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\/111rau \Ve: dc:'u 10.:u hah11a1 lcat111" .11 110:,ting plot' ul Suutlmc:,tc:rn \\'illm1 l•l)t".1td1c:r- U:111 -
1•ulm1111 1r1111/111 111111111 I in l\\ll 'IUd\ ,Jlt'il' 111 l'C:lllral ,\n/ulla. ,111d 1dc:ntiticu fc:allllt'' th.ti tfi,triminatcu 
hct11ccn nc,1111 • ,111d rH>n-nc:,ting pl"" fol) ..:.11,·hc:r' 'ho" c:u prt•lcrcnl'C' for nc:,1 pl.itClllt'nt d1hc to 

hrc:.1b 111 the: t:allll(l) .mu "here 1hc:1c: ",I\ 111urc foliage: .11 Ill''' ht•ight and 1'.:lu\\ . tlw•c prckrl'ncc' 
h:ne aho Ileen c.ksu1bcd tor \\1110\\ I l}t.ttd1cr' 111 other p.trt' of thl' mngl' Other prclacncl's \\t: 

1dcn11hc<l 'c<111cd 111114uc tn th" rcgwn. rcllcdmg the <lnmuiantc ol ntm-n.111\ C ,,thtl'dar 111 nc,llng 
arc.1' but ·'"" th.11 lht' rcm:nmng n.1t1H' \\otid) 1egct.111<u1 st' l\l'' "un 1nthc.1t11r ol fll'sllng hah11a1 
I hgh fol!agl' dt·1i-t1) 110010: thl' nc't 111.1) Ix- 1111punant for u c.111ng .1 'u11ablc 1111tn>d1111.11t· 1n thl' In" 
dc:,crt lamht·.1pt' 111 \\ lrn;h the'c b11 d' 11t''' 

1\1•1· Word1 • An/on.1. c·anop). /.111111,/1111111 rr1111/11 <' 11i111111. lll'\I hl'ight. nc,1111g pill!\. Snulh\\ "'tern 
\\illm1 I l)t".lltht:r , \l'go:tatiun 

I hr: ..:nd.m~ered Soutll\\ e'll'rll \\ illo\\ H) l.'.1tch
er (/ 1111 itlmw\ rrmllir < u111111' 1 hrceJ, m npa11a11 
H·• l.'l.tt <lll aero's the '11uth\\r.:,tern United 
\ .111: .. . f'hroughout th1' 1.1nge. ripari.111 habitat 
h,1, heln .iffec.:ted lw the la't ccn1u1) of land 
man.igt'llK'nt pra<.:llt'C'· Prior to the I X81J.... np;11-
1.111 hahitat' along l1l\\ ·ek1a1ion riH'I' .111d 
'ltl'.1111' 111 ,\n1011a \\ Cfl' \\l'tll.·r than ,11 pr..:,,·111. 
.mJ MtrJ"K>ncJ pnm.1111) natl\ c tre..: .md "hmb 
'P•:~1cs :'..1111..:l.;le) .md Bro\\ll 19941 \1•11 : then . 
rh l'r d anneli1a1 ion, 1111p11undmen1 .111d di\ e1 -
'11111. cniund11 ,1i..:r \\ 11hJ1 .m .ti (Stromberg l'N 31. 
and l"\l..:""c ll\c,tm:k g1a1ing <Amou 1 ct .11. 
I lN 11 h.t\C: L'rca1cd ,, It·,~ I.I\ orahle cm in111111c111 
lot rl.'ue111.:1.11ion ol natt\l' 11pa11o.tn plant,, Che1-
• II. up lO 90' I'. ol np;an.111 h.1h11a1 in Art/ott.1 h;" 
h..:en d~gr.1ded t G111 e1 nnr' , R1pari.111 I l.1b11.11 
I "k hm:l' 1490). "h1ch ll.ls rc,.trKted breeding 
S1111th\\ c:-.te111 \.\ illm\ fol\l·,11cher' to 1s11l.t1l•d 
,jic,. \\ 11hi11 a f..:,, loc.t11<11;, 111 the ,t,lll' 1 lw 111 
lllll' ,I.till' of \n11111a 's Southwc,t..:rn W1ll11\\ 
Hyl'<llt'her population' '' 1l'l.1tl'J Ill 11u1 abilil) 
111 1dc111il}. protect. ,11111 t'nnscnc ih hrct'llrng 
h.thll.11 

Ro'""' ch L.11-..c , .ti the c11nllucnl.·r.: of I onto 
Cr1.:cl. .• 111<.l thc Salt RI\ t'r. hosh on..: ol the l.1rg<'st 
hrccd111g South\\estem \\1lhm Fl)'-·a1d1cr P•lp-
111.ttmn' m Ari/on.1 <up Ill 115 terr11onc': l'a1 
.1d11..:k .111<.l \Vood\\ <trd 1/i11 1·0/11111cl. hut nrm.:111 
nc,1 ing h.1hi1a1 .,.. i II llood .111d he <lcs< royed "hen 
lah· wat..:r' ri-.c tn the lc\ cl 111' the ne1\ I} 1t•1111 
'att•d <lam IL S h'h ,111d \.\ 1ldlilc St•1 \ tt·..: 
1996). Charat:teri1.1t111n ol nc,ung hah11.11 .11 
R<•P,l.'\C:lt Lake '' 1mpoi1ant a' a <lc'<:np1111n of 
llt' ling hah11a1 in g..:ne1.tl. hut al-.n tor t:omp.ir
'" n to \eg..:1a11nn 1n othc1 .nea-. to '"h1d1 the'c 
hml' might re Im: al.:. ' I Ill' clo-.c-.1 kmm n hret.«I 
ing ar,·a 10 Rno\t'\Clt I ake i-. al th.: Gtla/~;111 

XI 

Pe<lro Rn er conllu..:n..:..:. \\ h..:rc al lc,1,1 76 1crr1 
torie' ha' e Ix-en 'uppnrted cal'h ) ..:.11 s mt·e 1997 
(Paratlnl·I-.. .111d W11otl\\ ard rlrr' rn/1111w1. Al hoth 
.11ea,, nu.t111g tl'1111111 ie' ol S11uth1\C-.tl.'I n \\'ii km 
Fl)catd1cr' ail' 'flallally clu-.tcrcd \\lthrn pat..:hc' 
of cven .1gcd '1:getation. Thb h." led to 'pccu
lattnn that -.0111c .. u1tahlc nc-.1111g lt,1h1t<tl remain' 
11nocu1p1ed 111 e.Kh ,1rea. and th.11 lhr.:.itcht:r' 
di,placcd 110111 l{,,.1,e\ eh I .11-....: m.1) rdot..lte tn 
the Gila/San l'cd1n Rl\er conlh1l'llt.t' ll \ f-t,h 
.111J \\ ildlile Sl.'f\lt..l.' 1996) It '' .11,o p1i-.,.hlc 
th<1t ch.11.tt:lt'n'tll' ' \\ t1h111 the p.ttdw' of t.'' en 
.1g..:<l n:gt•t,1111m t''l.p)ain 'clcc.:t1H' m·,1 placemcnl 
anti du,fl•ring •• ind could i11frn 111 \\ ildlile man 
.1ger' ahout ll'atu1t.'' to pre,cr\ l.' .111d prntc1.:t 111 
thc'c and 01he1 p<1,,1hlc hrecJing .11ca .. . 

Studtc' or 11c .. 11ng hatii1a1 111 \OlrJllL .... suti,pc 
t.' ''' \\ 1llrl\\ I l)t..ilchcr' h.1\~ hccn comlut.1ed 

m Calilorn1.1 (I r ada\f11\ , I ll•ll .md S.mtlcr' 
1987 ) .• 1l11ng the Coi1\r;1do Rilc1 1n the Grand 
Canyon IL. 1. c'lf1111111: Bnn>.n ll/Hl'il . .iml 111 Col 
oradn (/, r. 11tf,111111: ScJg:\\it:I-.. .111d "nopt 1992). 
fhe'c ,tuJ1c" t·11ncludcd th.it l.'0111pa1cd to other 
.rrea' 1n tlw ,,111w \l'g.:1a1111n p.11d1I', , II) c atcha 
nc ... t' \\Cle u,u,111) huih do~er 10 sull.1t.:c \\tttcr 
anti .,.. ..:r..: sm wunded b) higher dens II) of 'cg
ct.1Lion .ti lll'~t hdght .md tx•lm\ lk) ond thc'I..' 
generaltt•l', , hm\ C\ er. ea..:h 'lllth dl.·,c1 iheJ d1f 
krcn1 "Pl'CIL'' ol lll',ting trcl..'. l.' allllJ'l) .,tructure. 
and ne,1 plan:nwnt \\ 1th1n 'cgel.1t11111 Becau ... c 
Willo" I l)'l'ah.:lwr nc,11ng hah11a1 can \al') suh
'lanuall) b) 1eg1on I Sedg111.:i... 20(){1>. data lrom 
central An1011.t t' 111 )tdd in,ight' 11110 \\"ilkm 
H) catcher hah11.11 u ... c in a dew rt land,.:.1pc. 

Hen.: . \\c dl',l'rihl· 1cge1a11on ch.iral' tcri ... 1io, 
m.:a ... ured tn South\\c,tcrn \\ illo\\ I I) catcher 
n.:,. u ng rloh and 1n nnn-11e,1tng plot-. \\.llhin the 
'ame vcgl't.1111111 pat<.:hc' at l\\o 'i tL'' rn ccntral 
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An1onu. Our goal' \\en: to 1dent1I) ... pecrfic var-
1ahlc' that de ... c11he potential Will1m rl)C:ltcher 
brccd111g hahiiat loc.111) and to contribute to un
der,tand1ng ot general lcature' that charac1eri1c 
llreeding h.1h11.11 1h111ughout the range. Our ob
JeL11 \ c-. \\ere (I ) h> 11111kr ... 1and ho\\ ploh \\ ithin 
patchc' u ... cd P) lll''t111g Wilhm l·l)Catchcr-.. dif
fer Imm tho'c that .m: not u ... ed. I:? I to de ... .:ribe 
hen\ fe.nure' ol nc ... ung habitat in the t\\O 'tud) 
area.., com11.1re .• ind 13) to di ... 1ingui-.h uuribute'> 
'hared h) ne ... trng Wilhm Fl)catchcr., 111 other 
parh nl their rangc from tho'e that are ... pec1fic 
to central Antona. lkcaw .. c riparian vegetation 
i' often modi hed b) ... ca ... 11mll high '' ater ft ow 
um.I j, char ,1ctc:ri1cd h) rapid gnm th, and bc
c~n1'c llycalcher' often mo\ed to nc\\ patchc<. 
between year ... \\C al'o u ... c our dat.1 to describe 
hnw vegl!talion kallll'C' around South\\t:'>lern 
Willow Hycatcl1l'1 nc't' di tier ... ub,lantially from 
year to Yl'<tJ. 

!\.ll 1 HODS 

S1 ic 110., 01 S111 .:; \~I l>\1' Co111t 110., 

rhc: 'tUd) .1rc.1' 111 .:e1111.il \n11111.1, RotN:\ell l.ak.: 
t(iil,1 Count} l .rn<l 1hc Citla/S.tn l'c:dm Rt\ et contluen.:c: 
\Ptn::rl Counl) ) •• ue bet\\<"'11 <;<;~ .111d 658 m 111 elc' a · 
two. and .m.· npa11.111 , .. rr1Jo" "11h1n the urn.I Sonor.m 
de,.:n-.crnh h1111rn: ( ~llnd.lc} .111J Brim n 199-1 l Roo
,e,elt t .1!.:e tndude' 11n.- <;rte .11 the S.rlt Rl\er rnthm 
and nrmtha .11 till' I 1111111 ( r.:d. 1ntlu\\ 111.: Gt a/San 
Pedro Rt\ .:r "ontlu.-n.:c .rr.-a 111.:lude<l 110.: 'rte: on the: 
Gila Rl\c:r .111J '" •1tc' on th<.' S.111 P.:<lru Rt\t:r \'cg
ctal 11111 tx:.:11rrcd 111 C\ en .rgetl ,1.rn<l' "t1h111 <.'.1< h ,11.:. 
'lands th.ti conta11wd <1tlC' or lllL•rc South\\ c't.:rn \\ 11-
lo\\ M)<•ll<:hc:r lC'1t 1tor1<•, '"'rt• called p.11chc' ~Ian} 
'rte' .:nns1~1cd ul otll) rnw patch, hm\l'\t:r, lour 'Ile' 
(Salt Rl\cr 1111111\\, ·111n1<1 Cr,·cl.: 111!1<1\\, Dudle)'tlle. 
.mt! Indian 11111'1 l·orllalll<'d murt· th.in one p.11.:h. and 
ahhuugh the ,,lllw 'ti"' \\CIC ll'<'d hoth \C.tr,, not all 
pat<·h.:' \\c1c n111'1'1c:111 lwt\\L'l!ll ~'"1r,. '>ahn:dar \fa· 
111a111 1C//11111i•\/11111) ,,,., tlw tlonunant "''<Id} pbnt at 
,l(l 19 patdl<'' 111 th" 'lltd} C'.1nopy ,1ml \\ oUd) 'luuh 
\Cl!l'IJlillll <11,o 111d11d<•d 'c:cp11 tllm• (flacdwn• .w/1· 
'1j,,fi11I. Ciomldtnf \\ illm\ (.'i11/11 11ooddi11~i1), \Chet 
lllC'l)llliC: (/'"""'"·' '1·/11111111) .• ind l·r<'lllOJll l'OtlOllWOOd 
(1'11p11/11\ ,, ,.,,,,,,,,,, ) , 

W<· dc,< 11h.:d .rnd 111<-.l'lllL'd 'cgc1;1111m and habitat 
lc;ttu1e' 1n 199~ and l lJ<J<J. Su that cad1 nc,ting plot 
rcpr.:,c111cd .m 111dcpemlt:11t 'umphng un11. we tool.. 
prL'.:auuon' tu tdenlll} .111d mca,ur.- lc;tlur.-, ol uni> 
the hr't .1,·t11c ne't (1 c. nm1.11n1ng .-gg'l ead1 }Car for 
ca.:h le-male I Rourt..e ct .ii I <J<JlJ : Par.id/Id; .-1 al 1999. 
20001. \Ve: tre;ttl'd n"'" 111 th<.' ,,une lcmalc 111 drltcr~nt 
) car' u' 111dqx:nJen1 1111.-mph hc..:.11i....: h:rnak' lhUUll) 
'" 11.:h n1.11c' .111d tcrntonc' hct\\cen 'c:a,on' (l.ull ct 
al ~OOOI . l·ernalc' ll'C<I }<llt11g \\t1h1n the tenitor) for 
up 10 ''"' \\C:ek' .tiler lkdging IC Par.1d111:k. per-.. 
oh,. 1: to .1,ord J"nrpttng tht' .Ktt\11). '' e mea,ured 
'cg.-tauon 111 ,\ugu't \\hen the nc: ... 1. tcrritor). and ad
Ja.:c:m flyl".tt..:her tnrtt<111e' had hc.:n 111ac.:1i'e tor at 
le.1'1 1h1' l11ng. 

\\e mea,ured 'cgct.rtmn .ind hah11.11 c.:hara<.:1.:n,tic.:, 
.it ntlll ne,ung plui... 111 ,\ugu't I lJ'>LJ We a"rgned pklt 

c.:emc:r' at the Gtla/San Pct.In• Rt\ er ,·onfluen.:e h} pl.1c-
111g a gndhne lran'>par.:111:) mer ac:n.11 phutogr.1ph' of 
c:ac.:h pat..:h. r.mdoml) 'elc.:trng gnJ 1111er,ec.:trun,, and 
locatrng thc'e P<lini... 111 the held h1r the largl'I Roo
,c,eh Uike pat.:hl',, 11on· n<''1tng pt,11 .enter' \\ere ran· 
Jorn)) ,eJcctcd from Un1,cr,al lr.m'":r,._. ,\lc:rcaitt>r 
!UT\1 l .:oordmatC'' "tthtn p.11.:he, . Bec.:.t1hC pat.:h 
boundaric ... \\Cle dc:l1neatc:d and n••n nc't plots \\ere 
located 111 the held "tth glohal Jl<"t11oning unit. 
(\\ hr.:h ha'e inherent 'pa11.1I <'rrt•rJ. '11111<.' ranJnml) 
c.:ho,cn non·nl''>ting pl11h "er.: 111 nh\111u,ly un,u11ahle 
'ege1at1on. U'e ol th•·.,.• ploh "11uld h,I\ e c\agg.:ratcd 
drflerem:e' bct\\een nc,tmg 11nd non nc,ung plot.., 
\\tthin the: ... arm: patd1, '" \\C nnl) u,cJ non·nc,1111g 
plol' that con1a111ed a 'itlt.:c:d.rr, GooJding \\tlhl\\, he· 
mont cnttom\ood. or \Chet rnc,4u1tc tree o\cr 5 m 
tall (approxrmatc aH·r.1gc nc'>t hgt : Par;1d11d; cl al. 
l 999 '.?.0001. Non·ne,trng ph>h 1n ho1h breeding area' 
were 0111; mca ... urcd it canop~ c1ncr '""at le,1'1 70'1r. 
if they were at lcU\t 25 m I ront •Ill)' <1ctive tlyeatchcr 
nc\t, and if the)' had no nc,ltllf tlye.11d1cr ;11;11vtt} I ly· 
catcher aclt\lt) \\J\ dctc:rn1111cd following the proloc.:ol 
of Sogge cl at. I 1997;1): ti tl).:utc:h..:r' IH'rt: prc,ent 
adpcc:nt tu a n1111·m:,11ng plol, till' plol "'•' c:'tcn"~el> 
... earch.:d muluplc t1111c' It> .:onhrm the ah,cnc·.- nl 
nc ... b . 

W.: m<:;1'ur.-d 'ege1a111111 .111d h.1hi1.11 \;mahk' w11h111 
un 11 . l m radtu' l'irde (0 0-t h.1. J.une' and Shug;1n 
19701 .:entered on the nc't or. trn n11n-nc,1111g ploi-, 
..:entered on the rand11mly dc:t.-rrmned p<•tnt. Phii... of 
thi' ,j,c are ltkel) w he largl' enough II> dc,cnhc! \ ar 
rabilit) w 1th111 a tcrnt11r; w 11h<1ut m.:.1'unng :ue.1' out
'tde the terrilllr) (Scdg\\ Kk .rnd Kn<>pl 1 '>921 Vcge-
tation :ind haht1a1 'ari.1hlc' lll<'.1,urcd \\Crt' taken <lr 
rnod11icd Imm the BBllU> prot1><:ol tM.mrn ct al 1497. 
Rourt..e ct al 19991 \\c al,11 m.-,1,u1cJ 'cntl.11 fohagc 
den,rl\ (\.1acAnhur :mJ \.1.1l·,\nhur l'lhl ), hut u'ed a 
color ;111.:rm 1dc11 pm·holc c.1111cr.1 <kn' l 7 mm LJO) 
10 c,11rna1c dcn'tl) •• , the pcr<"cnmgc Ill u 0 5 X 0 ~ m 
che.:kcrboarJ 11h,cu1ed h) H'gl't.1tt1111 I Ill' ,amera and 
board \\ere pla.:cd ~ 111 ;1p.1rt 11nd rar-.·<l 111 p.1r.ilkl, .md 
mc;"urcmcnt' \\ere 1ceordc:d .11 '.1rn1u' h••1gh1' up lo 
7 (i m: ah<"l' th" height . t><>lc' \\ere d1lhl'Ult 1t1 111.1 
nipulatc. 'll \\I! rccnt<kd 11111; whcth.:1 'cgct.1111111 ''"'' 
pre,enl. 

\.\ c counted the 11u111hc:r of 'tl'l11' nl 'alt.:cd.ir .... eep 
wrllo\\, Gnodd1ng \\ilh1w. \civet me,qulll', h.-mont 
cnttnnwnod .• md ... nag'> other woody plant 'pct.:tc' that 
c>..:currcd 111 le" er than '\ pit>!\ were not anal) 1cd. We 
al'o recorded ne" height \cg.:1.111011 ntl'<l,urcmcnt\, 
and di...ian.::e 111 the m.•,1 10 nc.irc't natt\c: 'hruh or tree. 
neare't brcat.. in the \egetallnn, anti 1war.-,t 'urlace \\a· 
ter. Suri ace \\atcr mcludcd hnth the n<tlUI .11 '1ream 
channel and :111} 'upplc111c11t.1l \\ .1tcr prc,c:nt at the: 'rte 
( .:.g. , 1rnga11011 run·ofl) . 

The number ol ,.m;ihlc' mea"rrc:J .rt ploh \,med 
from -t0-1rn199~10 Jl4 in llJL)9 l1\ppcnJ1>.1. rh1nc:cn 
ot thc'c: \itnahle-' could nnl) he mc."urc:J 111 eonJun.::
tion \\ith a ne,t •• 111J \\Crc not rcpuneJ h•r non·nc,ttng 
plot' Thi: numhe-r of dc,cnpll\C: \ ari.1hh:' tar outnum· 
bcred the ne,ting plt•t,, , .. """c: '.in.1hlc' \\ere m1xl· 
itied or .:on"'hdatc:J hclurc .in) unal) ,., <Appcndr' l 
(I I Vertical foliage: mc.l'ur<.'lll<'nts \lCrc: a\er.1ged 
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a.:m" all hl'1ghh .and ..:a1d111.al dtrl'CLion' at .1 g1H'll 
dl\tarKl' trom the ne,1, al'rn'' all di,tance' and c.mhnal 
J1rl·l·111111' at a gnen hl'tght, or .1Lr11" all dl\lann:' at 
a J;l\l'll ,·,1rd111al d1rec11011.111d hl'1ght 12) CarH>p) u1\l·r 
''·" ,l\er.1ged al'n>" .111 c.mhnal d1r.:<:11on' 1 ') hi re 
duce the number ot da•,cs Y.llh /l'ro Ll'Ulll,, stem 
1,;ount' "er.: 'ummed a.:ro" .11l 4uadr.int' (4l Saltn· 
d.1r st.:m 1,;ount cat.:gon.:~ ".:1..- tunhl'r .:omhm,·d 111111 
thrl'l' gn111p' ac.:ord111g to d1,1111ctl'r ol 'tl'm .11 hf('.1,t 
height (dhh ): .. mall 'hruh' ( 2 '\cm dhh ). largl' 'hruh' 
(~ :'i 8.0 cm dhhl. and trl'l'' ( 8.0 cm dhhl. (;'i) 1-.u:h 
ol the natl\c 'pcue' \\l'rl' dl•,..:11hcd a' l'1the1 .. 111ulh 
1<8 0 cm dhh> or tree' ( X 0 cm dhh), .md "er,· 
,,urcd ·'' prc,cnt 11r ,,h,cnt I he Appcndl\ al'io 1d,•11 
!Iii..-, '.in ah le .. that 1kpartcd 'trongl) lrom nurn1.1ht\ 
and '"'''-' .1pprop11atch tramtormed hetorc prnl< 1pal 
componl'llh anal)'" ,111J he tore .tn) ;n er.1i;111g \\ n' 
dnnl' lo gener;He l"C'lllf'li"lle '.111ahlc,, 

flt \f 1ih11111 1·t1riahtlit1 o/ 11'8< 111111111 111 tl('\tlllr.: p/o/\ 

\\'<!' used pr111.:1pal •omponem' anal)'" (I'<' \l 10 
dcs,nlx· h.1h11a1 'anat1011 at 11< .. 11ng plot,. fk,ausc 
onl) n11111nuuu' \a11.1hk' pc1form \\l'll 111 P<."A, \\C 

l'~<'ht<kd an) .. pcue' tor \\htrh 'tcm u•unt "·" onl) 
rq1onl'd a' pre-en,·,• <>r .1h,.:11L<!'. \\c c:x.1111inc:d 11 pl111 
of dcLfl'.1..,llJ.! c1gcm.1lul'' ( .. llcc: plutl 1<1 dcud,· ilw 
nulllhl'r ol l"nmponenl' h1 l'"\ll al·I ( Duntc:m"n I lJ89l 
and 1111!11\\L'O \\ilh '""Illa\ ro11111on h> impm\C' lllll'f 
pret.111011 of .:n111po11cnh I 11r l':tlh pnn<·1p.1I ..:ump<l 
11~111. s<nre' "c:re u,e,l 111 h111ld \:-;O\ 1\ m11tkls 10 tc,1 
whether \ar1at1on ,ould he a~counted tor a' an cll<"'-1 

of \ t'.11 or hn:l'<lmg area P .11d1e' \\ L'IT mdudc:'<I 111 the 
111 Kkl .. ·" .• IO<lClr llC,ll'd \\ 1111111 hr.:.:dmg .irl'aS 

/) "11l•111r: t/11fcn·m "' lwlln • /1 11nti11g 1111.J 111111 

1111/1/ll/ 1•/011 11 ''""' ti ''"''" 

D.11a I rom 11.:,11ng .1nrl no1n 11c:,lln" plot- "er,· ll'l'd 
Ill h•11ld ,1 l<1gi,til' rcgre"11111 llllKkl 10 cl.1s,1I) luturl' 
pl 11s b.1scd on th<!'1r poten11.al tn bl.' u'ed 111 n ncsun • 
te•11tm) A nc'l 'u\'1-cts 1ech111que \\U' u-c<l to redm:c 
th• numl~r ol 'Jnahlc~ rc1a111cd 111 thl' anal)'" 1 he 
pr '<.O:dllll! ll\\Ohl0 ll 1.111k1ng lhc p \UIUl'' (II \Ufl,thlc' 
Ill till' hr'l mn<ld !tom 111\\C:\I 10 highest, rdrn1hhng 
th lllPdt•I \\ 1thmn 1hc: \,111,1hk• \\tlh Lht: 111\\l''l I' \,thll', 
• ml tl'pcm1ng 1hc pro<·c,~ 1111111 four mnckl' II.id hl'l'll 
,. 1l11rcd Variahl.:s \\l'll' p.:rr11.1ncnll) rc11111\nl lrom 
1h mnd1•I 11 th<!' 'lllll ol th••ir ran~ s~orc~ \\a' ln!!hcr 
th n ·'"> \anahlc that h.1<l C\l:r sc-nred 111 the l<l\\•SI 
2U lhc '>:imc procedur,· "a' tollo\\cd agam, 11s111 •the 
ll1,cst l'i, then the lo\\cst Ill mnkm~ P-\alucs 

\llh1111 •h .1pplic:at11111 111 l11g1'11l' rcgrl' .... 1on d<ll.'s 11111 
rc,1111l' ,1,.,umpti<•n' .1h11111 1h1.· underlying da111 dt'trl 
hu 11111," me tr<1nslorn1.111011' l.ll' illlatc intcqll<"lallon ol 
od 1, r.111< ''· Odd' r,nio' 111drc,11c: the: 111ultiplical1\l· cl 
led 1111 thc: 1>dd' for "'er~ 111111 d1angc: 111 .111 1ndepcn 
Jc11 \.1n.1hll'. Onl"c the "ct of \anahlc' an lhl' hn.11 
m1.!,·I \\a, 1dc11uh.:J. S0111<' \\c:re tran'h'rmc.1 h> other 
un '' I or 111,tanc<!', hccausc there "ere a' m.in) as 971 
.. n.111 d1:imet<!'r .. ahced.1.1' stc:ms 111 .1 plot. \l<!' \\C'r<' mnre 
11\l'rc:'t<'<I 111 de,cnh1ng h1"< the· odd' c:hang•· "uh .1 
I(), 111.:n.•a,c 111 Lh1. nu111hl'1 111 'tl'llh. rather than \\Ith 
.111111u.:u,.c of a .. ingk 'lclll 

RESLI TS 

We gathered data from 85 fir,t 111.''" tn 1998 
anti 130 in 1999. and mca ... un:d \egc1a11on and 
hah11at cha1,K·tc11,tic: ... at I 23 11011-nc .. 1111g plot' 
in 1999 

\AK \H111n 01 \'11,r:i HI<>' 'r N~s11M. Pt 01 ... 

PC A idcntihl.'d ,jx grad1enh that dc\cribed 
\.lriauon in habit.It al neo.,ting pint.,. Sn.teen var
i:1hleo., had ln.id111g' I0.501 on theo.,c principal 
l·omponenh I PC: 'fohle\ I and 4 l. Ba ... cd on 'ar
ia hie loading-.. thc: hr'>t four p(.', \\Cre ... imtlar 

tor the full mrnld <1hhlc I ) and fur 1111xlch built 

-.cparatcl} \\1th ''"'' h ) car of da1.1. ·1 hu ... corre
lation-. ncl\\ C'l'll \ .iri.thl<!'o., \\ere ... imtl.1r each year 
anti mer,111. Comh1n1ng tlata from h1>th year' re
sulted in dc.,cnptmn of an additional two PC'>: 
m era II thc "' pc., e.\plaine<l 66.6' i ol the var
iance h<!'t\\ecn pl111 ... (Table I). 

PC 1. PC2. and PCS <le-.c11hc:d the ... 11e da ...... e ... 

of '' ood) '>flC\.'le' and .. nag .. and the '1n1c1Urc of 
1h1 ... 'cg<!'t.1111111, rcprc:,cme<l h) 'tc:m 1.·ouni... and 
\.·:mop) hC"ight .md <lc:n ... H) (1:1nk· 1 PC I lle

-.crinc:d a gr,1d1c111 lrom plllh "11h lll<lll\ ... mall
tltamctcr -.altl.·cl.h1r \tern .. and -.mal I 'nag' to plot.., 
with " high. d1.·1i-.c canop). PC:! captured thc: fact 
that South\\ c't<·rn W rl llm I I) 1. ,nchc:r .. nc ... 1e<l 111 
ploh \\llh 111,tll) 1l.ltiH: '>hruh-. and 11ec" hut al'o 
111 pl11h "1th nl.111) l,1rgc-<l1.1n1c1c1 s.1ltccdar and 
'mall .. n;.ig .. ,\ ., dC"l rihc<l t"l) PCS, 11c .. 11ng plot... 
in ,ome patdll'' \\Cr,· tanhc:r from \\atc1 .ind h,1d 
fl"\\ largc-d1a11w1cr 'nag': tho'l' 1h.11 \l ere do'>cr 
to \\Jtc1 h.1d lllllll' largc:·<liam<!'ler .. n.1g .... 

PCI. PCI l'C4 ,111<.l PC6 dc:".:11hcd thc: rangc: 
ol <lc:n..,itic:-. ol lolt.1gc: ~•ntl c.1110p) 1.'1 >\er that 
charac:t<!'ri/l'd lll''ling ploh I l .thlc I). PC I rc
tle.:ted thl' rnngt: of c:anop) hc1i;hts and dcn .. 1-
ltcs. \\hcreas l'C3 mlll PC4 tlcM.nbcd \iegetat1un 
JC"n"ll) at or hchm ,1,eragc nest height (-l.5 m 
.... 1.41 \ll un1i.... N 1921. C'ithl.·r '"1h111 I m ol 
thc: nc:..,t (I'( I I or ,l\cragc:<l .n tl111.'l' dl'>1<1ncc' 
from I h> I I 111 from the nc:..,t ( l'C H PCo \\a .. 
.1ttrihutahk 111 \ ,11iahility in di-.1,1111.1.· of e.1ch nc:'t 
111 lhc: 1ca1c'i h1e.1I-; in thc: 1.".111op). 

.\ ">OV \, lor each of the .. ix PCs intlil:.11cJ 
that nc:'t ng plot~ \\ere more '111111.11 \\ 11h111 than 
lxt\<ec:n p.1td1c:" 1.·~cc:pt po"ihh lc>1 PC1 (T.1hlc 
21 Spcde' compo .. 1t11rn ot \\ ood) \ c:gct.nion did 
not d1angc: hl.'twccn yc:ar1; \\1th111 ,1 patch . How

C:\Cr. hecau'>c: ,1 dillcrc:nt 'cl ol patchc' "a' u!>ed 
for ne,ting c:ad1 }l.'ar, :..tat1-.w.:<tll)' 'ignihc<llll in

tcrac:tion dfcct' for ;car-b}-'llld) arc:a lor PC I 
and PC! '>l.'orc:-. indicated that change"' 111 patch 
u ... e aho rl''>lllll•d 111 u ... c of area-. '' llh different 
'>pcue ... co111p1h1tH1n anti '>trm:turc. In 1999 . 
pate he .. u..,c:d ,11 Ro1hc\ ell l .1kc had .. honer, le'' 
<lcn\c c<111op1c:-. and morc: -.mall d1;1111ctcr -.alt
cc<lar and ,11;1g-. (Fig. I) Thi'> dc,cnpltlrn also 



X4 SIL Dll \ I'-. .'\\'!Al\ BIOi OCi't 

I \Bl I· 1 Ro1 \II I> 1'('1\ 1 O\lll'"'· l·1c,1 '0\ \I I I\. '"'Ct \II I \11\1 J>1 I<( l '-1 'v \Rl\110' I \Pl \1'011>" V1 c, 
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\an 

\ t'rllcal folr.1gc m ~ nJ "> t lhc nc,1, 
7" 111 high 

~um~r ol ... a11n•J,11 ... 1cms 2.5 cm J1am 
\'c1t1cal foliage I m :-.; and :-; of th..: 11..:,1, 

7 .6 111 high 
Num~r nl 'ahc..:Joir 'll'lll' 2.5 X.O cm 01.1111 
C.mnp) hcigh1 
1>1 ... 1.mct' to ncarc·,t n.tll\ c• '"er 5 m high 
~um~r ol ,aJtccJ.ir Mi'lll' l'n:alcr 1han X nn \h.1111 

~um~r ol 'nag' le" 1ha1 X cm J1,11n 
\en11.JI h1hage 1 111 !" .md 5 ol lh..: nc..,t, 

2 Ill high 
\1·rt11.'.al foliage 111 N .111d 5 ol the n.: ... 1, 

'i Ill high 
l'l·rc<'lll cannp) l'OH'1 
Vo:nK.il tnhage '> 1 rn N .ind 5 ol the nc,t, 

'i m lngh 
VcrtKal foliage Ill N .1ml 5 ol th<.' "'"'· 

2 111 high 
:--;u111her ol ... nag' grt".lll'f than X cm <.11.1111 

1>1s1.111c..: to \\at..:r 
l>l'l.llll'C to c,mup) 1>1x·r11ng 

l•1g..:11,alu..: 
Cumulativ..: percent '.ma111.·..: 

ht nl',ltng ploi... 111 pa1d1l'' .ll the Gila/San Pl'dro 
Rl\l'I conllm:n1.1.· 111 1991'. O\cralL Roo,e\clt 
I .11..l' had k\ver n.111\e wood) planh and more 
I arge saltcellar and \mall ... nag.., ( f=ig . I ). /\' 1 e
llcc11.·t.l h)' PC-t. 111 hoth y1.«1r .... ne'l' at Roo ... evl'lt 
I ake hat.l more 1.-.111t1p) l.'ll\ 1.·r and t.l1.·11,1.·1 I oh age 
• 11 ne"t height .111d hchm. at lea'! I 111 111 the 
Ill th .111.I '>OUth \ll th1.· lll''t than did , ..... t .... 11 th1.• 
Gila,\ 111 Pedro R1\l'l 1.·ontluen.::e Both \llld) .1r 
c.1 ... 'l'orcd higher on PC-t 111 1998 than 111 1999. 
I he ... 1ati\ti1.:all) ... 1gnif11.,1nt 1111erac.:1ion 1.•l ll.·1.:1 of 
year and ;,tud) area for PC I and PC ~ ..... ·01 cs 
d1ara1.·1crl/ed ne ... 1i11g plot.., at Roo ... e\cll 1n 1999 
.111d Gila/~an Ped111 Ri' er conlluc111.:c 111 1998 for 
their greater eanop) height. higher foh.1g1.· den· 
''') ,1ho\c a\ eragc nc't height. and denser lo 
hagc tn the immcdiat..: '1c1111t) of the n..: ... 1 .• 11 ,111d 
hl'11m a'eragc nc ... 1 height (hg. 21. The ..,tati,ti 
1.all) ... igniticant ..:fte<:I 011 PC6 of pat1.hc' and of 
the 1111crac1ion effel'I ol year and ... 1utl) <trea CTa-
blc 2) rcllcctcd the fal'l th<ll ne<.,h wen: .1 ... imilar 
d1..,t<tncc from canop) opening ... both )'ea .... ;it the 
(111.t.IS.m Pedro Ri\CI <:onllucn<:c. \\h1.•r1.-.i-. at 
Roo..,c\clt Lake. ne ... h \\ere built mm:h do..,cr to 
c.mop) openmg ... 1n 1998 than in 1999. Thu .... the 
model rcfleu' \lgn1hca111 hct\\ecn-)car d1ffer
e1Kc'> du.: to u ... c ol dillcrcnt palchc-. at Roo-.e 
\ell. 
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fh1.·rc \H'rc I 'i \ariablc' in the final log1'1i<: 
n:gre-.sion model (Table 1) t\., di'>tance lo can· 
op) opcn11w doubled. the odd' ol .i plOl b.:1ng 
occupied h) \nuth\\.:.,1crn \V11!11w l-1)1.·atchcr ... 
dccre."<'d U' r Douhhng tf1,t:.t1KC to \\al.:r de· 
...rc.ho.:d the ll\.IJ, ~-I' c. lh,iugh the change \\a .. 
no1 -.ig111111.-.1111 at the tl o.o:; lc'cl. For each 
meter 111 1.·annp) height. odd' of hemg occupied 
more than l11pled. r-oliagc dc11'1 l). rcllccted b) 
percent canopy <:over and H'1t1utl lohage mea
'urellll'llh al 2 and :; m heirht. 111crea..,ed the 
odd' of a tree hl'mg u-.ed lor nc ... 1ing Plot-. were 
more a11r.1ctl\ c to ne..,ting llyc.11cher' 1f they held 
more -..mall J1amc1er c =::x cm I 'ch ct mc ... q111tc, 
more nud-\1/Cd (2.5 cm X 0 1.•m) -.altcedar 
... 1em-.. fe\\CI \111'111 diame1c1 ( 25 cm) or large 
diameter C 8 <:m) ... ahce<lar. \ch .:t me.,quite, anti 
Goodthng w il lm\. Descnpll\C ... 1a11 ... uc ... for th.:se 
variable' arc prc ... ented in T,tblc 4 

Some ,,1ri,1hlc-. 111 the l111al log .... 11c regrc ...... JOn 
model <ltd not contribute 10 the de..,crip1ion ol 
ne ... 1111)! ploh n able 3). although .111 had per
formed \\di 111 interim model .... Goodding \\il
lo"' v..ith J1a111t:ter-. le" than 8 llll rarcl) IX 

curred on ou1 plo1-.. were almo-.t af\,ay., a"o 
ciated "ith nc..,ting plot' ( 10 of 14 1n.,tanee...i. 
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'Jl",\lll I ) l 'I\ \l<I \II \ "0V \ Tl s Is ()' PC\ 'it Of(I\ Dl·S( 1<111"( \i1c.11 \110' Gt<\1111'\I\ B11\\11' '>ot 111-
I \\11 I< W111 O\\ h H \t< 111 I< Nt ""<; P101s I'- Cl '\ll<\I ARllO'- \ 

I~ '\0t11'Ct" '-'um ,,f '\qu;t;n:' df I' 

Sti. ,, .. ire a () 216 0.05 08-W 
'I~ 0 025 0.00 0 965 
Pakh 'i"' 177 I~ 7 -12 0.001 
Stud) .,IH".t '\,•ar x 1n I 16.-lX 0.00 I 
I .rrrn 8'i 809 17' 

2 S1ud\ an•a 2 1 '2·~ I 6.35 0 048 
Yea1 0 000 I O.CXJ 0.9% 
Pat..:h 7'! 770 15 17.42 ().()()) 

Stud\ .. irc.t•Yc.1r '018 I 9.9'i (l.()02 

Error 'i2 SIS 17"' 

Stud) .. trl".t o I '1 0.06 0.X27 
'lea. I 21X o.:n 0.65.1 
Pah:h 22 -16-l JS 1.62 ().()7J 

Stud) a1,·a • '1\•ar 1 166 I 1.6-l O.OS8 
l: rnu 1511 1J55 17.' 

S mh .uc.1 hi)()() I 1.51 0 070 
\~ h.216 I 7.87 0.()()6 

Pa1d1 11J ll () f'i 4.15 0 001 
E r • r 137 835 174 

'>tud\ ,\f'(.",I ().()()() I 0.00 0.991 
\1• H 0. 16X I 0.79 0.176 
Patd1 !n X71 IS I 1.96 () 001 
I' rrm XI '16 174 

" Stud) .uc.1 I OXX 1 O.OS 0.821 
Ye.,. 22764 I I) 78 () 540 .... 17%5 l'i -UI 0.11111 
\t td\ .. ue.a 'le.1r I '>4A6 0 !Kl I 
I rr 171 

"Crl" nn.1cd " thin tuc.I) arc (110 

4 + Gila/San Pedro R1vor 1998 

• G1 a San Pedro R vor 1999 
3 <>Roosovcll Lake 1998 

O Roosovell Lake 1999 0 2 

¢<> 0 0 0 

N 0 0 (..) 
~ Cl. 0 

0 . o o•o, • • 
oe 0 

-1 • • • • • • 
-2 

-3 

·2 -1 5 -1 -0 5 0 05 1 5 2 

PC1 

11( ,1 RI · I A \era!!•' l'C I .md l'C2 'core'" 1111111 hrc1·1hn patL i 1c' lor \ cg1·1.1t11111 mea,urcrn1·nt' ,11 Suuth\\C,tern 
\\.tll<m I l)"L'atc:hcr nc:'t plnh Ill n•ntral ,\ri1n11.1 Im\ 1>c1 '..:ore' c.Je,utlx•d ploh \\llh high. 1k11-c 1:mnp). \\hilc 
lugh ,c·orc' 1ndic:ated n1any 'mall diameter 'alln·d.1r 'tcm' and ,11,1g,. 1 ltgh PC2 '..:ore' 111d1c:at1•d prc,cn..:e of 
man) large 'altc.:edar' hut IC\\ nati\e 'hruh' .u1d tree,. 
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4 

3 

2 

• Gila/San Pedro River 1998 

• Gila/San Pedro River 1999 
ORoosevelt Lake 1998 

ORoosevelt Lake 1999 

<> • o 
'<t •• ..:> 0 <> <> (.) 0 
ll. 

0 <t ~ • 
0 <> • • • • -1 • • 

-2 0 

-3 
-2 -1.5 · 1 -0 5 0 05 1.5 2 

PC3 

I IC' l RI. 2. ,\\Cl .1£c PC 1 and PC-I 'crnc' \I 1111111 hrccdmg patdll'' h11 'cgctauon mc;1'urc:rnl'llh <II South,,c,tcrn 
\\, llo\\ H:.cat<hl·r II<''' pint' m n!ntral An1nn.1 Sl·nrc:' on !>.1th .P<l'' rnuc:."cd \\llh dcn'lt) of 'Cl.!Ctation at .ind 
h.:Jo\\ nc't he1gh1 "llhm a 1111e meter ntdlll' nl th<." nc,1 ( PC1) nr II 1 1h,1.111cc from nnl' II• 11 meter' 1PC-l 1 
PC4 ""' abo p.1,lll\CI) correlated \\llh percent <anop) co\cr 

am! were ncgatnel) cmrch11cJ '' irh rr<·-.enl·e of 
larger GooJJing ''illow-.. A-. a result. 1he param
eter estimate for (iomld1ng willow ''a' inllateJ 
anJ unstabk. T" 11 '.tn.thles (\·t;rt1cal loltage to 
the 'outh anJ 7.6 111 l11gh. anJ -.altcedar 'tem' 
largl'I than 8 cm J1,11111 ha\C high P -\alu.:' .inJ 
o<lJ, ratio' "' d11'c 111 I that thc;. Jn 11111 ,1JJ 
11111re tnlormation ''hen cornhrneJ \\tth other 
-..1riahlc., an th<.' model. The-..e two \:lrtahlc' \\Crc 
htgh l) cnrrclatl.'tl \\ilh l"<tnopy height .111d w1ti
cal foliage to the nrnth al :'i m high, rc-.pl'cli\ely. 
'o thc11 lack of impottann: in the hnal modd i-. 
he't e\plaineJ a' a re,ull of multicolltne.mt;. . 

Dl"iCLSSlO'-
ll.1h1tat char,1l tl.'rt,ttc-. ,1flect -.un n .ti .111J re 

produl·ti"e 'lll'le" 111 h trd-.. con,eq1tl.'ntl). w.: 
e\pel't -.pecic' to han: Jevcloped prekrl'llcl'' lnr 
particular clcmenh 111 their cm 1ronment Lvcn 
lrn hmad-rangm~· '-Pl.'lic-. lit-c thl' Willow l •I) 
catcher. we C\pect to unco\ er .. 11nil.11 h.1hit,11 
lcature-. at ne-.ung -.11e-. alms ... thc1r r.mge. On 
the other hand. \\e at-.11 e:1.pel t <le\ elopment ol 
preference-.. that arc not -..hared range·\\ ide. hut 
enable the -.pcc1e-. to explrnt .mu al.'.cnmn111date 
eaLh of the p<1nrcula1 rcgmns in \\htdl II br.:eJ, 
Om <lcseription of hahrtat use in central A111.nna 
d.tnfte, common clem._.nt.., nf flycatcher ne,tmg 
hahttat aero-..., it-.. 1ange. an<l focuse.., attentmn on 
ne-..ting habit.it prefe1eni:e ... of South\\C-..tern Wil
l<m Flycatcher' "ith1n the Je-.ert lantJ,L·.1pc in 

part1i:ular. 
fhree t) pc-. of \ <trtahle' characten1eJ plaL·e

mcnt nf nc ... t-.. within 'land-. of even ag.:d \egv 
luttorr location. 'tructural component-.. and flo-

n..,tlL l'o111p11 ... tt1nn Our finding th.It ne,ts wcrl.' 
l<ll'atcd n.:ar i:anopy breab matchcl! 1he re-.u lt' 
of 1 lett and Sanders ( 1987). hut Jiffers from 
tho'e of Sl·dg\\ id; anJ Knopf ( I 992) The ap
parent dil ferenn: in re-.uli... m.1) reflect differ
ence' tn \egetauon t) pc and -.trudure Sedg\\ id: 
and Knopl I 1992) examinl.'d nc't' 111 -.hrub·\\ll
l<m l'lump' 1111ean height '\A 1111 \\ithin larger 
herhacenu' 11panan -.trctche-.. In th" stu<ly. ne-.h 
were placl•d 111 largt' -..tand-. 111' tree., (-.altecdar. 
Fremont cottonwood. Go11dtl 1ng \\illow) thut 
form a u111I011111)' dn-.cJ C(llHlJl) (mean height at 
ne-.t 8 4 m: I ahlc 4 > Whl'r<'.t' Sc<lgw ict-. and 
Knopt I I 992 I found th 11 tcrnalc -.electeJ ne-.t 
-.11" \\l'IC mrnc J1-.t.mt th.m 1,mJ11ml) cho-.cn 
point-. l rom open mg' 111 'egetat1on m our more 
thidd) \egl.'t.1tcJ ,ite,. fcmah.. South\\·e,1ern 
Willow l·lycatchcr -.election ol L'•lllopy breab 
may relll'l'l a foraging preference ol aerial in
\ecti\!ire., , In the relatively mote open habitat 
de ... i:riheJ for other Vv1lhl\\ l·l)l'atchcr popula
uon-.. h.1htt.1t -.tructurc that enable-. aerial for
aging ma) hi.' more readil) ,I\ .1ilahle. anJ fe 
male-. c.111 choo'c more clo,ed nc.,ting habitat 
bu1 '>till he do'e to foraging habitat 

Nc,ttng vegetallon at our -.wJy 'itc-. '"a' 
charactcri1ctl by tlcn'>c folt:tgc up to 5 m high, 
approximate!> the same a ... the a'>erage nc'il 
height Although plant -.pec1c' composition and 
height d1f k1cd 111 specific-. from that at our -..tte-., 
bmh f·lett and Sander' ( 19X7> and Sedgwid: anJ 
Knopf ( 1992) reported -..election ol high foliage 
den'>ll) at ne-.t height for other Willow Fl) catch 
crs. Thi-. ptcll.'rl.'nce ma> 1mpnl\t: flcJging .,uc 
cc-., through cnharn.:ed concealment from prctl 



TABLE 3. Orms R' 11os f 'R0\1 1 tll' Fr'"' LCKilSll<' :\lc>DEI . D1 .sc1<1111,c; Drrl FRE.,n!> Brrn 1rs Srn'111w1_s 11 R' \Vu.1.ow Fl .YC',\IUll R Nr s 1 ISCJ '"D '\/o.,- l\1s11,c; Pro rs 
" . 11n S.\.\IE PA1n1 rn Rll"\Rr1\S V1·cil:L\TIO' '' CtSIKAI ARl/O'''· 

<I~ Cl'll C".I. 

\'01"i:lbk Definition of unll 1ocrca~ OdJ .. ratio l.owcr l 1p1X"r I' 

Localion in parch 
Di,lance lO canopy op<.•n111g f),1ubling of di,1anc<.' 056 CU32 0.955 0.033 
f)i,tance to water Doubling of di,tancc () 76 0.542 1.056 0.HXl 

,\moum of foliage 

Canopy height I 111 (up to IOI 3 19 I 776 5 740 <0.()()()5 
P.: ·cent canopy CO\ er 5~ mcrcmenh O\ er 70'11 1...15 0.920 .:? . .:?81 0.1 I 0 
Ve111cal foliage >I m to tlw south, 7.6 m high HI'''' 122 0.9 lh I.Ci:?::! 0.173 
Vcnu.:al foliage > l m to rhc north. '\ m high I 0',f, I ...15 1077 I 951 0.014 
Vcnical foliage 9-1 I r11 from the ne,1. 2 m high 10'-'• 1.50 I l.:?7 1.999 0.005 

Spene-. composumn 

D1'tance to neare'l 11ariH' .\hrnh/tr<'<' 5 m im:rcment' to 50 111 0.7X 0<->56 0.lJ.'.:? ().()()6 
Saltcctlar stem' greall'r than 8 cm tli.un Doubling of tlcn,11y 0.91 0.56.' 1.476 0.707 
Saltccdar stl'ms up to .:?.S un diam D•>ubling of dcn,11y O.J4 0 171 0.6 70 () 002 
Sa tcctlar 'tern' 2.5 ~x.o .:rn diam Doublmg of tlcn,i1y 4.97 2.3()() 10.729 <0.0005 
Vch ct mc,4u11e gr.::11t•r 1han 8 cm tliam Prc~cncc/ab,cncc cuµ ()()(}.l 0.294 0.002 
Vch ct mc,qu1tl' le" 1h:in 8 ~·111 tlrnm Pr..:, .. ·ncdab,en..:c 9.9.:? 1.899 51.XM 0.()()7 
Goo<ltling "illow grcatl'r than S cm diam l'rc~.:ncc/ab,encc 0.(}.l (l.()()6 0.320 ()Jl02 
Guo<lding willow less than X cm di:11n Prc,cn..:c/ab,cn..:c • 0.63() 

• Onl~ 3..i of 226 riot.\ contaull..'11.m.tll-di&mC'IC'r C1'Xlddt!1£ willow. all but lnur of lhnc- \\CfC' nc~tmg plOls. Ill(' odd\ r.ttio C'~timatc lor th1' \araablc lhcrt'fnrc h.id h1~h ,-arnmc~ and 1.:hanGC'd dramatically a .. dtfkn:nl 10{:1;.uc 

rcj!r~·sjjjion 111,.-L:h. wcr~ (htcd; ho'At:\'cr. 1hc O(IJs ratio '-'omputed from 11 1.implc contingcnc) table •i 7.~. 

< 
[Tl 
0 

~ 
> 
-i 
0 
7 

> ...... 

tr. 
j 
z 
0 
'"O 
r 
0 
-l 
;/) 

::= 

...:; 
~ 

:-

:x 
-i 



xx STL Dll <.,I'\ \\IA'\. BIOi O<i'l . 0. :?6 

lt\BLI~ 4 Ml'" (\'\II Sill 01\i·(il1\11()' Cll\I<\( llRISll(\ "' ( l'-IR\I \Rl/O'-\ 111\I Cil\R\( ll·Kl/Jll [)11 

111<1'\('(\ Bl l'\llS Nl\11'-lo \\Ill No,'\1\11'\(o Pi<ll\ \'-1>/0R Dl\tKll\lll Cll\R\(llRl\ll(S 111\I t\l<I Hl<olll) 

\' \IH \HI I Bl 1 \\I I ' "'I '11'-<' 1'1 ()IS 

\a1 hie 

l>J\1.uu:e 10 eanupy 01w11111g (ml 
I )j\1,1nn: lO \Urfacc \\ .tt<·r ( 111) 

()1,1.111cc to neare't n.111' e plant S m high I 1111 
( 11m1p~ height I 1111 
Pi: r<·ent <'anop) CO\ er 

9 2 I I n1 
665 <5.22> 
12 <) ( 18..'\'\) 
X.4 (0 32) 

95 0 ( 0 'i(I) 

'.'\.-JO nc Un• 
ploh 

IJ.7CUl1 
150 7 (2.07) 
24.412·u1'1 

7.2 coot I> 
XX.9 12 S21 

\.:rlleal lohage on nonh "'uth line at 

2 Ill high 

111 lrom nc't tree('< ol hu.llll •1h,<ured) 

W.O (I' 70) l8.6 t 17.901 
'i m lugh 49 8 I IX. J 'i I 31.6 I 20.89) 
7.h 111 l11gh n 2 124.281 20.0 i:n. Hi 

1>1 Un 

u hcJ 
ll<'>Un 

;md non 
OC' ting 
pl h 

:-; 

:-; 
:-..: 

~oun:-c l 

\ • 
bi ht) 

•mon• 
OC'l\110'" 

\. 
'( 

>. 
\. 
.\. 

x 
\. 
x 

Vert1l-.il foliage hrad,cting 11.:'1 tree 011 north 'outh 1111<' (''{ 

2 Ill high ~8.0 (21) 27 J 
'i7 5 C~I 'iC1) 

46 4 ( ll) .No;) 

11.2n1 M<> 
37.7132941 
21.1P4001 

'i Ill high 
7 6 Ill high 

Ire.: (diam X "m) counl h) 'P.:"IC' 
S.11tc.:Jar 
C1>1xlJ111g "illtl\\ 
\<·he1 me-.qu11.: 
Snag 

Shi uh 1d1am 2.S 8 <'111 I l·uunl h) \fle.:1.:' 

s.1 ltu:d.ir 
OoodJtng "1llm\ 
\chct nk,ljUH<' 
Sn.1g 

.1tpr.., < 'vlanin and Rnpl'1 I 9X8) and/rn h) pm
\ 1d1ng .1 more la\orahk mit:rnclimatl' .ll 1he ne..,t 
I \\',11,herg 1981 I ( >nl' .1dditional feature ol lll'..,l 
placement at our 'tlld) ... ne-.. m.i) p1m rd.: 1rn
p11n .:d microchm.11l' .it the ne..,t ....,c..,ung plot-
h.1d higher canop) <'O\l'I than non m: ... 11ng plot'>, 
thi' \\a.., not reported .it other \\ illm\ Hycatl·her 
ht eed 1ng area.., thac e\ pencnce lo\\l'I .1' l'l;1pc 
ll'rnpcraturc.., and le" ..,oJar radiation d11111t!! the 
breeding o,ea-.on 

Other clerm:nh of ne,t111g plot-. 1n 1:.:1111,11 i\r-
11ona arc abo r<'\l'alrn).! .1hout the hah11at ,1\,11l
.1hlc in thi' region \.1ltu:dar. a non nati\C pl.int. 
do1111natet..I all hrccd1ng patche' 111 our 'tut.I). 
I lm\e\er. Soulh\H''tem \villow f-l)1:<lld1c1 fc. 
rn.1Je, dit..I not t1'e all o,i;c..,/agc.., ol -.altcedar 
equally: nc ... ting plot-. nrntainc<l <li-.pmportion 
atl'lv morl' ... altcet..lar ... tem-. that were .., 'i X cm 
dhh: ant.I le\\ er ... 1em' Imm both largl'1 and 
,m,1lkr ..,i;e da'":'. Thi... 1-.. '111111.ir to the t..lc 
'.:riptron of -,altcct..lar u-,c 111 the Grand Can) on 
< Bnm n 1988 I \\'c caution that ... electh c u ... c ot 
.1 'cgctauon typ.: Ill' plant ... pccie-. (Ill thr' <.'a,c. 
ti...c of 2.5-8.0 c.:m dhh 'altc.:et..lar) doc ... not 1mpl) 
high quality hah1tat. perhap.., a ... sod<llcd with 

24 7 l'i ()\) 

I 4I1 4ht 
0 o 10 W> 
() l) (' 17) 

49 'i <7 XX> 
0.4 t I 'ih) 

0 SI' 4 'J 
I lh.S 123 75) 

16.4 (I 0.18) 
0.1 I I ll<ll 
0.8 (2 4 1)) 

2.7 <.108) 

27.9(11 X·I) 
o 0 (0.29 I 
u (4 92) 

724fl2t>'> 

x 

high n:p1 ndt1l'livc rate.., (Yan 1101 ne 1983 ). Our 
'>llll.l) addrc..,..,ed tl)ca1d1e1 p1cli:1<.'nle.., but not 
habit.II q11.1ht). 

Note th.it .1lthough n.111\ 1.· trce' .111J 'hruh.., .m: 
not u ... u.111) .1 domin.mt u111\p1111cnt ol the \Cgc 
tat1on .ll 0111 ,tuJy area,. pre,c.:111.·1.· ol 'm~1ll-d1-
amctc:r Good<ling \\illm-. 111 \Chet 1rn: ... 4uitl' 
ncarb) llll'll'it,ed the od<l-. ol hndmg a Soulh 
we ... 1e111 W1llnw Hycatchcr nc..,t 1 !'able 3). We: 
h:l\e no 111trnmation to e\pl,tin thl\ a ... ,ociation 
but hecau,1.· younger ..,hrub" rl'l]lllll' .1 higher" a
ter table: th.111 do larger trC<''· plant... at th1' 'cr<il 
stage 111<1) 111d1catc: a pani<.·ul.1r hun1i<lll} and/111 
m1erod1matc that the bird' preler. 

Some: \ cgc:t,1t1011 mc.iwrc:meni-. \\ere i mpor
tant lor <l1-.tingul'h nc'>t111g and 11011 nc..,ting plot., 
in 1999. hut abo ... howed con ... 1lkrahle variabil 
it)' among nc-.ting plot.., that wen: mca,ure<l in 
1998 and 1999 <Table 41. h11 111't.1nce. in 1999. 
SoutlH\c,tcrn \\'illo\\ Fl)c.11d1c:r nc't plot-. hat.I 
t..len,cr 'egctation at and hehm ,1, eragc ne ... t 
height th,m non·ne-..t plot.... I lo\\C:\er, in a pattern 
that "a' <1l'll repcatet..I with othc:r ',tnablc'>. anal
Y'i-. ol ·"'llc1atcJ princ.:ipal l'o111poncnt '\cc•re-. 
from 1998 and 1999 in<.lictllc:d that there i.., con 
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'iderahlc 'ariatHlll 111 foliage dcn-.it) among 
plot-. .• in-.ang I rom hl't '' l'Cn-) c.1r diflen.·ncc-. 111 
\egetation t)pc and/or ,l\arlahilll) .rt each hrced
rng area. 

Cher.Ill. \,111.11ron rn ,l\,1il.1hk h.1h11a1 at the 
''' o -.11u.l) .1re.1' \\.rs srnul,ir. Ch,111gc' rn rc,l'r
\ oir lc\c! and 'ca-.onal tlnodrng .thlflg the rher' 
IMH' led to lo" ot MllllC st.111d' .and nc\\ gnm th 
ot other,, 1 ht' 'u1.:l·c,,ion.1I pul\:c" '' important 
for generating mid '>ltcd '"hlcd.ar .mJ Cioodding 
\\illo\\ '!anti'> that .Ill' .1pp.trc11ll) la\orcd b) 
South\\l',lcrn \Vtllo\\ H)l'atd1c1' "iul·h -.iand' 
prO\ rue a po"iblc l'\.,1111plc ot hahtlal that i' pre
ferrl'd hut occa,ronall) a\ailahlc onl) in limited 
quantitic' . Although our anal)'C' 'hll\\Ctl that 
older tree' general 1:,- l ha1 aL'leri/e non-ne,lrng 
ploh. \lllllC ne\lrng rlo1 ... (e,pedall) al Roo ... e 
velt Lal-.e) drd includl' o lde1 trees. The hetwl'en 
year and between area \arratron in hahi1.11 cap
tured 111 our ana l) 'i' mrgh1 he 1clated to the d)
namil n.11urc ol iip.11 i.111 ') ''l'lll' i 11 central Ar-
11ona \\e 'l'el'Ubte th.11 it 1' po,,1hle and 
e\peucd th<1t in 'omc )l',11' the1e ''ill he le" 
prele1TL'U h.1h1t.1t ;I\ .11 la hie. 'o Soutlm c'tcr n \Vil
lo\\ l·l) catl'lwr ... "ill ne't 111 h.1h11.11 th.11 '' ;l\ml
ahlc hut not rH!Cl''s.11 ii) prclertl·d Sp.111.tl .ind 
tempor.11 'a11.1hili1\ rn hahrt.11 ·" .11 l.1hil11 \ rnc.111 
that rn onkr 10 .1s,ure sull1cre11t .. u11.1hle lll''trng 
habitat 1n 1110,t ) e.ir>., 111an,1gcr' ma) nl'l'd to '>C-

1.urc lar gcr '"l'ldll's ot 11pa11,1n 'cgct.1111111 than 
11 l' 111: .. t 111g ICI I rtom:s \\Ou hi .tl'llt.tll) lll\ er Ill a 
gl\en )C.1r 11.thllat 'anahilll) 'h11uld be con,1tl
crnl "hen de1c1111rntng the ,,1.:.tlc at "hrt:h con
'~n ation l.'lt<1rh lor tlm. 'Pccic, \\Ill pnnc ef
kctl\l'. 

rl1e ~l.'alc ,II \\ht\. h \\ l' (k'>l'l thcd h,1h1tat U'l' 

h) South\\ c'tern \\ 1 llo\\ l· I) l.'atd1er' lllll' .. t al'o 
he carefull) c\arrnncd 1 ht' ,tud) ",.., precipi
tated in pan h) th.: olhcn ation that nc,tmg ter 
ritorie' arc oltcn ,p.ttt.d I) l'lu,tcred \\ 1th111 "h.rt 
initial!) appe.trcd 10 he homogcne1111' 'egct.ttu111 
'tamh. Our analy,is of\ an.thlc., t·entcred on the 
ne.,t rcprc..,cni.. onc le\ cl of l1.1h11.11 'ckctu•n .rnd 
doe' not adtlre" 'l'k'llu111 queslton' .11 other 
'cale,. For in,tanl·c. at th.: 'tud\ are.1 'calc. ll'l' 
of onl) nparian hahllat i' C\ 1dc;1ee th.It d1,t.mcc 
to \\ ater i' an import.mt d1.11.ll'tcrr,lll.' H1l\\ C\ cr, 
di..,tancc to \\atc1 did not d1ttc1 'ignihL'.llltl) be
tween ne,ti ng and non nl'"llng ploi.. '' llhtn a 
particular pa1d1 ol nparran hahtt;tt. Stud) of 
... tand.., that arc u ... cd and 11111,c that a1e not Illa) 

reveal that it i.., at thi.., 'calc that d"lillll'l' to \\ate1 
de ... cribc.., habitat u .. cd h) "iouth\H''tc111 Will1m 
Flycatchers. Fine \l.'alc hahrt•ll -.l'lecuon llHI) 

a lso di ffcr among 'ext''· Scdg\\ 1cl-. and Knori 
( 1992) cautioned that nc't pl;ll·cml·nt dl''L·11hc' 
0111) one <hpeL·t ot h1ccd111g hml htolog). and 
male \\'illm' flyi:a1l'11c1 s 111.t) 'L'lc<:t 101 di! krcnt 
L'harat:ten ... 11<:' than do lcmak•..,, l'.g. rno1c ex
p(N~d perch 'Ile' for .1th ert1,emcnt .111d ll't nto· 
rial dclcn ... c. Our re-.ulh p11n itk in,,ight into om• 
'calc of hah11,11 U'L' h) South\\ l''>l('rfl \\ tlhrn 
H) catcher' 111 thi' d) n.muc. p.ttdt) .• ind I rag 
mented land ... c,1pt'. 

\CK;-.;O\\ l I DC\11 '\l Is 

\\c grarcfull) ,,, kno\\ lcc.1£c R I l>a\ ids.in. \I \\ 
Sumner. anc.I ,,·.tsun,11 JHoJCCI ht'ld <rl'\\'i lor tnll\.h of 
the "'or!.. uill..-c1111g '<'gc1:i1111n mca,urcmcnts I u11dmg 
for lhl' rroJCd "a' prm 1dcd b\ lhc l s Bur(':IU Ill 
Rcdamatton (C111>pl.'rnl1\C \ 'll'l'llH.'111 9S I(' J2 
OO'iO). \olurll.11) ,·0111n1>111io11' 10 \r11011.t''i "on •.trnc 
\\1IJltk Chl·,·kott I unc.I •• ind 1hc \n.1011.1 c;,unc .1ml 
h'h Dcparunl'n1·, J k111.1gl' J 11ml 
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r\RllO' \ 

\an•hlc 

Pim o:cnier rclattH' 111 pato:h lo:.uun:' 

01\t.in«c Ill u~n <anor> 
01\tan.:c to '11rl.1cc \\.,Ucr 
01,wno:c to ncarc't nall\C 'hrub/tree 

Canor> o:hara..:t<'rt'ti<' 
Heigh1 ot c.inop} 
Seep"' ilhl\\ l',tnllp) o:o\er 40' r 
rrcmont eotton,H><>c.I carmp> .:n,er ">40~ 
Vcl\et mc,q1111c o:;ump} <:o\er 40"; 
Goodumg '' ilhm 1;<111opy .:owr ">40'.< 
Salto:edar o:anopy .:over -W''r 
Canopy ..:over 

Foliage <.lens11y al g1\et1 height 

Veru.:al foliage at 2 111 

Vertical foliage ,11 5 m 
Vertical loliag•• at 7.6 m 
Verti.:al loliagl' around ne't tr.·c at 2 m 
Vert1t·al loli.1ge .1rnun<.l ne't tree at 5 m 
VcrtKal loltagc .1wund ne't trel' at 7 o 111 

Foliage prc,erKe .1wund ne t trl'C .11 >7.6 
Vcrtt•·al loli.1gc nround ne't tr<'e at 2 m 
\crt1cal lolragc .1round ne't tree at 5 m 
\crt11;·al loli.1gc around ""'' tree .11 7 6 111 

f1,liagc prc,Cltl"C .1round nc't trc« 7 o 111 

Vcr11,.1) lolt.1gc .11 2 m 
Vert1c.1I h1h.1g•· .11 '> 111 

Vcrttc.11 h1lt.1gc at 7 6 111 

Vcrttcal toli.1g« .11 2 m 
Vcrtll·.il toli.1g<' .11 '> 111 

Vcrt1l.ll loltagc .11 7 l> 111 

Vcr11,,11 loltage at 2 111 

Vertical lultagc al S m 
Vertical lult.1gc .11 7 6 m 
Prc,cn.:c of <'.11111fl) 7 h 111 

P1c..,c11~<' 1ll ,,lllllJ'} 7 h m 
Prc-cn<:l' ol cannp) 7 h m 

Stem count' 

Snag 'tem' nl d1anwt<·r 8 .:m 
Snag 'tcm' ol dmm 8 t'lll 
Gnodd111g w1llo"' 'lell1' nl d1a111 <8 <'111 
Gooddrng w1llo\\ 'lcm' nl diam 8 cm 
I ·remont couom~ood 'tcm' of 1.h<llll < 8 1.:111 

l·remont <"nlloll\\ood 'tcm' nl diam 8 cm 
Vchct mc,qu1l<' '1<'111' ol diam 8 1.•111 

Vchl't mc,quitc 'tcm' ol d1,1111 8 cm 
Sccp\\lllm~ 'tcm' of diam X c.:m 
Sahc.:cd.1r 'tcm' ot d1.11n 2 5 cm 
Salt.:cdar 'tl'm' ol diam 2.5 X .:m 
Saltccd;ir 'tem' of diam X nn 
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< ard Ml 
d1f"C'(UORS 

N.S.I'. W 

N and S 
N and S 
N and S 
/\ to s 
]'., to s 
" to s 
;--. to S 
E to \V 
t: tow 
E to\\' 
E to W 
b 

I> 

I> 

h 

b 

b 

b 

b 

h 

h 

I> 

b 

N.S. I , W 
N.S.h. W 
N,S, I . W 
N.S. I . W 
N.S.l. W 
N,S. l. W 

"J, SI. W 
"l. S. I . \\, 
"J s. I' \\, 
'-· S. I \\, 

M<lcr-. from 
plot center 

2. 6. 10 
2. 6. 10 
2. 6. JO 

() 

() 

(} 

0 
() 

() 

() 

0 
2 
2 
2 
6 
6 
(l 

)() 

I 0 
I 0 
2 

" I 0 

,,,. ... 
lnnnatton .. 

I. 
I. 

A.M 

M 
M 
M 

M 
M 
M 
:\I 
M 
'-1 
M 
M 
M 

S.M 
S. M 
M 
M 
M 
M 
/\1 
M 
M 
s \1 
S.M 
s. \.1 

10. ' \Qu.:t.re rool \ \re me t.qu.ate f(l(ll. '' .\\er~c uH'.'r nK"a. ... un:mcm'!o l.ii1.m m d1flCTCn1 c."11irdm~I d1rn.'tmm ,... ~the 
plOI &.'\ mdK led fl'·.i~ fonnallOl'I\ 'IAiC'r'C u~ he( Jtt I'( \ und hdon- t..rcaUng \an.lhlcs b\ au·rasant 
ti \U four c.vdanal d rtebOIL~ me umt 1n IWS onh nonh and '\OU'th mc:i .. urrment' 1:al..cn 1n 199Q 


