
!:)1ud1c, 111 A" 1an B1olog) '\lo 26:91 9'\ . ..,001. 

M ICROHABITAT USE BY BREEDING SOUTI IWbSTERN WILLOW 
FLYCATCHERS ON THl:. G ILA RIVER, NEW MEXICO 

Scon 11. S 1011~-.oN A:'llD 01 B<>R.\11 M. f ' JNCH 

1\/l\/111t·1 The cm.langen:d Suuthwe,lt'I n \\'ilhm. Hycatt•her (/.1111111/01111\ trai/111 '\/1111111 l hree11' .11 
nu1111.:rous 'ate' throughout '" r.1ng•· th•1I \ilf) grcatl) 1n llun,11,s, H:gl't.111on 'tructurc .• ind the c\lclll 
of hum.in allcratmn of the h.1h1tat Herc \\ c prc,ent intorm.1tmn on ne,ung hahllat char.tcteri'll• s ul 
\\1llcm l·l)catt:her' tn the l<1rge'1 , .. ,t.mt population ol the 'uh'flCCIC' .along the upper G1h1 R1\er tn 

:-.le\\ \k'l.tco. \\e l<>rnpareu llJ h.1lm.11 \Bnahle' hct\\CCn ne't '"e' and ... 11e, not rnduued m tl)catcher 
1cn11onc' \ log1'tll' rcgrc"1on modo:l 1den11tied threl' \an.1hlcs 1" s1g111IK.1111 predictor' ol tl).:.11d1cr 
use· lohagl' Jen'1t) m thl' 'ulx.mnp). fl<.'r<.·em canop) emer, and number ol 1'><1"1.cldcr (·\c1·r 111111111,/0) 

''"'Ill'· In mature ripari.111 \\c1<1dl.111tl ll)c.11d1er' di,pla)Cd ,, "g111h<ant pr.:lcrcn..:.: tor nc,ung 111 ho\­
cldcr .• md u'cd t\Hl \\illlm 'f'l'l·1es le" th.111 c\pccted h) ch.1m.:l'. I l)c.llch<.'r' 111 th.: Gila \',1llc) tended 
to pl.ice nc'" rather high 1111e.111 7 6 111) TI1c rclati\c 11.:'1 height. p1..:t,·ren..:c lnr Jcn'c loli.1gc. and 
prox11111t) w \\ater \\Cre l)Pllal Im the ,uh,peerc'. 

A.c1 ll'md1 Chff-Gih1 Valk}: ! .111p1dm10\ rraillti c\11111111: h.1h11at 'l'kc11nn; nc't 'itc. l'.c\\ Mcxil·o: 
Soutlml''lern \VillO\\ l·l)cato.:hcr 

H.1hllat 'llucrurc and flori,lil' l'all ... uongl) <1f­
fcc1 the <l1'tnhut1on and prmluo.:t1\ II) of h1rd' 
( Martrn .1ml Roper 1988. Block .ind Hrcnnan 
199 \, :\.lartrn 1998). For endangered hml 'Jle 
c1c'. r<.'C11\ c1) ulh:n depend' on 1dcnllf) 111£. prc­
\Cr\ mg •• ind po ...... ihl) re,toring 'ullahlc hahital 
A c:lc.ir u11dcr,1.tnd111g of '"hat n1mp1 j,c, ..,uit­
ahlc hahll:tl 1' c ... pcc1all) 1mpor1ant \\hcn hah11a1 
In" nm,111111c' thc pnmar) l'all' .. l' 111 ;1 'IK'dl'' · 
dcclilll' m whcn a ..,pccu:s lrn-, 11.11 mw lrnbitat 
prcf"crcnl·c, . 

' I he So111hwc,1crn \Villm\ H)l.'.1td1e1 (/ 111/Jt· 

dm111\ 11mllii 1•t1111111\) i' a rip.man ohhg.1tl' 1n 
h.1h11111g dl'l1'l' ... trc.11w .. idc thici-ch .111d \\0<1dl.1nd 
<Scdg\\11.'I.; 2000, Sogge .md \l.11·,hall 2000). In 
thl pa'I l·cnllir). nui..t ol th.: np.111,111 h.1h11,11 in 
thl· <ioutll\H'lil ha' been de,lm) cd or <k•gr.tdl·d 
du· " urh.111 and .1gncuhural Uc\ clopment. "'a­
tc1 111.111.1ge111.:111. channcli/,llll\11, <I\ crgr:vmg, 
rcnl·a110n. and 111\ a~mn b) C\Olll' ~ahl·cd.1r I I a 
11u1111 m11101i\\i111t1, Patten l 99X. < at1ron ct al. 
2000. M<tP .. hall and Stolc,on 2001)) r hc South 
wcsll't 11 V.. ti lm1. Hycatchcr ha-.. shm.\ n a 1.:on 
cnm11an1 dcd1nl' (l:nill 19871. rc,ulting 111 11 hl' · 

ing li~t .. ·d I .111 c11dangc1ed 'PC\.'ICS in l 1J1JS ( l s. 
r1'h and \\.1ldhll Sen.ice 191J5). I he lllOSI IC 

lClll popuia11on c'llmatc., 101.11 lJX() kt111\\ n tcr­
rnonl'' r.111gc\\ idc (Sogge ct al 1/111 1 o/1111w1 

Rec<)\ Cr) 111 rhi' cndangcrcd ,uJ,...1x·c1c \\ill 
depend on the 1dcn11fication of prckrrcd hah11a1 
a' t.1rgc1 .. 101 pn:,cnation .md a' goals tor rc' 
torauon. A cleat. quantitative undcr-.. tand1ng ol 
what con,1itt11c' prdcrrcd hah1tal h,,, h\.'l.'11 hin ­
<krcd hy the tact that OCl'Up1ed 'llt'' \aty !?l'Catly 
111 llon\lic., and vegetation '>tntl'lurc CSoggl' and 
M:u·..,hall 2CKl01. Currcntl). fl)catch<.'r' hrccd in 
numcmu' .tltcrcu or dcgrndcd 'tic'. rncluding 
man) d111n111atcd h) exotic 'alh.:nl.1r < Parad/ll'l-

lJ I 

ct al. l'J99. U.S f 1..,h anti Wildhll: \en ll'C 
2001 ). 

V..'e Je,l 11be the ne't '11c .rnJ ne,ting mkro 
habitat char.1c1cn~11c' ot .1 populalil1n of \Villo\\ 
Fl)catchcr' .1IP11g the upper Gila Rt\Cr in NC\\ 

~k\tCO. rht' \.tile) 'UP(1<lrh lhe Jargc'I ktlll\\ 11 
brccdrng l'OlllClltr.11ion 111 L I t \timu\ (c-.11111.11-
cd at 24.\ p;111s 111 1999. ~ Stolc:-.on .111d D. 
I inch. unpuhl. d.11.1 J. Bml, 111 1h1-.. populat1011 e\­
h1bil nest 'lie and nrn:rohab11a1 cha1actcri .. tic' 
that d1ffc1 1n \OlllC re,pcl.'h from tho'c rcp1111ed 
cl'c"' here < Stok,1111 and rind1 l 999h. Scugwu: i.; 
2000 Snl!~'l and Ma"hall 21KlOJ. lnformat111n on 
nc't '1lC prck1cnl.'e' 101 thi' populat1011 ha' pre 
\iou'l) been 1cportc-tl uni) in unputih,hcJ h.' 

pori.. (c.g. S1'.1ggs 1996). lh: da1.1 prc,entl·d 
here 'h•lltld help to pro\ 1de .1 mon: 1.:omplctc 
picture of the h.1hll:tl!> u ... cd h) breeding \\'ilh1\\ 
H)catlhC1' Ill the South\\l''t and PIO' tlk 111 
,jg}ll, into 1111po11.1111 hah11.11 componcnh. 

Ml l HODS 

Srl in S111 

Th" 'tuuy \,,,, ,· .. ndut·11.:d m the Chit Gila V.1llc~ 
t1I Gr.mt Count). Ne" \1c"ct1, 02 SX' N, IOX l I 
\\') 111 11J'17 2000 \l1•sl t1l llll\ hroad lloodpla111 •~ 
prl\ .1;.: Ian I (the l Bo11 l{,m,hl .:1111,1\tmg ol 1rng.11cd 
and dry p;i~tures used for lt\cstock gr.umg .111d ha) 
lanmng \clj:tcent areas 111clude proteucd l:rnd' ol Ille 
1'atun~ Cnnwn 1111C) .tnd tht• (i1la ~.111onal f·orcsl I I 
e\at11111' rnnge lr11111 1.:3'5 10 14211 m. lhe Cirla R1\Cr 
anu ncarh\ earthen 1r11g.111un ditchc' are hn..-d \\1th 
riparian \\011dl,111d patdlt'' ol \ .mou' age' .md <om 
~1-..1111in :\111'1 P•lll°lll'' 'uppnn a maturt• "oodl.11111 
C .> 25 m t·anop) l o.:rn11pt1'l'U pnrnaril) of hcnmnl n11 
tnrt\•oo<.I (/'0111i/111 /l'l'1t1tn111i). Goodding·, ''!Ihm f\11 

Ii\ ~tmdd111i:11>. ho\eldt•r (1\n 1 11cg1111dol. vcl\l't a-..h 
If ra 1i11111 1 d111111111 l, Ar 111111a \\,1lnut ()11~/11111 111111or), 

An/ona ')e.1111mc (/'/t111111111 "ri1d11ii). An/nlla ahkr 
(,\/11111 ohlo11g1folt<1) • • 1nd Ru"1an oli\e I l:l111·ag111111111 
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i:11,11(0/111 I I hl' untle,..,lor) 1' nllllP<"Ctl ol 'ht uh' Ill· 
,·lud111g llm:l' lcal ,um.1e 1R/111, rrilol•ot111. t.1he 111tl1g1> 
IA1110tf'l1t1 f111two\Cll, ;'>;e" '\k'\tlll oltH' (/ 011'\flt nu 
111111111 111 ""'"· lorh,, and gra,,e, I l''' e1 patd1l·, 'up­
port .1 'luuhhy. earl) '°':ce"wn.tl 1mm1h 111 \CCp\\il 
hm l/11111 /11111\ i.:l11111wrn ). CO) ote ;111d hhl<''ll'lll "tl­
ltm' (\11/11111i:11t1 anti S' 1rrorowl. a11d 'aphng' ol lhe 
'Pl'cte' 1111:111iune<l abo'e Mo't hah11a1 pah.hl'' ,are le" 
lh.111 ::'> h.1 111 .1re.1 •• 111d lhe 1n1al art' a 1•1 npanan "ootl· 
l.111d mdu<ll•tl in thi' 'tutl) j, .1ppr1>'\lm,11el) 75 h.1 

I l[l IJ '\II nu >D' 

\\c Sl'<1rd1cd l1>r ne'L' 111 oclupll'd p.11, hl"' d.111) 
thrnugh1>Ul th.: hrc.:tling 'ea,on' ('\I.I) ,\ug > 111 1997 
.:?000 dunng ,pol 111app111~ t·en'u'e'· .trl'.I ,c.1rdw,, .md 
hxu,etl lll''I ,.:.1rd1~' (\1art111 .rntl Cieupcl 19lJ~). We 
tuuml nc't' 111 .1ppnn1111.11cl) 70 !\5'' 111 1c1111onc' 
c.1d1 )e.1r. ha".'d 1111 'pot-111app111g tlat.1 1\1 ca,·h n.:,1. 
''<' 1cnmk<l 111:.: 'pecie,. height. anti d1allll'IC1. and 
Ill''' ill'1gl11 We al'u c.:;1lcul,11cd the 1cl;1ll\l' he1gh1 ot 
rll''" ·" nc,1 hc1ght/m:'1 tree height V•."l• 1<lcn11hed 1he 
d11111111.t111 tree 101 11<!\l \Ill!\ \\h\!te llflC lrec 'Pl'CIC' 
111.11k• up 'i(I'' Ill 'll~m' "11lu11 X lit 1>1 1hc nc,1 \II 
'cgl·1a11u11 me.1,ureme111' "ere pcrlurmcd 111le1 ll)-
1.;.1td11:r hrl•cd1ng .1d1\ II) in lhc .uea h.1d cc.1,ctl 1:!7 
Jul 3 Sept) 

\\ 1th1n '"-'l'Uptcd p.11.:he,. ,, ... ,,1mplc.t 1111t:1<>h •• h11.11 
d1.11. dcn'll" .it I 27 nc,1 ,j1c' .111d X9 r .mdnmh ,e. 
lectctl 11\111 '"c 'lie' u,1ng a motl1hcd BBllU> ,;ll'lh· 
oduh•g) (\1a11111 cl al 19971. Vcgctallnn .11 nc,1 ,uc, 
",,, ltll'·l'llrl·d 111 a -.1mple plot n•111c1cd 1111 thl' nc'l 
lll.'l' ( 'l'l' hl•ln\\ >. South"i:'tern W11111\\ H)l',1td1cr- al 
1lw. 'Ill' nltl'n 1cu,cd nc't ucc' "11h111 .111d .unong 
)l'.tf' .• ind rt:,1ght111g of ..:nlnr·h.1111kd 111d1\ 1duah 'ug­
gc,1' ,1 lugh <11.'grcc nt \Ile hdd11~ ( S \tnll'""' .1ml I> 
hnlh, 1111puhl tl.1ta>. We aho uctc..:icd 1111 '1g111hc.1111 
H'.•rl) '.m.111<m 111 hah1t.11 prl'll'rc1ll'C' I\ .111.1hle' Ill I a 
hie 2 \..;()V\, :ill P 0.2,91 lhu,, lo .i\otd 110) 

prnhkn1' ol 111111 111dcpendcn.:c. \\C l•1ok .i CU11scn.1llH' 
.1ppro.1,h .111d rndutled an .111.11) , ... , only nc\I pint~ "11h 
no ~p.111.11(S111 r.1u11h) o\crlap "11h111or111111•ng )<'·'"' 
'''11 usc 'Ill'' \\crl' randomh 'clcded lu•111 1><•1111s ''" 
'IX'' m.1pp1ng gnJ, that "ere .at lc,1,1 1'i ., m ,J\\ "' 

tr nm llll' lll'•lfl''' \\illo\\ l·I) t.:.11dw1 Ill'''· ,,, 1111"1 ll) 
,·,11dll'I ll'HllOlle' at lht' 'flt .1ppl'illl'd In ha\C 1.1d11 
rnud1 'mallcr than JJ.S m (~ Stnlc""' .111d I>. hm:h. 
unpubl d.1i.1 l. We a"umcd 1h.11 all 11pa11a11 hahr1.11 
"fl hill 'Plll·mapprn!,! gnd' "a' .1\<nlo1hk to .11fl\111g 
11)< .tldll'r' tu 'Cl up tcrri1one' 

\l l'.tdt lll''l and ll<lll-u'c \lie, "c c,1.1hlt,lwtl .1 0.02-
h.1 <trutl.11 ,ample plot <radiu' X ml S.1111plc pl<•h 
.11 non use Mil'' "ere c.:cmcred 011 lhc clnsc,1 1rcc to 
till' 'I"'' m.1p gnd Jl<lllll. At the 1.'Clll<'r <>I the plot and 
111 CIJ:!hl 1>1hcr po1111' (.l anti S Ill Imm the «'flier 111 
c01d1 Ill till' lour cardmal d1rcll11•n,1. \\C mc.hurcd .:an 
1>p\ hc1i:h1 us111g ..:linornt'tcr,, p.:r<Clll ,·,mnp) 1;11\er 
u,1111· dl•n,uunctcr, .• ind e,umatctl pl'1l·cn1 ground l•I\· 

u v«rt11:,1I htli.1cc dcn,it) \hi' ml'.1,urcd .11 .:!, .i. band 
X rn I 111111 1hc ,·enter tree in ead1 c.11dm.1l d11l·c1ion h) 
,·ou111111g h11' ol 'cgc1<1t10n aga1n't .1 10 m \c111c.1I pok 
rttarl..nl 111 I m rm:rc111c111' w,• rL·.:ordcd 1he numhcr 
and '1/l' da" <dhhl of :111 trt'c' ( 10 .:m dhh) \\1tlt1n 
1hc X 111 1.1d111' plot. anti 1he 11umtx·1 and 'I/I! <: la" of 
'hruh' ,111d "1pltng' t < 10 cm dt'th 1 \\ 1th11t .1 4-111 r.1diu' 
111 the <Cllh:r lrn• 

l-'1>r cad1 ,.unpk phn. \\C c.1kula1cd ,l\cragl' ground 
and <'am•p) '""er .m.t ,l\l'r.1cc .:anop) hc1gh1 (nw.m ul 
4 111ca,urcn1cnl' pc1 plol), l11lt.1ge dcn'll\ 111tk\ (lllllfll 
ol 1-m tnl·rcmcnh h>11d1cd h) fohai,:c > h•r und,·r,101) 
(0 ~ 111 111 height, tor .1 111'1'.tlllum 'core ol 4K p.:r plol I 
,111d mid can op) (' l () 111 111 height. tor <t ma \llllllfH 

\Core ol I 12 pl'I pint J •• 111d the 'um of 'lmrh/,aphng 
(<IO .;m d1arn l ''''111' .111d tree ( 2: I 0 cm d1.11n > '1cm' 
h) 'pcc11:' .md 'l/C d'"' I I ..:m. I .i.9 n11. 5 7..1 t·m. 
7.5-9.9 i:m. 10 .:!IJ 11 rn1. 10 -l9 lJ llll, SO 70 cm. 70 
cm1. Fmm thC,l' \,1lue' \\I:' aho calculated llw 1111.11 
numl:>er ol 'lClll' nl cad1 \\lk>d) plant 'J>Cl·1c' per plot. 
an c'tlfll.lll' ol the h11.1I ha,al area of ""'xi) 'J>e< t<'' 
per plot, "'"l<.I\ pl.1111 'l'<'<'IC' nchnc" tnumhcr ol 'ilC· 
cic' ot tree-. .md 'h' uh' per plot) .• ind pl;illl 'llCCIC' 
dl\er'll) \u,111g the Sh.mnnn dl\er,it) rndc\) \\e <Ill· 
culatetl '<'H'1,1I ,,111.1hlc' to c'timatc lhc dcg1n· <>I It.th 
ital he1erogcnl'tl) \\ 1111111 cad1 'amph: plot· p.11d11111:" 
(lhc Shannon dl\Cl'll) 1ndr\ ol total loltagc dl'll'll) 
among the lm11 <'ard1nal d1re<'l11Hl'): and 1hc .:11clhnl'lll 
ol 'anatllln 111 nwa,urc' ol canop) cover. c;1n11p) 
hcigh1 .• md gr111111d .:mer "tthin each plot. w,• al'" 
mca,urcd hnr t/1lfll.1l d1,1a11..:c from ead1 ';1111plc plot 
.:emer w the dt"<''I ,url.1u· ".11er and .:h"c't ,·dee ol 
the hah1t.1t p.11ch 

\\c ,·ump.ired h,1h11,11 ~.illfl'' tk:t\\ccn nnn u•c ~11c' 
and nc'I ''ks lf'lfl • either 111dcpendcnl 'ample t 1c,1s 
"hen dat.1 \\ere normal!) tl1,1ntn11cd 1>r .... oultl he nor 
mah/Cd th11•ugh ,1.unlard 1r;.uhlorma111m,, or '\I.um 
\\'h1llle) l ll''" "hen dat.1 n•uld not he 11111111.1lt1cd 
H;ih11.11 '.m.1hlcs lnuml 111 d1tlcr '1glllht:.11111\ (u,111g 
Bonll'rm111', .1d1u,1111c111 lur muh1ple 1e'h on ,1 \lllgk• 
data 't:I' Rice llJX<)) hl'l\\Cl'n nc,1 and 111111 ll'l' 'Ill'' 
wc.:r.: included 111 a 111g1,llc 1cgn!,,ion nmdl'I (Ml'llitrll 
I l)•JS ). \\.l' uwd .1 \ .1lul' 111 P < 0. l () tu <'flll'f .111d 
0.05 111 rcmm c 111tl r' 1du.1I \ .mahll's lrn111 1he 1111><.kl 
\Ve 1:h1"l' the nu"l par-111wm11u' 10~1,lll." fl'J:!'"''lllfl 
moJ.:I "llh <=•111.il numbers 111 par.1mc1c1' u,111g \k,11 
l..e"· lnlnrm.1t1t•n Cnll'flclll (,\ IC) ,111J u'cd hl..chho•od 
rn11<1 du "IU::lfl' tc''' Ill 1c'1 l<1r ''gmhl.".1111 dl<'ll' be 
l\\l·cn ni:sh::cl model~ t \11.Jcr,011 Cl al. ,:!()()OJ \\e ""11 
parcd the ltkclthood ol 1>eu1rrent:l' ol thl· '" Ill"'' lrl' 
'\Ul'lll hcrb.1«n11s g1011111k•" l'r' !>ct\\ ccn lll'M .111d 
nun U'C 'Ill'' ll'"'g du '<lll.trc ,111al)'C'. All mt:.111' olll' 
prc,u11cd • I 'n 

\\.: .11"1 ll'\ted till' h~ p111hc'1' that <;uulh\\ C\ICllt 
Wtlll"~ H)l'•ttchl'•' d11i-.: n.:'t tree' r.111domly hv n1111 
parmg 11 Cl' 'P•'l'tl'' 11,agc "11h .1va1 lah1hl). I ly<·atd11:1 
nes1' \\ere l111111d lit H'gl'tat1011 uf all 'l/C da"l'' I 
cm t.11.tllll'h:t, 'o \\l' l'Ut1'11l.:rl'd all stem' 111 thc'c l'la' 
, ... , a' pllll'llll.11 Ill''' >llt't,1r.11c,. ,\ ClllTIPO'llC 'll'!11 
count lrn c.1~h 'Pl'lll'' \\ .1, ,·alt:ulatctl lr<•lll .111 nc,1 
pl1>h \Ve ·"'um.:d coum' 111 'tl'm' .11 gmu11d k' cl 
\\ere rep1c,cn1a11'.: ol 1hc rclati'e ahund.mle' ol lrl'l' 
'(l<!"'e' a\ .11l.1hlc to II) <.llt:hcr' lor ne,1 pta,cmcnl I or 
each in.·.: 'llCt: 1c' "c comparct.1 the (ar .... '111c-1r.111' 
formed) pn11><1rt1cm 11I s1e111s u'ed for nc,1111g "11h their 
relall\C a\a1luh1ltt} 1p1•>port11111 ol .111 '1em'> "'ing d1i 
'4u"rc .111al} , ... ,. 

RESULTS 

'Jt SI St BSIR \II ... 

We located a 101al of 488 Southwc,Lcrll Wil­
)0\\ H}C.:alc.:hc.:r nc ... 1-.. The ma1nnt) '76' r l ol 
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<., htcdar 
'i ·p"1ll1m 
\ I/Oil.I ~)\.,ll1lOf(" 
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(0 2l 
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these ''l'll' pl.11.:cd in ho\eldcr trees. Gooddrng', 
11 ilhm "as th.: 'l!l:On<l 1110 ... 1 ln:qucnl nc ... llng 
suhst1.llc (7', ol nes1s >. '' ith the rcm.11n111g ncsh 
found 111 ll'll other pl;int spcl1l' ... ( T.1hle I I. In the 
Cltll-<iil,1 V.ilk). ll)l'atd1ers pl;i..:cd lll''>l!. 111 cot­
tnm' ond .mu 'l'ep" 1110\\ nnl) 111 ) oung ,1,111d .... 

1'1)l"11chcr' du.I not ,dcct nc'I llcc 'Pl'l'll'S in 
propt11tion to thcu .l\ailabilit) (\ 26.1. di 
4. P 0.0 I : lilhlc I). Bm.ddcr \\ "' ll'l'd s1g­
nllit:antl)' n1111c <han \\ould be c\pct:ll'd ii h11d ... 
cho'c lll''I trees randomly (;"( 22.6, df I. P 

0.0 I l It l'omprr ,cJ 43', of the '' ood) stem' 
O\ l'I I l'lll d1.1111. ) ct .::nntaincd 76' r ot .ii I nc.,h. 
In con tr .1 ... t, Coodtling ·s ''ii hm \\ ,1, l"l'd k" 
th.111 l'\JlCl'tcd b) ch.11K·e ( '\ 6 4. df I. P 
0.0 I). ll compn,cd .111110 ... t '.!O r ol .111 stems h111 
\\,I' ll'l'd lor k'' th.111 8« uf nc,ts ( <l\Oll' \\ll-
101\ \\,!, .1lso uscd It:" than cxpct:tl·d (\ 10 7. 
di I. I' (l 01 ). Other 'uhstr:ltC'> "Cl c used 
hlll 111f1ClJllt:Jltl) for mc,1ningl11I <.:0111pa1t'lll1' ol 
U'l \l·rsu' ,l\arlahrlt1\ (fahlc I) 

~rlh1\\ 1'l\ca<d1cr·, tended w hurld nc-.1s in 
the llllilll'I rca.11y dt1111inant w1>mly plan< 'fll't'ic' 
\\ ith1n 1 c'l plots: XI r; were p l.ll·cd in the lllml 
lrcqucnt llt'l' specie-.\\ ithin the plot H\t·.11d1c1' 
placed lll''ts 1 n ho'\cl<le1 at I :w ot 141 ( 9'J' r ) 

ne\I site' do1111n.llc<l b) b1ncldcr llo\\ C\ er, the\ 
al~o pl.lt,;Cd nest-. 111 ho\eldcr in 4 ol the 16 nest 
'Ile' don11n.11cd h) Gon<ld111g·, \\llhm ,111d in 
mer .1 1hi1d (16'J I ol the 19 nc't ... it('s domin.llcd 
h) 'l'l'l ic' 01h.:r than ho'\d<lcr. ell her '' ilhm, or 
Ru,,1an oli' e 

Nt·S l 111 II.JI IS 

The rncan he1gh1 of nil nests found wa ... 7.6 ... 
3. 7 111. ''1th a median height of 7 O 111 t r;ingc 
1.0 24.1 m : T .1hlc I J. Heigh!\ 'aricd con ... 1dcr­
abl) .1mong d1ttcren1 nesting 'uhstl .ill'' ( I able 
I> Bo\<:ldcr nc'h \\l'rc signiticantl) highl'I <XA 

~\.'I he1iht 

\k' SP Rn• 

21XS 141, 11 84 J.4 IX I'> 0 
1007 I I'>.'> l .t(> 2.6 l 7 13.2 

150 ( ' (}) 7 2 4.S 2 () 24 l 
197 ( 1.9) I 1 1.9 1.0 x () 
857 I I h 1)) 2.6 0.9 15 .. 2 
112 (2 fl) <> 3 2.5 2 ' 10 () 
2'i 10 'i) 27 05 19 31 

11 I (2hl 2 () 0.1 19 2 () 
IS (0 ,, II ll 4.2 S.ll 14 () 
2 0 I l 4 () 

34 (0 7) I 5 
27 l 0 'i) Hi 

5058 (114 IJ 7 (l 1.7 I 0 2 1. l 

:!:. J.4 m > th.111 nc'h 111 .ii I other 'ub ... 1ratl'' ..:0111-

bined <mean 4 11 • ~. ~ m, t - 10.6, JI 
202.9, P 0.0 I) ~c ... 1 trl'l'' a1 eraged 12.J .... 
<; 0 111 t.111 ( r.mgc 2.2 27 0 Ill). '' llh d1amctc1 ot 
22.-l ... 16 7 l'lll (range 115 142.7 cm) The rel 
alive height ot \\ tlh1\\ H) c.Hl'hcr ne'h "1lhtn 
ne't tree' mc1,1gl•d () 62 + 0 17 

l\11c ROii \Bii \I 01 NI" \.., No,·t 'ii Slll s 

M1uohab1ta< a111und Ill's! -.itc' diflcrL'd suh 
... 1.11111all) from th.II .11 11011-u ... c ... i tcs. In un1v•111all' 
compari.,lln-.. 9 ot I lJ habitat 1ariahlc' <litk1l'd 
s1g111flcantl) (P 001> h<!l\\C('ll nc-.t anti 11011 
u'e 'ite' Cfahle 2) :\c.,l 'ih.: ... l) picall) h.1d le" 
grounu .::111c1. gn:.n~r ",11111p) t:<l\Cr th;it ";i' k" 
1.mahk. grc.iter folinge dc11'1t) bt:t1\cl'n \ .11111 
I 0 m. grL'.1tcr l11h.1gc dcn~ll) p;itd1ine ...... 111orl' 
tree' and lmxdda ~k ni.., .ind fr" l'r ''l'l11' 1 •I 
.:01t1\l1\\\\\1J ( l11hk 21. I og1 .. lll: 1cgre .... 1011 .111.11-
)'i' idcnllhcd three of lhc ... l' \ari.1hlc' ·" ,jgnil 
1can1 prcd1<.:llll' of ll)c.ud1er nc.:,ting. ' I he hc't 
model '"" log1t IJI) I II 69 0.09 (.,llhl·an 
opy foli<1gc dcn,11) l I 0.28 (''! bo\cldl..'1 ''l'llhl 
+- ().()9 <rnc.111 l'.lll<lp) l'O\l'I). The lrl..c.:11hood ol 
.i 'Ile ht•111g 1r-ed 1111 ncs1111g b) ftycat<.:hcr' 111 
crea\cJ \\ llh g1c,lll'I foli,1gc ucn,it). gr(',ller prn 
ponton of hnxl."ldcr and grc;itcr mc.111 l:,111op' 
CO\ Cr. 

U-.ed 'Ile' al"' d1flc1t:d from non-use 'lie., 111 
the t><:<.:urrcn<.:l' ol <.'crt.un 'pccrc~ of l'0111111011 un 
uerslOr) he1i1.IL('llll' pl.mh. ~e'l ,jte' \\ erl." '1g­
n11icant)) more Iii.cl) 10 h;l\c \\ctlaml torh ..... 11.:h 
"' ... pearm1nt ( \fr11thr1 1111, ma; \ - 4.4. di I, 
P = 0.0~) and 111..'Hks (l/rt1u1 tlioko. )( tJ.O, 

df = I, P CUll l In contra .. 1, non u'c site' 
were signitic11H l) lllllll' lil..d) lo ha1c hml'· 
hound (.Wwrn/1111111 1·11/~are: .\ 5 .. 1. <lf I . P 

0.0:!). tour o'do.:i.., <Mirah1/is 'flp.: ,· 
16.8. di I. P 0.011. jimwn" ce<l tf>at11m 
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I \Bl I 2. lh I\ \RI\ 11 Co'll' \RI,.,,, 01 Co'"" ot s H .\RI" 1 V \Rl\1111 ' Ill "" 1 ' \\ 11 1 O\\ Fr H 'H 111 R Nis 1 
S111' A'OD :"0,-1 '' Sni:.s 

A \il'ra1•1.• giound <:over ( ~~ ) 
CV gr.11111d 1.:11ver 
A\c1age i.:annp} ..-11,cr <ml 
CV i.:anop} i.:nvcr 
AH' r.1gc «anop) height (111> 

( V .:.111op) height 
Foliage dcn'll} 1-l m 
hih.ige dcn'll) l IO m 
h1h,1ge height d1,er"t) 
l·ohage den'll) patchme" 
101.il ot 'hruh 'tem' <<10 cm> 
lot.al ot 1ree 'tem' (~101.:111) 
Iota! ot rni,el<ler ,tern' 
l\11at ol '" 1 llo'' ... i.:ni... 
'lh1al ot i.:oth>ll\\ood ... 1cm' 
Pl.1111 're1.:1c ... Ul\Cf,ll) 
Nil. ol \\1>1xl\ plant 'pcc1c' 
()1,1.1111.:c to ncare't \l.ater (ml 
D1<;1.tnc1.· Ill ncare't edge (ml 

.mo • 23.4 
I O + 0.5 

88.7 ... 7 9 
0 I ... 0 I 

I 31.J + 4.7 
01 + 02 

122 .. 66 
41 7 .. 12..6 

I '\ .. 0.2 
I l4 .. 0.05 
29' ... 44 .5 

'1.X .. 4 7 
6.0 ... 4 I 
11.9 .. H .9 
0.5 ' I 7 
0.6 .. 0.5 
3 0 +- I 7 

41.2 ... 51.8 
I) I) +- X () 

II rig/11ii: :'( 2 6 .0. of - I. p 0 .02) and morn­
ing glrnie-.. <C1111rn/rn/11~ spp.: x2 28...t. di -
I, P 0.01 ). 

DISCUSSION 

NI SI '>111 s 

Southwl·-..11.~rn \Vtllov. Hy.:a11:hl'" 111 the upper 
G1l.1 Rl\.:r Valle) of \;e,, Mex1l"O dillcred Imm 
oth1.:r I.nm\ n population-. both 111 the high a\l'r· 
.tgl· pl.11.:cment ol their nc't' and tn the p1etlom­
lllant lll'~t111g 'ub ... trate ( Scdg\\ KI. .:!<XJO. Sogge 
.:!OOOh l. I he lu)!h the Ill boxclJe1 .1ppca1' lll he 
un1q11l' to this population Thi-.. Iii.cl) rclki.:t-.. the 
l<rl't that 1n the Southwe\t, hoxl'lde1 ot·n11., pri-
1nanly aho\e I :200 m cle\,1t1on. h1ghe1 than 
mo-..t 'ltcs occupied hy Southwe-..tern Willow 
I ly1...1td1e1.., <Boles and Dicl.-Peud1e 198"1, Siam 
1989 l S h-.h and Wilc.llile \enri.:l' 2()()1) l n­
lil...: many other ,1rea-.. ot the <ioutll\\ e,t. '"here 
\\ ilhn'' ll'llU to dominate rrpan,111 an:,1 ... 11)· 
c;t1d1er ... tn the Clilf-G1la Valle.> UllUl'lllt1li1eu 
'' illm'' "' m: .. ung ... ub.,trates ( C)1a111 1989. Sog­
ge '.?OOOh. l S 1-i-..h and Wiltlltfl Sen H:e 2()() I I 
Our finding' are congniclll "1th tho'e of Mc­
( ahc I 199 I :49) from his -.tud\ ol 1:. f . trwl/1i 111 

W ... l'Oll\111, in \\.hich he 'uggc.,led th;lt Wlll•re the 
bird ha., n choice of \\.illow., or other 'ubstrate.,, 
willow tends not to he prckrTed I h.: relatively 
lrequent U\l' of exotic Ru.,..ian olivc m thr-.. mo.,t· 
ly nat1'e hah1tat j., noteworth.> Ill light of .. .., en­
c:roaehment into riparian hab11.tt., in the region 
<01-.on .mu Knopf 19861. 

~Ofl·U'-1.· !iltC' 

11' X'IJ 

W.2 + 19 l 
0. 7 .. 0.4 

78.8 ... 12 4 
0.2 ... 0.2 

17.4 .. 9.7 
0.4 ::!: <U 

13.8 + 6.;l 
25.9 ... I l.7 
I.I ... 0.2 

1.29 = 0 .1 l 
19.7 ... 2'\ 6 
5.8 ... l.ti 
I .ti ... 2.6 
3.7 .. lUl 
1.6 ... 3.4 
0.7 + 0.5 
2.9 + 1.5 

63.0 :! 58.9 
9 .7 .. 7.0 

t U7 
I 1.28 

l l 2.641.0 
lJ 4952 0 

0.22 
2.-lh 
2.X7 

t x 76 
t 2 42 

t 3'i7J.o 
ll 'i5l5 () 

4.6'1 
t 6 10 

U 802UI 
tJ (ll) 11.0 

I 2h 
0.28 

21n 
() 18 

.11 

150 5 
115.5 
214 
214 
1571) 

146.1 
214 

214 
214 
214 
423 

I' 

0.0 1 
() 1() 

0.0 1 
0.0 I 
0.8' 
0 02 
0 01 
0.0 1 
0.02 
0.01 
0 0 I 
0 .0 1 
0 .01 
() 61 
0 .01 
() 21 
0 .78 
0 .01 
0 .86 

Our n:,ulh suggest potential working h> poth 
e'e' to 11.: ... 1 \1.ht•ther the ,1ppun:nt habitat prclc1-
en1.:es rcportt•d here c:onfer litm:s-.. benet11-.. to 

brecu111g llyt·atd1ers. perhaps through l'l'thll·eu 
'ulnerahility to p1etlation or brood para..,lli-..m h> 
Bro\\ n-headl·d C1l\\ ht rd' ( Molmhr11' Cllt'r), Hox • 
cider ma) pm\ 1de 'uc:h potential hcneht-.. -..unpl) 
bccau ... o: 11)<.:ato:ht·r, ne't higher th.in 111 other 
\Ub..,trate ... . I he ltl.elihootl of bmu<l para .. ui .. m 
\\a' ill\ er'el) n1rrcl.1ted "ith nc-..t height in tlk' 
l.'lo,cl) related I ca ... 1 Hyeatcher (/.111puft111<1\ 

111i11111111': Bn,kk• ct .11 I 9l)(l) In th" popul.ition, 
r.ite' ol bniod par ..... tt .... m \\Cre -,1g111hcmHI> hm 
er Ill boxclder than 111 Ru-..sian nlive. cv.:n when 
nco,t hcigh1 ;ind di'>tancc from edge wo:ro: t·nn 
trol led lor (S Stole..,on and D Finch. unpuhl 
data). -..ugge ... 1111~· po"1hle benefit'> from hoxelder 
not related to ne-.t he1~•ht Our re.,ult' al-.o 'll!' 
ge ... 1 thal t 1panan re ... 1ora1mn m the Southv.1..-...1 
need nm be I ncu .. ed ,oJc I> on wi llo".., 10 pro\ ide 
'uttablc h.1h1t:1t tor fly c:atcher-... plan11ng ul hox­
eldcr may he .1ppropriatc in .,ome mil.Idle .ind 
uppcr-elO:\ all on .1rea .... 

In the Chit -Gila \allc). Willm' H)Catchers 
tended to nest c:on-..ider.1bl) higher than 111 .111 
other 1..mmn population' {Scdg\\. ic:I.. :2000) 
However. the high plac:cmcnt of nc.._t., "'"' not 
uniform at our 'ite. B1rt1' placed ne..,ts unu .... ually 
high in hoxelder. cottonwood, alder and ... y1:a 
more <Tahle I) Mean nc ... t height in willcm (4.0 
m) and ,,1ltceda1 <2 7 ml wa-. \imilar l<l nc't' 1n 
tho-..e tree-.. el,t:\\.here m the Southwe-.t (C)ogc.: 
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::?OOOhl. Although absolute height-. of Wilhm 
Flycatcher nests in the Cliff Gila Valle) \\ere 
unusual!) high. the relauve p<ls1t11lll 111 those 
ncsh within the nc'>t tree \\as 'cry t) pica!. The 
mean rl'lallvc height here (0.62) '"" H'ry sim­
i Jar to that reported by McCabe ( 1991) fot his 
'hrub 1nhab11111g f. r. trail/ii populatmn (0 6.,, N 
= 601 nests) S11mlarly. the mean relative nc-.t 
height 111 Ari1ona (based on mean 'alues for nc't 
anti tree he1ghh lor nesb located in 2000) \vas 
0.60 ( !\. 202. Paradzid.. et al. 1999) This sug­
gests nest placement b) ll)catchers ma) he 
based on rel all\ e po<>it10n within the nest tree. 
and absolute height ma) ... impl) rellc1.·t the stat­
ure of the habitat. 

H \HI I ·\I P1u I I RI MES 

The only significant predictors ol flycatche1 
use 111dicatcd by logistic regres,1on were loliagc 
den ... it) in the ... uheanopy. number ol lmxcltler 
\term .. and average canop) cover. f'h1s 'ugge'" 
ft)Cutchen. lll•I) preferentiully establi'h tcmto­
ries Ill dense, shad) thid.ets ol boxehh:r. tl11:ir 
preferred ne ... t tree in this habitat U111v .mate 
comparison' indicated that flycatd1cr' .1!-.11 tend­
ed to ... ettle near water and "here loliag1.• \\as 
heterogeneous. Except for the bm.cldc1, the'e re­
sults are congruent v.: ith descnptt0ns ol Wi llO\\ 
H)1:atd1cr nesting habitat else\\ here 111 the West 
(Wh11rnme 1977, Hett and Sunder' 1987. Scdg 
wick anti Knopf 1992. Sogge ct al I 997b) Our 
results should he combined with si111tla1 hahitat 
,l\scssn 1ents conducted el sew here 111 the 1 ange 111 
I.. t. <'A/111111.1 111 <l mcta-anal)\is C ArtllJ\ 1st .tnd 
Wooster 1995) 10 de,·clop a comprchcns1\C, 
4uant11at1\e hab11.1t model tor the suhspcc1cs. 

Although ,1lm11st half ol the hah1tat \,tr1.1bles 
C\,11111ncd dittered ... ignific.::rntl) bl't\\ecn nest 
stks .111d 1wn uso: 'lies. only three were s1gn1h· 

cant pred11:tor' ol lly1.·at1:her use. There arc 'e' -
eral possible e'ipl.mations lor thi' lack ol di' ­
cnminator; po\\cr. Our a''cssment v.:as hased 
on. and mcawrcd around. nest '>itc,, but a-.ian 
territones serve ,1dditional !unctions including 
pro,·iding \ong pen.:hl'., anti an adL"quate food 
base (Prescott ,111d M1udletnn 1988. Sedg\\ 1ck 
and Knopl 199:2) Our methods ma; ha\e as­
... e .. sed nlrrclates of these other functions onl) 
poorl). Allernall\CI~. settlement patterns of 11; ­
catcher-, ma; he more do-.el; as ... ociated \\ ith 
habitat feature <> at J,1rger 'patial ..,cale .... 'udi as 
patch or \\ atashed I rcemark ct al. 1995, Saah 
1999) W11h111 '\ie\\ \.1cxico's Gila Valley . nu­
merous areas ol rip;iri.111 habitat remain unrn. 
cupicd by Soutlme ... tcrn W1llo\\ Flycatcher" <S 
Stolcson and D. hnch. unpubl. data). These pat 
terns may refll'ct habitat preferences of the fl; ­
catchcr at the patch and lanc.bcape scales: suit 
able m1crnhahitat ma) e:1.i't in unsuitable land­
'capcs. Altcrnatl\cl) . there ma; he too fc\\ tl~ ­

catcher ... to s.llurate lht' area . Future rcse.1rd1 
should co111:en11.11c on 1den11tymg patlcrns nl tl) ­
catcher hah1t.11 sclcc11on .1t the'e larger 'pati,11 
scale., 
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