.1te' \\C tlocu1t1<.:'1lled \\ere 
higher than reported for other \\tlhl\\ l ·l)"<ttd1er 
stuJic-.. I Se<lg\\ 11.·I.; 2000. :\k Kcrn:m .md Braden 
::?.00 I I. but \\ere l'U111p<1rahle "ith tho'c rl'ported 
111 ... outhern Caltforn1;1 t\\hitficld l't al. 19981. 
\ppm:-.11mllcl) half of our female population 
\\a' a ...... ociat1.·d \\ith polyg)nou' mall·~ eac:h 
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\la1111g tacti.: 

1\rca 
Ye.tr 
l·rror 

.ir 

0.0:!0 
O.OOO'i 
0.<170 
0.511 

\hi 

O.ff\IJ 
0 I)() I 
II I ~7 

)c.u: thcn::fon:. 1hc notion that Willm\ H)c.1tch
cr' .in: large!) monog.unous 'houkl be rcumsu..1-
cred and bcllL'r 4uan11hcu in fulllrc stud1c ... . \\'e 
found the lil..clihoou ol a kmak fledging al Jca,l 
one :,.mmg O\CI th1.· 'ea,on wa.., inucpendcnt of 
whether her mate 11as nmnogamous or polygy
nous Instead. fledging \Uccess varied signili-
1.·antl} from )ear to year (P = 0.0-B: lahlc 1). 
apparent!) a ... a lunclmn ol cau'e' 01IJL·r than 
mating '}'>lClll (e.g .• nes1 pn:dauon, h.1hi1.11 4ual
tl). \1eather). 

Bcc.:au'e nei1he1 matmg ta<.:tic .1tlccted lemale 
fkdging suc.:1.:css or p111duc1nit} 01cr the hret:d
ing \t:a-.on. thcr1.• 111.1) he no strong sclcct1on lor 
lcmales to pursue a pa1ticular -.11atl'~'} at our 
-.tud)- ..,ite .... Ra1he1. females c.111 apparent!} 
choo-.c to be more nc,iblc in their m;111ng 1.1ct1c. 
pcrh.1p-. due Ill .111 111ah1lit) to pred!l'l .1 m.1k', 
p.1tcrnal care (\\hccl\Hight ct al. 19921 .1ml/or a 
poo1 cnrrch1111>11 hcl\\ecn ,1 male\, rna11ng t.ll'llC 
.ind Ill' """'1.1111.t .11 tht ne't (Ellinger .111d King 
1980. Slag...vold and Drc\on 1999, SL•dg" 1ck 
2000). II mJlc parental care I'> 111111 1111.11, and lc\
cl of care " unpn:dKt<ihle (Scdg\\ll"k 2000). 
then males that occ.: up) tcrritoril"s \\ 11h heller 
h;1bit.11. loot! 'uppl). and ne ... t '>ite-. 111.1) he more 
hkel) H> .mralt 11tuh1pk 111.11e' (Veml'f ,,.,ti\\ 111-
'on 1966. Soul..up .111d Thomp-.lln 199· h Shtf'
\old and Drc1on l99lJJ. The prcwn1.c ol un
p.mcd terntorial male'> during both breeding -.c,1-
'llll'> 'ugge ... i.. that kmale-. may choo ... c among 
male.., and/or 1hc11 tc1 ntoric'> ( Bcn ... ch and I lav 
'clqui'>l 1992) 

We found that lkug111g ... ucce" CthL· proh.1hil
ll) of fledging one or more ) nung) lor male-. 
\\,ts imprO\e<l lor the brl"l'ding -.ea,nn h) m.11ing 

I' 

IJ.X..\7 
0.97h 
0.7 1~ 

di 

11.! 

() 00:! 
0.0IX 
0.89K 
0.58f> 

f male" 

() t)()..\ 

!Ul.'O 
1.5.l 

r 

o.9:n 
0.8f>2 
0.218 

1\ ith morc than one female, ''hi ch " consl' .. tcnt 
'' tth other -.tud1c' Sm11h ct al 1982. \\'heelnl!ht 
et <11. 1992 Kcmpcnacr-. 199~. Soukup and 
TI1omp.,on 1997h. Lubjuhn cl al 2000). Pol)g· 
)nou-. m.1Jc, .11,0 fledged more )oung 01cr the 
entire hrccd111g -.cuson than did monogamou ... 
male-. The pallern of ditkrencc-. was not the 
same '1l'f0" -.tud) years, however. In 1998. 
-.ome pol)l!ynou' male-. fledged up to nine; 
~oung. <:omp.1red to onl) tour lor monogamou-. 
males. In 1999. the maximum that 1\crc fledged 
''"' ... 1111ila1 for the t\\o mating 1.1etic'>. but more 
monog:11nous mall's I ailed Ill fkdgc an} ) oung. 
Thu .... thc producti\ity or JllOIHlgamou'> male ... 
appear-. to he more unccmun than that of polyg 
ynous male'>, for \\hich multiple-mat mg decrcas 
c-. the od<l., of complclc rcpro<luct1ve failure. 
\1onogamous ni.tles ha<l ,IJghtl} higher per-nest 
'>uccc ... -.. In other a\lan '>pcuc .... monogamou ... 
and pol)g) nou' male 1ac.:t11:'> 1.·an mclude a lr<idc
ott, \\ hcrch) pol) gy nous n1.1le-. re<luce part:ntal 
car.: lo acquirL" c>.lra mate-.. cit:n if it result-. 111 
lowcr -.u 1 vi,al of nc ... tl1nr' pcr ne\t (Weh-.tc1 
1991. Soul..up <lllU Thomp-.on 1997h) Unfonu 
nalcl). \.'Olllpar~111ve data arc h1l l..111g on parent.ii 
l."are h) 11111nog.1mou-. and pol) g) nnu-. male \\ 11 
hm l ·l).:,1lL"hcr' Ultimatcl). true rcpro<lm.111<. 
... ucce-... ul h\ith pol) g) nou ... ,md monogamull' .. 
male-. could he affec.:teu b) 1.11.tor'> that "er" not 
part ol our -.1udy. -.uch "' C\lla pair copultttion., 
and rntcs ol ofl\pring survi\ .ii to breeding age 

Through .1naly"c" of only 'tll'\.'l''"ful ne;.t.,, we 
sought to dctlrm111e if mating tacti1.· influcn<.ed 
per-nc~l an<l/or annual pmducll\ it) 111 ne-.l-. that 
1\.:re not lost to predation or other fauor' Suc.:h 
diffcr.:nce' in pmducti1it} could .tri\e through 

l ABI 1 5. PR<>Dt< 11''" Cl'1RN1·s1 \'1>1\r-." \t)o1 rL\1\11Srn111\\1s11Rr-.W111m1 F1H \1ClltR'''C1,1R\1 
J\1(1/0'A, l99K [l)l)l) 

I ti..UC. 

Pol~ g) 11) 

Monogam) 
J.'\ 
1.6 

\II n<m ot all kmak 

Q< Cl 

U-17 
l.J 1.9 

1)() 

71 

" 
2.5 
2.5 

66 
52 

\nnual pnll.lud1ul) 

" 
:?..:?. 
2.1 

1.8-2 'i 
1.7 2.5 
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HCil I{(. ' ,\nnual produ~ti\ Hy (11>1.11 number ol 
)oung lll'dgcd I tor mnnogamou' and pol) g) 11011' h:
mak Sotllh\\l',ll'rn \\.11!0\\ Fl)ca1d1cr 111 C'<'111rnl An· 
/011<1, J 998 1999 

dtl fcrence' in ho~ monogamou' and rol) gy 
nous parenl\ pnl\ tde nc~tling care and/or protect 
aga111'1 pa11ial dutch lo-.'>e\ (\Uch a' cowhird 
para'lti ... m> Hmn•\cr. neither m.1h: 01 lcmale 
m.1ting taetu.: '>ignificantl} aflected the numhc.:r 
ol fledgl111g' pct 'un:c-,,ful ne't h\a11111ung all 
11C\h ('>Uec.:c"ful and Ul1\llCCe,,ful). \H' .11-.o 
found that mating lactic did not inlluc.:111.·<· the 
likelihood ol .1 le malt: tailing to tledge ) oung. 
Taken together. the lack of mating tactil·, l'l lcch 
'ugge't th.11 male fl)'catcher ... ma} not phi) a ma
jor role 111 h;1tching or fledging of young ·y he 
\allW tll<l} not he true in other flllpUlat tllth. C'>
pceially ~here l·owhird para.,11i ... m " more l·om
rnrn and male nc.: ... 1 dcfcn-,e thc.:1efo1c mrnc im
p1 rtant Ill dl•te11 ing para\ill\111. 

Wl• lound thilt the Sitn Pedro R1ve1 h.1d highcr 
rates ot pol)g) n~ than Roo-.e,elt l..il\e .• 111d a 
'ex 1.1t10 moll' 'trongl) b1a ... cd to\\.trd' tcm,tle,. 
,\ nmrc stwngl) b1a,ed 'e' r.11io (Smith ct .11 
llJS'.?.), ,h \\Cll .1, thc di,tribu1io11 and ljU.iht) ol 
re 111111.·c, ( \'errK·r .md \\'jll,on I 9hh. !·mien and 
Onng 11177). could influence an 111dl\ 1Ju.tl's 
mating 1.11.:tu; ,tnd therefore e'\plam the dittcr 
cn~c.:' in r.ttc'> ot pol> gyny between our \tlld} 
ar1·a,, 

M \N \<.I \II" t l\w1 tr' 110:-;s 

We do not l\n1m \\ hether thc lugh pol) g) 11} 
r.11t:' "11h111 our 'tud) are<.-. <ire 1yp1l·al lor the 
"oJth\\ e't..:!rn ... ub ... pccie ... or it die) repre .. cnt an 
ad1pti\C st1.1teg) tor member' of .t popul.11ion 
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HG URE .t. \nnu.11 producll\ II) (101al number of 
young tl.:dgeu) lor rnonog.11111>11;, and pol) g) 11011' 111al<
South\\ .:,1ern \\.illm\ I l)Cat.her rn central t\ruona. 
19% and 1999 

111 decl111c <Kunin and Ga-.ton 1993). Polygyn) 
ma} be advantageou' tor declining population' 
because '' ithin ... mall porulation-.. of pas-..eri1K''· 
'>lrictl) monoganwu' -.pec1e' are more likely h> 

..,uffer C\llrpatmn (I l'gcndre et <ti. 1999 ). Him -
C\Cr. pol) g) 11) al'o rc'i1hs in hmer elfccllH' 
population "'c' ( l\unnc.:) 1991 J. "hi ch ma) 
plal·e endangered .p1.1.1n 111 lurther genellc jcop· 
ardy Small popul.1tion~ .ire .1!...o more hkcl) to 
e'penenccd 11nb.1l.tn1.c.:d '<°' r.llHh, \\h1ch 1.ould 
force 'ome frm.1lcs 111 become pol) g) nou' dc
'Pite an) ncg.1t1H' 11.·p111d11l'tl\C coo.,h. 

Con ... idering the r.ttc' ol polygyny thal \\c 
documented. dlmt-.. to c ... 11ma1c the number ol 
breed ing llycatdw1' Illa} he confounded hy po 
lygynou' htce<ling and b) fluctuating rate' of 
polygyn) from )<:M 111 ',.l'.lr At our -.tu<l) 'itc .... 
for example. 'lll \C)llr' a ...... unung that each 'ing· 
ing male rcp1escntcd on!) ,1 hrecdmg pan -would 
ha,·e ... ub,1ant1all) 1111derc,1imatcd 1he numhl•r ot 
h1rd ... prc,cnt Underestimate' \\ ould ha' e been 

lABll.6 Pl<OfllCif\TI) (PERNl,l A'-1>1\!>'-l:At)OI \.1\ Seit 11\\1\ILR,\\.tlJCl\\ FL)C\1UURSl'\CJ'\IRAI 

,\1111c ,, '· 191JX 1999 

Pr~xll1L u' 11\ per it I \11nu.1I 11111e.l11-.C1\ll) 

\II m.alc' ·\II 1u,1k' 10 I •N"t \II m.~Jt:, m l')'N --------f,11.1u: \ '15 Cl ' \ t)V Cl ' \ ''"' C I " \ 'I~« CI I" 

Po) g)n) 1.5 1.J-1.8 42 2 'i 2 ' 2.7 .ti 5.6 4 ' 
(> I) I 6 37 3.0-4.J 26 

Mcnng.1111) 1.6 U-1.9 70 2 ;'I 2.2 2.7 .t9 2.2 I. 7 2X 32 2.0 1.3 2 7 'X 
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more e\treme ,11 San Pedro ( 21 '' in 1998: 24' < 
in 1999) than at Roo'c' cit ( 11 'c in 1998. 15c-, 
in 1999). Sud1 'itL' 'pcc1hc <lil fen:nce' in e't1-
m.11c error' <lrl.' tniuhling .• ind demon,trate that 
e'timatc' of the total numher of 11) L'atcher' 
... 110uld not he ha,cd on ... inging mate ... alone: ac
curate c ... tim;llc' require rnlormation on the num
ber ol ne,t111g lcm.1Jc, a' \\ell. Bet\\ecn-... ite dif
ference' in lc'cl' ol pol) g) n) could C\accrbate 
difliu1lt1c' in comparing flycatcher count' 
among ... 11c .... ii tho'c counh arc ba,ed onl) on 
'inging male-.. 

It j, po..,...ihlc that longc1 -tc1m ..,tudic' ma) re
\'Cal more 'ubtlc cl feet' of mat mg tactic on re
pro<luctl\C ... uccc" ol Southwc..,tcrn Willow Fly
catcher.., A' rcco'>c1 y effort\ fo1 thi' flycatcher 
continue, a better undcr,landing of mating tac
tics and a"ociatcd ramilica110n.., could prove im-

portant "hen C\ aluating 1h1.: 'tahilit) of popula
tion' into the I uturc. 

ACK'\;0\\11 DCl\11 ·~ IS 

\\'e thanl.. the rn.lll) Ill''' monllor' .111<1 'un C) or' 
"ho'e 1.kull·.1ted .md i:un'nl'llllou' d h•rl '' 1, c"cn11al 
in comple11ng lickh\ ork .ind ... umm.tr1/lll) u.lla I hanb 
to I- Pa'1<1n and :'-.1. S<1ggc of the \ S (ieologll·al 
SunC) for their ded1l.·.1tcd 1>.111d111g cllo11' \ \\'t•o<l
''ar<l. C. P.1rad11ck. G Be.ill) • .ind \1 \\ h1theld pro
' i<le<l c:on,trucll\ c i:ornmcni... on till' 111.mu,cnpt hmd
ing for th" pru1eu "·•' pru\tded h) : Bure.tu ol Rel'· 
lamatton i:un1r.ti.:t numlx·r lJS-l·C'- P OO'iO Pro1ei:t \\'-
95-M Job 171\.1. under the h:dcr.11 \1u 1n \\ tldlttc 
Re,toratwn Acl 1Pt11man Rohcthnn \l·t) l'rn1ei:t I 5 -
8 fob 27. unuer Scc:tHm VI ot the l· ndangetl'd Spene' 
Act: \Olun1ary i:on1rihu11111i... to \ri1ona ·, Nnngaml' 
Vvil<lltfc Checl.otl .• md the Ari1ona (i.ime and H'h 
Dcpanmcnt -., Hcritagl' l·und ( 1ni:lmhng Gran I 111-Aid 
193036) 
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SI NGING BEHAVIOR Or SO UTHWEST ERN W ILLOW 
FL YCATCH ERS IN A RIZONA 

Hl.11 l\ K. Y,\l{I) \'1() BRY,\N '1 BIW\\.N 

\/Ht1w t \\c ... 1uJicJ the ..,111g111g heh." 1rn ol .1 ... mall p<1pulat1<111 <11 S1111th\\C,tcrn W1llm\ I l>•-.1td1.:r' 
(/ 1111111/mw\ trail/ii t'\li111111 l .along th.: Verde River in .:.:ntr.111\11/<111,1 lnun \1.1) .\ugu,1. 191)6 llllJK 
Our ohJl'di\C\ \\ere to dr><.:u111.:n1 palll'rl1' ol Jail) and 'ca"u1.1I "111g r.lll'' .1ml H> C\aluale 'e' dilh:r 
cn'e' 1\10,1 /11::-h"" "mg' \\l.:lt' g1\l.:n lrom pcr..-hc,, a' uni) .? , ol 111.lle '"n!:!' aml 7% ol lem.11t· 
'"11£' \H'r.: gi\(:n m llighl. \lale' \\t'r<' ne\er de1c.:1cd ,jn)!rng Imm or \\tlhm.? mot ne'''· but tcm.11.:, 
1icc.1s11111.1ll) 'ang trom rn near nc\ts Rote' of male jir:.-beu "mg .1ppc.ired grcate't dunng coui 1,h1p/ 
11<'•1 hu1ld111g. !cm.tie 'ong r.11e' .1ppc.1red grc.ue,t dunng 111.i1ha111111 R.11c' ol male jir: ht" song 
dur111g 1m1rmng and 1rndJ.1) .1pp..•.11ed 'urnlar. hul both iippc.1rcd g1t·.11er than t'\cning: !.:malt· "111g 
1.ltl'' .11..,., .1ppcart>d In d1th:r, \\uh 111t1rn111g > m1dcla) > e\c11111g :\lean r.11e' ol jit:-/J"" "mg for all 
1c.11,, lll'..,llng pha'"'· .111d 11111<.:' <omhinl'J .1ppcarcd ,jmilar lx•t\\et•n 'e"''· l·l'malc' ga\e .in .1dju,l<'<l 
.'!O', ol .111 f11:.-ht•11 'ong' dcll'lted ( lm11 male 'ong' for ca..-h h:nule "111g>. Male rate' of.,.,.,., "111g 
appeared greater during both ,·oun,hip/a1e,t-hu1lding and 111~uha11on than during hoth nc,tling .111d 
po't llcdg1ng pha'e'. while lemalc r.ile' did 1101 ;appear to dll fer hy 11e,11ng ph;"e. l\1Jlc r;He' 111 cffl'I 
... on~· .1ppearcd greater in 111orn111g th:in C\.:ning. \\hilc kmale r.11c' o l 1 rn·t 'nng appeared g1.:.11c1 
d111111g mid<la) than e\e11111g Dc1t•11111na11011 of 'e' and e't1111al11>n ol popul.111011 ,j,.! hawd '"kl) on 
Mngmg bch.1\ 1or 'hnuld he ,.,11,1d.:1cd unrc·liablc for th1' ,u1J,1>ee1c.' 

1\1) Wm,J,· An/nna. hch.1\1nr, l1111•11lm1t1\ Trail/ii <'.lti11111\; npan;m. '"ng. Soulh\\t:,lern \\1llm' 
I l~c:i1d1c:1, Verde R1\cr. H1<.",1I hcha\ tl•r. 

Pao.,o.,cnnc o.,1111g lum:uon' to attr.11.·1 111.11c .... eo.,t,th· 
li'h .111J c.kkml h:rritoric,, mamtam p:iu bond .... 
and ini1iat,· uthcr hr,·et.ling phenomena 1C\11ch· 
poll. and Slater I 995. Krood,ma .111d l\liller 
199<1) Song rate' in pa11ic.ular can p1m1dc 111-
l(l1111at111n on the :-.talus of the srngc.·1 (Staker 
I 989). 1hc pn.•,encc 11! pc.Hential pn:da\\11' (Pre.•,. 
1011 ct al. I 9llX l. and nc-.l-'>lle qua lily I ll111-l.c.•1t· 
ncr c.·1 al Jl)l)'iJ. Quamit.lli\'c C\ .1lu.11u1110., ot 
... ingmg heh.I\ 1or .111J ... ong r.llc' l'.111 I-le 11,dul 111 

.tdth .: ... sing m.111.1gcmc.·nt crnKcrns .1huu1 p.iram 
ctcrs o.,ud1 ,,, lhl' p111cntial mllucm:c ol hum.111 
mlru,1011 ((iutl\\lller l'I al. 1994, 1997) .md de 
tcrrni11111g the. rd Ill\ t' .1ec.·11r.t<:) ol .1ud11,11) sur
\C) protm;o], t \-k Shc.1 ;ind Rappolc I 1N71. )Ct 
th1' i11f(l1 lll.il1on thieo., not c"1'L tor mo'<t h11d spe
uc .... 

rl1e .tthc.•rti,ing-o.,t' ll!! pcrfonnann: of 1lw Wil 
Im\ l ·lyc.·atd1l'1 (/.'11111it/011a\ trail/11) l'on-.10., t., ol 
a \,1ri.1hle 'cquencc ot thn:c \Ocali1,1Lionv /11:.
ht 11, .1 0.,111111.11 /i::.:.-he11, and 1 net I Kroods111a 
19~ I. Sl•dg\\ id: 21KXJ). \\here o.,111g mg lwh,I\ ior 
.md .,c, h.11 c bcl'll correlated through ohsen ,1-
1i1•110., 111 c11h11-handed indn idual<.., mall•s p1o<lucc 
111•"1 -.ongs (Sec.lg\\ 1.:k 2000). h·m.1le-. ha\ c 
hcen repo11c.·d to .. ing uneomn1<1nly (Scutin 
l 9S7 l Lo r,•gul.1rl;. < Soggc 2000 >. hut qu.11111ta
t i\ l' d;tla on ll'male 'ong are lad:ing. l he only 
cv 1.kncc of dai ly or .,ca ... onal J11lc rencc., in .,ung 
ln.:quenry 1., qualllalive (e.g .. McC alK' llJlJI. 
Sc.: I~·\\ 11.·!.. 1000. Sugg.: 2000h l 

\.\'c .,llld1ed the o.,inging heh.I\ irn ol ;i ... mall 
popul.11111n ( "O indi\ idual-.) of' the endangered 
South\\c.,t.:rn \.\'ill1m Fl)ca11.:hc1 (/;.. 1. 1 \1111111\ l 

to do.:umcnt lh1' llltk-kmm n ;.i,p.:l'I ot 1i... 11,ll· 

ural hio.,tnry. Our 11hJCd1\C' \\ere to dc,c11hc 
some a .. pcch ol '111ging heha\ 1or. 11l\'c .. 11g.1h: 
pattern' of dail) and 'ca,onal song ra1c-.. l'\ ,1 l
ua1c 'e' d1fk1c.·n..-e' 111 ... ing111g hcha..,mr. and dl'
cu's the 1mplil'ationo., ot' the'c find ing-. with re 
'peel to J,•11.:rn1111111g -.ex and e .. 111nat1ng hrcc:d1ng 
[lOpUlalion "IC dur rng ltcld 'Ur\'C)'' \ 111re 111 
formation nn the '111l.!111g l1Cha1 ior 111 \11u1h 
\\e,tcrn \\'illn\\ H).:.11d11.:r' \\ ould he ol \ aluc.· 
he.:auo.,c the c.·urrent pnll<i..-.11 h•r prc.•,encc-ah
-..cm:e 'un C)" rc.•hc-.. pd man I) 1m H>eal detcd1on 
tccc hn1qucs (Sogge ct al. I IJ97a.h ). 

\1hl HODS 

Our 'llld\ "·" '"11du1ll'd .1t C.1mp Ve1dc. 1e1111.ll 
1\ri/011.1 .• llnng lh.: V.:idc R1\l'r <cle\Jt11111 rn 1070 111), 
,1 pcrcnnial qll'.llll 111 a hni,1d lloodplain. rhi: li\l'I ill 

nur 'tic cxh1h11«d seH'1,d ... 111.il I hraiJ..:d d1.11111l·1', und 
dht:hargt• Imm .111 1n1ga11un d11i.:h pcnod1c.· .. 1ll) c.11t\Cd 
'tanJmg \\,1tl'r to •><:cur Ill hm I} 111g arc.1' Be.1\CI 
1Ca1/0r 1t111ad111\/\I adl\11} rc,uheJ 111 OCLa,wnal 111 

und.111011 nf part nf the s11<: Riparian 'cgc1:iu11n \\ .1s 
dominatl'd h) <11sul'tc p.1tchcs ol nall\C galler} forc,1 
LOmpo,eJ uf I rc1110111 l llll•lll\\ ood (l'cJf'll/11< fl u1wm111 
anJ Gnc><.ldmg \11!111\\ ( \,1/1;c 111mdd111gii) \\ l11d1 1111 med 
I dt,LUllllllUllUS l lll••P) up II> lol .?2 Ill Ill height I), ll"-" 
'land' ol nun 1i.tl1\l' ,,11t,cJ.11 (11111111ri\ rm110\/~\1111t1) 

up to X 111 1n height <><:< Urrl·d hoth a' undcr ... 101) ,1, 
'oi:i.ucJ \\uh g.tlll'f)' frnc,1 .1110 a' d i,cn:tc patl'hc' bi: 
l\\CCn 'tand' ol gallcr) forc,I. Other a<,'0~·1;1ted \ cgl'· 
talion induded /11111 """' 'PP·· hoxclder (1kc1 111·g1111 

do). nc11t:.t1 h:u:lo.har) t Ci /111 1t 11c11/11/l/), .mJ IH>lll') 
1ne .. 4ui1~· U'r'""I"' i:la11tl11/1>\tlJ The 'He reel' I\ ed 1eg 
ular. hut apparentl) ltm. u'c.' h) li\e,H>ek. hilo.er,, bird 
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HGl RE I. Numtx-1 ut sung,/nun h) nmt.u.:t nten al length. for male (top) .111d ll'nwlc lt>ollom) Sc>uth\\c,tcrn 
Wrlhm H;.t.1tchc1l> ,ti C.11np Vcrdc, An/orl.l , M.1y - Augll',t, 1996-199!\ 

,,,tl.:hcr,, h\hl·rml'f1, .111 tcrr.11n- \ch11:k enthu'ta\t,, 
and other' 

n1c t 01.• .1 I· .1111 ma I l"Of1l 111llllll' Ph,cn .11 wn tc<.:h1114ue 
(8r;1dle) I lJX:'i> 'h" u'c<l w -.1111p lc ,111g1nr beha\1or 
from mrd May through car I) Augu,t. 1996 1998. Vo
calrl'alrori- ot tl ycatdll'r' 'hr hie to oh,crver' were re
corded during l:'i min 'ample 1111crv;1I' (\\1th few e'l:
ccptwn'l Ol'nm ing lrom O:'i(Xl lo 2045 hr' ( Mountarn 
Standard ·r 1111.: ), tor up w lour <lay,/wcd. Contact 111 

ten"''· 111 ..:ontra,l. \\l'rC tho'c tune' dunng the \ample 
rntcnal \\hl•n polcnti.111;,, 'rngrng 11)<.:.tlchcr' were ae
lllally Ill '•!'hi Oh,l·r\cr' .111emp1c<l 10 l..ecp potcntrally 
,jnging tlyc.11d1cr' in 'rghl throughout th.: 'ample 111-

ten al: 11111't oh,en .rt ion' \\l'H.' made Imm appro>.i-
111a1cly 20 1() m 

V.'e rcn11<lcd thl' lc>lhm rng 'an a hie' for each 'ong 
C\ent <late .rn<l 11111l'. h.1ml color o.:0111h111a11on. loc.111on 
(in ne,t. "rtlun 2 111 ot nc,t. or 2 m Imm ne,tl. 
po,111on ot 111d1\1<lu.1l lpcrd1c<l nr 111 arr/tltghll. and 
'ong type (jit~·ht" or 1 rt•t·tl . Our "J1t:.·hc11 ·• 'cmg I) pc 
indu<le<l hoth }11:. .rml /1:.:. hn11, "hio.:h arc chftu:ult to 
<lillcrcn11a1c rn the held Hoth :irc gr,en al our 'tud) 
'lie "tth }11:· />1·11' gi' en Jh<>ut '" 11:e '" olten "' fi;,:.· 
ht•11' !Scdg\\ tel.. 2000: J Scdg\\r<.:I.., per,. comm.1. We 

'elected 2 m tor our nc't prwun111;,, thrc,hold hcl·au'e 
prelrm1nar;,, oh,c:n,111011' 'uggl''lcll \Cl) lrnk 11),.rkh· 
er •ICtl\ it) not drrcc::il) rl•latl•d to 111.11111c:n.1nce ol the 
ne\I or egg"young (1.c .• lorag111g. pcrd11 11g, \ 1ng1ng. 
vrgrlanc::c) tool.. pla1:e \\l thrn 1h1' d1,1a11..:c We were 
~imultancou, ly monrtonng llyca1d1c1 nc\I a nd territory 
location,, nc,ling ac11v11y. populauon dynamic,, and 
o ther beha~iof\, \\ hid1 Wl'IC till' 'our.:e ot our 1ntor
mation on handed hiHh .md nc,trng pha'c (11. Yard 
an<l B. Bnm n. unpuhl d.11.1). s,., "a' dctcrmim:d tor 
indi\ r<lually color-handed bird' hy hrood p.1tch tic· 
male\) an<l cloac.tl pmtuhcr.llll"C (male,). and hy age· 
ncuc technique I Bu,ch ct al :?O<X)). l nhan<led hrrd,, 
bird' \\hche band o.:olor·comhination' o.:oul<l not hc ac
curately determined. and hr rd' tor "h1d1 hoth the 
phy,ical e"1.amrna11on .rnd ~cnctrc.· 1cchn1411c' tailed to 
preo.:i,el) rdcnlll)- 'e" \\ere catcgorl/c<l .1, unl..no"n 
'e>. 

Sc.aner ploh ot male .111J tcm.1lc J1t:·ht•11 '1mgvm111 
b) coma.:! rnten.11 lcn)'lh \\Crc made to C\,1lua1c ,,,_ 
rbilrt) bia' (Fig. I I \\c <lctrnc<l '1'1h1lr1y hra' a' the 
brief oh":nauon ol .rn 11101,rdual <<S 'eel <luring 
"hich '>C\Cral 'llllg' \\Crc uncrcd 111 q1111:l.. 'uo.:..:c"rc•n 
Sub,e411cn1 eoll\er,ion to 'l>ng,/min \\OUl<l pnxluc::e 
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T\Bll· I S111 t1\\1-.111c,\\"1110\\ l ·1H ... 1<111:.RS0,f.T, .. E, n S' ''ulocA11<>,10R \II Co,m1'"110"'01 
"\11'-lo Pit\ "u ll\H' or[)"· C\\11' \11<nl, 1\l<l/O''· \1" At< '>T, l<J'I<> l99X 

P.,·n.hc.·J 1•n 
l\·11.:hC"1I 2 Ill or l m 

'(I". l\(k~ llum neM lrt1m llC'lri.t 111 llf 1111.11 

l lfl ht'\\ 1,225 () 2\ l,24X 
Crt't'I 257 () 8 26:' 

Int.ti I .4X2 (I 11 I ..'i I l 

intl.11cd v.1hil'' lnr thc'c oh,en.111011', \\h1d1 \\CU! not 
pn>du,·i:d durrng longer i:ontaLI 1111<.:n .1h \ 1\11.<I Ill· 
'pi:.:tion 111 outlrcr' IC\caled nu app.iri:nt h1." 111 r.ttc' 
ol male '<mg .111d only one irhl;in,·i: ot kmak """· 
\\ihu:h "·•' cl11111na1i:d trorn further anal\'''· 

Wi: nunp;ui:d 'ong rate' <1.c .. lrc4ucr1l'll'') hy nc,t· 
111g pha'c (cm11 1,h1p/nc,1-hu1ldmg, egg la}ing/im:uha
tuin, rll''lling, am.I pu~1-llt:dg1ng) ;uul 11 me ol 1la) 
Cnwrning. O'i()() 0959 hr ... : m1dda~. l(l<)(I 14'i'I hr': 
;111d C\c111ng. 15!)(1 .2045 hr'>l Sonr r.1tcs \\Crc i:.1ku 
latcd h~ 1."<1mputmg "'"g,/mm o\l' .1ll i:11nt.1c1 period .... 
not j1ht tho-.c 111 "h11.:h 'ong' \\ere oh,cn ed Stall-t ''al 
li:,I< lor d1lh:ri:nccs Ocl\\Ccn and "1111111 p:irarnctcr' 
ha\C nor lx-cn presented Jue to si:nou' concerns re 
ganhng Jl'l'Udorl'plrcatmn. \hht 111dl\ rdu.11< \\Cri: s,1111-
plcd rnult1pk llllll''> \\llhm ~car,, ri:<.ult1ng 111 a 1.t<I. ol 
lll<kpi:ndl'fll'l' hct\\CCll flh,l'natr<lll' \II \l':U'o \H'fC 

eo111h111i:d lor .rnal) '" IO 111axi1111/l' ,,11npk '"''' lor 
eo111p;111,011, \\hilh lunher eo111pounded l"l'lldrn,·ph 
i:.1111111 hi:l.'.Hl\l' 'omc 1ndi\ 1duah \\t:ll' pri:'<'nt .111d ,,1111 
pied 111 I )'l'ar. I hcrctcm:, ditkrcnt mean 'ah1•·, hi: 
t\\Ct:ll rn \\ 11h111 ... ampkd ',iriahlc:' hah' hn•n d,·,n1h,•d 
·" ":tpp.11,•n1I> di I l•'ll'lll " Data 'u111111.111c' ind song 
1.ucs \\Cri: u1kul.11cd u,1ng SPSS '"ll\\,uc (~orusi' 
llJ'H) S\l111C s.1111plc '1/C' dilkri:J Jue to llll"fllg .1111.i 

Rl:.su1:rs 

Nmi:h.:cn ll)t'ah.:her.., \\erl' handed .111tl 1lwir 
'<l'\ d•'ll'r111111.·d lrom llJ96-19llX: "c>ng d,11,1 \\l"n.· 

ga1hi:1ed on 18 ol thi:'c during 72' s.1111pk• in-
1enab .. lor a mean of 40 intl'n als/indi\ idu.11 (s11 

4 1,tange I 141.median 24). lhti:l'1n 
d1vidua1'.. Wl'l'l' pre ... ent and .... am pied 111 holh I 1J96 
and l'J'J7 . ..,l'\'l'll in 1997 and 1998, and one 111 
d1v1dual 111 all three )Cars. 

Mo't f11: />c11 ..,ong.., gl\i:n h) male' 11nd te
rn.lies \\ere Ir nrn pen: he .... Ot ,11! rn.1le ... ong ... de-

Pc..·n.ltC'J f'cn.:llf'l1 Ofl 
.2111 "' 2 Ill 

lrn1111~ ... 1 IW111 Ot I 1111111 1t•1.1I 1.11;11 

560 40 4'i 0-15 l.KlJ.\ 
147 x 15 170 .. ns 
707 4X hO Xl'i 2.J2S 

tec1ed. 2~ \\Cfl' gl\cn 111 lligh1: 7'< of all lemalc 
'ong.., '>\ere gi\ en 111 lligh1 1 I able I 1. Aerial ... ong 
h) male' lcm.1k,, c•r 111dt\ iduab of unl-.11m\11 
... e:1. occurred thmuphout the ne ... 1ing ... cason. No 
male fi1,. ·hc11 ... ong.., and onl> 6'/c of female 
... ongs were gi\en on 01 <2 m from ne ... 1' (!'able 
I I. ...o all foll<m 1np rare ... ol male and t't.:malc 

... ong \\Cre calc.:ula11:d liir 1h1he giH•n from 
perchc.., > 2 m from ne't' C male-.: :-... 1225 
.. ong .... tcmale.., '\ 560 'cmg ... ). 

.\talc and k111:1k j 1z-hn1 ..,011g-. \\ere dctcded 
m 66'r c:-: 96) .ind 46'r cN - 76). re ... pcc-
11vcl). of hllal co111ac1 mien al' ol pcrchl'J 111-
di, idual-. >2 m lrom .1cti\c nc,i... for \\hil·h nc ... 1-
ing pha ... c .111d ltllll.' ot da) \\a ... 1-:mm 11. \ 1.it.: ... 
and lcmalc~ lllll.'red I 20 '<mg ... during 41 'r and 
~ 7'k of total l'Olll.tl I lllll't \ab. rc ... pectl\ cl}. and 
gu\'e ,.. 21 ... ong.., du1 mg 25',( and 9'11 ot 1 nte1 
vab. n.:,pt'Cli\ cl)-. Mo-.1 <7 l '#) of the 1ntal IN 
66) female o,ong bout-. rn:currcd earlier 111 the 
nc ... 1i11g ..,ca,on. dllt ing l'ithl't .\la) or Junl' t'l.1hk 
21. 

l\1ean rail'' ol male j11:.-he11 o,ong appeared to 
dtfter hcl\\ ccn nc,llllg ph.1 ... c~. "ilh the g1c.t1cM 
diff<.:rcncl' 111 lllt'.lll' hcmeen court,hip/nc,1-
huildang I I ,1hle 1) .and nc ... 1ling ph,...,<.:,, 1\.lc.111 
rate' ol fem.tic ..,,mg .1lso .1ppe .. rcd to dilfcr hy 
n.: ... 1ing phase. \\ tth egg-la) inglincuha1m11 .111d 
po,t-tlcdg111g holh n11IH:eahly gre.1ter th.m l<lurl 
-,hip/11.: ... 1-hui Id 111g lit ne ... 11 mg phases ( f.lhlc 'J. 
Mean rate'> ol mak fit lw11 s1mg b) time ol da) 
appeared to Jilkr hetw1.·i:n nwmmg/mtdday and 
evening <Tahle i 1 Mean ll·malt: ... ong ral<.:s .11,0 
.1ppcan.:d dilkr<.:nl h) 11111e ot da\. \\ 1lh 111orr1111g 
,,, midua) C\cn111g t T~thle ..i). 

TABll 2. '°'t\IBIRsOI f'l\IAll Smnrn1•>11KN\\1110\\ f1YCATCllERfuz11111 Sosc,Boll,OllsERVEDAIAU. 

I(~ \JIQ'l;S II\ :\111s111 A'll ='L"11'-G STAC1E., CA\11' \'1 Rl>f. ARl/0'"· M" Au.1 SI, IQ•1t.-l<J<JX 

N""lln~ rf>a..: \IJy June Jul) \ugu 1 .. , 
Cc u1hh1pltl••,t-huild111g 2 (I 4 
E~g la) ing/ini:uhalion () 25 4 I l() 

N~,tling () I 6 () 7 
Pc ,1.flcdg111g () () "i () 5 
Url..nm\n IX (I 2 (I 20 

Tnt<tl :!O 27 IX I 66 
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I \Bl I \It'"' 1X> S1''-P\KI>1>1\1\110-..,1'1 >. '"D S\\ll'l SI. I (~ ~l \!Ill K Of Co-.. I \l I l:\llR\ AI') 
10 Sn 1111\ISllK'- \\11 O\\ 1-IHAIClllK /11z11111 So,c;,/\11-.. "'' 
/0' \ \I" 1\H1l S1. 1996 19lJX 

s" '"''~I 'TI"'' PtH,I. C\\11 \I RPI. \Kl· 

f'l")l.1111' ph.1'4.0 ' \ "' 
Cour hhiplr11:,1-hu1 lding 29 '\.2 6.J 
I!!~' l;t)tng/innihalion 46 2.1 5.J 
'll•,11tng IX 0.1 0 '.! 
Pt"t llcdg111g 15 1.2 4.7 

Iota I IOX 2 " 
<; 1 

\k·m ( + s1>)jit;.-he11 'ong rate' for mak' <2.9 
'i 1 • Tahle 4) and lcmale' ( I A .... 4.0) ap

peared 'imilar \\hen perched indi\iduals >2 m 
lrnm nests were compareJ. I h1wc,c1. males 'ang 
during a greater proportion of thc11 1.·ontm:t in
tc1vals than ft:males. and produced a greate1 
me1.tll numher of 'ong-. than females de ... p1h: 
their 1.·ont.u.:t t1111e of <50' ( that ol fl'maJc, n~1-
hlc~ I ~111<.I 4). Female contact t1111c ''a' 2.015 
timl'' more th.111 male contact t1111c "hen .111 lo-
1.·.111ons. 11111.:' ot lla). anll nc,t111g pha'l'' \\ere 
1.·0111h111cd I r.1bk I). To correct for <.Ji,c1cpanc1c' 
111 cont.Kl t1111c hy 'ex. \\e multtpltell the total 
1111mhc1 ol mall' song.., ( t\ I 24H l hy 2.0J5. 
Thi' 1.:,ulted 111 645 female 'ong' and an .1d
.1u,tcd 2."40 male ... ong'. for a tot.11 of '18." 'ong' 
h) 111d1\1duab of i-.nown \ex. h·maJc, gavi.: ~Ill 

ad111,tcd )()'' of all f11,-h1•11 -.on~' detected. or. 
mak' g.l\c .Ill adJu,tcll f'our 'ong' flH l'adl li:
mak 'ong. 

\lalt..' i;.1\\.' the c-rt'<'/ "lllg 16 time' more 
th.in ll. m.1Jc, \\hen the .1hund.1n1.·c of th" 1.".111 
\\ "' 1.nrrC\.'tcll lor O\ er..i.11 cont;1d minute' h) 'C'\ 

I l,1hk I: "ong' 2 m lrum nc'tl \l,1Jc, \\ere 
111.·\ c1 oh,l'n cd !!"in!! th1' 'ong f u11n or near 
nest-.. hut female' occa,inn•tlh ga' 1.' It I nun 
nl''h I fable 1 J Both 'e'c' !'•l\e th" 'ong in 
fl 1ght 011 r .ire oc1:a,ion" <Tahlc I > 

M,dc < t<'t'I 'ong wa' 1d,1ti\.l'1) common dur· 
1ng i:ourt,h 1p/ne ... 1-huilding and cg!' J.1y1ng/in
cuhat1on hut \h1' not Jetected during ne,tling 
.111d po-.1-fkllging pha"e' (Tahk 51. h•mak rate' 
ol cr1 <'I "mg .1ppeared highc"t d111111g .:gg-lay-

l-c111.il\: 'ong.Vmm 

Ran'\: r..; \ \I> M.tn t' 

() 27 '\ 0.1 0.2 () () 5 
{) JO 5·l 2.1 4.0 () lh 
() I 79 () () () 

() 15 4., 0.5 2.1 () 12 
(I 10 I I\' () x 2.6 () 111 

ing/rncuhat1on ( lahle 5l .• 1 pha-.e \\hen th.: mc;m 
rate of female , l"<'t't song appeared much higher 
than an) m;de pha-.c Hoth male and fcm;11c rate' 
of <'reel song <ippcarell to decrease \\ ith time of 
<.lay (Tahlc 6>. 
DJSCL ()SION 

<i.:llg\\11 .. "- (20001 and '\oggc <2000hl 1cp11rt1.·ll 
that \\,1Jl1l\\ l-1)1.'atchcr 'ong (prc,umahl) h) 
male") \\,,.., 1110 ... 1 common 'hortl) .1hc1 a11h.1l 
on the hrc1.'d111g groun<.J, .inll earl) in the nc,t1ng 
cycle. dcd111ing \\ tth the "ca..,on anll p.1rticul.1rl) 
after p:unng. Olli finding' are con'"ti:nt \\1th 
thi., general [Mtte1 n lrn hoth jit;-hc11 ;mtl ''"'<'I 
'ong' b) m.lle,_ \n e\cept1on wa" the high r .\le 
of male /11 "''11 'ong Ill the po,,t-tledgi ng ph:t\l' . 
\\ hich. du1.· to the (llC\idCIKC of \CCOlld clu1ch1.· .... 
wa" prohahl) c.11 I) in the folio\\ ing nc,ting 1:y 
de \\hen male 'ong woulll he e\pl'1.'tc<l to 1.•\
hihit Jnothcr pl'ak. 

Sell~\\ id. <20()(1> .111<.1 '>oue (20<Xll aJ,o 1c
ponell th.it 111.1Jc, '•lllJ thrnughout the da). hut 
that the highc't r.1tc' llf "mg \\Crc rn the l'.111) 
morning In 1.·01111.1,t \kCabc ( 1991 l tuund that 
male 'ong \\ ·'' 1lllt ,,, i:on,i-.tent or '1gor1111' 111 

morn mg .:11111p.1rcd to late C\ en mg. Ou1 1tnd1ng' 
\\ere c1111'1'\tent \\1th the formt:r pattern. " the 
male' .11 Camp Yl'rdc 'ang throughout 1lw da). 
,inti mean song rate-. of hoth j11:-he11'.\ and< rt'<'/\ 
were greatc1 Im male'> during rnorn1ng. I Ill\\ 

ever. ou1 1wcd to comh1 nc data from all y1.•ar' 
<llld nc,11ng pha'e' for anal)-.i' ma) h,1,c 
ma,J...ell 'uhtlc l11lfl'rl·ncc' hct\\een pha'c' that 

l\Bll 4 \ltA'-'(\).~l\:\l>ARl>l>l\IAllO'.;s(sD). \:\llS\\t S11 ~(:\ ~l\llllROfCO:\T\Cl l'llR\ AI') 
I-OR SOI Ill\\ I' 11 R'- \\ 11 O\\ 1-L HA H 111 K / /IZ Rl II ~0:\(1'>/\ll-.. ' ' SI\ ''" l~\11 Of D:-.' I OK .\I I ~f:'>ll'<• 1'11 1\'1 ' 
Co\1111'11>, C \\II' \'1 Rill·. ARllo' '· i\1" ,\1' s1. I 996- I 99X 

f111 Ol ll.l, 1' \ "' K<Ulg<' r.. \ ,, 
H. "''' 

f\.111111111g CO'iOO 0959 hr') xx t i 5 . ."I () JO X' rn 5.7 0 '° \1idd.t) ( 1000 14'ilJ hr') ">7 '4 5.5 () 27 I 00 O.X 2.6 0 16 
h c11111g t I 'iOO :!045 hr' l IX 0.1-. 1.9 0 6 IX ()() 0 () 0 

I 111.11 '"' 2.<J 5.2 () 10 .:! 1 I 1.4 4.0 () 'O 
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I \Bil'\ \ll\"(:\I. S "ll\Rl>Dl\1\110''( I "l<\V OI \\UJ<J\\ llH ATClllRCH 5.,,,1\ll"(~ 

'\\IPll \I/IOI C'O" \( I' II.\ \I '>)II\ S1 \ ""' "" S1 \Cil 11111. \II n\IESOI l>\\,C\\1P\r11.1> ,\1(11•"'· 
\I\\ \ 1,1 ,I, 1996 ll/9X 

['. 1111 ''""!.: 1' ' 
Cnurt,h1p/nl''' hu1ld1ng 29 0.6 06 
I l!g l.1y111g/111n1ha11tm 46 0 'i I 2 
1' e,tJ 1ng IX 0 () 

Po,t lkc.lg111g IS 0 0 

Iota I IOX () 4 0 9 

"e \\er~ not ahlc to e' aluate. \\'t.• oh,ened male 
~ong in l.tte c\ening hut could not c\aluatc thc 
e' cntng 'llng pcak de\1.:ribed b) l\kCahe < 199 I l. 
H y1.:a1d1cr <ll'li\ 11y "a\ reduced during C\cn111g-.. 
n1aking it mul'h more diffil'ull fo1 u.., 10 lol'alc 
111d1\ 1duah tor olN.:r\'ation of 'inging hl'11.t\ ior. 

Olli 'llld) of a ... mall population of fl)l'.1ll'l1l'r' 
n .. •,uhl·d 111 a high rate of p..,..:udnr..:pl11:.11ion Ju.: 
lo rcp..:.111.'d ,,1mpl..:.., of the .... une imli\ iduah. 
nw. lal·k of 1ndependencl.' bl.'l\\l.'en ltlo'I ol our 
'ampk' '' ,1, ,1 potl.'ntial ... ource ol h1a,, .1s 11 .... 
111 .111 '111d1c' of ..:ndanger..:J 'J1Cl'le' m ... 111.tll 
populat1ori.. I \t,111n.1n .md \k..,lo\\ I l)84, ~oon 
and Bhx:I.: 19')0). TI1c nece ... -.11\ of ncttmg. u1l11r
handing •• 111d th..:n .11.:curatel) dc1c1111in111g 'l'\ of 
111di' idu.tl' to b..: sampled li11 ... 111g111g h..:hm irn 
v.tlJ limit ,,11npl..: ...,/C' and himlc1 ..:ll<11h 111 du
plii:.1tl' thi' ... wdy l' I'..:'' her.:. We rl.'l'o111111l'nd that 
lutwc -.1ud1l'' ol S11uth,,e-.1crn \\'illm\ I l)C.1ll'l1-
cr ... 111grng hd1,I\ 111r attempt Ill g.11hc1 ,,1111plc' 
ln1111 m.111) gcogr.1phic ar..:<1.., 111 order 111 dl'll'r 
n11m' II lhl' d..:~cnpt1\..: (1...:., not ... 1,111,11c-.1ll) lOll

hrmcd) p.111c111' '' c oh,cn ed C:l.1'1 r.111gc,\ldc 
l 11111 th" ,tud) c.111 he duplil .1tl'd l'hC\\ hcr..:. our 
ll11thngs should h.: 1111.:rpr.:t.:J c.1ut111u<.I) 

1 Ill' hnd111g that kmal..: ...... :.111g lllllllllonl) .11 

rate-. '111111.11 to 111.1Jc-. wa-.; contr.n) to h11d111g' 
ot othl..'r 111\ c ... 11g.11or .... rcmaJc, g,I\ l' .m .id f U.,ll'd 
20', of ,tll fit:. />1•11 'ong:-. dcll'l' ll'd durrng mu 
'tUd). 'uggl•,ting a rrohahilit)' ol 0,.2 1h.11 .iny 
... ong dell'Cll'd .11 random during p1l',Clll"l' .1h
... enl'l' •.unc)' I\\ 1th or '' llh•Hll .1 s111wlt.n1c1Hi' 
'"ual 1:1111t.1l'll \\ould hc a kmalc I l)l'111chl'r 
plu111.1\!l' 1.., 'l \u,111) 1111111rn11,1rpl111.: .md ll'\\ re-

R~nl!c ['. 

0 2 s 0 () 0 
() h '\'\ 2.X 16.1 () 120 

0 7<> O I 04 (I 

0 llJ 0 I 0.4 0 2 

() " h'i 0 lJ X.X () 120 

liable hcha' 1or,1I lllC' l''-''' to d1!lcrcn11a1c , .... ,. 
With an l!,1111lilll'd prohahilit) of only 0 8 that .1 
randoml)-<.:nl'ounicrl'd, ... inging indi\ idual i ... a 
male. di.:ter1111111n!' ....... , has..:d on \ong alonc 
should bc l'Oll..,.dt·ri.:d Ulll'l'hablc. 

Our nam11u\l11111 of fi.:male 'ong illl'nliticd 
si.:,i.:ra l is..,u..:.., \\hid1 ,110uld bl! con,1d..:r..:d 111 
..,imilar lutu1.: ... 1ud1l''· l·1r,1. the probahilit) tli.11 
a randoml)-Cncountl'rcd '111ging indi\ idual j, .1 
lcmale might hi.: C\ cn g ri.:atcr than our data in
di..:ated. Thi' 1" hl'lall'l' "hilc female contnl'I 
inten .1), "c1 i.: tlircl' t 1111e' more numerou' th.111 
male ... ·. thi.:1r 1: ont.Kt 1111nu1e... "ere on I) l\\" 
time.., grc.11..:1 I hu,, tcmalc contal't intcn .tis 
were on ,l\l'1.1gl' 'hllrt<.:r than mall'·.'. wh1l'h 
cou ld ha\ l' led lo b1a.., ag.1in ... 1 dl'tCcllon of fe
male 'ong. Sl·l·ond. \\l' ''ere unahlc 10 di.:1e1 -
111inc thl' l.'\ICJ1l 111 \'.,hid1 polCllli.d p~.:utlorcpll 
i.:allon might ha\l' mtlucnt•cd our di.:tcrnun.1111111 
ol female "111g 1.1te ltl'. onl} .1 IC\\ km.tit'<; 
might ... ing I rl'l!lll'lll I) \\ htli.: rm1...a might 1 ard) 
or ncH'I '111g) .• ind fulllll' studre' ... hould ulll 

'idcr tht' '"lll' I 11t,1lly, our ... llld~ ''a' not do: 
,jl!ncd Ill lktcr1111nl' the p11111o'l' and lunl:l1011 
ot ll'm.111..' ~ong. 111d th" t11p1~· a\\a11 .. c~.11111 

11.1tion 
Thl' implrC'.1!11111~ 111 rdatl\ cl) high rate' ol tc

malc ;.ong 111 an l'nd.mgcrl·d 'uh,pcl'll.!' w 1111,c 
population 'i/e 1s l''11111atl'll h} audllor) lCl'h
nique' arl' pr111<1u11d Mak' and females 1i.:gu
larly "<111g \\hilc 111 1111.'ht •llld \\C ol'1.:a,ionall) 
ohscnl'd hoth 111i.:111bc1" ol a pair ... 111g1ng ..,imul
tanl'OU,I). hl'lt,I\ 1or<; '' luch could cau ... c oh,cn -
er' m condudc th.II moac 'ingmg m.1h:' \\l.'re 

I ABI I h \11 '"' ( \: l. ST\ 'IHRl> 1)1\IA.110ss ('Ill, A:0.11 RA:-..GF O~ \\ ILi.CJ\\ 11 H ATOii ii. CH S<''-< <J\!1"' (~ 
'i\\tlll Sill 01C'O'l\('T1'TEJ<\\IS) 11¥ SIX ''II l'l\tl 01 D\\ ll>R \IJ. '\i'iTI''' l'll.\SE\ C •\lil'\lll, (\\IP 

\I Rlll, 1·\1<11<>' \, \1 \\ AL Col <;T, Ill</(' I 'l'IS 

\111 I C'lll le:- MUI· !o/fllHI 

' Rolll •c ' ' "' t<.m•1 

Morning tOSOO OlJ:'ilJ hr'J XX 1.2 u () 2~ X'i l.:?. IJ.1 (l 120 
o I 0.'1 () 2 I Oil 0.2 O.X 0 :; 
() ~ 0.6 0 2 48 () 0 () 

M1dJ.1\ ! 1000 1~59 hr'J 57 
(\l.'1111;~(1'\00 IX4"hr,) IX 
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prc,cnt on more territoric' than \\C1c actuall) 
prc,cnt at a '9tC. Quid.. e'llmatl'' ot population 
'9/C at hrccdmg \ites with >5 pair' 111'1) he par
ticular!) unreliable bccau'c ot Ull<l\oidahlc '1-
multancou.., contact\ with mult1plc '91lging birth. 
I ntcn'i vc nest and population 111on11onng wou Id 
produce more reliable e.,tinrnte' of popula11on 
'>1/C, hut 'uch monitoring i' cxrc11-.1ve and t11ne
con,um111g !'v1ar.,hall (2000) prnntcd out that 
onl) 25 'Ile., \\ Hh 2::5 pair' c-.1,1 rangC\\ 1dc out 
of a total of I 09 South\\ e'tern \\.1 llm' H) catch
er hrcc<lmg 'ite .... but the) ... upport alrno't onc
h.1lf of all J..:110\\n tcrritoric-.. I hcrdorc. C\en ~1 
... nwll clement of unreliahtlit) could .,uh,tantiall) 
intlucnce range\\ ide e-.ti mate'> ot popul.1tmn '''e 
that arc employed to measure rcco\Cr) . 

ACK:\O\\ I I DG'\11 'IS 

Thi-. -.tml\ \\," tunlk<l h) the Phelp, Dodge D<.'H~l 

opmcnt ( o po1.111011 IPDDCJ "'a re,ull ol an h1dan 
gered Specie' \,·1 Sc...:11011 7 con,uha11on ''1th 1h1.• l S 
h'h and \\ildlilc Scn1cc <LSl'WS) tor the Verde Val 
IC) Ranch dCH'lopllll'lll. M. hl/gcrald. B Ka111111cllc. 
b. Kerwin. and I) Me1d111gcr ot PDDC ;111d J I hom;" 
ol SWCA p1t1\1dcd admini,1rati\C and Jogi,11cal 'llJl 
pon S \cl..l.•r,, B Mar,hall. and M . Muro\ prm1ded 
field a""t.111cc. 011ginal 'tud) de"gn clement- \H'rc 
suggc,tcd h) R \far,hall 1CSFWS) We than!.. S I .111 -
gndge. T I .111lck.11hcr, \1 '\hiore. J Owen F P.1'1.hlll , 

and \I Sni•c1.• 1•t ~onhem Ariiona Uni\C:f'll) lor 
hanc.linJ.; ll)<·.1td1cr' and determining -.C:'\ C G.11.11.. ol 
the l lll\cr'JI) ol L 1.1h hdpcc.I to 'umm;m/c data. 
Commenh h) B. Ku,. J Scdgw ick. and an anon) 111011' 

re' 1cwer 1mpl<l\cd a draft ol thi' manu.,.·ript. 



M ANAGEM ENT. CONSERVATION. AND RESEA RCH NEEDS 
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011L' \ll lhe pnman go.1b ol 1hi-. \olu1111: 1<. Ill 
pnl\ idL 111forma11on 1h.11 \\Ill he u\t:lul 111 till' 
111.111a~1emen1 of Wi 1 ltm l'I) catcher rnpu I.it ion-.. 
e .... peciall) the reeo' e1) 111 the lctlerall) endan
gered S >lllh\\l"'>lt:rn -.uh-.pL'Lll"' h111pit!1111a1 t1t11! 
!ti c 11111111' Although the Sou1hwe ... 1ern \\ ill1m 
Fl)c.11cher Reco\a) Pl.111 (l Sr\\ S 20021 out 
ltnL"'- .1 re<.:ll\c!r) '>tl"nt<.'g) IOI £. I ( 1//111111, the 
.ll·tu.tl recm er) of the South\\ e,11.:rn \\: i Ihm l·I) -
1.·atcher j, depentlcnt on the acti11n-. nl manager-. 
Thc-.c 111an<1ger' "ii I llCL'd r eliabh: an<l up-10 
d.111.· 1nl11rmation 111 aehic\'l' r.:cm Cr) goab 
·1 h1cc thrcal'. i<lent11lcd 111 till' reco,t:r) pl.in .ue 
h.1h11.11 lo" anti 1kgr.1J.11mn • .;u\\ hir<l p.1rn-.1tr~m. 
and 1.'n\ 1ronment:1I u>11t.111111i.11ron. Thi' -.cction 
hr ing-. 11>gcther paper" .1Jdrc,.,,tng .:.1ch ol 11t1.·,.,c 
th1l'ah. ,,, well ~,.., 111lonn.111on rd.:\ .1111 to rc
-.1.·a1d1 1L·d111ique-. U\l'd 111 -.1ud) .111tl 111<1111101 ll)
ealeh.:1-.. 

II \Bl I,\ I Rf STOR \I ION 

A m:i111r part ol thL• 1c1:0\Cf) plan add1csse' 
h.1h11.11 r.:stnr.l!ron ,,, ,1 str.11.:g) to re\ er'" \\ rdc
'pread lo-.~ .mtl tlcgr 1datl\111 ol np:m.111 lrnh11.1t 
C11mpli:in1.·e \\ith lh<.' hid.mgl'ICJ Spe1..·1c" \l"t ol 
I lJ7 ~ h;i-. nltcn pnl\ llkd th...: othcn\ ....... 1111,1\ ,1tl 
;1hk moti httion .111d Ir 11.111ci;ll rm.: an.., 111 impru\ 1.• 
Cl"O')"t1.·m function h) p111k'L'ling .md 11.•..,t111 111g 
hah1lal Con\Cr't:I). 111 111•111) ca-.e-., 111.111agl'l' 
worl.:rng Ill impm' l' 11p.u inn cc1h) 't...:rn' Ill lhl• 
South\\1.''t lor n:a,om. 111hc1 11t.m l·nd.1nge1cd 

Specie~ \1:\ .:mnpll.uK". '"" abo be 1mpn)\ mg 
ll)1.·.11ch1.•r habir:it 

\-1an) pa't attelllph .11 r rp.111.111 h.ihn.11 ll''IU 
1.1111111 haH' been co-.11) .111d la1gely 111cllnti\e 
at ncating -.uitahk W11l11\\ J•l)catd1<.'r hah11at 
h<.'cati-c the} olt<.'n l.tekL·d thc natural pn•ce'''-'!. 
needed to r.:gcneratc .md tn.uniain the h.1h11at 
t Bngg" I 1)96). Re,tor .1t1011 mcthod-. nml result., 
need h> he documented so that \\ c ma' le-am 
from Mh .. <;L"''lul and 11n..,11L·cesslul cl lort-.-

1';1111 Boucher .1111.! t:olk.1gue-. pnn 1d<.' .111 cx
amplc ol ;in appmad1 1h 11 1:an hcn<.'hl South 
wc ... ll' l n Wr llo\\ l· lycatdia' h.) 1.:r.:ating htl'cd
ing hahilat in thl' pwn·.,, of .1d1k\tng oth<.'r 
goal' Thl'.) tlco,cnhe Im\\ lhc Gila National hir
e-.! 111 "01llh\\e-.1ern 'c\\ \kxico u'cd ,1 com 
h111.11ion ol managed nml natural procc ...... cs to 
-.1ah1lt1e hank' .111d n1..·.111.• rrparran hahr1,11 l{L·
ttring gr.11ing. C"\C.t\,lllllg th<.' ri,crhanl.. to tlw 
\\at er 1ahl.: lcH:I. con-.1 r ue1111g a tcmp111 ar) 
hc1111. and planting nall\'l' riparian trl'l' <.'111ling., 

wt the ,l,1).!l' lor lhc natur.tll) o ... ·u111 rng llootling, 
-.c<liment dqm,ition anti re\ <.'g1.·1.111011 that fol 
lm\ed. St111lll\\c"lL'rn Willow l·l)L"atchl'r-. colo 
ni1etl th1-. -.111.• and a nearh) 'ile on rr-nale prop 
l'rt) managed rn a 'rrntlar Wa). I he 1.1p1d 1.·olo
ni1at1t>n ol thc'<.' l\\o rc,tnrati1>ll -.11e-. \\a., tlul'. 
rn part. to 1hc1r pro"\imll) 1,1 .1 l.1rge "'11.: popu-
1.nion nt llyc.11d1cr" up-.trl'am m lhc Cltlf-Gila 
V.1lle) 

CO\.\B IRI> r--.1\NJ\(Jf·Ml:NT 

C1m hml-. \\ere 111<.'nulieJ ·" a m.1j111 thr.:at 111 

Snulh\\l'\ll'tn \\illo\\ Fl)L"atd1l'1s rn 1he h-.tin!! 
prop11,al ll SI \\ S 1941). de,p11.: rcl.111' d) litth: 
rnlormati1>111111 the :idu:1l ccolngtc • .i unpad' that 
CO\\ hirJ, ha\l' on lo..:al ,rnJ r"·g111nul II) 1.·atcher 
p11pul.11111n-. I he d1.1ptcr' 111 tlu-. M'Cl11111 cauttnn 
that m.111.1g111g lll\\ ht rd-. al a lo".11 s1.·.1k 111.1) not 
re-. uh i 11 111u 1.•a,1.·d II) 1..·atehl.'1 popu l.11 ion-.. 

GK \/l"C. l\I \N \11) Ml'" 

Sl)llll' ot th" gr.111ng m;m.1gcmcnt tor tht.: 11)
cateh...:r h,1, been hased on 3,,ump111rns ahoul the 
r clatmn-.h1p hem L'<.'11 nm hn els .and It' <.'-.11>d.; 
((Jllgul'n .111d \l.11h1.'\\., 1999, Roh111~on 19991. It 
1" gerll"r.111~ hdtC\l'd that ll\l',lt•ll\ .1llral'h ..:1l\\

hirJ., ,1nd th.11 lt\l'>.lo"·J.; rcmm.11 \\ill rcducl' 
l'O\\ hin.J 1kn-.t1 \. :111J, 'uhsl'q11cnl I), lh<.' numhc1 
111 par.i-.rt11cd lll''-1' (\i<.'rncr .md Rr11c1 J llX.1, ,\rr 
ola 19Xh, 'I oung .111<1 Hullo I 1J1l1J) Yet. 1herL' 1' 
111111..h l1ter.1ture suggc-.11ng th.II local .1ml land 
"cape lcJtu1c" such ·•~ hah11.1t type. l.lllnp) co\ 
<.'I. d1-.1,111ce li.•m 1.•tlgc-., hum,111 d1'\<.'lopmcn1. ag-
11l'ultur.:. md hn"t dcn,tl) ::il'o mllucnl'1." l"ll\\

hir<l abund.illll' .md d1-.1 r1h11t1on 1Cha..:l' and 
Cru1 l'll)9, D111111hll1 <.'l .11. llJIJ7, (1ngu<.'n and 
Mathews f \l<)I). Rnh11holl ct ,11. f <JIJ5h, 1{01h.,ll'1n 
1994. Sta.1h and Morri-.on f ll1JIJ Young .111d Hut 
to 1999). I hroughrnrt 111ud1 ot the \\c-.1em l S 
.:owh1rds :u'-' most .1b1111dant rn np.m m habit.it, 
rl'!!artlk" ol d1~t.tn1.:<.' 10 lor.1ging h.1h1t.1t IRoh-
111'1111 I 1>991. In l.111tlseapc ... \\ hl'r1· kcdmg area-. 
are ahundanl .ind co\\ bir<l-. -..1tur .11c breeding 
habilal. par.1,i11'111 m;iy nol Lkd111c \\ i1h remmal 
ol li'l'"t11i:f\ !Rohin,on 1999). \\tthoul multi 
... .:.de and site SJ>L'cihL' mtorma111111 on lhl' rda
tion-.h1p hct\H'<.!11 CO\\ h1rd-., land-.,.1lll" '.mabfe,. 
,mtl ll\c-.11x·k. 11 .,.. diflkult h> prcd1l"l \\hcther 
rL'lllll\ rng II\ c-;111cl.; alone \\Ill r<.',.,ult 1n d<.'1..rca-.ed 
c1m hird den-.1111.·~ 

111 

Ch.1pt1.:r-. h)- .ludd-.on Sechn-.l and D;irrell Ah
lers .• inti Rinda l isdale-1-krn and Richard Knrght 
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rc.:111!11rl."c.: lh" collt.;l'lll .• 111d r.tP..I..' impo11an1 quc.:-.-
1ion-. that nl·cd to hl' 1;011-.1~krc.:d rc.:ganling the 
c.:flc.:1."ti\Crll''' of l"O\\ h11d l'11nuol 'i.1 e.llllc.: man
,1gc:111l·nt. On thl' Rio c;r,111de Ill l';'c:\\ \k\ll'll. 
the\ found m1 d1ftcrenl'C 111 d,111\ d1,tarKc: tra\
elc.:~I or dl·n-.11\ 111 t.;'11\\ birJ, 111 h.;hll,ll \\ hc.:rc.: l'at
tlc .md .1111hr:1pogcn11: .1\:11\ II) "c.:r\.' pre,ent ' .... 
"hero: l'attk .ind .1111hrop11g\.'ntc aeth it) \\ere ah
'cnt. ,\hhough thc.:) did not c' .1lu.1te the dircl'l 
1mpal't' 11f gr.11ing 1111 hahit.1t. lhl') l."onduded 
that remm ing li\c.:,tnd; ma) not hc.:ncht tl)
c.:a11.:hc.:1' ti other hll'.tl l,tl'l111' pwrnote c.:1mhird 
pc.:r-.i ... tc:nce It adc.:quate lood j, a\a1lahk \\1th111 
the.: .:0111111u1ing d1.,lalll'l' of l'll\\ htrd'. then po
tcn11al ho'>t 1.kn-.it1l'' 11(.;c:h dc10:1 minc.: lol'<tl CO\\· 

bird dc.:n-.i111:,, rc.:ganllc:". of l'alllc prc.:,cncc or 
ah ... cnec.:. I hu., managc.:1-. ... 110uld .:ar .. ·full:r a'"c'" 
the rda110n-.h1p hcl\\l'en i;o\dmd .... liH•.,tod .. 
and hab11a1 al."m'-' the land.,l·apc.: ''hen umsid
c.:rin!' managc:llll'111 oplmn-.. ·1 he uppmach u ... cd 
in lhl''l' '1ud1c-. -.hould he C\ten<lc<l 10 a larger 
wale lo dl·tc.:n1111w ''hc:tlw1 iip.ufan -.itc-. more.: 
di-.1an1 from l',lltlc 'upprnt lc\\CI l'll\\ hmJ.. .111d 
lo\\ Cl par,1s1t1'11l r.llC' 

C<m 1111<1> 'IR \l'l'I~<, 

Co\\ h11d 11.1pp111g 1s 1"K•pula1 ,,, .1 111<..il ,111d 
'h< •rt· 1 .. ·r 111 111.1n.1gc111cnt tool. hut ''1th conl.'c:rn., 
<1hout 11-. l'llectl\elle!>' 1n 111uc,1'111g ho-.t popu
latllllh (II.ill and Roth,1..:111 llJlJ<J. Smllh llJIJ<J) ll 
'' not .1pplil·d .1s ") .,1c111.1t11;.11l) 111 'ome .1rea-. a-. 

11 \\ "' ,1 le\\ ) car-; .1go. Sc\ c.:1.11 p<1pcrs 111 1hc 
1997 c1mh11d s)lllJ1<"1lllll held 111 C.1hlnrn1.1 
(\h1111..i111 c.:1 al l9119h) l',1ut1<>1wd .1g.1i11'1 U'lng 
l..'tl\\ h11 d 11.1pp111g ,1s .1 P'-'1111ancn1 11:1. tor re\ cr'-
111• d1.;d1n1ng '"ngbud popul.11i1111' 

')1cphe11 R11th,telll and c.:11 .1uthrn' pnn idc: ,1 

u1mp1c:hcm,l\c: 11\l·n ic\\ 111 lhl' '''lie:. and l'l"l'· 
\ iJl' gu1da11t·c '" to c1111,1dt·1.11i1111' ah11ut. and 
111ctl111d' 101. nmhud m.inagt'llll'lll rel.11i'e 111 the: 
llyt.ltlhC1 h11 C\<llnpk .• 1hhough cm~h1rd i:on-
1rnl lll<I) 1 cd11l·c pa1 a,111-.111 1 ate' and rncrca'c the 
1 eprodut'll \I..' 11u1pu1 ol <.,oulh\\ l''-tern W1 llo\\ 
H)-l'atl'11c.:r,, g1\ 1ng the.: .1ppl'.11 ;1111."c th.11 11 p, an 
cltceth c: ma11.1gl'lllt'nt 1001. 1m:1c:a'lng rcpnidul-
11\ c output dol'' 11111 nc.:t·c.,...,11 ii) equate.: to s1.1 
btli1e<l n1 incrc.:a't'd 11) l'atdll·1 p11pulal11lll' Al,n_ 
endangc.:1 c:d pa.,...enr1t'' th,11 .11t· 1 mpactcd al thc 
popul.1t11111 lc\t'I h~ p.11.1,i11-.111 .uc.: al"'' 1mpactcd 
h) redtl\.'llllll 111 dt•grad.111on ol h.1hi1.11 dul' to an
thnip11gen1'-' l.1l'tor'; 11 the h.thllal in 1hc-.c arc:a' 
"er .. : rc:,torc:J. thl''C end.mgcrcd hird-. ma) hc 
ahlc: to l;t>C\1'1 \\1th c1m h1rd-.. J"hcrdon:. l..'ll\\· 
hard 111.111.1gt•111cn1 .ilone "111 not 1nc1e.1-.e lh
catehcr popula11011-. l 111111ed h) hahllat. Ro1h-.1ei 11 
ct al .il,o 1econu11c:nd th.II the del·i-.ion 1<1 trap 
.:cm hin.h -.huu Id h .. • h.1,c:d on \\ hcther the pop 
ulatmn 111 quc,tiun 1' "g111hc.:a11tl) pa1.i,1111e<l. a' 

determined h) ha,clillt' dat.1 ._·olkl'Uon: to date. 
thi' ha' .. c:ldom hc.:c.:n the c:.l'e. 

l'\\l:.SrlG\Tl'\oC1 I '\\'IR0:"\\11·:-.Jl,\L 
CO'\ T \ \11'\ \'\I\ 

~1al1) of he pote 11.tl thtl',11' to ll\<.'atd1er' 
h;ne hcc:n 'tuc.lieJ .111d .1rc: u11dc.:na;x1<l \\ell 
enough 111 de\ elop 111,111.1gcniclll n.xonuncnd.1-
1iun' IGrc:c:n Cl .11. 200:\, l SI\\<., 2<Kl2). lllm
e\Cr. little 1-. l.:tHl\\n .1h11u1 th1. p11l\.nt1.1l ettech 
of en' ironmc.:nt.11 i:onta1111na1mn rc:-.ul1111g Imm 
agncullurc. mming. 1ndu.,u ). and 111 ban a..'.'. ti' i
tic,. Even k-.-. i' (.;111mn ah11llt l·ontam111.11lt lc\
cb IOXIL' to h1rd,, c:'pceiall) pa....,c:rine\. Bird' 
may al'cumulaic con1a1111nanh I 1 orn lllll' 01 more 
.,ourc:c., O\ er h1 oad l't'n1•1,1ph1l :1rc.1,, inl'ludi ng 
migration route-., -.o 1 'ola1111~· the "oll t l'O: and de
termining the cffc"· t, on flyemd1c.:n .. require:' 'uh
'1an11al '~unpling and analyw' 111 both the: hrc.:e<l 
ing and \\ 11110:11ng ground,. 

One d1.1pter in th1' \ol11111c.: hq:in-. to 1111 thi' 
dat.t \<Hu. Deform111c' olhent•d 111 Wtlhrn l·ly
l'atcher' aero" 1hc: ~outlw .. L''t (Sol!l!e and Pa\
t1'n 20001 pro111p1ed \ 1icuel 1\1111.1 and col
league' to a"c:" l'll\ 111111111cnt.tl L'on1.1111i 11.1111' in 
\.'l..'ntral ,\ri1t111.i fe,ting 101 11mrg.1111l an<l or
ganic.: c:on1.1111111.1n1' in 'u11og.llL' bird 'pcc1e' anc.l 
~1tcntial 111'1..'L't pre). the) did not hnd cont.1111-
inant le\ eh high c.:n11ugh to he 11nplic.1ted 111 the 
delt>fOlitiC,, fhll,, th<! ph)Slt'.I( dC.:fllllllllit'' oh
\er\'CU 111 11) l'1ttd1er., .11 lhL''l' cen11.1I \r11011a 
'Ill'' 111.I) he due 10 11thc1 1.1.:tors, 1ndud11w L'\· 
p•hure l<l 01hc1 omt:uninanh th.11 \\C.:lt' not mea
'urc:d. ,\ relatl'J »lllll\ '1 m1l.11 I\ 1;1111dudl·d that 
organoc.:h lorinl' l."lllllp;>und c1111l:cn1r ,II II Ill' 111 tl) 
catL·her nc,tltng' .1ml c:gg,, 'u11ogatc bird-. •• 1ml 
in,ci:t pro:)' .11 "tc-. 111 \1111rn<1 and Calilorn1a 
\\Crc hclO\\ (.;no\\n thrc:,hold-. 101 alhe1,c.: cllceh 
on h1rd., (King ct al. ~002 I. 

Although r .. :-.uli.. 110111 thl''l' 'llllhl'\ 1c.:ga1d111g 
cxi:c-.sl\..: l."ontam in.1111 lt·H·h did not d1rcc1 I y 

link l'orllaminanh and llyl'<lllhc1 dl'l111 111111e,, th~ 
potentia l for um1H1111nant 1111pa1:h on flyi:atd1e r-. 
rc:main-. h igh. Mo1a l'l al 111 1111, \olume, and in 
a rc.:port ba,ed 011 l lll' lnlln\"lll!' vea1 ·, da ta 
( \11.ora 2002). 1t1uml Ck\atc:d le\ eh ol ,eJc.:111um 
and -.,1rontiu m S1 mtl.11 h k.111r ct .11. ( 20021 
found -.,omc tont.1111111.111h helcni11111 ,111d pn,.,i 
hi} horon l ahm c I) pie.ti hac(.;grnund IC\CI\, 
~1on: rc-.c:arch -.hould he: c1111d11~ted on I I l 1hc: 
rate' ol h111<1.:ct111111l.1111111 .111d 'c.:n,111\ II) ol 'Wd 
km fl)C:H~hc1 '· 'urrogatc: 'IX'ell''· .ind c~g' to 

the'e ,ind uthc.:r potl·n11.tl ..:0111.unin.mh •• md ( 2 l 
c:o111a111111a111 lo:\ eJ... in 'urmg.1te 'pcc1e-. at addi
tional tl)c:.1tchcr hrt•ed111g 'itc:' (" 11h111 and he
t\\ l'Cn drainage') ;111d "in1e1111g ,jtc,. 

Rf:SE \ROI n·c 11'\l()l Is 
Tiu-. 'ection c:nndudc:-. "tth 1hrt•e paper-. a<l

drc...sing rc-.ca1ch tc.:d11114Ul'' .ind 11pproad1c.:' tor 
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luturl' rl·,card1. One paper ll'''' till' .. ur 'l') pro 
tocnl rn .111 .rtll'lllPI lo improH' rne•t'llll'' ol ll)-
1.:a1d1cr .1h1111da11cc. another impr11\ c.. t l''c;rrd1 
Tlll'lhodolof\ lnr color-handing. and 1he 1 .... 1 C\
plorL'" 1.1d1011.·lc111c1ry lo quantil) hahital u .. c .111d 
home r.tllfl 

hll'IH>\I._<, ~11 \\I HIS OI· rl H \11 111 ll 

Alli "-1> \M I 

T1.u:ki11g ll'l'Cl\1.'f) progrc...., '"II he .1d1ie\l'd 
p:u ti) through rnonitnnng South\\ l''lcrn \\ tllo\\ 
H}ca11.:hl'I di-.1rihutron an<l ahundanc<.' ( l Sl·\\S 
20021. ,\dl·qua1c -.un e) Cll\ cr.1ge ac11 ''' th<.' 
hro;td 1.111gc ol thr-. -.pecrc-. can hl• .1 cha I ll·ngc. 
gl\ en 1111: l1111i1ed fun<lmg. 'olu1111: ol ha ht WI 
nccdl•d to he .. une~ed. anti narnl\\ ltllll' f1,1ml' 
Ill ..:011d11l'l -.111 'l') '· A-. pointed oul in paper-, in 
Scl.'!1011 I. 11111-,1 '>llf\l') data l'ollci.:tl·d 111 u;tll' 
ha\'c ltmlll'd lhclulnl''' in 1k1e1 mrnmg popul.1-
tion 11cml .. h1.'l'<t1he of im:on .. i-.ll'lll llll l"r.tge .111d 
<.'ltnrt .1u11" )cm·-.. The Clllll'nl ll)l".ttd1..:r pto 
111c11I 1 Snggc l'I .ti. I 997a. ''uh l SI·\\ S 2000 
.. upplcllll'lll I P'°' 1dc .. a -..1.111d.11dt/l'd ~ur 'C) 
111..:thndolng) .ind i .. "tdcl~ ''' J: .1 s11111l.u pro
toc·ol '" r1.·1.·01111nl'l1de<l tor ">11..·n.m popul.1111111' 
( Bomh.r) l'I .ti 21)()() ). llm1e11.: 1 tlll''l' 1.11w pl.t) • 
bad.-h.rsl·d ~ur 1 C) prnto .. ·ob ha' l' 111H hc..:n c\· 
ll'n'>•i' l'I\ ltdd tl· .. 1ed. c'p..:~·iall) Im U'>1.' h) 111m 
C\Pl'll"· 1\ l1h11ugh 1h..: .. un..:) pmh•l·ol ""' 1101 
tll''>ign..:d 10 ptl'l'l'>el) tktcrminc 11)1.'ah.ltl'I .tbun 
dant:l' al all) gi1cn hrL·cding "ll" 11 l' nlten u .. ed 
1111 .. 11 .I). c'p<!L'1all~ 11 hen tinw an<l lt11,11w1.1I tl' 
,o,11n:s .Ill' lt1111ll·d Rol.111d Shoo!\ and co 111111\-
1..•rs prc .. l'nt 111tor111at11•n that \I 111 h,· usl'lul 111 <k 
\dop111g mcthnd' l11r mea .. unng .1humt.1nL'l' I hl· 
ltdd ll'M lhC) 1.·on<l11<:ll'd r..:t11lllll0 l'd th.II C\(~11· 
<.'n.cd Mll\C)or' l.1111111.ir \\ rth .ill \1x:.1l1/.tllons 
arc rm•re liJ...d) to .1llatn an:m.1tc counts th.m 
i11c\pe11l.'lll'l'd '""'e)or ... \\ hrle thi., h 111 1m
p111.1111 111"-I tco;I of th.: mcthodolog). ,1dd1111111,1I 
.mJ lllot l' l'\ll'll'h·c te ... i... ar..: lll!l'dcd 111 hcller 
dc·L·1111111,• •Ill' pmlocol'-, clkctin:nl'"' 111' dctcl'I 
ini; populatt1111" 111 tlilkr..:111 1/..:-.. 111 di It er ing 
h.1"i1ai.... and du1111g d1!lc1cn1parts111 lhl' hrn·d 
ini; .. c .... 1111 

In .1dd1111111 111r..: .. plln'eto1:1p.:.- pl.r)h.11,;k. other 
u-,r,•ch of ll) l'.11chcr hd1a\ 111r .:,1n .11 tcc.:1 Mir\ C) 

re•ulls .md population c .. 1im.11c ... II igh pol) g) 11) 
rat'!>, 11 1111dctcctcd. can le,11.I 111 umkrc~t1111.11es 
ol popul,1111111 'l/l' <Da\i<l-.011 .md 1\111,.011 thi1 
r·n 1111w). I email· 'ong (Yar<l and Bn"' 11 1/111 1·1•/

llllil') C•lll , ... ,1111 111 1l\Cn: .. 1imat111g l11l'.il p11pula-
1ic11 "'h it 'llf\l')Or'> mal\c the n1111111011 ..... 
... u1np1nm that all ,jnging bird-. arc 111;11l'-.. ThL' 
PH'>l'llce of floater' Cbrrtl., \\ rthoul ll'lrltor icq 
and unm.11e<l male., ma) al!>.o .1ffec1 population 
..: ... 1 mall'' \1me d.11.1 .trc abo n..:L·dcd 1111 him 

m. ing 't 1.t11.'!!lC' and hchm ior can .1fl1.·1.·1 ''" 'l') 

c .. 1ima1e ... and ho11 '.mahlc the) arl.' .mmng pop 
ula1ton ... 

fl\IPHo\1-.c , Rr .,, \ll1 1 Mr 111cn1<11 ex,, 

\\'h 1 lc rc-...:.11..:h g1.·1h.:1.t10..·, information 1.'1 illl'.d 
lo l'Olldlll'ting .111d C\ alua1111g 111a11ag..:111c111 .111d 
um~..:n ·11i1111 :ll'l1111i... 11 c.111 al'o gl'n..:1<1ll' 1111-

pr(n l'd 1ccl111iquc' th.11 111111i111i/c imp.lei\ to the 
'tll<l) ... pcd1.· ... I herl'lorc. it 1' important 10 trad, 
an<l l'\ alu.tlc till· <'I ll'Cls th.11 re,..:arch 111,1) h.11..: 
on the t.trgl'l 'pe1.'IC'!.. \\'1llr;1111 Haa ... and I on 
Hargro\..: pre .. ent i11t111 m.1111111 on ho\\ lo 111;1\I· 
mi/e th.: "a let) nl .1 "tdcl) -u,cd tc..:h11iquc 1h.11 
pro' idc' 01hcn\l!.I! un;l\,11l.1hlc <la1.1 on i11d11 id
ual animal'>. I he) de ... 1.:11be handmg injurio..'' .. i111-
ilar to rho'>l' noted h) 'il·dg,\lcJ... and Klu' ( llJlJ71 
and 111her r1.''>l'<trdll'1' ( 1\1 . Sogge and M \\ h11 
frdd. unpuhl da1a ) .. 111<l 1eco111111end t..:d1111qul'' 
that ha\c ho..'l'll ~111..·l'-'"ful 111 r..:dudng thl''c 1111 
paci... 

L Sl'<1 R 1\0111 ti I I \II I H' TU ()1 fl H\11'1 II \Ill I \I 

L: ... E \'I> IJO~ll f{J\N(ol 

Paper' 111 SCllH>n' I .111tl 2 ol 1h1'> 'olum..: 111 

dic<H..: the.' neL·d h11 qu.1111i1.t1i'..: haht1at ch.mtl 
lcri-.1ic .. , m.e, .111d !.Clc1.:11011 .. 111dic.'' .11 <ltl lcrcm 
'calc-.. \\ hl'll' data h.1\ c been collci.:1cd. hah1u1 
ch.irai.:1e11,llL"' lt.1\l' hl•1.•11 llll'<l'Urcd \\ 11h111 nc .. 1 
-.i1c .... ll"rt i11Hll''>, .111d hah11a1 patch.:.- .. I l S h-.h 
.tnd Wildlik Sl't' kl· .:?002.J. Although it i' I~ p
rl'all) a"Ullll'd thal 1he .11 l'.1 11111,t imp1111.m1 10 a 

fl) L·atchcr " th.11 111 '' hrl h 11 "' 1m1 .. 1 fre,1111.•11tl) 
uh .. cn cd, rhc ge11g1 .1ph1l' l'\lcnt ot :uea u'ed 
l'.mnot Ix· km•\\n 1f the bud lla,eJ.. h<.')011d 1lw 
terrnor) or p.11d1 \ tl)c.11.:h..:r·, home r.mge l.tn 
bl' grc,llcr lh,111 II!. dclcndcd ll'rril<lr). and 1.:.111 
ch,mgl' throughout the brccJmg ,c,1 .... 111. l 111111 
tunatcl), 11 "\Cr) d1llln1ll to "'u.111) tr.rd. II) 
c.11d1cr-. .1 .. thl') 11111\C through 1kn'c h.1hi1.11' 01 
.tl'ro .... l.irgc d1 .. 1.11lll''· '" d..:tcn11111a11011 ol home 
rangl' an<l lwhtlah ll'l'd '' prnhlematil'. K1111\\i11g 
ho'' fl)l':ttd11.•1, ll'l' ,1 1111..«d atca can h1.• impo1 
1a111 in p1ed1.:1111g 1111p.t< h 111 p111en11.tl p1<•Jl'1.:l' 

[:h..:n Pa\l<ln .111d uilleaguc'> tc-,r.:d thl' kas1-
h1ltt) cit u~111g r.1d1111dcmctr) 1cch111qu1.·, tor 
'>IUJrc' on \\ 111011 H) l·.11chcr homl' r.111gl·. h.th 
11.11 u .. ..: •• md local 11111\ emc111. Thi-. pilot 'llld) 
documented 1r .. ·qucn1 use ol .1J1a1..ent 11011-rrp.11-
ian hahitat .iml hK'.tl l':>.plor.111011 lor.t) ... ,ug
ge..,ting that fl) l .111.. her ... 111.t) regul.rrl} LI'><' 1.rrgcr 
.treas than thl'11 ddcndcd lcrnloric,, f·utu11.· ra 
dintclcmc1ry -.1ud11:' of Wrllrm 1-=l)catdll'r' \\ill 
help tlctcr111i1w !Ill' 11.·lati' e 1mponancc 1>f 11011-

riparian hah11a1 I) Ill.'' al hrcL•ding 'ill!'>. anu h11\\ 
land-.,t•apl' en111p1,.,111nn influence' tlyea1l'l11.•1 
home rang.: "/l' .111d h.1ht1.t1 m . ..: al di I krc111 
... 11c-.. 
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OTHER RhSb\R( II '\I I DS 

The re-.e,ueh lll'ed-. pre-.ented here \\Cre largc-
1) gencrateJ from till' -.tudil'" puhli-.hed in 1h1-. 
\olun1c. :\lotl' dl't.11kd rl'-.c.irch need-. and 
guiddine-. l.lll be lounJ 111 the Sedg\\ICli: 12<Xl0). 
the South•e-.tern \\llhl\\ l •l)l,1llhe Renner) 
Plan It ">I \\ S 2002>. anJ the l "> f orc-.t Ser
' ice cm -.c1 '.1111111 .1s'l'"111enh or he South-

\\ e-.tern \\. ilhm I+, cat< .. her II inch and Stolc-.on 
20001. ,md tho-.e 11~ till' S1c11.1 'le\ada <Green ct 
al. 2003) The'e n:-.ourt:l''· md the man)- W1llO\\ 
rl) catcher -.1ud1e-. puhh-.hed d-.c\\ here ha\ e al
read) contrihutcd gre.lll) to 1111p10\cd manage
mem for th.-. 'f°k:l·1e-.. \\"e hope the paper-. in thi-. 
-.ection pnn 1Je add111onal g111d.1ncc um ard-. 
achie' ing 1 ecm er) .ind con-.cn at1on ot \Vi Ihm 
Fl)catcher population-.. 
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R IPARIAN RESTORATION ON THE GILA RIVER . NEW MEXICO. 
CRbATES BREEDING HAB ITAT FOR SOUTHWESTERN 
WILLOW FLYCATCHERS 

P \I 1 I Brn c111 R. Scon H. S 1 rn t·S<>"I. Rot \1'.D S SH001o;. RAt I'll D. Pcw1 .. A:-.iD 

JE:.RR \ \10'\;Zt-.:c;o 

\IH/1111 t In 1995. thi: (i1l,1 "·•h1>11al hire't 111 'outh,,e,tern Ne\\ Me.._1,·o \\a' faced \\tlh " lcg.11 
otil1g.1111111 to reduce 'e\i~ri: e10,1on nl nh•rhani.., in the G1l.i RtH'r Bird Area A combinallllll ot 
m.111ag<'d and natural pr.ice,-.·, s1;ib1h1ed bani.., and aeated np.m.111 h.1h11.11 Re11rm~ granng. e,c,1 
'a1111g tlw "' erbank 10 the ".iter table k' cl. c1in,1ructing .1 tempor.ir) hcrm. and planting poles 'et 
th<· ,I.ti!•' lnr the natural!) on·urnng lloodmg. 'ctl1mcnt dep1"t111111. and rc,cge1.1110n that follo\led 
South\<e,tan Wtlll"' I l!l'atd1cr' (I 111p1</011tl\ twillii nti1111/\) u1lo1111cd ,mJ bred tor the fir,l tune 111 

till, rc,tnreJ hab11a1 ;111d lll'ar h) na111r ,11 rcgenerat1nn tll 1997. ,\ '11111lar pmJc<.:t undcnaken up,trcam 
1111 p11\ ate: pmpcn) nn the U Bar Randi "·" coloni1cd 111 1999 I he r.1p1d n1luni.1ation ut the't: t\\ n 
rl',toratinn 'ilc' \\a' due. Ill part, to tlll'ir pro,\lrnity to a large: core pop11 latt0n ot flycatcher' 11p,1rca111 
111 till' Chtf·Gila Valley rl11' pmJ<"l"t d<'llllll1'tratc' that landcmner' can \llllllllancou'I) 'tahrlt.tc bank,, 
•••dtKl' cro,ion. anti create 111 1111p11>\C Willo" Flycat•hcr h.tbllat. 

1\1' \\1111/1· bank '1ah1l1.1at1on. u1l111111.111on, !:111p1d1111111 tr.111/11 1'\/111111>, (iila Rl\cr, rc,egctauon. 
rip.11rn11 rc,lll1at1Pn 'iouth\\c,tl'rn \\'1lhm I l~ c;w.:her 

The Soulh\\C'>ll'tn \\'ilkm Flyc.11d1cr (l.1111•1do11 

ca 11ailli1 1•\li111111) i' current I) cnd.111gcrcd, pri 
m trth hecau'e ol rhe lo'' of th np.m.tn h.1httat 
IL \ I t'h .tnd \\1ldltle Sen ice 199'il I h1ough· 
11111 th1.. J\mcnc.tn ~nuth'' e't. rip.man hahttah 
ha-.c hccn dcgradcd or de,lrn)1..'U through .1 'a
ricty ol .1n1hropogcnic factor' S11111c 1..•,t1111.1tl'\ 
'-Uggcst I hat oVl'r 90';( of the riparian ;111..·a-. 111 
lhc 1 cg ion han• h1..'Cn lo,l. al11:r1..·d. 01 Jegr .1dcd 
I Oh mart 191)~) I· actor' i mpa1..·1 ing lhl''l' .trl·a-. 
i n..:ludc '' .1tc1 management. urhan .111d .1g111.. u l
tural dt•\clopml'lll, li\l'Stod, gr.11111g. 1..h.tnndi-
1atton. and 111\.t,Hlll of e'\Ollc \\000) \Cgl'l,lltlln 
!Knopl l'l .11 1988, \lar,hall .md St1>ll•,11n ;!0()()1. 
Re1..·1n l'r) 111 thl• Soulh\\e,tern \\ 1110\1 l·l\l,tll'h 
er "ill depend nn 1m rea,ing 1hc 4uan11t) unll 
t'01lll1t11111 ol 11pa1ian hah1ta1 1n 1111..· n:g111n 
thwugh rc,w1.11inn. rchabili1.11ion •• ind 1..H·a11un 
or II pat hlll \\ ooJlatHJ, ( f.J m:h cl al. 100(), l ~ 

Fi-.h illld Wildlife Service 2001 l 
M.1thlfl'llll'nl lor lcucrall) 1i,1ed e1Hb11gered 

-.pcl'te-. .... ud1 "' th1.: Soulh,,e,11.!rn \\ ilhm 1+,
catd1cr, ma) he 'lC\\Cc.l h) lcd..:1.11 111 .,late land 
m,milgcr' II' c11nl11cttnl! \\1th other £1l,ils (hi'> 
pcrL·e11t•d cnnlltl'I migh1 rt.,ull lr11111 1hc 1.1ct th.tt, 
"tth111 till' hJle't Sen 1ct. (and other .1genl."1e,1, 
\\ ildlttc and other "'ue-. arc addre"l'd h) sep
ar.111.: 'tall:.. \\ith ... cparate budget' .md di1.·1:11'e' 
Hm\e\ c1. \\e -.uggc-.1 1ha1 ripanan r1..· ... 1ora111111 lor 
Willo\\ I lyc.tll hers or other '>111.'L'il'' ol crn1cl·rn 
need not he \'11..'\\Cd a-. an ahcrnall\l' 10 111.111ave 
mcnt Im other goals. Rather. lanu managl'r' llld)' 
be ahlc to addre-.s a 'aricty of goa l' 111 ~• nrnnm:r 
that c1ca1c' or rcswrc-; riparian hahllal . The ob 
jccti q:-. ol thi' pap.:r are to dcs..:rihe .t 1..'a'l' 'llld) 
ol npan.111 re,toratinn u'ing bank '>lah1liwt1on 

h) re\ cgctatmn "' \\di .1, pas-.1vc rc-.tora11011, 
and to prc,enl m11stl) qu.11t1ati«; re-.ult ... indud-
111g coh11111atmn .1110 hrced1ng h) South\\ e-.tcrn 
\\ illo\\ l-1) ca1dwrs 

STL Di SI Ir ~ 

The Gila R1\l'l Bini Arca !GRBA). a patl ol 
the Gila Natmnal huc ... 1. 1-. located w11h111 lhl' 
North Burro Mount.1111' apprnx1ma1cl) 11 km 
\\C't .1110 Oil\\ n'trcam ol the commun111e' ol 
Cliff .111d Gtla. and .tppm'\i111.1tcl) 91 J..:m north
"e't Iron Iii<' hl\\11 ol S1l1cr Cll). 111 'outh
\\c-.tern "\c\\ \lc;\tln ( '2 49' N. 108 1(1' W). 
The GRB \ cornpn ... 1..•, a hroad !0.5-1 5 km 
\\idc) flooJpl.un .1pprnx11111ttd) 5 km lnng .1h111g 
the Gila RI\ er {hg l ~. 

The 'allc) ha' hl'l'n colllrnuou-.1) gra.1ed .tnd 
1111ermit1cntl) l.trmcd me..: 11 \l<I' lir ... 1 sellled in 
the earl> 1880s. I (} WnolOn sun.cvcd the area 
for poss1bk inclu,1011 111 the Gila Nauonal f·orL·-.1 
111 1902: he de,l't tbl•d hottomland' dcvo1<l 111 
herhacCO\I' ground Ul\ er. The ucgrad..:u \\ all'f· 
'hcd' he reported ltkd) 1c ... ulted from the ,c,crc 
drought of the late I XOIJ, .m<l earl) I 9(){h com· 
hmcd '' llh l.trgc numtx-rs of dnmc ... 11c lne'>tock 
1 Wildeman und Bro~:J..: 2<>0<>1. In the 1940 ... mu! 
1950-.. another prolonged drought and increa,ed 
'>tocking rate' due to the \\ar eflort com:entr;.1tcd 
livc-.tnck u ... e 111 ri\l'r hottonh. thcrcb) e,,1cer 
bating their irnfM1..'l 1111 th..: 'par-.c riparian \l'l:!l'· 
talion ( I- !\k( aulcy. per-. comm.). All hough :ll'-
1i vc hay forming Cl·a-.cd in the G RRA 111 the 
1960-.. ca11lc -.1tll had yeadong acce ... s to the n v
cr corriuor. l:arly photograph.., from 1hc I lJ7(), 
llepict ll lad: ol \\Ollll) riparian \egcl<llion rc
'>lllling from uncontmlleu gra1mg and phreato-
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I IGl Rl I. Gila R1H1 B.1d \r.!.1, Gila ~j11011al hm:,1. :\C\\ \k'\1<<1, h,1 scd on l'l<JX .1c 11JI pho11" a nd g111uml 
1n11l11ng, 111d1, .111ng tl11odpl:11n area , re,tor.1110 11 prnJC<.:l, area' of natural rcgcncrauon, 1111J So utlrn c'tcin \\ 1lltm 
I l)c.11d1N (S\\ \\I ) hrl'Cd111g Mies 

ph) le l·on1r11I I 1hc 1111en11on.1I n:mo\ .11 ol 1rec' 
anti 'hruh ... in lhe helicf 1h.11 -.uch .1c111m.., hdpctl 
IO COlhCI \ C \\ <lll'I ) 

The Cilia !'.;111on.tl h1re ... 1 c'lahli,hetl lhc 
G R BI\ a' ii npari.111 cmpha'i' area in 1972. 
l·en1:rng 111 l'xl'ludc l1\l''t11d; \\.,..., C\lmpleteJ 111 
1976. a llh\lugh 11 pro\l'd 10 he 1ndtcc11vc tluc to 
lad, o l pc1111 1llel' llllllpha ncc. J\n off-h 1gh\\a)
'eh1dc l'l<hllll! wa ... 1mplcmcnlctl Ill 1988. In au 
diu on Ill gr;11 1n!' impact,, 1hc 'Ile wa ... l1f...d> a l
f1:cted h)- thl' ( itla Natmnal I ·011: ... 1·.., long and 
... un:e ...... ru I pol K')- of fire 'uppre..,,mn prior tn 

1989. '' lrn:h l'aU'l'd a 1cduc111111 in nutncnt-rich 
.hh 11.111,11.'1 n:d to thm n ... trl·am n parian habllai... 
by 'ca,onal runoff ll'<c\\ Me\.1co Em ironmcnl 
Ocpanmenl 191)9). \Vithoul tlm. intlu'\ of e''cn-
11al ... ctlimenh. nutrient 'tore' hcLamc depleted 
in riverine arl'.1' do\\ n ... 11cam ('\Jc,, \ k,ico En
~ ironmc111 D<.'panment 1999) Rel!eneration of 
ripan.1n pl.mi... \\a' rlll1'11) l11111tcd to nur ... er) 
har' along m crllo\\ channc1' I Br.td) el al. 
1985). \\hich \\l're ... uh_1ect to gra11ng (I~ Bou-
1.:hcr. per ... . oh ... . ). 

In 19X9. the l ppcr Gila \\alcr..,hed cxpcri
l'OCl'd ll' 111,1 t\\o l.1rge I 10.000 ha) \\il<.lfirc ... 
in fon) ) c.1r .... I he) produced abundant a'h tha1 

\\a ... earned tlnw n lhl· 11\ er co111do1 .111u dl'po' · 
i1cd throughout thl' lo\\ er gr .1d1cnt 'l'ct11111' ol 
the Gila V;il lc) . Arl'.1' \\llh \\ ood} n pari.1n \cg
cta1ion 1rappetl llllll h 111 till• nutnt•nt 11ch mate
rial--. IP Boucher. per, , oli....) i\ ttcr 1990. area.., 
th.it \\.Cle 1)1h.e 11pen uihhlc l\.1h bq;.m 1111..111\ell 
nc\\ .,ed1ment' dunnp annu.1 I 111 nott C\ cni.... C'ot 
toll\\ ood ( f'op11l111 j 11·1111111111 ) , \\ al low' (.'win 
'PP·>· <1ldcr (/\11111\ ob/011gi/oli11) a nd ... ycamme 
(Plata11111 \\'l'lght11) began to gnm in thf.! new 
dcpo ... ll'> Additional large firl''· hoth wild and 
managed. 01.:curred bel\\.ccn I <)9"' ,111d 199-1. 
With the aggrada11on of 11C\\ 'l'd1mcn1 .... the river 
channel began to ton ... tnct and <ll'cpen ( P. Bou
cher. per .... ob ... . ). 

B \'<K EROStO .... 

After farming in the ( 1RB \ t·ca,ed in the 
1960 .... no dfon ... \\ere 111,1de to protect 1he al 
lu\ 1al field' or n.:1110\C oh,11Ulll<ll1' from the ri\ 
cr At the ... ame trmc, a ... c11c'> ol lc\Ce' con
'1ructcd from 1hc 19-l<h into the 196().., on pn
' a le land up..,1rca111 co1i...111ch:d and ch<111neli1ed 
the rt\cr. promoting p1ogrc.,,he uo\\ncuuing 
( '\c\\ ;\tc'\ico [ :m 1ronment Dcpartml'lll 1999). 
In the \\ 1111cr of 1992- 199.1. hca\) prcnpllation 



GIL\ RIPARI \'RI "iTORATl01\i 80111/111 1•1 al. 137 

T \Bl I I (ill>\ Rl\H( BIRll 1\RIA, (111>\ :\1\110:0.\l h>RISI. :--;,\\ \llXI«>. Rll'\111\' Rl'olOR\110' Pi!Ollf"f 
t:FH•R1 "" > c'"1' 11' Y1 \R 

f .arlh .... ,, ... 

' I '"""'• C tl I($ 

J l)l)) 790 15 1 ~.ooo 
191)6 l.\XO ~ () 70.000 
191)1) 100 I Cl 18.000 

•' II OJ.I f fl:\! "iy tcm urpr,;prnlltJ fuo~h 
b 1 n\1runmc:n1al l-roccc11'-m \~n..:} uppropnatcd fu11<h 

in the .\Iogollon \lountain-. re-.ulteJ 111 'e' ere 
high '' ater e' eni.... One large ll110J lodged .1 
large c:o1ton\\111lJ -.nag in the ri,er d1annd ot 
the GRB,\, \\h1ch di,cned \\ale1 ·"'") from thl.' 
exi,llng d1.111nel Jirectl) into tht.: l.11111 hd<.h 
Phn:<llophyte con1rnl had left the n\cr bani..-. 1111-
protectcd. 'o the energy deflected toward the 
hank' cmr,cd large volume' ol material' to be 
cmtkd aw<1~ \\ith each high ''atcr C\l'lll 11111al 

2.2 X 1 O 111 > fhc Nt.:\\ Mc'l.1c11 I 11\ 1rn1111K·nt 
Dl.'pan111c11t ' "iurl.ice \Vater Qualtt) Bureau " 
rl.' ... pon,ihk tor ".Iler 4uaiit) 11mnitn11ng .111d cn
fortl.'111\'nt 111 the Clean \\'atl.'r Ad udn11n1,tcrcd 
b) the l S. hi\ iwnmenial Protl.'\'llon i\g,·nc) 
(1977 l.SC. 13 §§1251-1Jl:\7J In the l.'arl) 
1990 .... thL' GRB,\ ... egment ot the Gil.1 R1\crl.''I. 
c:ccJctl .ilh>\\.1hlc lc\el' ot ... u,pcntlctl sed1111cnh 
<me<in J,111) load> .ind lllrhidit) .• 1ml ... 11c.1111h.111k 
t1c ... 1.1hrl ital t011 ''a ...... pcc1 hcall; cited a ... a p1 ob· 
ahlc l'all'l' IN,·" 1\ 1c\.1co 1-:!1' 111111111cnt I kpart· 
111..:111 l91P llJlJ.i) [fo, put th,· Clrla Nation.11 
hirc't 111 ii Jff,•dicament: although 111,· ,1.11,• \\Ill· 
n11t 1''11' .1 i:iration lo .i fcdcr.tl .1gc11c:y, tlK• lJ.S 
1·01c't 'i 1'1,.,. ''a' 111 '1olat11111 ol the Clc.111 \\'.1 

c.; \\l H \\.ts ohlig,·d 111 c.;Olllpl). I he FO!l''t 
..,l \I\'\! ch1i...c Ill .I\ Old th,• C1ll1\\'llt11111.1l llll'
d uuc.tl pro .. l'durL'' u ... cd w ,t,1h1h1c b.1nks (c.g. 
11p1 .1p. 1cm 1ucks, re\ ctmcnl tenL·,· ... : sec P.11tc.;•r 
"lrl cl .11. l 'IX~ 1111 dcli111tion<;) ncc.111 .. c Ill their 
nc •ati\c 1111pac.;·t... 1m rip.irian h.1h11111 ..... 111d 111-
'kad 11ptnl frn aUi\e rc ... 111rati1111 u ... ing 11atl\ e 
pl.111h. 

In ll)IJJ ~nuth\\..:-.tcrn \Villt1\\ H)\'.lldl\•1, 
\\ell! found 1111 Citla Nati,1nal l•orc't land 2·l km 
u1 'I ream 111 the GRBA. \\hc1c the ,uti...u1 t,rc.;e 
111" nl \\ .11c1 1111111 an irrigauon dttch cre.1tcd 

''a111p) wetl.111J, ( \fon1ingo 199 H. 1 lns pop
ula111111 1'> p.111 ol the \Cr) l.irgc 11,.,., .. Itng aggrc
g.1 ion in the.;• Clift Gila Valle) (:'\1.1.)n.ml llJlJ5, 
~1Jr,hall 2000). in which tt),·atche1s 111h.1hit 
multipk-,toiit.:d ... t.ind ... of mi'l.nl hmadle.11 dc
ciduou ... t1c:c' ''1th a thick wtlhm rn ho\cltlcr 
(,\ ·e1 111 ~1111d11) unJer ... wry in .i''<.K'1a11011 "1th 
ba: k.water... !Stolc,on <ind Finch 1hi1 10/t1111t'). At 
tin sanK time. on pri\'alc lund 22 km upo;trl.'am 
ol the GRBA. the U Bar Ranch in "'"iciation 
"1 h the (i1.1nt Count) Soil Commi ....... on and thl.' 
\1 11\ Co1 P' of I· ngmecr ... had b,·gun .1 proje<.:t 

I un ling ~tlUIH 

NF<.; 1 <.;"ii \\,111."1 lmpto\l.'ll1Cfll granl 
l·P\~ '19 lullll' 
'JI S· Ch11.'1 ', C 11-.1111 

to 'tahih1e .1pp10'\1111.1tel) 9)0 m of eroding 
... tream hank" .1<.11.1.:c.;•111 to pn' <lie lannlanJ The) 
u ... ed a ") 'tcm ''' e~\'.I\ a11011 to the \\ ater 1.1bll.'. 
grading erouing b.111!.; .... ..:on ... tnu;ting a berm .• 111J 
pole plan11ng ot 11.111\c: tree' along the ah<111 
doncd rive1 o'\Oo\\. I hi... projcc.:t ""' u'cd a-. .1 
model for the al'll\\' rc ... 1oratron rn the GRBA 

Rt s mR 'no:-. PtH>JI c 1 Go \I s 

The Gila ·.111011al l·orc'I dm'e H> a..:h1e\\' 
c.:ompliance w11h th,· C\\,\ h) u ... ing hank 'ta
hih1ation .111J rip.in.111 rc.;•\cgt.:tation tl.'chni4ucs 
that 'illlllhancl•USI) crc.11\•d habitat like that 11c
cup1eJ b) ll)ca1chc1' up,trc.un. Aeti'c fl'\<'gc.;• 
tatmn tcchmque ... \H'rc < hn,cn tor ,e,c1al 1c.1 
-.on' in .idd1tion to thl'i1 en' illlnment.11 hcn.:flh 
C11111pa1cd 111 llll'c.;h.11111.:.11 tc.;•chnique,. hank ,t,1 
bili1ati11n h) l\'\Cg\'l,1111111 I' le"' C'l.pl.'n,l\C, 
more rc,1licnt • ...clf-p,·qw1uating. and olten 1he 
most etfrcth e 11w1hod frn long-term ... 1ahilil) 
( K.ondoll and Cu11 \ 1984, 1-1 nwrc and He,dlla 
1989. Bn1\\l1 .111d bl· .. ·kc1 199ll). AcliH· rc.;•\cg 
ct.llllm of 11p.111.111 11•nc' c.;•.111 r.ipidl) .ic,·cll.'1 .ti<' 
the n.1tur ,11 l<'C1" er) p1<l\. <'"· .ind I' particul.u I) 
u,eful \\hc:1e 11.11111.11 r<'C.:l•\Cr) t .. b du1.: tn ex
treme cro~mn or oth<·r luctor-. L '>D \ I '>'JS, 
K.1utl111an ct .ii 1997) 

The mam g(1,1h ut the prnJCCt \\Crl.' to (I) ... 1.1 
h1h1c c111d1ng hank" 111 the <·RBA Ill rc:uucc thl.' 
C'\tremc leH•ls of 'edi111cnt.11ion and turhuht) . 
;111d thcrch\ h1 ing th,· ,11,·a into cornphancc \\1th 
the Clcan \.\at<' I ,\ct, .111d ( 2) 'upplernent 11at111.d 
re\'egc.:tation Ill .:rcatc rip;11ia11 habita l lor thl.' 
South\\c,tern W11lo\\ I l)c.;a1d1,•r and 01hc1 "ild 
life ... pecics. 

PROJf.Cl :1.11· 11 IOl>S 

Th: (lfl'Jl.'1:1 \\ ,1, undertaken 111 three: pha,cs. l>.:£111 

11111!! 111 I'l<l5 ( lnhlc I) I 1r,t. 1he cnurc npan.m cor 
nd<~r \\aS rctm:.J lrlllll lt\l'\llXJ... gr:t/lllg Till' \\,l, ,1, 
comph,heJ 111 I lJ1Jh "uh thl.' 1till <·1K>(X'ra1111n nnd 1:om 
phan1:I.' ot 1he lHrre111 ric1m11i.,, tlll· ll Bar R.md1 Sc< 
oml. hc:J\) 111.1l11in<'I} \<,1' u":d 10 ... 1opl.' th.: \<!llll',d 
l.'mdcd hanb .• 1ml 111 C\~,11.11<: lhl.' n1hhle hcd In I.'\ 
pn'c the <~al<'I 1.1hlc I hi' wn1i-. <<a' con<lucll.'d dunng 
1hc l1m-wa1i:1 pc1111,1, 11! '11111111.:r. 1hcrcb) g.m1ering 
1hc h1ghc ... 1 hcnchl 1111 lh<' 11.:1< I) aeatcd "i:tland' dur-
111g JX'ntl<h nt peal-; run nit In !'<e\< l\lc,i.:11. 111 JtH'll 
\<.1tcr tor a \\t:ll.111.J rl.'q111r.:' lo:g.11 <<.lier ngh1,, "htlc 
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10 e\po".: 1hc e'<1'1ing \\alcr 1ahk· 1111 reMnr.1111>n re-
4u1r<'' none CClarl.. 196-t > ·y hirJ, pnk' .111d eu11111g' nt 
11.111\<' '"kid) 'J'Cl'le' "ere plameJ on h<>lh ,1Je, of 
lhe e\l':t\alec.I ehannd S~ul'' planted \\ere I rcmunl 
eolloJ1\\01>d, Clooc.IJ1ng (Sa/11 gootltl111vit1 .111J l'll)llle 
''ill1l\\ CSa/11 e1i~1111>. Ari1ona ')eamn1<: anJ l\r11nna 
alJt•1 In 111a1111ain lhc genc11r 1111qm1y Ill lht• 11parian 
vt'gt't<11tn11. all planting- u\cJ rthlle11.il cmgmall} tn11n 
the Gila Rher \alle) (l\1ontahn e1 .ti 19971. Pole' 
\h'I c nhtamcc.I from the Pl.ult \1.11cn.1h Ccn1cr I.;" 
l un.1'. ~11,,1. gr<mn lrom parent ma1ai.1I trum (l1l.1 Val
k·). ( u11mg' \\ere ohtatned nn·,llc. In tot;il, .1ppro'l.1-
mall'I) SCXX> tutting' CI-:! cm d1a111. I 111 length) a11c.I 
.1pprox1111atcl) 200 larger pole' (:'i IO l'lll J1Jml \\ere 
pl.m1cd on apprm.1matel) 40 ha In 2CKIO, ha,ed on 
'1ud1c' nl hah1tat preference' 11f \\ llhm H) c.lleher' 111 
1111, .trt•a 1St0Je,on anc.I ftn..:h 1h11 1 olt11111'), apprm.1-
malt'I) 1700 -.1pl111g ~\cltler' \\t:rC planted "i1hin 1he 
re<.:n\cnng hah11a1 pa11:he,. Expo,ed '1rca111 hanb and 
wcctly l11:1th .1d1ai;cnt to 1hc pro1cl'l \H'rc plantec.I \\llh 
a 1111\ of natl\.: gra'' seed I 801111•/111111 granln. /111d1loe 
clcwrrlmcln, F/1111111 1mi1/111, .111d .\por11/mltn l'r\fllc111-

dm1 at upprn\ 15.6 1..i;/hal to rctlm:<' t'r<"1•111 
1\ h:mpo1 ar) hcrm ''a' l'<lf1'tru.:ted ot c\t:a\ a1etl 

cuhht.: .md gr;l\d on the n\cr "de ot 1hc: nt•\\ \\C:lland 
to pn11..:c1 the nc"' I) plant cc.I 'egc1.11111n trom lhx>ding 
until II c;oulc.I hcu1111e e,1.1hh,hcd \\'L" e'l.pcCled thc'e 
1,;1.;1r'e material' \\Oulc.I he WJn,portt•d do,,n,trearr 
gr.1tlu.1ll) mer lime b) the nH:r"' normal .1.11011. thcrc 
h) a\111c.l111g the nega1he imp.1'" nl kH'l"' I hc.:11 gr.1c.I 
u.11 cr.hi1>n .mc.l 1,;oar'e nature prccludcd lhc•ir hl•..:01111111 
an .1dd1111111.1I non-prnnt pollution "'ur,·<•. I he gencr.11 
pmJt'U la}lllll " indieatctl in hgul\' I 

We n111du1,;tcd 'llf\C}' tor Snttlh\\e,lern Will1m 
I l)«ll<:hcr' 1hnmgh the cnurc (1RB \ c:.ll'h :.cai hq;m-
11111g 111 199-' tnllo\\mg '1antl.1rd11,·d Mii \e) protocol' 
t I 1hh11u. ct al. 1994. Sogge c1 al. 1997.11 1 lus prot1><;1>l 
u11lt1c:s t.1p<' pla) hacl.. of 'ting' tu cl1, 11 res1xm'c' from 
ll)1;.1h.:lu:ri. In .1c.ltl111nn. 1he pmJcc" "''re 1ncluc.lcd 111 
.1 lurgcr Muth ol the GRB,\ a\ll.11111.1 UMng ''eel.I) or 
h11\eCl..I) \!\nahle dt,t.mn: !"lint n•unt- (Hthh) ct al 
199:!. Ralph ct al 199~) Imm llJ97 2000 1\ll prnnt 

l'111111h hcg.m \\llhm 15 n11n nt '111111,e. tnlhl\\CJ the 
,,1111e wutc. "ere lra\.er,ctl al a <Ul1'1.trll 1,1tc nt IU\ 
1..m/hr. anti were contluc1eu h) 1hc ,,um· oh,<TH'r. All 
hinh delt'<:icd were plot1etl on a ltt•ltl map r101111g m1111-
hcr ol tntll\ 1tlua1,, 'pecie,, and I) f'll" of dt•tei:t11rn I 1 i 
'ual, aur.11 nr holh>. \Ve compared 1lw aH'ntg<' numhcr 
ot dclt'c'ltnn' pt:r eount among ) c.1r' (I lJIJ7 .!0001 tor 
the lcn 1111"1 lrc4u1:nt bml 'JlClle' I K tlldc•cr I Cltaratl 
n111 •<><ij<'r"'"'· \Vc,t<rn \\1k>J Pe"c'· IC0111op111 \fir· 
c/1.!11/11\ I. Blad; Phoebe 1-~"' 1n11• "''-'"cml\ I. Rnm n
crt•,1ed H)lalcher I \l\'i<1rclw• f\11/111111/11\l, l.U~) ·, 

\\ .1rhlcr I~ ttmn·ora Im wt'f. Ycll11\\ \\".1rhlcr [ Dn1-
tlrn1<" 11111 c /11uJ. Common 'tell1m 1hrn.1t I c;,.,,,hfr/li> 
,,.,, hil\I. Ycllo\\·brca,lcd Chat l/111·1111 1·11c111 I. Red· 
\\ 1ngt•tl Blacl..b1rd [A.11ela11H pl11Jt·111l't'11\ I anc.I Bull-
11<:!.. \ Onnlc llt1a11\ ga/hulall lhlll~· ANO\·\ We pre
tht'lt•tl that wc .,..ould hntl 11wrca'c' 111 tlll>'>c '11Cl'ie' 
tlc1'l<.'ndc11t 1111 early 'ucce'"cmal riparian hah1lah l'lll1-
t·om11;1111 \\llh the regencratuin nl 1ha1 hahital. 

"'n quanlll.ttl\ e mca,ure., nl 'egc1.111un gnl\\th :mt.I 
''tr\ 1\.al or 'lream morphnh•g) \\ere t.11.cn due: 1n ti-

nan..:1al n1n,1r.11nh I he'e parameter.. \\ere: e,11m.11cc.I 
trom pho111)!1.1ph' 1.11..cn .urnuall) at photo pt1111b 

RE:~L l T\ 

Yl(i( I·\ 11\ I "I> Gl.0\l(ll{f'llll R!'Sf'()'-1'\l·S 

The pole phtn11ng ... ol woody \Cgclation re 
~ponded rap1dl;. to the long growing 'ca,on .111d 
abundant \\ater .tvailable al the site. The fiN 'ct 
of pole' planted 111 1995 had reached ~" crage 
height... in C\l'C'' ol 6 m b;. Augu .. 1 of .:?000 
(Fig... 2 .tntl .' l \ur\'h or .. htp of puk' \\ "' 
>90o/c. ' I he \\ctlantl' were coloni1ed naturall) 

h;. mar ... h \egeta11on mduding cauail'> < l\plw 
.,pp.) and hulru .. h I ')c 11p111 .. pp.) <Fig. 2. bottom). 
Ahundam natmal regeneration o..:t:um:u both 
within .111d ou1 .. 1de ol the active rc ... tora11on pro
jecl\ a., well. 'uch thttt it became difllcu lt to dit
fere1111me between the p<>les aml natural re· 
grcrnth. Natural n:gcneration. preuominantly 
'' illov., anti 'l'cpw ill<l\\ !Bacchm·i\ ~/111i110\C1). 
brought the m crall of den ... it;. of '' ood) planh 
up to 5 plant"1..,quan: rrn:ter (Fig. I ). Co111.:orn1 • 
Lant \\ ith the regeneration of \cgctauun. 1hc 
.. 1ream channel n,1mmed and deepened (I~ Hou
cher. pc.:r,, ob ... ). \\hi k le\'ch. of turbitlit) .mtl 
..,u..,pcnded ..,1.·tl1mcnt., Jroppeu to allm\.1hlc le\· 
cb ('le\\ Mc\lco l:nvironmcnt Dcpa1 tment 
::!,()()()) 

Wllltl\\ 1·1HAICllll<S IN 1111 GRBA 

In 1996, tlK' Ji.-.1 '\outhwc\tem \.Y1llm\ H) · 
catchL·r 1\ a .. detcuetl 111 the project Jrea \\hen .1 

lone '111£111£ male appeared m mid-Jul) !Cooper 
19971 In JlJ97, the 1tr .. 1 breeding pam. \\ere Ji,
cu,ert•J: one pair in the 1995 project ('Ile J in 
hg. I). and another three up\tream in n.11ural 
rcg1,;nc1 ,1ti1m htlc I m I ig. I l. S1m:e then the 
number nl fl)1.'.1td1cr.., in the GRB \ h;i... lluctu
atcd hel\\L"en ..i ,ind 8 pair., (fable 2> Thl.' num· 
bcr of 1c11i1oiie' d1oppcd 111 :woo lo 'i, muronng 
drop;. ol .. imilar prnportion.., up ... trc.1111 on till' U 
Bar R.and1 and al the Kern Rivc1 Pre,c1 \C 111 
Cal1forn1a (S Stnle..,on and D. Finth, unpubl. 
dala. M. J \\.hit held. per ... 1.nmm.). 

\ tt11,1I ol I.:? llycatchcr nc,ts ha\ c been mon
itored 111 the GRHA 'mcc 1998. Eight of 1he..,e 
fktlged one or more ) oung Although no CO\\ -

bird trapping pwgram h,1., been implcmcnteu bc
cau..,c of ongoing rc ... e.m.:h. none ol the I 2 II). 
catcher nc"t" 11101111<m:tl '"a" para,iU/cu b) 
Brmo,,n headed Cowbird ... (Molntlrnr\ mer) In 
i;nntra.,l. I"> 2 2 J..m up,lream in the Cliff Cila 
Valley. ne\l -.uccc ... s an•ragcd 44'r (N 1X...J 
nc'>ts) anti p;ua,lli\111 rate\ averaged 19'( CN 
214 ne.,i...1 from 1997 to 2000 (U.S 1-'orc ... t Scr 
vice. unpuhl. data). 



GIL,\ RIP,\RI \ RI \ 1"0RATl0'1 Bo1111111 1·1 al. IJ9 

\101th hall of the (11la R1\<'1 Bud 1\1ca pioj.:c1. Gila Na11011.1l I 01l\t t\c\\ :\h:\lco, looking \\C,l · 
north\\<!\! Imm SWWI sue ~ in l'igu1,· l • (lop> 111 !\la) ol 1995 hclmc ,,.,1m.11m11 hq!an. 'hm\ ing cut hanb 
and pam:11y of ripa1 ian \ egctation; ;111d ( h1>ttom l apprm,im.11.:I) the "1111<.' \in\ 111 Augu'l of I '>97 alter l\\1> )Cill \ 
of g1mqh, 'ho\\lllg w.:tland cr..:at<•d h) l'\<.l\.t1111g to \\alcr lahk Soulh\\l''tc111 \\'1lhm Fl)<.:atdK•r, n.:,tc•d 111 
I 997 1n l.ilksl ll<'C' on right. 
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Soulh h.111 of Iii.: <i1l.1 Ri\cr Bm.I An:a pmj~-..:t. Gila ' alional l·on:,l. :'\'.:\\ 1\k"l"'· loof..mg "'ulh 
"'ullm.:'l ln1m S\\ \\I "l.: t m hi;url' I llop} 111 :1.1.t) of 199'\. b.:lore r.:,1nr.111on l-.:g.1n, 'hm1 mg l'Ul hanf.., .111<1 
p.lll<:ll) ol np;1n.111 H'g.:1.111011; ,111d tho11<11n1 ~Ill<: \le\\ in Augu'l ol 1999 alter lhr<·e ~l""' ol gnm1h In 1998. 
'>••llllmc,1.:m \\ tllo\\ I l~l.tldK'" llC'l~'ll 111 1.11Je,1 \\ tllm\' \ j,1hlc in rniJdlc lcll ol p1.:llt1l'. 
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lk11c:hh of the ncwl)-l·reatcJ ''l'tland \H'IC 
'0011 l'l'.tli/t'd \\ ith the arri' al of 'c' t•r .ii 'JlCc11:' 
ol 11 .lier l<m I .md 'horch1nJ.. 1101 rc:gul.irl) Sl'Cll 
111 thh part ol ;-..;c" \kx1co hcc.lll'<~ of tht• p.lll 

l'll) of ni.11 'h h.1hllat' (Huhhar<l 1978) Po111t 
tounh 'ho\H'd th.11 Yelhn1 hrc.1,k·tl C lt.1h, .111 

1nh.1hi1ant of )otmg thid;ch. llltrc.1st'd s1gn1h 
<:anti) from 1997 111 ::!000 (,\:\OVA, I , 
-1. ~8. P 0 00 I J. 111 tontra .. 1, nu1110c1'S of the 
cohhle-1nh.ih11111g Ki I ltkcr peal...:d Ill I 9lJX, pr ob 
ahl) 1n ft''fl<lll'c to the '<.:11uri11g .::111't'd h) the 
high 11011 L'\ t'Tll from 11 urril'<tnC l.rnda. hut tht·n 
ded111ed "gn1hl'.11tll:,. "' 1 egetatum 1nt'1ca,t•d 
and tht• -.11t•.11n 11.11 nmc<l t \l\IOVr\, /· 1 'i. IX, 
P 0 00 I ) f>;lllt'I Tl' ol .1hu11Jancc 1<11 tht• 11th..:1 
S 'i>Ct ll'' c \,1111111ed -.ho11 ed no dt'.tr lrt'rH!.. (.ill 
A;-..;OVA, P o. ~2J 

Po1111 tt111111 ... 1t•1ealcd that ,1 1,tnl'I\ of nco 
tr.lp1.:.il ll11£1 •llll h11J, llll\\ u'ed the p1 OJt'Ct \ ri 

p;111an h.1h1t.1h 101 1111grn11011 and h1l'l'd111g 
·1 he't' 1nd1111l' , ... 1 e1.1I .. p..-..:ic' 1h.11 .irt st.Ill' 1i,1 
ed. <lll1'1tle1t•d -.en-.1111e h\ the I Ult''! S1..·111n··, 
S11utlmes1 Rl"1!1on , 111 h1gi1 prnllll) l"I) 1'.11l11t·1, 
111 H1gh1 (Nt•1\ r'lkx1co Dept. G,1111t• .111d I "h 
lllXX. Nt'\\ Ml'\lu• P.1rt11er' in l·light .:?OtlO), 
such ·'' ( '0111111011 Bl,1..:k- l lawk ( Blflt•oi:11//11, 1111 

lhrtlf 11111\ I So1,1 ( l'c1r:;a11a c c1111/i1111), Ydlo\\ 
hillt•d Cud;nu ((1111\711' c111u•11u11110J, Bell'' 
\ llt'o I\ 111 o hc/111), I Ill.'\·, \Varhkr. Summrr 
1 :111,1:;..:r (/'11t111i:11 111hra 1: and H1111dcd 011olc 
lit 11•1 " < "' ull11t11\) ( R Shook, unpuhl d.na) 

As the llH'r h,1, .1c.gr:ided . .i redudmn 111 hill' 
-.c.'d1111ent.. 1111 cobble and gra1 eh in 1 illle' ..:re-
• 1ted hlcal h.1h1t.11 1111 the l~iach minmm I R/11111 
c/11/n coh11i1 > •• 1 11,11 -.pcl·ie ... kder,!11) li-.tl'd ·"' 
threat ·nt•d M111111m111g h:1-. 111J1c11cd till' pit'' 
ence of lll'alth) numhl'r' <>I both l11ad1 11111111011 
and ''lil..t• dal'l' ( lileda /11/~ida>. anorlwr threal 
l'ne<l l1'h < l S hnl''l Sen ice. unpuhl, d.11;1). :o.;o 
-.pike l.ttl' \\Cfl f1111nd during ,jmif.11 num1hl1111g 
in thl nml-1 lJXO, (.I R mne. pcr' comm 1, ,11 

though th.: l'aU-.t' ol th1' .1pp.irl'nt incre • .-.e 1' un 
dear. hxten,i1 l' -..1111pli11g 111 !ht' GR BA h,1, 
'h1n.1 n that th.: h'h u1111nw111l). induding thl''<' 
t1\o li-.tcd 'Pt'Ctt''• no\\ ,11..:rage' 99' r nati1t• 
\l'T"'>ll' Ir;, m11111.1t1\t' 11 .S. hu·._.,, S.:n llt'. 1111-
puhl. da1·1). 

DISCLSSIO'\ 

R II' \RI" Rl ., I Ok \11()~ 

\\'ctlanc.l .md rip.in.in rt ... 1or.i11on projc1." 11.1-
uom\ ide h.11 e been 'llbJ('l'I to critici ... m l<lf 1w1 
fulhlling th1. r e1..·ol11g11...il or 1.:11n,ena11on goal' 
(Bnm n a1 <l S11111h I 9<JX, \l,tl,1k,11f 1998). Olten. 
ne111)-re ... tored 1cgt•tal11111 tloe' not 1a ... 1 hcc.11i-.c 
the factor' 1h.11 l',1U\l'd the hah1l<1t degrad.11ion 
arc 1101 addre"l'd h) lht• re,toration (Brig);!' ct 
al. 1994 ). fhc rc,101al1011 project dc.,<.:rihcd here 
-.ucce,.,full) atT0111pli,hcd ih 111a111 goal .... Bank' 
\\l'rl' ...iahili/ed. 1e,uh111g 1n '11h.,tantial rcdut·11on 
in crn,ion and a conc1111111.1111 reduction 1n 'Li' 
pended -..:d1mcnt' to le1eb 111 compli.111n.· \\ ith 
the Clc;111 \\ att'I \l'l ·1 hl' p1ojcc1 al-.o <:re.lied 
111 .:1 40 ha of d1..·n..,t' rip.man hahllat ''here the1t• 
h.1d hccn onl) u11 h.111(.;, and .:uhhlc. l he 1.1p1d 
g11111 th ot lhc (ll"llll't't's pole pl.11ll111g-. and n.uu-
1,11 rcgener.1111111 1l11011gho111 the GRB \ .1ppeared 
to re,uh al lc.1 ... 1 111 p.111 from the rl'llrcmenl 11f 
gi:ving from till' .11c;1 Bolh ,11,11 l1kl'i) hcnl'lllt'd 
110111 CXtCn..,l\t' .i-.h ,111d \l'dllllClll 1.kpo-.itlllll, 
Pole-planung' <'\l11h11t·d lugh -.un 11 al. prnhahl) 
hl'l'•lll'C e\t',I\ .111011 lo till' \\,l[CI lahle l'll'•llrl'd 
the pole' \\t'rt' pl.111ted 111 .,,11111.lled 'oil-.. 

During pro1e«t dcs1g 11, \\ t' h.1d lwpcd Im 5 .> 1 
of llood-hec rt•,·t•\ l'f) to .1llo\\ the de1 l'lopmg 
1 cgt'l,uion to belier 111th'>tm1d the l'I fcl..'ls of a 
high '' .uer c1 cnt I hn1 l'Vl'I, 111 nml-Sl'ptcmlx-r of 
1997, .1 J.irge trnp1<.:11I dcpn:<o,11111 111 the- ca,krn 
P.11..1h~. Hun1t·.111~ I 111d.1, dc.'po,11ed app111\1-
111.1tel) I() L'lll ol 1.1111 111 IX 111-. 1>11 the \h1µ11l11111 
\h1un1<11n' 11p,lrt·.1111 111 the Gil,1 d1a111.1ge I ltm 
in the Gila llll'T"t'a't'd fr11111 l.S 111 /,l'l C.5.5 th) to 
1ner 'i1X Ill/.,,.,. 1 lll,OOO t"l'l in llltll' mt•r ~O 
hi,, making it till' third highc't tlu11 e1en1 c1c1 
rl'Conkd al tht• Cil.1 g.111g111g <.t.1t1on 17 km up
str.:.1111 ol the CiRBA (I S(iS ~001 ). Allhough 
lhc projc~I .m·.1, \\l'rc tnmplcll'I) 111unJ.11ed h) 
th" runoff t:\e11t. lht' lit'\\ 1cgeta11on -.uflcred 
1c1) little d:im.t£t'. In I.Kl. large.' ,1mounl'< (up h> 
SR <:111 I •>I nc\1 111.11t•ri.tl' \\ere <lep1i..11,•d 
through•>llt the pn>tt'd .111d ,1long the -.lmrehnl' . 
rl1c ahilit) of lhe pn•tt'CI to \\ llh,tand -.u\.h ,in 

t:\tr.:mc flood l'\l'Tll 'o -.0011 ,1fle1 i1' creation '' 
'trong c1 idencc 1ha1 th1' t\.•1:hn1que of 11pan;in 
habitat con,1ruct1011 c111 lw <111 dlcct11·c method 
of hank 'l;1hili/,lli1111 

In 2000. the CiRB \ \\,1, indudc.'d in ;in .ir..:a 
1k-.ign:HeJ a-. .1 St1t•.1111 Cori idnr Rc,torau.111 
Demrni...1r.11u111 ProJl't t h) the l.1111ron111ent.tl 
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Pn1tc.:d11111 A gc.:n..:). 0nc.: l>f onl) IO ... ud1 area ... 111 
1,·,·e1\e thi' dc.:..,igna11on 111 th•· c.:n111e t..:nited 

\t;lll''· 

Ciu \Jin" ot \\ 111 O\\ 1· 1H'111111< If \HI r \I 

\ou1hwc ... 1c.:rn Willm\ l •l)t'atdll'h 1.1p1dl) col 
on11t•d hoth the rc.:-..uiration prn1c.:d ;111d natural 
rcgcnc.:1.1111111 "ithin the GRB,\ . Similar!\. the 
-..1ahi h/al ion project undert.11...c.:n UJhlt .. :.1111 ;111 the.: 
U Bar R.1nch \\ .i.., hr-.t ..:01!1111/l·d Ill 1999 h\ I\\ 11 

p.ur, of 11) t 'atd1er ... . ,\ lthou,gh till' .... unpk ,-1/C.: j, 

... 111.111, the rclatl\cl) high nc ... t ... 11..:t•''' ( l..!.S. f-1,h 

.ind \\1ldlilc S..-nic.:c.: 2001 l'i 'lit;£'-''" th\.' 
GRB \ Illa) he qualit) h.1h11.11 \1111 th.:rc ap
pc.ir' to n\.' mtu:h more hanit.11 '" .11l.1Mk lor tl) 
t'.1td1c.:1-. 111 Moth the GRB \ and l Bar proJ\.'Ch 
than 1.., u1ni:ntl] occup1c.:d . 

For h111h the GRBA and the l I Bar prn,1cch. 
c\cl udrn).' Ii\ e ... trn.:k.. e>.ca\ .11i 11).' till' h.1111...-. to \\a

lt'I 1.1hk k\c.:I. grading <.:rmhng h.1111... .... con-.1ruc.:t-
111g hc.:11m .. dc.:po-.iting .. edlllll'lll h) tl1•11d, , :1111.l 
pl.11111ng pok' hc.:lp.:J ... 1ah1li/l' h.111h ,111d .1c.:n:l
,.,,11c.: the.: IC\egetation prou: ..... rl1e 1,1p1d colo
ni/,111011 ol 1he'e l\\o re,tor.1111111 .. 11..: ... \\,1s liJ...eh 
dlll'. 111 pall , 10 their prn'l.1nlll) h> till' l.11gt• cor~ 
popul.llion ot ll)catch\.'r ... up ... uc.1111 rn till' Cltll
Ci1la Valle.:) . Srmtlarl). oct·upa111m 11l 1e,111red ri 
p.1rn111 habitat h) Lea ... t Bell' ... \'110:0 ... < \ 1rcn ht/
/11 flt/\1/111\) 111 -.ou1hc.:rn C:ililo1111a \\tl'> more.: 
111\d) \\hen ad1au:111 lO m·cup1t•d ma1111c hah1l.it 
(Ku' I 9 1JX I Although rct·m Cl") ol the ... pec1e' 
"111 dept•nd on broad ... l.·alc 11pa11an 1e,tor,1tion 
.1u11" 11-. 1.mg•·. \\C Cllll<.'UI \\ 11h the \\' illo\\ l·l) 
t·.11d1c1 Rt·co\Cf\ Plan IL .S . f-i,h .md \\ildltlc 
Sen 11.:e :!<Kl I : I t '2 I that de\ l.'111p1ng nc\\ h.1hi1.11 
nc.:.u ,.,1,1111 11t1pub1ion' ,fi,n1ld Ix· .1 lugh r"Ct'll\ -
c1) p11onl) a' th1.., ... 1rak'£) "111 1m rc.:.1,e the.: 
hl.;l·hhnod of <:nloni/allon ol 1110..,c.: h.1b11;\I, 

Bl NI I ITS 10 01111 K \\ 11 l>l Ill 

·1 Ill' Ci l{B ,\ rcstor.1t1011 aho .ippca1nl to hen 
d11 other wtlullte 'pceic ..... 11tho11)'h 1101 all. In 
.1dd1111111 to the '>piJ...c dace 'I e l low hrea,ted 
Ch.11' 111t•1ea .. cd \Ve found no tlc.11 he11d11 to 
1llhe1 h1rd 'pec1e .... hm\t:\er. p111h.1hl) hl"'cau'e ol 
\ .11 iation in hahital need' .1m1111g 'J1l'C1e ... . Kill
deer dccl111cd hccau ... e th.: incrc,1 .. c.: 111 \\ ood\ ri
p.111.111 nR·ant a loo,, of 1hc.:1r prdt•nt•d lllbhlc 
hc.:J ... . St•\er,11 ol the other h1rd' th.11 'h1med no 

dear re,pon ... c require nldc.:r. taller \evct.1111111 
( \\e-.tcrn \\1ll1d PC\\ Cl', BullocJ... ·, 011ok•). 01 
ca\ 111c' Im nt•,ting ( Bnmn-crc-.ted I lyt·atehc.:1. 
LUC) ... \\arbk1) rhc.: ... c 'pecic ... 111<1) hcnelll in 
the.: future v.hcn the.: new grn\\lh allain' -.ufhctl.'111 
si/C. Otht•r 'Pl'l"le' (e.g .. Common Ycllowthroat. 
Rl·d \\ ingt•d Blackbird) are more clo,c.:J.) <t"ll· 

cia1ed \\ i1h non -\\'oOd) \egc1a11011 
The l\\o l"tcd 11 ... 11 ... pccic-. in 1hc GRB \ h,l\C 

marl..edl) dit krl'fll hahital need-. than the \11u1h
" e'tern \\'1lhl\\ I I) c.11d1er. The fi,h require fl\ -

er re.ichc ... \\ ith rilllc ... \\h1lc the tl)<:a1d1cr' pre 
fer ,JO\\ \\ atc1 or hacl\\\ atcr ... I Prob't 1999 So)! 
ge .ind ,:\J,11,h.111 20001. The O'l.OO\\ cr.:atcd h\ 
the PlllJC.:CI ol lcrcd 'ullahle ,Jo\\-\\ ah:r h,1hitat 
for fl) catcher.., adj.1l·cn1 to a rher ... 1retch o,u11ahk 
for the.: h'>ht''· 

In conclu-.ion. \\ illow Hycatchc.:r hahital w;i.., 
created h) a c11111h1nalio11 of a<.:t ivc mana~·c11K·n1 
and nalur.11 l'H"lll' ' I he GRB '.\ re.,1ora1ion plll
jcct '"" 1ni1i.tlh und.:nak.:n to addre" a \ iola
.tion of tlw Clc.1;1 \\',11e1 \ct. Rather th.in con,id
er that go.11 .1, dist111l' I from the go.ii ol riparian 
rc ... tor.itmn. \\e cho'c a more hoti ... uc .1ppr11,1ch 
lo re,lor,• .1 I un.:tioning .1quati.: and np•inan ') :.
tem, aml therch) pn1' 1dc 'unable hahllah tor .m 
entin .. • t·ommunll) ol .. p.:eie .... The re ... ult ... \\Crc 
not nnl> ;1n dlct'll\C and c.:conomic ... wbil11.11i1111 
of the t'n>d111g bani\,, hut the creation ol hahital 
Im "im1th\\e,1t•111 \.\' i ll<m Hycatcher ... and other 
\\ ildldc 

ACK'\()\\ I I DI i\.11 ~I S 

\\< lh.1111.. !'1.1 Ci1,1Hh11,1 .111d her ac'\\' 110111 th<" Youlh 
C111i-.:n .1111111 Cuq" tor pl.1111mg appro,m1ald) l\000 
rol..-s and <Ullmgs Ci Bodner. K Bro<lh.:.1tl. I' C'h.111, 
R. 1111111. ( • Satl1111 B frus,t:ll. Ii \\alh•r, ind II . 
\\1l<>d\\.1rd hcl~tl .:011d11~1 llH.11d1cr 'u1·\c\ '· B B1,1 
g1111 . J Cra11;1.1 , R Koch, \I R1.:c.:1.irJdh C \\oll , .ind 
D . . md \I :t .. m1111cr111.m helped \\ \\h hml rc-n,usc\ 
l·untlrng 1111 lhc· ptllJCll "·'' pm\IJ.:J t>~ ~I SI Soil ,111d 
\\a1c:r lmpru\c•111.:111 lund~ • . 1 h1rc:,1 S.:1 \In" Ch1l"I ', 
G1a111, .md 1-11' 111111111.:111.11 Pro1c1e11on \gt'IW) J 111 
fund, admi111,1c1cd 1h1011gh 1hc N.:w t\k\l<'tl SI.Ill' h1-
~ironmc111 lkparlml'nt i\dtl11i1111al func.h 1111 hml ... 1ud 
1c' "crt• prm 1d< d h.)- thl' R11<.'I..) Moun1a111 Rl.',.:ard1 
'>tall<Hl, th.: (~il.1 .1111111,11 hirc ... 1. th.: '..;,11wnal I l'h .ind 
WilJlilc h1u11d.111un, Phelp' D1><.lgc C11rpor.11u111 .• 111d 
\\.: ... 1crn :\c\\ \k\l•O l 111, ... r,it~ Io• i ... 11.-.11 'uppon 
'' ..... pro\ldcd h) \ .ind I Ort1/ JnJ thl' l B.1r R1111d1 
Conun.:111, h) \I Leona ... S Sierra .111J t\\o .1111111\ 
moti... fC\ll"\\l'f' great!) I p ll\CJ hi' 111.lllll,Crl(lt -
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MOVEMENTS J\N D HOME R/\NGE ESTIMATES OF FEMALE 
BROWN-HEADED COWBIRDS /\LONG THE RIO GRANDE. 
I\. EW MEXICO 

JI l>l>S()-.; D. SH llRIS I '"I> [) '.RRl:l l D. A Ill [RS 

\1111rac1. \\"e ,1UJ1ed dail:r anti 'ea">1wl 111m..:men1' ol lcmal.: Bro\\n·hcatled Cm\hll<h l \/olo1hm1 
t1/1·r) at l\\O 11pa11.1n 'lie-. along thl" R1n ( i1 antic in centr.1l Ne\\ Mei.it'O 111 1998 and 11)9<) One sue 
\\<h in cltN: p10"1111t) < 2 knll to hH•,1od. granng. "h1lc lilt• 01her '1tc wa' ungra1cd hln}·C1ght 
h:malc c1mhird' \\t'tt• c.1pturctl. lilll'll "1th radio tran,m111e1,, .111d 1r.1ckcJ o\a a 2·mcmth pcri1>J. 
:\l;1'\1mum dail) mo\cntcnh a\eragetl l.IJ l..111 ( +0.79 '>ll) 111 1998 .mJ 1.4 l..m ( * OSl '>Ill in 1999 
Se.honal ma•.111111111 moH·mcm' a\er.iged 5 3 1..m l ~J.43 'I>) 111 l'JlJS and 2 7 km (""0 in 'll) 111 1999 
D.ul) and ,e.1"111.il 1110\emenb d1J not d1ller hcl\\Cen 'He,, I lorne r:111gc' "ere ,1ho t•.1kul.ucd u'ing 
.1 hxed l..erncl home 1.mge e'timator .111d the nunimum .:onH''I. pol) gon e'>timator llome r:lll)!C '"c' 
did nm <lifter lx'l\\et·n '1te,, Fcmah: Bnmn ht•atled C1l\\h1rth al our 'tte' along the Rm (ir;mde have 
'mailer tlail) cnmm11t111g Ji,tance' .111d hrnllt' range, than other 'tlld1e' ha'c pre' mu'I) 'ho\\ n S111cc 
dai ly and -,e,1,nnal llHl\ClllCnh thd not d11fe1 hct\\CCll 'lit''· tht• e'\clu,ion ol li \e,tocl.. lrom South 
\\e,1cm 'v\11lo\\ l•l)t'.lh:her <L11111u/011111 11c1illti c11i111t1\) h.1h1ta1 Illa) ha\c hmttetl b,·m:hcial effect' 
\\ llhin thi' ')'le Ill 

At•\ nord> Bro\\11 h<'a<leJ Cm\hml I mp11fmw1 1n11//11 r\/111111\, home ranl!e, 11,~,tock. \folo1ltn" 
,,,, r. 1110\Clllelll'i, sl'\\ \k"eo. rad1otclc111ctr). Snuth\\t''tcrn \\ 11lm\ r l),ah .. ht•r 

fht• hreedmg ecolog) 111 Bnl\\n-he~1dcc.I C'1m
b11c.l' (.Wolurhru.\ a1e1) in 1cla1ion to hm.t 'PL't'ie,, 
c'pc.:1.illy State and h·dcral thrcatenc<l .md/rn 
enc.langcrc<l 'PCL'ie' 'ueh ;1' the South\\ c'tcr n 
\\ llm\ Fl)calc.;hcr (/·m11ii/111un rrm/111 1•\f11111/\), 

l' ol ll'I\ ol 'p<!ci.11 1.: onccrn h> rc,carchcr,, l.md 
m.1n.1gcr,.,, .mu rl'"'llrc.;C .1gcnl'ie' in thl' 'outh· 
"e'tcrn Un11c<l St.lit'' CR111li...tc1n ct al. 1984, 
hrcdm.111 .111<l Kif! l<JX"i 11.tm' 1991. Soggt' l'l 
.11. I 9lJ7.1: Ahler-.. and V. httc 1998. 2000, Ahler' 
anll I i ... c.lalc-llein 2000. Ahk1' cl al. 200 I . Roth 
'lC111 Cl .ii. t/ri1 t o/1111wl. rhc l·owhird'' ll'>t' Ill 
'(Klllilll) <lit fcrcnllatcc.I hrt'Clling and lccd111g .11 

ca' '' \\ell c.locumcnlL'd, hut n11nmut111g c.l1st,111t·
c' .1rc \ .11i.1bk .and .1ppc.lr 10 h.: 'Ile 'JX'Cllh.; 
( Rurm 1978, Rothst<.'in ct nl 1984. :-=kl.:cl 11192, 
Th11111p-.on 1994. Ci.11c' nd I \an-. lll91-1. Cu1"tll 
L'l .11. .:?OoO. Goguen .md \l.11he\\' '.!00 I 1 1 he 
pn:,cnt-c• ol hvc,!od: in 11parian 'Y'lem' nim
pltcat1'' the unc.lcr-.1and111g ol .,patial rL'lation' hL·
cau'c the ahundam:c .me.I d1,tnhu1ion 1lf Hro\\ 11-
hc.:ac.lcd C\I\\ hirJ, (S Ill !ell 1111\UCtlCl!d h) the (lft''• 
encc and di..,trit>uuun 111 lt\ic~tuc.:k l Gu!!ut'n nnd 
\1.athc \\' I 999. 2001 ). 

It " hclic.:ved that It\ t''lllt'k grJ1ing in .md 
awund riparian hahll.lt may providc Bill\\ 11 
heac.lcc.J Cowbirds Wllh g1..:atc1 opportun1tit'' 111 
para,1t11c cn<langcrcd 'Pt't'ic-. ... uch a., the South 
wc,lcrn Willm\ £0 l)1.·.11d1cr h) (I l prm 1c.h11g 
greater aL·t:t'" 10 nc'"· (21 1mpro\ rng toragmg 
opponunitie'. and <J) C!.t.1hli-.hin!! lorJp ~" .1re.1-. 
dosa to ll)catcht:r 111.•,ting ,1re.1-. ( C 'i I 1,h .1ttd 
Wildlife St•n 1cc :wo I. Rtllh,tcm et al tl1i' rnl-
111111) Bnm n-hcadcc.I ('m\h11d., are highly 1110-

hilc and can impact llyc<lld1c.:r neqrng ... uct'c" 

e\en ti ll\c.,lod; grating ., remote lrom tl) 
catchcr nc-.11ng h.1hi1:11 < Rnth-.1c111 cl al 1984, 
U S. h-.h and Wildlife Sen icc 200 I) Sne-\pc
eific 1110\cmcnr .in<l home rang1.· t',lllll.llcs for 
CO\\ h1r<l' an.: 111 \,tlue to rc.,ouru: managers he-
1.: au'c the) p111\ 1c.lc 1110,rght 1ntt• h.1h11u1 u1tlt1auon 
.anc.J li\e,tod; ,10,sociattom. \\llhin the ')'lem 
rhc.: ... c c.1.11.1 .tl ... o pr<l\ i<le thc oppor1un1l) to aid 
in the reem c.:1) 111 c.:ndangerc.:c.l ... pcdc-.. '>UC.:h a-. 
the '111uth\\ c .. 1c1 n Willm' l'I\ t·a1d1cr. "ithout 
caw .. 111g unnt'l.'C"<.tr) t:ultural .111c.I t'l'Onomic im
paci... (LIS. l •i,h .ind Wildlife "ier \ILL' 2001 I The 
purpt•'e' ol th1' paper arc 11 (I) quantil) 
Bnl\\ n-hc.ided C1l\\ h1rd mo\.;>mcnl 111 nparian 
.1rea ... \\uh t'\tcnst\ c anthmpogcnit· .1cll\ II) and 
)Car-round gr.111ng. and m npa1 i.m .1rc.h that ar.;> 
c.:omparatl\el) ht't' Ill anthropogcn1c mllucncc 
.md gr atl'd ..,ca-.on.111): ant.I ( ~l p111\ 1dc prcltrm
nary home range e-.1im.1<c.., 1111 t•ov.bin.J-. using 
hnth ol tht•..,c habitat,. We <lc,cr 1hl' d.iily and 
'e;l',onal 1110\ cmem paucrn,, ,,, \\ell a' home 
rall!;C: c't1111.11c~. ul lemak Bnm 11-hc.1c.lcd C'c.m
h1rd' along the Rao Gr.mdc. nc.ir Socorio, ~e\\ 
~kxi.:o. 

\ti nmns 
S11 rn S111' 

The 'l\ld) ,11 t'a 111l'lude' npa11;111 lorc't (llll1munitics 
and ad1acen1 llood pl.11n along 100 km Ill the Rm 
Grande lr1•111 S.in \c.1c1a Ot\ er,1011 D.1111 It> the delta 
''' Elephant Butte Rc,en 11ir 111 ~c" \lc\KO (hg. I) 
fhe 'tud) .tn•a \\,rs Jn1ded 111111 l\\c> u1111s tia,ed on 
J.111d ll'C 

The S;tn ,\c.te1 t lln11 <SAL l e\lcnd' !1<1111 San AL.t
eia 01\ cr,mn Dam to the northern houndarv ol the 
Ro,que dcl i\p;teht• Natmnal Wiltllilc Rcluge. ·Riparian 
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HGtJRI I 

Flcphant Butte 

Publ~~l~tands? 

llnbnJRNd 

I kph;in1 lluuc 
Kt""''\" 

<"<•mmun1lt.:' u1n1a111 p.11d1c' ol Colloll\\IKll.I ( Popultl\ 
'Pfl.l. < 1<>11<.ld1nr' \\dim\ (.\11/n i:ooddi11gil). and n')-
01e \\lll<m ( \11/11 , 11.i:1111l. h111 .tr<' dornuiatc:d b) non 
nal1H' 'alln•d.u (I"'""" 11.. 'P l l 'plaml ;1re;1' cast ol 
lhe ri\er '"Jlf'Oll a <'l<'<"<lll'lll1'h· U.<1n1·t1 rndt'llflllll) 

111c,ql11le C l'mw1n1 'I'· l nirnpic'> I he llood plam lo 
lhc ''e'l " pi.•d111mnantl) 1111ga1ed 'mall gra111 agri 
cullural lan<h ;111d 1111ga1ed 11,e,lnd; pa,lUre grated 
yc;11-round Stod.111g r.11<''- 1111 li\e,tod; ,ire greater 
than 'u11tllllld111g upland arc." due t11 the (l\ ailahilil) 
of \1 ater tor imJ:!.1luH1 B1 m\ n-heauc:d \1>\\ h1rd lccd1ng 
area' \H're "<'II dehn,·d \\ ulun till' irncated pa,lUre,. 
Iii e,wcl .. Iced loh •• 111d other open area' 

The l-l••phant Buttl' l'uhli,· I .1mh l'mt ll·BPl.Ul C'\· 

tend' tr.1111 the nunhc:rn l>oundar) ol Hephant Butte 
Puhh•· t~m•h h> th.: dcha of I lcphant Butte Re,cnoir 
South\\e,1ern \\ 11l1m I I\ <«11< her' hr.:ed \l llhin th" 
are.1 and lh" un11 'uppt•n·, 'orne ol the large't pa1che' 
ol n.1t1H' rtpan.111 hahllat .1long the Rm Grandc; hm,. 
C\ er. the maJllrtl) ol lhc lu,to11c lhK>J pl.1111 "dc:c:adcnt 
'altccdar. llpl;ind' on enher ,1.Je ol lh•· riparian corri
dor 'uppon a neo,olehu'h lllC'<.JU1le comple'\. fh" 
unit contain' pon1tm' ol thr•·•· gr.u1ng .1ll1>tmenh. al
though gr-.11ing \l." nt>t pc rm med from IS \pnl tn I 

San Acacia 
unll 

+ 

,\ugu't. I lab11a1 k.1ltlr<"' .1tt1 ,1Ul\l' to ll'<'<hng Bm\\ n 
headed Ccm h1rd' \\ crc• lllll \\di dcl111l'd 111 n1 .1d1ao.:ent 
to thi' 'Ile: ll<l\\e\ c•r. non 111,11 um.·ntnl Bro\\ n lw.1d.:d 
Co\\ bird'> \\ere ol 1c11 oh-.·1 H'd kl'lhng along ;i.:n.:" 
and ma111tcna111:l' 111.1d 11gh1 ol \\ilY'· hmmw 'Ill''· and 
other open ;11c;" 'l'all<'rc•d llll 011~·ho111 th.: ,j1e. 

TUI \11 lK) 

We cap1ured .111d oulhll<'d 27 and 21 (Ill 1998 and 
1999. re,pcctt\l'I)) km ale Brei\\ n he.lU<'d C 1m hird' 
\\1th I .6·g had.pad .. 'l) k r;1dm 1r,111,111111cr' (Ad 
\anced Tclcmctr) S)'ll'n1' l \IS[, hanll , M:"<l ·"de
".:ribcd b) ThomJ"<lll 1994 ). I ••m.1le' titted \l llh the 
tran,mmcr' \<ere e.1p111rcd \lllhlll lh•• ll''pcd1\e 'tud) 
unit' l>ct\,ecn 28 \1,1) .md 18 June 111 1998, und 28 
:\1a) and I Jul) 111 I<)<)<), .md all \•ere ·'"umcd lo be 
brccd111g. Tran"111tter' had .1 range ol 0 S l..m .md .1 
hanery hie tit .11 le.1'1 60 d. 1\111orn.111c '"aiming rl'· 
cei\ er- \llth nm1puter 1111,•rla<e' <,\IS nH>dcl R2 )()()) 
\\ere coupled \\Ith ·' le.id .1111enn.1' w rec·e1H' "J:!nah 
from radm·t.1ggcd I 111'm11nl'nled) h1rd' lcc.:h111«1an' 
condu«tcd 'c;irche' lor 11i-uumcnt<'d t;:111.1lc' Imm .1 
lc1cc running parallel 1<1 the ll\l"l .111d throul!hout the 



CO\\ BIRD \ 10v I \11 '\JTS-5echn1t t111t! 1\hlt n 

'111t.I) .1n-.1. 110111 11 .\IJ) 10 10 ,\ug1i-t 111 1 •><JX, ant.I 
29 \1,1) lo 2 \ugthl in 1999 

km1)or,1ll) '<'p.mllct.I loca1111n, \\Crc 111111.111) <<>I 
lc·,·11.:d fr11111 l.1ll' \I.I) lll <"arl) -JUI} 111 I •J<JX, \\tu k lall'r 

1n 1lw "'""'"· 111d111t.lua1, "cro.: 1r.11.:kl'd n>n11m11•11'I) 
1hrougho111 1hc d;11 In 1999. 110.: l<>«uwd on 1r.1<kll1\! 
1ndi11d11al ll'1n.1k: <.:<lll hirJ, ...:0111rnmn1,I\ 1hwugh11u1 
1h1• d.1) ligtll hour' anti llr1•,•tli11g 'Cil,on I kl<'t'l1•d '1g 
n,JI, \\<'IC hr<! J,1l-.11t:d 1i,1 «ompa" tw.mng and l ru 
10.:r,.il l111n,1cr'c \.krc.1lor CUT\1) <'t1<Hd111.111• IC<"<>nl 
1•d fJon1 .1 Ci.ir1111n 12 i;lohal Jl<"lllon111g ') '>IClll UJHI .ii 
the ll'ch111.:1.m·, loc.111on Amuhcr l T \1 C<KHd111.11c and 
l>e.mng \\.ls tal.l'n 100 XIKI m Imm 1hc l1r~t f.x.nmn 
In 199X, 1he,,· d.11a "ere uploaded m111 a < 1cogr.1pl11c 
lntmma11on S1,1e111 (Ci IS) ,.\re\ ie11 LliSp.111.11 \11.1-
I) '' d.11.1ha'c and 111ter,c.:11011 p<11nh ph111cd In 19'!'1, 
1cdrn1c1,111s 1r1pu1 ooth !>caring' ;111d l I \I <'t>oulinatc' 
1n10 a 'l''•',1d,hc1·1 1m•dcl 011-,i11• upon sign.II t11:qu1,1-
1111n. I hl' 111111kl determined 11 :1 "gnal lo.:.1111111 cnulJ 
he i.:a l...:ul.ll<'d ha,cd on the compu1cd 1111c1,c1tmn of 
hearing,, II .1 h11d'' ln«allnn could 111>1 he ,·11111p11tcd. 
a11,1th1•r p1"111011 JI\ "·" <1t.:4u1rl'J C"'" d111a1<• d.11.1 
\\l'rc Ju\\ nl1>,1detl periodic.ill) 1111<1 1n1r C1IS d.nohase 
I ••r l'.1eh '1gn.il locallon, the lime 1111cn1tl he·t\\Cl'll 10: 

'll<:l'IJ\<' hcar111g' .mJ l I \t nK11J111.11o:s did 1hll <"\<l'ed 
I~ m111 , .ind ""' 0:111111110111} )c,, 1han ~ mm lcdm1 
'1an• .111c111p1cd lo •"<IUlfe al Jca,l h•ur \ .1llJ pos111on 
l1>1:.111011s/hr lor c.1ch hml 1hwughou1 the I h hr d.111) 
tr:11:l.111g Jl'!ll•l<I n1cse IOCilllOn' \\Cre fhll ~ons1Jcro:J 
111J,•1icndcn1 of one .mother. 

lhl/\ \''"''' 

lelc•1111•11) d.11.i \H'rl' :111al) 1l'd 10 1k1crm111,· dad) 
.111.1 'e';1'1111.1I 1h-tanu• 1ra1 clcJ, .u1d hulll<' 1.111gc di.tr 
,\\'ll'I l'lJlS f h<'SC Jlllll l'JllCJlls \\l•re l'<\lllp11cd OJI hPlh 
.111 111d111d11,1I .ind ,,1111plc p<•r11la11011 ha'" h•1 l'.1d1 
\e• 11 lnd111du,1I ni.·.111 maximum d.111) dl'lJll.:<•' 11l'1e 
,-.1 ,11lalt"'1 from the nla\111111111 ,t1,11ght line• distance' 

rcconlcd for c.1 .. h d.11 of trad:111g ,\ da) ''"''"''" nt 
at IC'.1\t ten ,o.,rd111a1c hic.1111>0' "1th .il lc.1~1 one i.~ 
caluin per hr for more 1h.111 '"~ hour" he •111mng 111 tho: 
cail) n1on1111g I he ' mpk populJ1tun mc.m maximum 

da I) d"1,111.:c '' ·" clc1crmml'd u'mg 11Hh\ ulu.11 mc.111 
m ~•mum d.1lly 111111<1111·ni-. 

I Ill' 1nd111d11al 111,1,im11111 sc.1"111.11 dl'U111 .. 11,11,•kd 
11.' e,1k11l.11ed '" lhl' gr.'.Jl<''t '1ra1gh1 line· d1,1ann• hl'· 
l\\C<'ll ltw two 111n1d1nak lrn;a111m' larthe't ·'"I} 110111 
one .m111li1•1 o\l'r 1hc: c·1n1r'c 111 1he hre·,·1h11g '"'""" 
I 21 d.1\ '' I lw llll'.111 maximum ''""1111,11 d"llJll(l' ,,r 
lh< s,1111pll' populJtu•n "'" •alu1l,11o:d h11m 111d111du.1I 
111 x111111111 ''"'~on.ii m111 cmcn1' \1,1:1.111111111 sc • .-unal 
d1 .111...:e \\ii cal..11!.11ld for 111d1v1d11al' tr.idu.J 1,11 1 
nll1Jllllllll or t\\O Ja)' produl'mg ll'fl or more l r \1 
ul()11hn.11c lc><:Jllons 'panmng tho: brecd1ni; >;C,.-011 In 
d1\11luah pnll 1ded rt.Ila fur 11ne or hoth m<>vC'rnent 
I) JCS h.1scd 1111 our ,111al)''' Lri1cri.1 . 

llonw r.111i;c> \\··re C'lllll.ltCd U'lllg .1 Ci IS 1\1( \IC\\/ 

Sp 11.il \11.11) '' program c'\lcn""" lr•>m llll' l S < '"''" 
lnpeal Sui\\'\ B1nlogical Re,our,·c, 1>11 ' '11111. 1\la,l.a 
B11 log11·;il Snl'lll'l' Center t Hnogl' and I 1d1c:nl.1uh 
I lJ••7 l. llw 1111111111u111 coll\ C'\ pol) gun ( i\1('1' l\1ohr 
19.7, Slll'l.cl 11))-l .. knnnch and Turnn l'Jil!J) .111d till' 
111.cd i.,•rnel hnm,· r.mgc 1KllR: Wor1or1 111x•11 csti 
m.1<•r' \\l'fl' ll'<'d .111d nnnparcd Tiw Kll R 011tpu1 for 
.:.1cti 111d111J11.1I pw11dc<l hum<!' r.111go: .1r,·.1l.1I,1111111111' 

tor .1 l)"i.[l<.•r.:cnl 'hapchk proh.1hilll) . \\ 11h '111001l11ng 
de1em1in.:d h) .1d h11<; lc.1'1 'lfUMC' en"'"' alida1111n 
(S1hcr111.111 l1JSll). I he i\ICI' homl' rang<.: arl'.1 c'lllll,Jl<' 
tor each 1mh11Ju 11 " h.l'>cd un .1 '111glc 'ha(l<!flk• thcmc 
'clccll'd lor the· l'llllr<' d.11.1 'ct \\',• chn'c to ,·ouple• llll• 
IOO·pcr,·cnt i\lCI' 111 the 1l:'i pe1.:,·nt KHR 10 1ll1l'tr.lll' 
th<.: ccnh!r' nl .1Llll II} \\ 1th111 c•Kh l:tlllhird', hom<' 
range and 10 I""' '"'' .1 •·0111par.111H' pcr,pc.:11H' 11hc11 
.111,1l)'1tng lhl' u11l11.a111111 di,tnhu1mn 111.m '' c1 ,11 
1990. Sar111l'I and h1lkr 199-l. Sc.1111an and 1'011cll 
1990. llan,1ecn cl .11 I 9'!71. 

Pu1e1111al cnn,-crns as,L1Cl.1ll'd 11 ith au1ocorrcla1cd 
mo\ e111c111 .ind hnrnc range dala 11 ere <1dJre"cJ m thc 
'llld) dc,1g11. Sampling mcthntfolog) 'ought e11lkct111n 
ol l<x.11i11n d.11.1 O\ er ,1 111111111111111 nl a o·hr pcrio<l on 
.1 Jail) h,"1' .• ind <''\le•mlcd 11H·r ,1 r11111imum ul 21 d.1)' 
1hroughnu1 the hr,•c1hng ,c,"1111 Data collc<.:tcd 01cr .1 
'ulliuclll 11111c lr.11nl'. 1111h ~ultie·1c111 rdo.:auon alll' 
nalc cn111:crn' '"'''l'i;all'd \\Ith aulol'orrl'la1ion (I lt1' 
and \\'h11c 1999. Se·.1111an cl al. l9l)9). 

RESLLJS 
T1, r \11 11n 

:\II "27 1t1'll 11m<.:1Hl'<l lemal..: Br<m n hl·.1tJ,•d 

C1mhir<l-. \\l'tl' ddl'C:l<.:<l tn 1998; hll\\l'\L'I. 'L'\i.'11 

J1<l not prm 1dc u,.1hk dma. 1·i,..: indl\ 1dual,; 

pr,111J..:J onl) .. c • .-.011,11 mo\ Cllll'lll data •• md lhl' 
remam111g 15 \\c:re ._.,,if11,11e<l for hmh J;11f) .ind 

,._.a,onal 1111•H.'llll'l1t. ,\II 21 in-.1rum..:n1«d k 
male.., \\i.'rl' tkl.:1·1.:d in 1 'J99, hut four did 11111 

prm idc m.ahlc d;1ta. S1'\ mdividual' p 1m idcd 
onl) daily mov..:11w111 da1,1. and one pnl\ idL•d 

onl) \l'a..,nn.1 1 11111\l'lltl'llt data. The n:main1ng 

tell inJi\ 1dual-. p1II\11!.•d h1>th uail) anu ... C.htlflal 
<lata. 

In J9lJ~. 111elt11d11.ils we1l' 1r.1d.:cu 1lll a\l'1.1ge 

7 6 da)' ( .. 2 9 s1>. 11lll!Je 1 U 1 111 oh1.iin 2h 
l11<:a1ion ... 1 +I' s11, wngc 11 57 I: in f lJ<l9, 111 

dl\iduals \\l'f<' tracked t•ll :11erage '\.2 J.1)S 

( .... 2. ~ \ll, range I '' 1 10 oh1i1in a llll'.111 uf I 06 
( ~ nO •m. 11111g<' 2x 221) lo~atton ... 

\\'c ..:ondtll'll'd ltdd 11 i.1ls 10 Jctl'rmi1w the 

.1hilil} of hL'IJ lel'lrni..:1an' tn lo.:atl' 111'.trlllllL'nlcd 
h i rd .... rt.:fd lCl'hllll'l,lllS II Jallgulaled thl' pm.ii ion 

ol a known tr;1n,111111..:r. um.I \\<.: rt• 1.lctl'rmin.:d to 

h..: ahlc to ron-.i-.1e·nll) l'qimale actual tran-.11111-
tcr 101.:.111011.., \\ t1h111 ~IJO 111. All m.:.1 .. ure111.:11h 

Lalculat.:J \\ t1h111 11111 da1.1h.1,l' \\er.: r.iundt•d 111 
the n..:arc,1 100 m 

[)\JL) \r.I> St.J\St•NAI \ 10\I \111\:IS 

r..:male Brt1\\ll-lw.1Jcd Cowh1ru.., mnh'd .1 

mean 111a\i11111111 d.111) d1,ta1tl'l' of 1.9 km I -o.x 
'ii>. rang.: I 0 -t.2, N IS I 111 l 99X. ant.I 1r.11 -

.:let.I a llll'an nl.l\llllllfll '"""m<il t.1 ... 1ancc of S.3 
I.. m < :!:: 3 .4 sn. rangl' 2 I I J 0. 20: l .1hk 
I). The mean llt:1\i111um dail) dis1anrc ttaH•ll'd 

on the SAL ""' 1.0 km l .... 1. 1 -;n. N 7) and 

1.8 km I 0.5 Sil. " l{) on 1he EBPI l . \ca 
'onall). c1gh1 111dl\1du.i1, tra1clcd a me.in ma' 

1mum tJi,t<llKL' ol 4 .7 k111 ( ~ 2.9 Sil) on th.: \ \l '. 
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L\BI I· '\h '" \11\Xl'tt\t 1),11, \'-I> '\11 \'- '\l\Xl\tl\t S1 \SO'>\I Mo\1\11'-" rn hslRl\1~'-111> l·l\t·\11 
Co\\lllRI>\ o-.. l'\IO Sn1n AIU" ,\10'-1. 1111 Rio GR\'-Oio. M."' 1998 

B1hl Stud' ll.1)~ 
1'u111hl:r ,,, rr.11.lctl 

2 EBPI ll 6 
~ r..BPI U I 0 
'i FBPI l 6 
6 FBPI l 8 
7 EBPI l 4 
9 EBPI U II 

JO EBPl U II 
12 fBPI l I.' 
1-1 EBPl.l II 
17 FRPl.l' I 0 
.\I l-BPI l' ' u EBPI l' J 
21 SAL, 5 
22 SAL 10 
2~ SAU 5 
24 SAl 4 
2'i SAl 8 
26 S\L 9 
27 S \L 8 
2S S\l x 
'\k.m .. 'ii> 

• l llPI l IJcphanl llulle Pubh, Unill l not SAi San l\Qeaa l rut 
'Sec \tl:;)ltOJl' for C\planat!on of mo\t'ntent l)'piei 

\\.hilc 12 indi,iduah. on the I HPIU exh1bttcd a 
mean maximum sca ... onal d1s1ancc ot 5 6 km 
(' 19 Sl>) in 1998. 

Cowbird., in 1999 had a mean maximum daily 
J1-.tancc of 1.4 l..m ( 0.5 SI>, 1;1ngc 0.5-2.5, 
'l 16), and a mean maximum -.easonal di-.-

"'umhcr ol Mean M."ln1Ull1 \Ja,1rnum scu,u1t.1I 
l.txa1u)n' 1>.111) ()1,l.lllt..t' 0 .. 111)'• D1,t.uk~ cLmt 

19 tu 
26 1.5 4.2 
24 2.2 12.9 
12 2.2 
9 5.0 

28 2 () 38 
26 I 6 2.1 
36 I I 13.0 
29 6.1 
25 1.6 3.1 
II l.X 3.4 
19 2.6 3.5 
18 1.8 31 
30 -1.2 8.1 

9 6.3 
14 1.3 2.8 
44 I 0 2.1 
46 2.6 9.7 
35 1.7 2.7 
57 I 5 28 

1.9 - 7.9 5.3 :t 3.4 

lance of 2.7 l..m ( 0 8 SD, range = I 6 1 7 l..m, 
N I I: Tahlc '.?). M ean maximum daily dis 
lance traveled on the SAU wa~ 1.2 km (-+ 0. 5 SD, 

N 10). and 1.6 1-..m ( 0.6 so. N 6) on the 
EBPLl 51.'vcn indi' 1tluah. traveled a mean 
maxunum ... ca ... onal d1Stance of 2.5 km ( ::!:0.8 SI>) 

l ,\HI I l. '\I ,, \1 \Xl\IL \1 D \IL' A'I> \11 \!\ '\1 \Xl'l.IL\t S \SO'\!.. \10\1 \II' rs 01 1's TRL Ml·,'fEJ> l:'f\1-\Ul 
Co\\ lllRDS o.., T -'<> S1L n ,\Rt \S ,\10-.c. 1111 R10 GR "DL. °'IM "' llJ99 

llard f>.t)5 'umber ot M .. .:m M.l\unu1n \1 .. ,unum S~OHOrutl 
~ur11ticr S1uJy \re,, lr1'l .. -..I L,-.:.-1100' 1)411ly l>1W1ttCC' tlm)" D1,,:LJ1 .. c 1~m)ti. 

:? F.BPI l' 4 10-' () 9 

·' cBPI.U 6 111 1.2 2.1 
4 FBPI l 2 67 2 1 
(> l BPI .l 7 125 25 3.7 
7 !:'BPI lJ 7 164 1.5 3.7 

Io EBPl.U 6 8.1 1.3 3.1 
I SAl 5 161 I 6 1.9 

12 SAL 2 .18 o.s 
11 SAL x 223 I.I 2.0 
14 SAL 9 195 I 0 2.0 
15 SAL 4 41 1.6 
16 S.\L I 28 15 
17 SAL 8 79 () 5 3.7 
18 SAl 6 192 1.5 3.4 
19 SAL 4 33 0.6 
20 SAU ' 58 1.8 
21 SAL 6 106 1.8 2.7 

Mean + SI> 1.-1 .!. 0.5 2.7 .!: 0.8 

•I Ul"I l I lcph.an1 Buth'.' Puhl11..: I .nnch. l nit '\l San \Ol:.UI l nn 
ti !'M..'C' \U 1 ltO[)S ror t\pl.10.auon of mo'tcnrnl l)pe:o. 
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on the \ \l. \\hilc four indi\1du.11, 011 1he Hi 
P l l e'l.h1hlll'd .1 mean ma'l.1mum ,e,1,1111.11 d1'-
1.ince ot '·I 1..m ( .. 0.8 SD) 111 1999. 

We t"ed a 1wo-tactor ANOV \ I 1 }Ill' Ill -.um 
1>1 -.quare ... '\t.llt.;rarhic' Plu-. ver 'i.0) lo dell'l'l 
lhe influence ot ..,llH.ly arl.'a C'> \l and l•BPI l J 
and yl.'.11 ( 11;1)8 and 1999) on the tkpl·ndenl '.ir 
iahlc' llll':lll dad) maximum di,t,1111:c .111d 'l'a
-.onal 111'1'1.imurn di ... 1ancc tr:l\ekd. n.1il) .111d 
-.ca-.011.11 di,tanu:' tra\clcd did not dillc1 '1gnit 
icantl) hcl\\ccn 1hc l\\O ... tud) ,uc,1' (f> 0.76. 
F 0.09, di I 28 tor mean d.111) 111.1x111111m 
dht,111cc t1.l\\.'lcd, P 0.43. r O.M. di I. 
28 tor i;ca,onal m,1\imum di,1,111n· 11.1\l•lcd). 
Oi,tance.., ll.l\l'lcd 111 1998 \\.CIC -.1gn1ftca11tl) 
greater th.m di-.1.1111,;i;:.., tra,ekd 111 I 1JIJlJ (I' 
0 04, I· 4.56. df I. 28 tor 1111.:an m.1x1mum 
Jaily. P 0.()4, P 4.61. di I. 28 tor max 
imum ... c.1 ... 011al di..,tancc tn1\cled). I Ill' 111te1al·
lmn ot ~llld) ar.:,1 <111d )Car did not ha\c .1 -.ig 
niltc,1111 l'lfi.·1:1 on 1110\emcnt l) pc,, 

lkc.1u'e 1hc 1998 Jata \\CH.' '"l'\\l'd 111 lOlll 

r•11 i"lll to 1999, \\ c compared mcdi.111 ... ot both 
Olo\ClllClll l) lk'' 111 diflercnl )C.1rs m.mg ,1 1.ink 
'1gn tci;l (\\1koxon \\'). \tcJ1.111 d1-.tantcs trm
elcd 111 1998 \\ere al'o gre.iter 1ha11 d1,l,llltl'' 
tra\cled in 1991> cP 0 02. \\ 64 tor d.111) 
1110\elllelll,, P <I.Ill, \\ 4X lllr ,e,1,on.tl 
movemenh l I he di,1rihu1ion' ol lhe 'ample' 
( Kolmogllro\ -Smi rnm. tc ... t) did 11111 d1I kr -.1,111-.
ti1..ally hel\\een )Cal ... IP 0.12. KS I 17. 
D'O 0. t::! I fol dailj mm·e111e1H: I' 0 06, K-
s I.'\\, 1)-.: 0 5 Im 'ea,cmal 11111\l.'1111:111). 

11 0~11 Rl\Nr.E 

I-IC\ell 111J1\ 1du.1I' rnn 1dcd J,1t,1 lh,tl ~p.11111cd 
the l'llllll' I t)•J9 hrel·drng ,.·a~on .md I"''' 1dlll 
,ufhucnt loc.111011' hl pcrmll home rongC' ,111,11 
)Sl.., (nw.m h>l,1ln•1h f'er t.:-111.ilc 115 '.'\4 ... u. 

range 41 22\; l,1hle 1). There "a' no -.1.1ti'>· 
ucal dilkrence 111 home 1ange ..,l/e bct\\Cl.'n unit... 
for eithe1 ....... 1ima1111 (l\\o 'amrlt! compari"lll of 
mcan-.. Kl IR. t 1.02. di J. 6. P 0 'D. 
MCI~ t I 66, di \ 6, P O. IJ). hiur 111 

di,idual-. 111 1he hBl'l U nh1b1tc<l mean KllR 
an.:a' of 14' h,1 ( +6(1 s ri, r.mge 77 237> Sc\ 
cn inJi,idu,1t... 1n lh•• S,\l C'l.h1b1ted mean KllR 
area ... ot 92 ha ( + 76 '>I>, r.111µc 19 2291 In 
di' idu.11, on thl· I Bl'I l e'l.hihited a mean MCP 
1 249 h.1 ( 40 s1>, 1.mgc 186-286 ). "hi le 
S \L mdl\ 1du,1ls c:-.l11h11ed a 11ean \1CP ot 187 
ha l 60 ... u. r.111gc 11 7 299 Schoener·-. 1at111 
Slhoener 11>8 I) \\ ,1s .1pplied to 1he fixed kernel 

e-.umator to ljll.1nlll) lhe degree ot autocoirclu 
tion \\ithin l',1d1 lemalc', home range: all 11 
home range •''>lim.ue-. \\ere po,ili,cly auwcoi
rclated. 

DISCLSSION 

l.c ><. \l '.\ 1n\ 1 \II '" "· 11 0~11 R \-.:c.1 • \..,ll 

LI\ f "10(1-; ,\S'>!K I \[ICHIOS 

h:m,llc co\\ hint...· tl'.l' ol "p.1cc rclkl·t, 1hci1 
para,1t1c hrl·cdmg 't1.11eg) .111d preference or re 
quircment tor spccil11.: for.1g111g habitah (Rolh 
><lern ct .11. I lJS4 ) • .ind 1h1' u'e 'arie ... \\uh h.1h1tat 
O\.TUrieJ 111d ll'"lllll'e ,l\,11l.1hil1l) (110 ... i... ked-
1ng an:.1,. ek'.) lhioughoul 1he l nitcd State..,< 1:1 
hie 4) lndh 1du:il" u'ing rip<trian area.., ol the 
Rw Grande find ho-.1 11•''" and meet thl'ir daily 
rc ... ourcc l'l'lfllllenwnt.., 111 the ... amc locali/eu .u
ea.., \\ llhm a 111c.111 111a\1111um darh d1..,ta1K'l' ol 
1.4 lo l.lJ lrn1 Ol"e1 \,ll1011' ol mo\l'lllent' 111 
lh..., ') 'tl'lll 111d1l·.11c -.111.1lkr hx:.il tra\cl pa1te1 n ... 
th.m tho'c rcpor tcd I 111111 other url.md ... 1ud1c' Ill 
lhl' \\t:,lcrn l 11111..-d Si.ate' ( ROlh,tcin l'l ,11. I IJS4. 
CuN>n ct .it 2<MJO. ( io£uCn and :\lathe\\' 200 I >. 
\ eornp.11 thlc tut!) ol 'paung paucrns ol 
Bro\\ n-lw.11k·d l ll\\ h11ds 111 rip.inan .ire.ts on 1he 

l',\fl( I· \ K11<,11 (Kiii{) '"" '.\l1Nl\ll M ( o"\I \ 1'111 H.CJ'- (:\I( l'I tlo~H R\N<ol l·..,11\.1\lllRS (IS 11\) IOH 11 
l"ISllH'li "l lllll'l\11 Co\\IJIRl>'>CI.., l\\11Slll>\ SITl'>Alll'-Cr lllf: 1{10(11<\M>I, ~r'-1,1-.; (l)l)t) 

II nl S11 I• 1-;llR 100 

~ EBPI t: 111 173 IR6 0 172 
(1 I BPI.Li 125 237 2XO 0.121 
7 HWI l IM 77 28h 0 73<i 

JO l ·BPI l 83 S'\ 244 I.()'\ I 
I s \l lhl 26 lh(> I 15'i 

l ' S.\l 22' llJ 14h I I I 0 
1-l s \l 1115 14 HS 1.546 
I'\ s \l II 47 I 17 1 IOI 
17 SAL 71) 163 2 16 0.1 I ' 
IX 'iAll 1112 125 21111 0. 14 ... 
21 S1\lJ I Oh 229 ll/7 0.4-l I 
:l.k.111 I IO - XO 2 I(} ~ (..1 

IJll'I 1 lcph;i I Hulk l'uhh I nds l n 1 '\l s 
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Source~ 

CurM>n l't :11. 2000 

l>ufty 19S2 

Gat.:' :111d l:\an~ 19<>1\ 

Goi;t1l'll and \lathe"' 
2001 

:-Oid..l'I 11)')2 

Ra1111 l'J7X 

l{otl1'tl•in l'I al I IJX4 

'wd11i,1 uml Ahkr' (lh1' 
'wdy1 

l"homp,on 1994, 'lhomp· 
"'II and 1>1j:il. 21KJO 

f:C-nu.lc Bro\\n· ~adcd CO\\ bird,. 
\talc Brown-hc..&d rowl>1rd-. 

{~ int ll. ·\n: LlHabltJ.l rypc 

Colfa, Count\. '\\I 
Shnn-gr.1" p;airictconifermh fon:st 

Broome County. :-:'I 
Dccu.Juou' forc,t/agricultural area' 
\llegany County, \ID Anthropogenic. 

fore't land,cape 

( 1•ll..1\ Count) "\\I 
"hort-gr:"' prairiclconifcr.-111' tiirc't 

San Dicg11 County. CA 
Riparian. natl\c/cxolll" 'egctation 

NIA 

J\10110 Count). CA 
l '.a,tcrn Sierra '-'e,ad. 
Socorro Count). "\ \1 
Riparian. nati' e/exollL ve!!clallon 

Union County. IL: Shannon, Reynold,. 
B<><>nc :md Caner Countic,, MO lkcid
unu' forc't and cool ,cason pa,turl'/ 
cropland 

\l>lc and fcm;alc On"' n ·hc:odc:d co,.b1rd· 
,\ "'~ of non·fecding home r.in:c 
f:.ttotl hof1\C' r.an1o.""C att'3. 

Mean d1\IArlll..~s from hrccding to feeding ran~. 

1 \ tean dn.1:u...:c' from fttdms range~ 10 roost. 

,\t:l.'\imum und,'or ,\1C3n 
C'ommuling lli\tan'°c fl.ml 

l\1:1,imum• 20.c, 
\'II.I · 11.S: "- · • <J 

\°'.h .. 19; ;:-..· ' 

~/,\ 

35 

:--: c 25 
l\fa,1111um•.h 4.IJ I 
\' • I 35 .. 0.32 '' '\ 20 
\ t:ix11m11n• ' X.4< 
, ... l - I 1)4 .. Cl 22 \I, ;:-..• ~ 9; 

3 14 .,. (} 14 SI ~ '- J 
\'II.I, 1.47+0,16'>1 "\ 15; 

2.51 • 0. I Cl \I I\ 9 

\la\lllllllll" - J.5, :.\ 2 2 ' IJ 

\« · I 5, N •• 60 
.\1a,inn1111• •· 4.J, X - '5. I\ 5 
\la\illHlll\~ ~ 6,7, X •· J 9 '\ 7 

l'NX ;\la' 1m11111Lm 4, ,,. 
1.'l .. o 7<J "'· N ~ 15 

ll)9<) .\1 :1'illllllllLm ' 2.5 
\ii ~· 1.4 .. 0.54. N ~ · 16 

.\1:1:1.imum• -' :>IO 
\..r c I 2 ... O.OX ~le. :-0: - X6 
\"ll.I ~ 2.6 .:: 0.2S '' , :-0: ~· 70 
~'ll.h 1.<i ... o .. W 'l, :-0: 56 

C\IA 

I Ionic Ka11~C' 
l\l't"a Cha> 

.\ " d = 20.4, C\ I"' 

,\'3.C 

.\ -a.I 
l:'\92 • 287 sr. N 
JL6 + 2.2 SE. ~ 

27 
27 

\1CP :\,..c.l 
KHR xa.e.l 
\lCP :\,.er 
KHR°\,,,.c,I 

1154.9 - 276.J "'. N 4 
1184.8 ... 2.7JIJ ''· N . 4 

586.4 • 10., 8 ~H. N - l h 
6.14.0 .... <J 1.5 '>l, N 16 

x• 47.5.,. 6.7 \I, N ··· 10 
xu ' 137.J .= 19.2 "· N ' 10 
N/.\ 

~-.d 68. I\ I J 
)(C.!" 44:!, N 13 

\1CP l"· 
KHR x•.o 

"I I() ... 64 SI>, N 
I I 0 • XO SI>, ;-,; 

II 
II 

;\le<lian•·<·• 261 s.i5. :---. S4 

\lc~n di'-la~c;. from roo,1 to bttcdms: rJ.nl!~ 
'\on·rnomul Jt\tribulJon~ (J\·orin~ median n1imoi1n. 
L .. um.;UC'('\) of Cott Kani:c 

•Commuting di,t:an...~Vhome r.1nic of co~·~1rJ:\ •o ungr-.i1cd harden. < 2 lm from 'luJ) area Mc.;J.n Cl_•mmutini d1'\Unec.., ,l\·cn a.re btforc 1Utd af1a lin:· ... 1ocl ttmo\-aJ 
( ·ommuun~ 1.h,tancclhomc range of co"'hirJ-o on gr.11\!'d ,1ud) ar(.l. ,\,kan commuting Jl~t:1T1C'c~ ri\·cn arc hcfon:- tttd al1cr l1~C:~hl(''- tt'lm.J\'al 

... Samrlc J'llf1l411!111on mc:m for 1114.1"mum ~"on;.tl d1,tance tr.ncled 
<irJn..1 mc::m of '1.11Upk: population for rna\1mum sc:LU>na) d1 .. 1mi;.-c trav~kd 

J
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11i1·d Ill f'~lemelr) 
I oc1111on\ 

l•l(1lJRI· .:! Onc·hund1,•d p,·1n·111 111in111111111 ,·1111\l'\ pol)gun and<)'\ f"'<."l•"l'lll h·rncl 1111111<." r.111g,· c,11111,llor' for 
h11 d Ix. 1flu,tra1i11g n~n1cr' Ill ILll\ 11) \'tlh1n lhl" s.111 \-.1..:i.1 I 'nil 

S.111 I u1' Re) RI\ er 111 Cahtorma (:-\id.cl 1992) 
rcportL·J th,1t km.lie l't1111111uting Ji~t.rnn·s he 
l\H'Cll lm.:c<ling and IL·c1li11g .m.:,1' .1H·r:igl·d 2.2 
k.111. \\llh a maxi11111111 di,l.111L'C traH:kd of J.S 
k.111 <N 10). 

0111 .rnalysc' ot hoth d.1il) .m<l ''""onal 
lllll\Cllll'llt pattern' rc\c,tlcd 'tatisticall) '1gn11l
"·,1nt d1fh:1encc' Ol't\\l.'Cn H.'a1,, hut not hct\\c1•11 
sites. \\'e .tttnhute the , .. ;1.1hilll) hct\\ccn )C.irs 
w thc rncrca-.cJ ellon dcH1tcd to tr.1d.:111g .111 
111,11 umcntcd hirtl' a' tong ,111d ,1, often .1s p<i... 
sible 111 1999. Our s,1111pl111g mcthndolog) 'ought 
to illl'OJ poralc rapid colk·l'lion of lm:al1rn1 data 
on each individual ll\"l'J th~· course of an cnt11e 
breeding -.ea ... on. and thu' adequa1el) di.:,..:1 ih<.' 
Jail) and seasonal 11\o\ i.:mi.:nt. as ''ell ,is hom.: 
1ange,. \\'c found tha1 attcmph to gatlwr 111dc 
pendent location d.1ta 111 I 1JlJ8 often n:,ulti.:d 111 
a lo" ot 'ignal from iti...trumi.:ntcd bird' (p11· 

111.1ril) dui.: to '1g11al atti.:nuation in di.:n'c 'c1•i.: 
1at1onl. and thus a lo'" of information \\ hih: 

humc r.mgc c't1m,11c ... h.1 ... cd on .1utol'll1rclJtcJ 
d.11.1 h.l\C ICCCl\L'd CflliCl,111 (I l.111sll'l'll Cl al 
1997. 011, ,111d \\hitc 1999) hl•c,111"' the) tend 
Ill undi.:rc,ti111,1ll· home range ~ih·~. othi.:1 '1udics 
of highly mohlli.: 'l>l'Cics ( Andcl'L'll and Rongo, 
tad I lJ!N. Rl') nollh and Laund1 l' 1990. o,tro Cl 
nl. I l)<>lJ) haH' shim 11 th.II .n1111.:011d.1te<l dat.1 
produu: 1\'11,1hlc home range c,11111att·s rn com
pari,on tu ,1,1t1,lli.;.1ll) 1n<lcpcndcnt l'sllm.ito. 

I he S1\l ... upp<Hh c:1.1i.:n'i'c h\cst1>.:f... gra/lnp 
on in1g,11i.:<l p.1,llll'l' .1djaccnl to 11pari.111 h.1h1tat' 
w.i.:d h) pot .. ·1111al ho't o.,pi.:cii.:, . Cog111•11 and Ma 
thi.:w' (llJ!JlJ. ""!()()))and other' <cg .. l .S. rish 
,md Wildlilc ...,,.1, K'I.' 2001) h.:lic\l' lhe pre ... encc 
of li\l.!,tocf... j, ,1 prnnar) fa..:101 1111lul.'11Cing C.:0\\ · 
h1r<l di,tnh1111011 ,md ahun<la111:c 111 the \\ e ... tern 
l nncd St.tics: 11<1\\ C\ i.:r. ou1 mm c111c11t data do 
1101 ... ug!!'-''t II' i.:'t1x:f.... amhropogi.:111t• toot.I 'ourc· 
c .... and poti.:1111al ho'ts in .1uxtapo,11io11 i.:quate to 
... 11011i.:nl·d nu11mu1ing di,1a11cc' 111 comparl'on to 
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t.:cmal llome Range 
I q;cnd 

Pro 1 I .,.,. n ha 

I Kil RI 1 One hundrl·.I pCHCnl 1111nunurn ~on\C' pol)gon :inJ •15 1x-rccn1 h·rncl home r.mgc c,11111.11or' lor 
hm.I 7. 1llus1r.11111g 1 smgk nn1cr of uCll\ll) "11h1111hl' E1..-rh:in1 Buu..- 1'11hl11 .. l ~1mh l 1111 

area.., ... uch ·" thl' I BPI l th.11 arc rclatiH~I) tree 
nl .mthrnpngl'lll~ 111lh11: 111.;e. 

lhere \\a' no ... 1a11,l1l.'.d ditkrcrKl' hct\\Ccn 
unit.., 1n hrnlll' 1.ingl' '"c' \\ rth crthcr e..,t11nator 
Preltmrnar > .111.dy'i' ol home 1angl" data rntli 
cat es '0111c fc111alc' ol thl' SA ll \ud1 (such a.., 
bird 18, I 111 "> l'sh1h1t 111ul11plc ccmcr' of actt\ 
1ty and cOH' 1.1ngc.., O\er the h1cc<.l111g 'ca,on. 
''hi le H3 Pl l I cmalc.., .. ud1 a' lmd 7 I Fig . .'\ l 
appear tn cxhih11 ,1 dl'lt11l'J ,·cntc1 of ,1ctl\ 1ty. 
f·urthcr an.ti)'" nt h.1h11a1 utilin1tion and con: 
range.., ol the"' h11tf, '' dcarl) \\arranted be· 
cau ... ..- (I J the rdallon,hip Ol'l\\CCll li\e,tock am.I 
Bro'' n-headed Co\\ oml' 1cm.11n.., unclear in thi.., 
')'tem, and <2> h.1011a1 lc.lturc' .1tlra.:t1'e to 

Bn)\\ n-he;1ded C1m hirJ, 111 till' II\ e .. tod.-frce 
EBP! l h,1\e )Cl to he iJcn1111,·tl. Callie ''ere 
not permiucJ on the l ·BPl. l du1 mg the oreetling 
... ea..,on Ill either )Car. hut 1:0\\ h1rd capture' re
mamcJ ,·on,i ... tent O\l'r .1 4 -\e.tr period <I!. Bc .. 1. 

unpuhl . d;llaJ. C1m h1rd' \\Crl' al'o abundant on 
the Bo,4uc def Apad1c l\a11011al \\ ildhtc Refuge 

\\here no g1.1/111g lll'l'llr' I I i..dalc.: -llcin am.I 
Kmght 1/m 10/111111•). ( 11\\ bm\.., .Ul' 11pp111tu111 ... lK', 
and ti lood rc ... our,.,., all' <l\atlahlc. 1eadtl)' ,1dapt 
to li \ C\lod. t fl'C en" i ronnwnh I Ro1h .. 1c111 ct al. 
rhi.1 1'0/1111w). ·11,dak-I kin and K1u~1 ht (1'111 l'<lf 

11111c) 'pcn1latc that rt food tl'"m11 1.·e, are ade
quate \\ ithin thc commut111!' di..tan1.·c of cow 
bird .... then 1he dcn-..11c' of potcntwl hn'>I' likely 
<letcnmne l'1l\\hird dcn,i11''' dunng morning 
hour" rcgardlcs" ot \\lll'tlw1 'itc' .tre <H:tivel) 
gnvcJ .ir ung1.1/cd . I holllfNlll l'I .11. <2000) re
ported a ... 1mila1 '"''11a1 io in the mid\\e,tcrn 
United <;1,11c': at loi:.11 111 habitat lc\CI 'calt:,, 
l'<mh1rd number' \\Crc po ... itl\ely c.:mrclatcd \1ith 
e'tcnl of edge and ho't dcn,it) . I he linear na
ture tif riparian ') 'tcm ... e .. pe,·1.111) 111 the xenc 
.. outh\\ c'lern l nitcd St tll''· 'uggc'" home rang
e' of co11 h1rJ, '" 1ltl h,· geog1 .1phic.:all:,. c.:on
-..1ra111ctl. A\ ,1ilahlc d.11a I 1:1hlc.: 4) imlicate that 
female Bnmn-hcadcd C1m hml' 111 riparian <tr· 
ea' of the \\ c'tcrn l n11cd <.,talc' h<I\ e ... mailer 
O\er;1ll home rang''' than then upland counter-
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part-.. I or example, home ranges in the ea,tcrn 
S ierra Nevada (mean 442 ha: Roth\tein et al 
1984) and travel di\tam:e' in the upland front 
range of Ne\\ Mexico (mean - 19 km. N ."l: 
Cur-.on et al. 2000) -.ugge-.t ... ome of the lan•e-.t 
home range-. reported for hreeding female u>\\ -

btrd-.. compared to -.n1.11ler 'alue-. for CO'-" h1nh 
in npanan area' of Southern California (111ean 
= 1.17 ha. N = 10: Nu .. l..cl 1992) and e"' Mex 
1co (range of means 187 249 ha via MCP 
estimate: this study). 

LIVl--STOCK MANAGl l\1LNT AND 
r'IDAJ\iGERED SPH'll S 

l"hl.: L S. Fi'.'>h and \\. ildlifc Sen. ice ( 200 I: 
Append r.._ p. 15) 1mplre.., that anthropogenic op· 
portun1tie.., for cowbird feeding 'hould he at 
lea\t 7 1..m from the hahllat of endangered spe· 
c1es, (e.g .. the Southwe-.tern Willow Fl)catcher) 
to cftcc...11vely reduce hmml para..,lli!>m. Live,toel.. 
remo\ al buffer' in certuin areas of Ari1ona ;1l 
rc.1d> incorporate thi-. dist.mce (Goguen and Ma 
the''' 1999). It i' further 'ugge,tcd that 1h1' Ji,. 
Lance may need to be inen.:.1-;ed in some in-.L.llll'
e-. to up\\.ards of 14 1-;m (e.g .. Cur,on t'I al . 
2000) 

Our findings that cowbird ... can occup) and 
apparent!} meet their ecoloprcal requiremenh 111 
area' de\lud of li,c-.tod.:, -.uch as the l:BPLt • 

indicate that ltve ... wct,. removal hulfer' may not 
achieve de\irt•d management grn11.., in !hi' 'YS· 
tern. Thu ....... omc ltve ... toc!,. exclu,ion area\ cstab
lrshed to reduce local cowbird popul.itron level-. 
and. b) e"-ten-.ron. reduce para-.11i ... m of South
"'estem \\.illo\\ I l)catcher .... ma) I.iii to <1ccom
pli-.h either. I ht• U.S . hsh and \\rldlrlc Sen.ice 
(2001: Appendix G. p. 23) '>t<tte' that live ... tock 
should be excluded from Soutlrne-..tcrn Willo'-" 
Hycatcher 'Ill'' "where the cxclu-...on would rc
-.ult in the greatc ... t ecological improvement and 
lca<,t economic lo" .. We concur with Roth..,te1n 
et al. (l/m 1·0/1111w) that 111 order to a1..h1C\C these 
goals. the rc:latwn ... hip bet\\C:Cn cm,h1rd ... and 
ne-.ting '>outh\\c:,tcm Willo'-" i ·l}Catcher' and/or 
ft)-catcher hahitat -..hould be C\aluated on ,1 "ite
'pecifk ha"' 
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D ENS lTIES OF BROWN-I m ADED COWB IRDS TN RI PA RJ J\N AND 
RANGELAND AREAS. W ITH A~D W ITIIOUT CATTU· PRESENT. 
ALONG T HF MIDDLE RIO GRANDE. NI--~W MEXICO 

Rl'\I> \ E. TISI> \I I -1111-.; ,\~[) RK II \Rf) I K'IGHT 

1\/1'Jrt1<1. \\,· c:ornparc<l thL dt•n,1110:' of lllt.11 Bnm n·ht';llkd C"1m hm.b < \fo/1111111" 11/t n. female co\\ 
hirJ,. and pn1e1111al ho'c' during tht• rnor111ng hour' on gt.I/Cd and ungaa/L'd 11pana11 'II.:' along the 
Rau Clrando:, ~c" Mexico. 111 an auempl to C\'alualL' thl' 1nllue11L'e of the phy,IL·al ptt'\L'nee of c<tttk 
on the'l' \,traJhk' In add111011, Ill' <'CHllparcd thl' dt'11'1t1e' of all l'O\\h11d,, le111ale co\\hard,, and 
poten11al lll"h ht'l\\een morn111g .md afternoon hour' 111 npaa 1.111 .111d r.111gcl.1nd ''ll''· h<>th "ich and 
\\ith•mt LUttlc prc,Lnl \\'c lound no ''!l'llhLant dallcrcntcs 111 1111,11 e•>\\hanl. fc111.1k t'tmbarJ. or po-
1cn11.1I 110,1 dcn,111c' during mnrmng hour' net" ccn np.ua.111 ,lie' "uh aml "11hou1 e.attk. 1m.hea11ng 
chat the ph) Sll'.ll prc,en.:c of c:i11k .1h1nc dad not anllucncc ('ll\\ turd abund.111<.:c or potcnual l11i-1 ahun 
d.111tc .11 our '111J) '"c'. C1n,fl1rd' \\l'rc .ah,cnt frolll .all of 111ar riparian "le durang the .11lcrn11on 
hour,, ind1c".111ng that hahi1a1 I) pc• .and/or ahcrnall\L lel'd1111!/u1ng1cgation oppor1un111c' atM) ha' c t>c.:n 
more 1111por1an1 111 111tlucm:111g c1mh11d de1i-111c' Junng allcrnoon feeding pt•raud' th.an "a' the nwro: 
rm:,crn.:c ol callle. C'O\\bard numhc1' in rangeland 'Ill'''"'''' 1<11' during both moaning and afternoon 
pcrioc.h, 1dk..:1ing th.: lc.m 'u11ah1l11~ ul rangeland"' l.'<mhnd hrt'L'dang. <llld po"ihl) 1eeJang. hahital 
rcganllc'' o1 ihc pr.:,.:rH.:e lll c.111lc. I he lad.: of ult.:rnuon umhm.l dctcdll>JI<; 111 h<>lh npanan .111J 
rangl'l.1nd 'llC' sugi;"'''' 1h:11 altt·rn.111\c !ceding re"•ur,.·, 011,Vor congrci;a11011 ,1re:i' c'"''"'d \\1th1111hl' 
.:tmtnrJ', C•11n111111111g ran~c I ht''C lamlang' h.l\e 1111plac·a11011' for u1rrc111 la'c'11XI. m:inagemcnt clh1n~ 
lo reJu,c l·•m hard parJ,lll"n ••I 1111pcralnl '"nghard 'flC~ ae' 

1\11 \1111c/1 .ahundan..:e, Bro\\11 ht'.adec.I Cn\\bird, t\tlllc gr.I/Ill!_!. d"1rihu11011, \111/01/11111 all'I: ~,.,, 

\.1c\ j,·n: 1.111g.:lamh: riparian. 

Biil\\ n-heaJed (\m h11J., (Moloth1111 1111·n e1'
h1hit .1 Jail) hell<!\ ioral pallcrn that l·an 1nlluenc.:c 
1h1:11 luc.11 Jer1'ilil'' du1 mg d1fter1:n1 diurnal pc
no1h (Roth,telll t'I al 198.:l. Th11mp .. on 1994, 
Goguen and ~fat he'" :woo). C1m h11d' u1m-
111unl)' 'p1:ntl 111orn1ng' cng~ageJ in h1ccc.l1ng .u:
li\ iue., "ithin npa11.1n or \\ooJlanc.I area,, .tnd 
kcd dunng altl'tnoon hour., in pa.,tu1e' 111 1angc
l.111d 1\.1,1:1.imum dl\lillll'C' rcpo11ed trn i:o111111u1 
in!' hetwccn hrc.·cd1ng .md feeding .irea-. .ire 12 
1\111 1Ro1h-,1ein et .11. l9X-ll to 15 1\111 1C111"111 ct 
:.ii. ~()(!()). llm\C\Ct , in -,nmc -,11u,\l1on.,, \\here 
loud '' ahunc.lant \\ 11h111 np;man arc•a,, l·11111111u1 
ing tl"tance:-. ma~ hl' muc.:h -,hortc1 Anenl111al 
l' 1dcncc -,uggl''t' th<ll lll\\hanh arc c11111111onh 
found lccd111g in lhl' immediate vic.:111i1y of c.11111: 
dunng afternoon hou" (I riedm.rnn 1929 l\1a} 
lldd 1965. \lcrncr .111tl R111cr 198~. R11th,tc.:1n ct 
.11. Jll84: Ro1h-,1c1n 1987, 199-H. 1 lt,·,e other 
'.Ilion., ha\ e to-,1c1cd .111 a ... ,ump1111n that the 
pre-,i:ncc (anti therefore .1hundancc) ol Ctl\\ h1rd-. 
i' c.kpcntlent on the .1ctu.il pre-.ence ol c.ittlc 
Thi-, a .... umption ha' onl) recently hec'n n111c.:.1ll} 
c\ aluall:d, v .. 11 h re,111!-, \aryang from no appurcnt 
c111 relation C Goguen and Mathe\\.' 1998) 111 a 
-,cemingly dirc.:t a"ociaunn (Pured) .111d Verner 
1999, Goguen and ;\lathl'\\' 2000. Cur,1111 ct al • 
. WIK)). 

l'he 111tcrpn:11111on of relation,h1p' het\\een 
l'tmh1rd' anJ c.111lc.:. and the effect ol h1ooc.I par
;1.,1110,m on some ...i1ngh1rd populauon ... arc inllu
c1K·111g lam.I managl•mcnl c.lec.:i.,ion., ( Roth.,1c111 cl 

al. thi \ ni/11111<•) and ign i1i11g l'llnlm\ cr ... ie' 1c
gardi ng tht• mm cment and 'l'.1..i111~tl location., of 
c.tt1lc on puhhc land-, m the \\'c-,1. :\lanagcment 
agenl'IC\ h:t\C l>cgun remm rng l'alllc lrom puh
he I.ind-, '' hcrl.' endangered "111gh1rd-, .ire !\no\\ n 
10 hrcc.:d, h;i..,c.:d on the pc1l't:ption that the) arl' 
remm ing lccd111g 'itc' that a11rac1 l'11\\ btrd., C Bu 
rcau ol I and Management I 997. 1998). Recent 
ly, c.:onn:111 1n er the dccl111t' of the lctlerally en 
dan).!cr ed Soutll\\ e'.'.tcrn \\ii lei\\ H) l'iltchcr I l.111· 
pit/11110 I fl't11/{11 I \ti111111 l "i )•1-,h ,111d \\ ilc.Jhk 
<.\cnit:l' 111c.1<;1 111 '-l'\' \k'l1c11 h.1, rc-,ulted in 
thL n1r1.11lrm.•n1 ot Ii\ e'toc·I\ gr.11111g over c\k n 
,.,c .uca' ol public: lanJ ( Bt11l·au nl Land t\lan 
agemcnt J<)c.J7. 1998). 

The primaiy oh1cc.:fi\C ol 1hi.. ... 1ud_> \\a ... 111 
c.:ompa1 c the morn mg tll•n-,111c' of Bro\\ n-headcc.I 
C 1m hllll, .It npaiian o,lle' \\ hc1 c cattll.' were pre
'ent and -,1111il.ir ,j1e-, "he1e the} \\en: ab ... cnl. 11 
the ph) s1l·al pre,encc ol c.:.aulc '' the 1110,,1 influ
ential lacto1 d1:tcrmi111ng e1m btrd di ... tnhuuon 
and .1h1111dant·c. then co\\ hirJ-, ,Jmultl be mnrl' 
abundant at 'Ltc' "ith c.:attlc prc ... cnt. \Ve ar...11 
comparcc.1 kmalc c.:owbtrtl dcn-,111c .... hcc.:ause fe-
male-, att' often the frn.:u' o( C.:O\\hird manage 
mcnl cl11111-, 1Bec1lc) and Ricccr 1987. Whu
fleld anti Pi.tca 199_.. F.cl.rid1 ct al 1999) h
nall). potl'nltal cO\\ b1rc.I 111"1 <len ... u1c.., ''ere 
compared 111 heuer under-,t.1nc.I their role in nm 
htrd abundance. 

A \e<.:ondan· ob.1ec.:1in~ ol thi-, o,tud) wa' tn 

further Lll\e\t1galc C.:tl\\ ht rd d1111nal lllO\emt•nl 
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pattc.:rn,, .inti the dk1..•t ol the p1c,enc:c ol 1..at1le 
on thmc: pattern'>. We did thi-, by 1..·ompa1 ing lkn 
'1111..·, ol ,tll 1:m\b1rtl' and ll:111ak c:owh11d., d111 
111g 11111111111g and altc.:rnoon perimh Ill ripan.111 
.m:as 11...1t1le pre ... ent .rnJ .1h-,e111). and in 1.111£t'
l.111d ... 111.:, 11..-.11tle P"~'ent and ah ... ent). llw; v.a, 
done to determine ( 11 11 the prc ... encc of \.',1t1lc 111 
rip;111.1n .uca' inlluen1..cd tlw al tcmoon lc1.·d111g 
tli,tr1hut1on of c.:1mhinlo.. and <2> if thc.: pn:,erK'e 
of 1..·at1k \\ ithin the rangeland., aflcctctl the 1111111-
hc.:1 111 1..·o\\ hirtl' feeding llK•rc. 

\II· 11101 >'> 

I he ,1ud) area ..:011'1'1cd of four np.ira.m 'lie' (1\Hl 
\\llh c.inll'. l\\11 \\llhout) .md lour r:rngd.1ml 'Ill"' (l\\o 
\\llh c.utll'. l\\O \\llhoul) loca11.·d • 1 publiL and p11\,llC 
J,1mh .1long the Rw Ci1.111<k 111 ~lKt•rro Coull!) 
< '-t I:>':-<. 106 10'\\ J '1t''' Me'\1L·o. "'an ek,.111<111111 
I ')0 to I h50 111 ( hg. I l. \\t• dw'e ealtll' alN:nt '111.·, 
"1111111 t1mh1rd ..:11mnn11111g d"t.1111:e nl 1..111k-pre,c111 
"'c' 111 .1lhm t1' 111 i'ol.11e till' clll'd ''' the prt·~e111.c 
of c.111le from 01h.;r foe 1or' 1h.11 ma) rnllucri.c co\\ hird 
nbund.1111.e, 'u1.h a' dl\l,mH' 10 loragmi: area' Siles 
"tthout 1.attle (both np.tnan .111d ran~eland I \I ere lo 
l.lto:d on the Se\llleta N.1111111.d \\il<llifc Relugo: 
1:-.;\\l{J ,111d Hm4uc <kl \p.1d1L' ~\\R. anJ h.1d 1101 
'"l'l~11111:d hH•,tti..:" 'lllt'L' l'J\'I .111d 1973. re'Pl't'tl\d) 
I hl' d"t.111u: IO ncarL''l .1Llt\l' liH''IO(" gr.1nng 1111111 
lhL' t.1111L' .1h,cn1 ... itL'' r.111g1•d horn 0 "Ill (.11 1C'l11gl' 
lmu1i.ln111·,1 lo lJ :0 km ( 11 (l'lllt'I of p•>llll e<•unt 11•lllL' I 
lnr the Bo"1uc Jd \palhc ~\\ R. ,111J lrom 3 l;m (.it 
nnrth 1cfuge t>ound.ir)) tn I S 1.:m 1111 i.oulh 1dug1• 
ll•mnd,11) I for the S111lk1;i :--;\\ R Stud1 ,JtL', ''uh lal 

lk l'll"Sl"lll 111duJ~d s.m \i;.1c1 I Nnnh .1ml S.111 \l ll'l.I 

S1•11th 1h111h np.m.1111 111.111.1g1·d h1 tho: :\11.tdk R111 
C.r mdc Co1i...cn 1llK) ))1,lnll \\ 11h .1 ''"' k de11"l) of 
0 10 0 IS l'alllc ha 1 d111111g !Ill' ... 111d) pcnoJ, .1ml t\\11 
1.111g1 l;ind 'ILL'' ( \.lullrg.111 ( iuk h .111d S.:1111 R.111' h I 
n1.111.1gcd '" 1hc l S Burc.111 ''' I .111J !\1.1111g11111.•n1 
\\ llh II •IOCI.: ilcn'll) 111 () 0~ li!lllO: h.1 1 Junng the •lllO 

llkl nl 19•)1) 
\\, Mrrie)e<l the 'ongbml c1•111muni1) al cad1 •lit' 

"11h c1thC'r '\ nun unl111111cd rmh1" prnm counts (rip.tr 
1.111 'lie,) "' 11110: tr.uhCds 11,111gl'l.111<l ... 11es1 d111111g 
rn11rn111g .111d ..ihcrnnun pt'fll•ds "'er) IV. 11 '"·el;, 11111 
1ng M,1) iul) J 9lJ9 IT 1,dak I 1L"111 200 I). I Ill' 'l'<'l.·re' 
.111d d1~1.111.:< 111 l'.1d1 h11d •ktl'dt'll, '" ".:II ,,, 1lw ~,·;., 
111 tn\\h1r1h, \\i.:rl' rcn•11lcd 1Bulkla11c.J l'l 11. l11•1l) 
C • unts 111c luJ,J '"u.11 .111d 11ural J,·1c1.11on' 1'111111 
c11unt 1<m1c len!!th and d1,1ancc bct\\ccn ,tat11ms on 
lhc np.in.111 site~ inned f111111 :'IJ 'tallor" .;!'i() 111 .ip;i11 
<Sntlleta ~\\ R) 111 2.'\ 1.111om enhcr 760 (H !\00 111 
.tp r1 I Bt1squc Jel Ap.tl he :-1\\ R .111J ooth s.111 1\l,ICl.l 

"le', rc•,peL'II\CI) J l lllL' 11,111,el.'h nn lhe 1,111gL'l.111d 
'''" lwgan .11 randornh 'l'lntL·d points .md ex11. ndL"d 
2 '<Kl 111 al 189 dcgrct'' l1t1111 1ru1.• rwnh. 

P111111 nHmt and hne 1ra11M'.l.'t data \\Cro: 1111.tl) /ed us 
mg p,,,~ram DIS I \'(.I t Bud.land 0:1 al l'N3. 
I ho111a' ct al I lJlJl\ 1 1. cs11111all' 1hc Jcn'll) nl .111 ..:O\\ 

l:>rrh tcm.1le nt\\htrels. and potl'nual h1"t 'iXCtC's on 
cad1 '"c l'otenual h•"I 'lll.'"C' \\Crl' Jo:t111l'd ..... P·'' 
'Cl Ill'\ th.II hall t-ccn thl\. lllllCllll'd Ill the '1. ICllllhl' ht 
0:1a11111.' .i... a Cll\\ 01rd IH"t J>,iint ..:11u111 uh,cr' .1111111' 
\\C" 11um.:all'U at 90 111. I he hall-n11r111al/hcrn111l' 1'tll)· 

1101111al and tho: u111turm/c-n"nL' p11l)I1111111al muJcl' 
\\ere u,cd 111 1lll' analy'i'. '"th 1he hall-11ur111al/hcrn111t' 
pul)nom1al 111t1dcl prm 1d1ng .i hc110:1 hi. \\c pcrl11rmcJ 
an unpaired t\10 t.ulcd Hc,1 on till' ,l\e1.1gc do:n\11) ol 
the t\\o rip.man 'lie• \\llh canlc .rml tht• .1,er.1gc den 
'II) of the ""' npanan '1tc' "Ilhllut L.111le, to deter 
mme 11 111om111g d1.'11'H) c'tim.11c' <hi lcrc<I lor all ~"" 
htr<J,, lcmak 1.0\\ hrrJ,. and potc111t.1I hnsi 'pcl.'1c,, 
Data \\c'rl' 111s11ll1ttl.'n1 1111 ,, .. 11,llt.rl .111al)''' of attcr-
1111011 np.111,111 po1111 L·nunh and r;mgel.tntl lrnc lr.111,ech 
l'hl· alph<t lnel 1111 all '1a11,1ical ll''" v.;" O.O'i 

Rl ()l Ip; 

The np.in.111 'lie' '' ith anti '' 111111111 1..lltl<: prc
"cnt did not d1llcr -.ignilkantl) 111 11111r111ng dcn
'itic-.. of CO\\ hml .... !.:male Col\ hint.... or potcmial 
ho't'. lhc ,l\l.'1.1gc morning t:O\\htrd dl.'1hity ,,,,, 

1.8 ha 1 1 ... 0.-1 s1 ) 111 the l\\ o npa11;111 'ill'''' ith
out cattle. and 1.2 ha 1 ( :!: O.J '>I) 111 the two 
riparian .,111..•' \\1th 1..·attlc Ct 1.1. di I. \f 
2. P 0.46). I hi.' a\crage tlcn-.11) ol kmalt 
t:O\\hirtl' tl11n11g morning hour' \\,1, 11.6 tcmak' 
h.1 ( .. 0:? SI ) on the I\\ o 1.'".lllle .1h,1.•111 riparian 
\llC ..... llltl 0 ~ km.tie' ha I c ~ () :? SI ) .11 the I\\ 0 

cattlc-prcsl.'11t 'tics It - 1.0. di I. :'\ :?. P 
o.:n ). Thi.' ,I\ l'I agt' densll) ol p11ll'nt1.1l ho't' \\a ... 
5.9 ha 1 ( • I J sl ) on thl' tl\O 1ipa1 ian 'ite., 
\\llhout ea11il'. anti J.7 ha ' ( • Cl 5 s1) on the 

'ite.., "ith 1..1t1ll.' II 1.6. di I. N 2. P 
O.:?LJ. 1ahk I I 

Too fc\1 <.·1m h1rd' \\ l.'rc detected 111 the rangc.: 

l.111J are.1' Im ta11 ... 11~.11 .inal)s''· In c11111ra,1 111 
the total nl 6011.'tl\\ bird detcd11111' ll.'1.·orJc.:d dur 
ing the 11lll1111ng hour-. at np.111.111 silt''· onl) .n 
co\,b1rd dl'l1.'llt1111' \\erl' n~n11<kd during mnrn-
111!! hour' .11 1angcl.111d 'itc' Tl11• a\l"r.1gc num
hl.'r of nrn h11 tJ, lktl't:tctl per 11111111111g ... un C) 

''a' tht• ,,tllll.' C I X l for rangl'l;111tl Silt'' \I 1th and 
'' nhout c.Htk p1es1.•111 No CO\\ htt<I., \ICrc tlt>
lCLl~d during ,1fte111n11n ... un '')., at 1.•11h<.'r thl.' n
p.irian 111 1.111gl'l.1nd ... itc,, 

l O\\ d..:thlllt'' of potcnt1.1I ho't '>PCUL"" \\l.'r1.• 
tlctectetl 1111 .ill 1a11~·el.mtl -.i1c'. ,\t the Se\ ilkla 
NWR and lhl' Bo,que <lei \padll' NWR. \\e de 

tc.:tcd .1 1111.11 111 lm11 and li1,c.: bud 'PCl.'ic'. rc
spc..:ttH'l) · of th1.•,c onl) !\1ourr11ng 1)11\C (Zen 
mda 111t11 roura) and Bl.id; th11>,1t<·d Sparro\\ 
( \111pltl\f1l"t1 /11/111t'ata) "crc pntcn11.1l l.'11\\ btrd 
hosi... S1.'\Cll l11t.1I a\ tan 'JlC<:IC' l\Crc <lctcdl.'u at 
both thl.' '.1rlhg.111 < 1ukh anti thl.' St.'ott R.111ch 
.illotmcnh: 111 thesc. 11n I) :i.111u1 nrn~ Dm L. Yd
llm -brca,tl.'d Chat ( lcteria l'ir1111) .ind Black 
thrnatctl Sparro\\ were potcnti.tl Ct!\\ hirtl hosh. 
All t.lctl.'Clltlll' ol potcnti.11 ho ... t 'Pl.'Ue' 111 the 
rangeland .11e.1» \\ere rnl1cq111.·nt. ,.,uggc ... 11ng 
'er) In\\ dcn,itic' 

DISCL SSIO'\' 

Di...ll"'tol1' of tlcd111ing 'ongh11d pop11lati0t1., 
in thl.' We,tt·1n United State~ oltl.'n 1ndude the 
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(cattle present) Elophant Butte 

Reservoir + I 
l·IGURh I. Brlmn-headed Cov.hml 'lUd) area' along 1he Rio Gmndc in :-.;c" Mex11:0. 

relat ionship between cov.bird parnsit1sm and the 
presence of caule. Interpretation of this relation
-.h1p varie .... but in its simplest form 1s defined 
as one 111 which the presence of callle " syn
onymou-. '"-llh the pre<.cncc of CO\\.hinh which 
is s}nOn)mous with ncgall\C impact-. lrom 

brood para'>1lt:-.m . The anecdotal a..,sociat1on be
tween Brown headed Cowbirds and livcstod, 
(Friedmann 1929. Mayfield 1965. Verner and 
Riller 1983. Rothstein cl al. 1984; Rothstein 
1987. 1994) i-. undoubtedly the origin of '>uch 
intcrprc1a11ons. Unfortunately. a management 
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IABI I. I ()[,,ITll' (:\l~llll K l'I K llA, ( Olfl lfll NI OF\ \Kl.\110' IN l'AKI '""'") OI Joni Cm\lllRD'>, 1·1 
'1\1.E CO\\llllU". \"iU l'olE'THl II >SIS .\I Rll'Al<IA1\0 S111' \\ rlfl "fl\\ ITIIOL 1 C\1111 l'l<l \I -.;1, l>LRl'l• \101<'1:-.1, 
Hou1<s 

\11 hr "n ltcatk1I 
l .111lc Po1!.:nt11I ho I 

Ahwnt Sc:vilk:ta 'IWR 7.2 <I I. I',> 
B<"qt11.: !'.\\ R 4 7 ( 13.0' ) 

P1c,c:n1 S.111 Ac:ac:1a N () l) <22. 'r;) 12 (14 v 
San \cac:1a S I 'i C'I ~· 

c:orollar) "d1.•\clop1ng: rcmo\,11111c.llllc1s s)ll 
on) mou' '' ith rcmo\ al of c.:m' bmJ, .111d tlll·rc
forc: a 11.•dti\'tH1n or dimination 111 htood p:11.1,it-
1sm. Thi' c.:orollar) is bc:c:oming 1nu11 por ,ttc.:d 
tlllo, or ... uggi:,tcd a .... managcn11:n1 polil') ( ri: 
mo val ot' l'all lc l for area~ ... uppor ll ng threatened 
-.onghird populari111i... <Bureau ol l .111d M:111agc 
ment 1997. 1998: Goguen and :\1a11hew' (IJl)l)). 

mc.:lud111g llK· Willm\ H)c:atc.:hc:r. \\1.· hc.:l1c\c al· 
thin' 'ud1 a' l'.tlllc n:mn,al dc,tgni:d 111 hcni:lit 
l.:O\\ hird host ~1X'cu.:' .ire ba ... 1.•<l nn .m 1n1. ompktc 
undi:1,1.111d1 ng ol um bird IX" ha\ tor .md cc.:olog\. 
,1 m1,con1.·cp1ton of the rel.u1011sh1p het\\1.en 
ltvc,tock und l'll\\ h1rd,, an<l lad: ol ltX'al d.11.1 
on la1:t<11~ .1tti:cttng Ctl\\bird J1,1nh11t1nn and rm 
p.KI.,, 

(h11 dat.1 illu,tralc the import,111n: of h"l "' ,11 
llJllllg hahllat .11 the lands1.·ape h:' c.:I \\ hl'lt 1.·on
ti:111pla1ing l'll\\ bird man.tgcmcnt .. 11.tll'gt1.'' tu 
.ud '1111gh1nl population ... F111 purp1i...1.•, 111 dt' 
l'U"lllll, \\ l' 11.1n11\\ I) c.:on,1dc1 1.'0\\ h11 d hahll.ll 
in terms 111 1hc prc,c11<0e 1>1 food and pote1111,1I 
ho'"· C'"' h1n1' p.1r.1 .. it11e ho't nc'l' 111 11pan.m 
arc.1' dunng mornrng hour,, and c"ng1cg.11c 111 
leed1ng nr1.·.1s during .1t1<:rnoon (Thompson 
19lJ~J \\l' lountl no e\id<.'nu.• th.n our 11p.m.111 
'itc~ "1th c.llllc '11pporkd t11ghc1 number.> ,,f 
Brim 11 lw,1dcd Ct l\\ bird' Jurin~ 11111111111g hou1 ~ 
th.111 our 'i mi l,11 npat 1an ar\.'as "ti h11ut l"a11 k. in
di, ,nrng that tlw pre,c:n1:c ol 1.·a1tk .1]11111.' \\a' 11111 
a good pr1.·dil·tor ol l:O\\ htrd .1hund.1111.·c We.: 
'J'C.:Clllat1.· that ii t'ood r1.·.,ou1.:c' .11c .11k·qu.11c 
"~ tlun 1:11fllmu11ng di,1anc1.· ol 1.'11\\ bud<,, 1hcn 1111: 
dcn,tt1e' ol potcnti.tl h"'" likcl) dc1c11ni111.· lo
c.1li1cd cowbird tkll'illtc' during mnrnrnu hour<. 
rcg.1rdlc!-.s ol '' hcthcr c.:attlc .tr(' pr1.•<;ent 111, or 
ab<..:nt ltom. the ur.:.1' in'' luch the"'"" h1rd-. .ir1.· 
par.1-.1111111g h11-.i.. nc'"· Thi' hypothc"'' 1s ~up 
rxned hy oh,cn.111011' nt D. Kmcpct (per,, 
c.:1111111.J, \\ho not.:d an XO'< ino:1c.1,e 111 1.11\\ hml 
numhcr' in rl•,p111i..e to e:xt('n'i' l' 1 ip.111.111 hahll.11 
re ·11..,er) and" 'ubscqucnt 2- Lo I() lold 1nu1.•.1w 
111 ..,oni•hll'd' lollowing remo,..tl ol 1.·artlc: from 
-.it:" on the San Pedro Rt\C:r 111 ,\1 i1cm.1 l'llll .... 
pn:scncc ol l.111lc 111.l) not he: <Ill ,1t11.1ct.1nt to 
l.'01.\ h1rd' that arc a.:tncl) engaged 111 par.1.,1t1'm 
hcha\101. 

) 4:? (12.4' 

fhe imp11rt.1111.:c ol h.1bitat to Cll\\ hi rd bcha' -
ior pallern' '" lurthc:r 11lu..,tra1e<l b) uur 'ul\e)' 
of rangel<m<l 'lies 1•1.'\\ Ctl\\ hinh "erc Jetccted 
on rangeland '"c' dunng morning 'un c:y ... rc
garJlt.:...., ol gr.111ng 'tatus, and none were 1c
c;,irded du11ng aftcrnm1n ...uneys. The'c: 'itc' 
.. upportcd limited vcgctat111n, Im\ l'attle de11'i-
1ics. an<l lt1\\ songbird dcn,itie-.. We belie\ e thi: 
data rc:tkc.:t that th<' 1,mgel.111ds had limiti:d hah 
ital .. u11.1hiht) 1111 l'O\\ hmh 111 term' of lood and 
ho ... t ahundanl·c •• 111d lurther illu .. tr<ll1.' th.It thl• 
prc-,cncc nf 1..11tlc .110111.· ma) ha\c l111le inlhrcnl"<! 
on the prc,encc or C1l\\ hmh. ikpenJing on othc.:1 
loc:al and l.1ndsl·.1pc I .tl'tor... h1r t::\amplc:. the 
t.1u 1hal \\1.' did 11111 dclcd 1.11\\ btr<l' durmg :tll) 
ot 11u1 alll.'rno11n sul\ 1.') '• in either riparian or 
r.mgelan<l s1lc,, 'uggi: ... 1s tha1 the) fed 1.'l<,e\\hcrc. 
Given that 1:m\hinl' h,1\1.' hcc:n documented h1r
:1g1ng and 1.·11ngri:ga1111g at bird reeder-.. c.:amp 
ground,, .1g111.·tlltur.il l1cld-. .• ind other non-li\c
'tock ;1re.1' ( R111h,ti:111 ct .11. 1/ii1 1·11'11111t•), the: re 
me ltl..cly .1ltcrn.1tl\c (1.1.· .. 1101 ,1,,oc1a11.·d "uh 
c.:attk) forng111g opportllnllies \\ 1thin the com
mute dl'a.mcc of loc.:tll) hrcc<l1n!! c1mbird' 1 ht' 
1<. 'upponcd b) 1c,c.1rd1 -.him rng th.11 co\\ h1rds 
111 the \liddle R1n Cr.uuk• rcg111n •• md otten ebc-
\\ hcrc, gc11c1,1lly hnd host ne''' an<l meet tlwtr 
daily rc,11u1t·1.• n1.·l•ds \\llhtn .i 1elatl\c:I) 'mall lo 
1.'.11 ure,1 I l'qu u 111g d;11 ly mm c.:mcnt-. of .1pp1 II\ i
matcl) 2 1'111 CSl·,·1111 ... t .ind Ahlers thi1 1·11/111111·). 

Our finding-. h,1\1.' i111plk.1tmn., lnr thl' t·ontrn 
\er'"'' 'u11ound111g 1.·1mh1nls. grn11ng. and rr 
parian binl 111a11agc1m•nt. hut ... 1mul<l he 'k"cd 
\\ ith c.:aution .111d 11111.:rprcll·d '' 11h .111 undc:r...tand 
mg of their li11111:tt1"11" R.1mlorn 'du.:thlll .1f 'llt
\C) 'Ile' \\.ts llllt pussrhle in thi' 'tU<l); the1e
fore. C'\tcrn.11 \altdll) ot the 'lu<l), an<l c:un,1.·
quentl) the .1h1hl) to g<.:ncr.1lt1e to llther .1r\:.1,, 
,, limited. Rcph1.·.11111n \\,1~ .11,0 hmitc<l, and ltl\\ 
r1.•plica11nn ha' bcc11 1: 11111111on in stu<lie' (1( the 
effcc.:t., of c.11tk· .111d/111 gr.11ing 1111 ripana11 hud 
co111111unil 1l'' ( Mowo111 .111d Hullo 1982. Sc.:hu 11 
and l.1.·inin!!i.:1 199 I Ammon and Stacc:y 1997 ). 
fhc 'mall nu111h1.·1 111 .... uuple -.11e' and ltmitc:d 
lime sc.:all' (I! g. a ... ingl\." year l increase the pos
'1bilit) 111 0:11mm1t1111g. .1 Ty pc II error (not dc:
tc.:tmg. .1n clle.:1 "hl·n then: i, one): the pre,enl·c 



156 ~ 1 LID ll ~ l'\J \VIA B IOLOG'l 'JO. 26 

of c.:attlc: ma) 1nlluenn: the .1hundam:e of co\\ 
hird-,. and ou1 -,;11nplc ,jA· ma) h.I\ c hccn too 
'mall IO delcll lh1..• 1dat11111'h1p. rhe hnllh:<l -.pa · 
ti.11 'c.:alc of 11u1 .111al) "' Illa) ha\ e intluenc.:e<l 
our re,ulh 1n .1 'urnl.11 \\a) . • 111<l II " po.,.,iblc: 
that ripanan 'i1e-. 111111e <l1-,1.1111 Imm 1.:attlc:-prc
'cnt -,ite' than "·" the c ,1,c 111 our ... 1uJ) ma) 
... upport .1 lll\\e1 ,1hund.111c1..· ol c.:tl\\ hi rd' than 
-.11c' \\ ith or near c.:.ittlc. Re1:ent 'ludie' ha\ c 
found po ... ili\e rcla1io11,h1p' hCl\\een .ICll\C ll\C
... toc.: I- grMing .md 1..·m\ bi 1 d .ihundancc..· (Goguen 
;111d \1athe\\'> 2000>. I lm\e\er, ha-.ed on appar
ent c.:ontrad1etrn) finding ... hel\\ecn thi-. 'tud) 
and othcr-.. 11 j, dca1 that re,ult' from c1mhirtl 
impac.:1 and hch;I\ 1111 ... iud1e' 'houltl not he gen
eralt1ed. and more re,earc.:h i ... needed to 1den1if) 
'pec.:ilil' fa1..·1or-. 1nlluenc.:i1n• di-.1rihu1io11 and 
ahuntlance ol Brown headcd C1rn hirth. 

! he 1c ... u l1-, from our ... i1c.., do not '>llpport the 

common hdu:f that rip;inan -,i1e' \\ nh 1..attlc 'up· 
port higher numhcr-. ol Bnl\\ n-he.1ded C 'il\\ hirtl' 
during morning hour ... th.111 '1111il.11 11pa11.111 .ue,1' 
'' ithout cattle. I h ... .., ... 1c,ulh 'hould gener.1te dj,. 
cu....,ion .111d 1dca' for e:1.p.111ded 1c,c;m:h to em
pim:all) dc1en111nc the thrc..,hold ol ,1.,.,1iciation 
het\\Cen 1..·o\\ hird' and e.llllc 111 d1llenng hahllat 
t)pc-.. . 
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