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l ·ICil HI .i \\'1ll1m Fl~catcher "inter h.1h11.11 ,!lung Quehrada Pc,e, P.111.1111.1 . Sug.tr l·ane plamauon' 'urrounu 
the g.1llcr) lore'' and "oodland. 

gnm th ol pcnnancm lO\\ n-. am.I \ 1llagc-. and 
comcr,1on of n.111\C habitat-. to p .... 1u1c I.mu. 
Thr' con,cr-.ion lrom '"oodc<l area' to p.t,lllrc 
h,1.., h.:l·n Olll' of the mo-.t ... 1gn1fic.1111 d1.tngl'' in 
land u-.c throughout Latin Amcrn:a ( 1 larhhorn 
199~. Ka1nHmi11 1996); overall. from 1981 to 

1990. morc than 75 million ha of forl•-.tcd land 
''ere 1:011\ c1 tcd to cattle pa-.1urc.., (I loughton ct 
al. 1991 1. We fountl 11 ycatchcr' u-.111g gra1cd .tr· 
ca' that -.ti II contained ..,catterc<l "ood) 'cgcta
tion: tht"· the prc,ence ol l'.ittlc ihl'lf did not 

preclude pre-.cnl·c of 11) c.llchcr-.. Ho\\C\ er. call le 
ranching can l·,111-.c major impac1' to \\'illm\ 
rl)Catcher hah11.1t. Thl' mo-.t C'l.ten ... i\ l' hah11.11 
impact' occu1 from the pt.ll"llCe of clearing en 
lire area-. ol -.111 uh-. and tree-. lo create open p,,,. 
1ure-.. The-.c intcn-.1\CI) ckarcd pa-.ture' arc 
maintained b) rcmm 111~· woody vegetation, rcn· 
tiering the 'itc un,ut1ahlc for \\tntcring Willem 
flycatcher,, Although gr .11ing ma) have created 
\\'illm' H}catd1c1 habitat h) opening up area.., 
111 othcn' "c dense lorc-.h, land-. intcn-.1\ cl) 

f I 1l HL 5 \\illm\ Flycatcher hahital at I .1guna F.I Jocntal. El <;ahador Site ,,,1, approx1matel) 400 m Imm 
\\atcr .11 the lime of 'une)'· hut cont.1ineu 'tamhng \\,1ter from Scptemhcr thni l!'h ~o,emhcr 
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111.1nagc<l for call le pa ... 1urc do nol prc,cn e or 
prm 1de \\ Jfhm Fl)ca11:hcr \\inter hahllat. 

Large 'calc permanent agric111lun: h;i... abo 
hccn cm:maching on wetland h.1h1tah 111 C'cmral 
America .... nce the 1500 ... <Brm.,,ning 1971 ). '' ith 
modern agm:ulturul practices playing a ma1or 
rnk in the conversion of wetland' ancl wnn<l
land-.. and the degradation ancl cun1.11111nation ol 
hmlan<l area' <Murra) 1994. llic,an1 ct al. 
1<199) <:;ire um. and ri\er-. \\Crt.• <li\crtctl for ir

rig.11ion and in man) are~h. h:nik \H~llancJ, 

\\ere dramctl complete!:) Ill make \\:t) lor large
'l'.1k plantauon' and e\pon crop ...... ueh ,1, cn1-
1nn. rice. ,111<.J African oil p.il111. "' ,1 n.-... ult. 
frc,ln\ atcr wetlands are incrca-.ingl) ... carcc 
along the Pacific ... !ope' ol (\:ntr;il America. 
Like 1ntcn ... l\c cattle gra11ng. 1110 ... 1 a~·nculturnl 
field' an! t lc<m.:d of tree' anti -.luuh .... rcmlenng 
them un,uitable "' Willem l •lycalchcr habitat. 
!"he few remaining tree-. 1u ... u<1ll) onl> one or 
l\\O md1\ 1duab \\ 1<.le) at 1he ... c ficltJ... .uc gcncr-
.111) planted .ilong propcny hnc' and fence line .... 
<1r a1e 1c111nant of the riparian fon.''I once tound 
along t///c hrad<l\ bortlcnng the hckl-.;. \\'1thuu1 
the other kc) component' nf ll)cah.:her h.1bi1at 
ncarhy. 'uch 'tnp ... of tree' do n111,;11mp11,c ... u1t
.1hk llycah.:hcr habitat. 

Our clll ,ory e\amination 1 cvcalcd a l11gh pn-
1clll1al fo1 .1grochem1cal impat'l' <tt ... umc <.Ile' 1n 
r I Sal\ador !Laguna de Olomega. l aguna l I Jo
eot;il, l ;iguna San Juan. and Bair.1 de Sanliago) 
.111d co ... 1:1 RH.:.t ( Bebe<lcro, Cana .... tnd ( OIO 44 ). 
''here 'egetahle crops and ... ug.1r t•ant• hcl<h arc 
111 do'c p10:1.11nit) to 'horclmc~. rl\crh<llll.:,, and 
m.1111r 1rrig.1t1nn t.•anah. Agrochem1c.iJ, .ire~ 1dc
I) 11 ... cd on crop' throughout Ccntr.11 \mcnca. 
ho\\C\Cr, their effect' on the 'u1round111g cn\t· 
n1111111mi.. .1n<l ulumatel) their clleds 1111 :-.:cn-
11 op1cal 111igr.mts ha\ c not hc\.'11 \\ell ... tudicd 
l hL''l' pc,t1t·1dc' and herb1t1de' lcad1 11110 riH:r-.. 
and 'll\.'illll' antl/m cntl'r the ~•lll'r din:t·tly as 
run off. Although organochlonde' ... uch a' DDT 
a1e rarel)- u-.cd in Costa Rit.a. !>;111<1111~1. and Fl 
">ah ador, 1>ther high!) 1ox1c pl',l1c.:ide' and hcr
h1l'1dc' .ire common. \-1.in~ d1c1111c,11'. though 
le" pc1 ,j..1cn1 than organochlondL''· can ,1ceu
mul:11t• lO IO\IC lc\els 111 om.I..., dccrc,...,t' local 
launal dt\ c"ll) anti cau ... c dcdmes 111 in,cct 
populatum' I f:i,[er l 985h. Hoop.!r ct .11. 1990. 
lnl,1e1 ,ind J....rapo\ 1d:a' 19991. II men\ 1ntcnng 
hahitat 'u llahilit) for 111 ... cct l\·omu' 1111g1 am .... 
...uch '" thl' Willow Flycatcher, " related to in
'cct .lhtilab1liL). agrochemical' th 11 reduce local 
i1het·1 popula1ion ... ma) incrca ... c compctillon tor 
food. rnt.rca'c foragmg co>.i..., and reduce fat rc
..,ervc' and "' erall fitnc-., (Gard and I looper 
199;<;), 

TtiF Rrn 1 !ll P1m11 < 11 n ARI- \S 

'-cotropk'al 111ig1.1ni... require 'ui1ablc 'lie' 111 

'' h1ch to O\ er·\\ inter. and protection nl w 1ntcr
ing habitat i' one rncthod to help cn,un: their 
con ... ervauon HO\\ ever. cnn,en ation of n,t1 ur.tl 
resource' and the C>.tahilshmcm of national 
park-. ;.111<l pre,cn·c, focc many obstacle.., 111 Ccn 
tral Amenca. 111clutl111g gm emment and i ntc1 · 
national fu111.hng con,tra111h. lack of en' iron
mcntal education .• 111<.l high demand' on rc111.11n
ing natur,11 re,ourcc,. Funhermorc. mo't pro
tected area' .ire loc.1ted in high elc' at11m dnud 
fore>.t,. l<m I.ind r.11nforc>.h. tidal .ind 'alt·\\<llcr 
mar,hc ..... 111d coa>.tal mangro\C'. thu .... the) do 
not mcludc 'ullahlc \.\ rllov. Fl.>ca1ehc1 \\ 1111cr 
habitat \s ol :2000. 14 of 24 Central AmcriL.ln 
Ramsar "tc' (wet land' of imernauonal 1111po1 
tanccJ v.crc locatt•d 1n El Salvador, Cmta Rica. 
and Panama (totaling 425.366 ha): onl) ,e,cn 
<one in f:l S,1h ador, four 111 Co ... ta Rica. and t\\o 
in Panama l contain frl',h\\ at er la~1111t1\ or -.ca
..,nnall) 1111111<.l,ttcd floodplains R.1111,ar Li't 
:won '' ith potenttal fnr ... unable \\!Ihm H) 
catchcr hahuat . ·r hc1c ni.t) be a perception that 
the f1 c'h\\ .ttcr '' c1l.111J area' that persi't Ill Pa
cific hm land .1gncultural area-. are 'u he.1\ rl) 
impacted th.ti the) arc nl hm hab1ta1 \<llue and 
not <.Jc,en ing of l'On,Cf\'Ulion allention Of flllld\; 
this j, certain Iv n111 1hc ca'e for the \\Clland' that 
support \\ 1n1c;ing Willo~ Pl::rcatchcr>.. 

Despite adm1n .... 1ra11vc pro1ec1ion, dclorc,ta
tion <111d con1.11ninat1on conunue to pla1'11c cx
i ... 1ing prnlt'Clt'd .uca' occupied b) W11lm\ H)· 
<.;atchcr ... . One e\alllpk " Laguna 1-1 Jocutal 111 
El Sah .1dnr. \\ h1ch \\,..., dl',ignatcd a na11on.1ll::r 
prmectcd .m~a 111 199'1 .• ind '" the cnuntr) ·, onl) 
Ramsa1 "'c (R.1111,a1 I "t 2001 l. In 2000. the hi 
S,11\ ador \11111,lr) ol En\ ironment and N.11111 .ii 
Re ... uuru•, ii\. knov. lcdge<l cont.11111n,1t1n11 .md 
ovcr-fi,hing .ti l·I Jocnwl (Joma 2000): hit·.11 
par!\ per,onncl no\\ patrol the laR111111. hut reg
ulation' arc r.trl'ly enforced. Dunng our 'urvcy>.. 
catLlc were 'ccn grn1i11g the 'horelinc' .ind 111 
... hallow water' I nt'.tl re'!dCnh u-.c the lug1111u 
10 \\ .i-.h laundt) '' rth har'h tlctergcm>.. and pJa,. 
tic contallll'r' from bleach and other produci... 
\\crc ... ccn ,1long the -.horeline. De ... pite 'uch 
challeng<.',. the protc\.lion of \\Ctland' and a,. 
s()('iatctl hah1tat, C\ en \\1th minimal rcgul 111on 
ma) ht: .111 important 'tcp tor pre\en ing the \\ rl 
IO\\ f'l)c.11d1cr. 

Rrco\l\1LND,, 110:-.1s 1 <>R h: t L RE Sn 1>11 s 

The rclat1vl.' lack of oh,enations and r'-'cord' 
of Willm\ Hycmchcr' on the wi111ering ground' 
i., 111 part due 10 the d1flicultie' in ptNti\cl} 
identifying l 111p1elmun species. anti man::r gen
eral 1m emon~·, Chri,tma' hi rd counh. and I i,1' 
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pro' ilkd h) hirda ... and ormthologi'" iden1il) 
ll)c..',llcher- onl) 10 1he genu' l mpu/011<1\ . In or
der to lk\l·lop and prioril1/e c..·on'l'I 'allon .111d 
lllanagellll'lll ... 1rntegie' for the Will<m l·I) cateh
er. we need a he11e1 under ... 1and111~· ol ih d1,111-
butH111 .ind eeology on the wintering ground .... 
Our ..,tudy pro\ ide.., WillO\\ Fl)t'ateher di..,trihu 
lion d.iia lor 'ome area-. ol El Sal\'ado1, ('o..,ta 
Rica. and Panam.1. hut mall\ 1111w1 \l'\ed area' 
remain .ind m.t) contain ..,uitahk h.1hiia1 ,\ddi
tion.11 'tir\e)' .ire needed. partieularl) .11 the 
northem and 'out hem e'\leni... ol the '' 1111er 
range..· and .1long a '' ider range ol cle' .llions 

Quant1lall\c..' h.1h11a1 ... 1mJic' arc..· lll'clkd to h.::t· 
tc1 unlkr ... 1.111d habitat requirement' .111d to more 
prec"el) 1dentif) hahitat a\ailahility on the\\ in
te1 range It wou ld al ' o be 'aluahlc tn detl·rmine 
ii' remote ... e11'1ng data and G IS can he U'l'd 10 
aceurate l) identify area'> of w1111\.'1ing habitat. 
Re..,ean:h " needed to determine if di,111hut1on 
~md habitat t9'e 'ar) h) 'e' and/or ... uh ... pc..•eie .... 
to docunwnt o\ef\\ inter ... un 1\or,h1p .• md 111 
char.11:1c..·ri1c the dfect-.. ol ... e.1 .... m.ll \\,lier ch;111g-
e' 1111 h;ihi1.11 ,c1eeti11n <;1udie ... offl' ·'''" needed 
lo dctermtne 11 fl) c..·a1cher ... n 10\ c. \\ 11h111 .111J 0.::
t\\ccn 'itc .... Ill rc ... p,111-..e to ... ea ... onal eh.111gc..·, in 
the p1 e'enle ol ... urf,1ee '' ater/,atu1,11ed "111. On 
go111g 'tud1e» at rclati,el) largl' tl)c..'<lll'l1er 'itc..'' 
111 Cmta Ric..·a ( Kornnkie'' 1c1 an<l Sogge..· :!000) 
... ugge ... 1 "1111c..•r ll'ffitoriality. and h igh 1elllm rate' 
.111d 'ite lldl'lil) for ''inlcring \\ il lo\\ H)l' <tldl 
c..: r, , C11111para1 i \ e 'llld1e' an.• n..:c,kd 111 de1er 
nHlll' ii 1h1' i' at...o 1rue fo1 'malle1, mnrl' 1,oJ.11 
ell, .111d/01 111n1e lragme111ed "i111c1 h.1h1t.1h 
throug,hout lhe tl)'-"atehe1 ·, "111te1 r.111gc. 

hn.111.) , qu.111ti1atl\ e d.ita .ire lll"e<kd lo 11111re 
:ll'<.'Ur.1ll'I) ,1sse'' the..· threat of t.ind m.u1.1ge111en1 
pIUl'lll'CS. p.1111.:ul.1rl) agrod1c1111l·.1l ll'l'. lo\\ Ill 
knng \\ 1ll1l\\ I l)'e.1t1.:her' .111ll lhc11 h,1h11.11 . Our 
~1.n l') prn1..:c..1 \\a ... not de ... igned II• dc..·ll·l·t thl· 
pr ''l'lll'e of agrndll'llllcat ... or other l'll\ 1ronnll·n 

1al conlaminani... 111 11) catcher' or their hahiwi... , 
or to determine \\h;11 cllcci... .. uch chemical' 
migh1 h;I\ c on "lllll'I i ng llyeatcher .... G1\'en 0111 

ob ... en atioih ol L·ontanunate<l waterv. ay-... and 
the nalllrl' and 1.''\lenl ol lhe agricultural acll\ 1l1l'' 
that occur nl·a1 wi111e1111p '1 te .... de lailcd co111a111-
inan1 'tudie' .ire "an anted Chemkal analy'i' 
of ''•Iler and/111 -..oil ... ample' at flycatcher "in
tering <oite' could 1der11il) a rea-. ''here contami 
nani... po-.e a threat. h1rthermore. "' ha' hcen 
done on the breeding ground' (,\1ora et ,11 1/11, 
l'<lfwm·l. d1c1111cal .lll.il) ~j, ol in-..ect-. and 'olll

rogate bird -..pec..·ie' at '' intering -..ite<o \\ould help 
determine 11 conwmin,1ni... a1c likely accumul.11 -
ing at harmful le,eb \\i th111 locally '' inlcring 
flyca tcher .... 

\ CKNO\\' l I DCiM I " I S 

rinam:1al 'uppon lot th1' prnjc..:t ''a' prm iJ..:d h} 
the U.S Burc;iu ol Rl'd.1111at1011. ( Phocni,, \/) l .S 
G..:ologic..,11 Sul\ l') . ll .., 1·1,h nnJ WilJlifr 'i1:1\l,.l' 
(RC)!IOll 2. Alhuqucn1ul', :-;\I) . • nJ th.: l S h111•,t 
Sen llC llus \\ork ''·" rnad..: plh,1hk thn>ugh u•ll.th 
11ra11un \\Ith the Sl'n 1<10 .te PJn 1 '\ •lll>nale' ) \ ada 
S1f\c,tn.: am! the l 111\er,1d,1d tk I <; 11\ .1dor m 1:1 S.11 
\ador. the O~ga111,ar11111 tor lmp1L '>tud1c' 111 Co~ta 
Rica. atid thl' S1111th,u111.111 lrop1< Rc,ca da ln,111111<' 
in Pan.una \\l· th.111k I' l 11111 .111d h< Sa1 I>1cgo ~.ti · 

ur.11 1Ji,to1 \ \111\<'Ulll 1111 ,1d1111111,tratiH' 'uppon, ,,, 
\\Cll ~" S I u111 .111d S Sk1111 tor th..:1r cn1:nuragl'lll<llt 
.111d "''i'tancc " 1th I 11ml1 ng .111J 1:11111rai:1,, Spc..•e1<1I 
lhan i.. , go lo thl' tkd1l·a1<•d llll'lllhl'r' ol thl' h<· ld lT<'\\ : 

I· Cohen. C l>t•"'· K l-1111,, J . llan. M llaherm;in, 
P Hca\ In, \1. Juhn,1111, S l..angnd)!C. t\1 J \knd.:1. 
\I '>ant.111.1 .. 11111 S Sk11a \\',• th.111k G S1:111111 1111.t \\ 
R1"1ngt1l'/ lnr th,·1r 11n.1l11nhk logi-111.:al .md 11cld sup 
pon Junng the 'OOO Mlf\1:)'· and the numcro1" 1-..:opk 
"ho pro\ 1ded us "11h 111101111.111011 on Lt1rrcnt \\lntenng 
lu,.a11on,, logisuc .11 .td\ ILC, and .1""1.lll<l' "llh (X'llllll 
,1pplieat11111' \\e .ire e ' pc' 1:1 11) gr<1tl'ful h• the 111.111, 

Ccmr.11 \mcnc .111' "ho ll'lll II' 1hcir 'uppon 11nd ho' 
p11.1l11~ Junng 0111 su1 \ C) s I l11s 111anu-.crip1 "'" g1<-.1I 
I\ impro\ cd h) the u•lllllll'llh ol 0 Kom.11 and .111 

.tl1Ull)ll1''ll' rl'\lc.• \\t.'I 



50 STL DIES I AVIA BIOLOGY 0 26 

APPf"JDIX W1110\\ H H \IC 111 R \\Tl'dl R St RH' EHORT A'D Rt SI 11'> IOR El S \I ' \l><>R. Co' l ' Ric'· '"IJ p.,, \\1 \ J" "" \'II 11 HRI \R) 1998 20CXI 

~umber 

of \\ 1110"' 
'um~r Ay Ayutdicn. 
or :uk Suncy COii Chen per 

( ntr)' Sdr"C)' I01.:aUon )car ( rdtnatcs !\Uf\C)cd houn. detected Uf\t\ hour 

Fl Sah .1Jor Rm P.u. ,\huad1apan 2000 " 11 47.71' 4 4.00 
\\ <)() 06.77' 

Rm Gu.1~apa. \huachapan 2000 :--: IJ 43.12' I. I 24 21.82 
\\ 89 59 ()6. 

I .1 B.ma Jc S.muago. 2000 " 11 41.52' 8.4 35 4.17 
J\hual 11.tp.m \\ 89 5o58' 

I .1go Coatcpc4uc. Santa 2000 " 11 50.82' l.5 () 0.00 
Ana \\ 89 34.18' 

('oltma. cu,catlan '.!()()() N 140275' 2 J.4 I 0 2.94 
w 89 01 w· 

S111:h11nto, Cuwatlan 2000 N 13 58 14' 2 7.0 11 1.86 
w 89 01.54' 

Bn,4uc Nancuchinamc. 2000 N 11 20.48' 2 JO 15.00 
l \t1lu1.1n w 88 43.14' 

I aguna de Olorncga. San 2000 N 13 19.94' II 11.9 'O 2.52 
Miguel w 88 01.18' 

I agun;1 de S;m Juan. San 2000 N 13 22.08' 2.6 .l'i I '.46 
Mrgul·I \\' 88 09.58' 

l •• 1gu11.1 H J1x:otal. San 2000 "I 11 19.15' 7 11.9 '" 7.82 
\.hgucl \\ 88 14.59 

11 Sah.utor 101.11 28 50.8 274 

("t1'l.1 R It.I P.tr4uc :-:.ic·mnal Santa 1999 " 10 51.10' 5 21.5 0 CHXI 
Ro,a, Guanala\lc \\ 85"36.KX' 

lkbc:Jcro, Gu.111ala,tc 199K "J 10 21.12' 4 24.'\ 0.04 
\\ 85 10.50' 

Canas, Guanala,tc lll99 " 10 21 21' 2 11.K 0 0.00 
\\ 85 5 %' 

lcmp.11c, Gu.111a.:.1,1c 1999 ~ 1022.10' 4 21.2 (l.(}.J 

\\ 85 4' IK' 
l'.tr<1uc N.1uonal Palo 1999 "\ I 0 '20 90' 5 22 4 () O<Xl 

Verde, Ciuana«.1,1c \\ 85 16 92' 
Bohon , Guana«l\ll' 1999 10 21 11' 5 4 1.4 26 0 60 

\\ 85 25.17' 
l'ucrto 1 lumn, Gu.mal".l'lC 1999 N 10 17.97' 2 12.8 0.08 

\\' l\5 24 98' 
'ianw Cru/, (iuanal·.1,tc 1999 N 10 19.74' s 1-t 6 26 0.75 

'W 85 38.97' 
Soh111a1, ( iuanai.:;1,tc 1999 N 10 16.54' :; 21.5 :;.1 2.51 

w 85 8.80' 
1 loJarH:ha, Ciuanal'ti'lc 1998 N 10 6.10' 8.6 0 0.CXI 

W8522.0I' 
Pu111,1 P1l't.h.1, (iuana<'<l\ll.' 1998 N 9 42.'\7' 9.1 () (}.()0 

\\ 85 I .00' 
Chomc,, P11111arcna' 1999 N 10 4.16' 4 2to 28 1.22 

w 84 53.96' 
B1><:,1 de B.irr.ltll'a. Puntar- 1999 N 9 51.42' 4 15.0 9 0.60 

en." \\ 84°40.75' 
l.1r.:olcv,\gu1a,. Puntarcn- 1999 N 9 5 I.OS' 6 18.1 0.16 

·'' w 84 :n.9o' 
P11111.1 Ct1\otc C.1lc1a' 1999 l\ 9 4559' 4 9.8 x 0 

\\ 85 16.07' 
Rm P.110 Sc«o. Puntarcna-. 1999 "'9 14.35' x 26.6 26 0% 

w 84 18 70' 
Bueno' ,\1rc,, Puntarcna' 1999 '9 6.65' IJ 2X 7 () 0 (XI 

\\ 83 20.46' 
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APPENDIX. COi\ fl:-<L ED. 

~umher 
nf W1lh.lv. 

f';umhcr II)· Fl)l:'31l:hcr.., 

nt ... u~ ... Sur..,cy c.~Jtthcr ... "'' Countr~ Sune) h-.:;.1t1m1 Yc.1r Conrd1natc' 'Uf\t!')t"d hour-. dt:ri:-1.:1cd 'urvc..·) hour 

San Vito, Puntarenas 1999 N 8 49.65' 3 5.8 0 0.00 
w 82 57.04' 

Coto Colorado/44, Puntar- 1999 N 8'33.72' 8 32.4 10 0.31 
en as w 82 57.47' 

Pueno Jimene/. Puntaren- 1999 N 8'30.93' 7 33.5 9 0.29 
as w 83 17.65' 

Costa Rica total 100 428.5 202 

Panama Road to Almirante, Boca-. 2000 N 9"00.24' 2 2.8 0 0.00 
del Toro w 82 15.99' 

Rio Guabo, Boca.., de Toro 2000 N 8' 56.99' 2 2 0 0.00 
w 82°11.29· 

San Felix/Las Lajas. Chin- 2000 N 8' 10.61' 3 5.6 7 1.25 
qui w 81°5 1.63' 

Paris. Herrera 1999 N 8°6.18' 3 13.0 0 0.00 
w 80'34.01' 

Pesc. Herrera 2000 N 7 53.20' 4.8 14 2.92 
w 80 32.43' 

Tono-.i. Los Santos 2000 N 726.85' ' 19.7 18 0.91 
w 80 22.32' 

Tocumen Marsh. Panama 2000 N 9 0409' 2 10.9 8 0.73 
w 79'22.43' 

Gamboa. Panama 2000 N 9 07.24' 2 5.1 3 0.59 
w 79 43.61' 

Boca de Pacora. Panama 2000 N 9 02.30' 2 2.5 0 0.00 
w 79°18. 17' 

Lago AlajuCla. Colon 2000 N 9' 11.40' 2 2.3 0 0.00 
w 79~33 97' 

Ponob<!lo. Colon 2000 N 9 33.95' 2 4 2.CXl 
w 79 34.'i8' 

El Real. Darien 2000 N 8 06.40' 3 11.3 12 1.06 
w 77 43 98' 

P.nama aotal 26 82 () 66 





ECOLOGY A D BEHAVrOR INTRODUCTION 

1 \In J Y\ 1111111-1 n. M \RJ.. K ~<Hi<" • S1 .., \('; J. Sr 1 RR'· \M> B \RB \R \ E. Kt s 

1\-. till' lmwtl titll' 'ugge-.t-... thl' paper-. 111 lhi-. 
-..:d1011 .11 L' di\ l'r'>l' ..tnd t"O\ l'r .1 wide 1 angL· of 
tuptL"'· 111clud1ng population ..,j/l· .: .. 111n.11.: ... lll''>l
mg .:1.:olog). hn:c<ling hahllat dL·,cnp111111,, lood 
hahll,, .ind -..111g111g beha' ior. ThL') .11,11 t·m n .1 
\\IJl' g.:11g1.1phit• ar.:a in the \\l',IL'tn U.S .. ''llh 
r.:sulh rqmrtl'd Imm Oregon. C.1ht.11111.1. An-
11111.1 • • ind :-\c\\ \fr'\u:o. BeL·au,._· th(' \\ ilhm 
Fl)t'.1t1:h.:1 h.t'> lx:cn the ... uh.1e...i 111 ..,c,cr,11 h1ecd 
ing 1.'1.'olog) paper' (e.g .. King 1955. \\all.in 
'h<I\\ 1966. flokomh 1971. I ktt .rnd ...,antler' 
1987, Bmwn 1988). two 1:1in,cl\<llro11 a"c'' 
rm:nt' (I 111Lh and Stole\on 2000. (111.·cn ct al 
200"\), and .1 hook (McC'ahL' 1991 ), '01111.· ma) 
4uc .. 111111 tlw ncl'd for more paper' 1111 thl' ... uh
jl'ct I lo\\ L'\ 1.•1 , .1,pcci.. ol th1.· 11) 1.•att•her ·, 11rl'eJ 
ing 1.•u1lug) .ind hahllat u ... .: can '.u) '' itlcl) 
a .. ro" rh h111.1J gl'ographical .111d l'lc\,1t11>11al 
range. th1.·rcl111.:, 111..in he d1fhl'uh lo c\trapolatl' 
thl' result' 111 one 'tud) arc::i to .tnuthe!'. lndc:c:d. 
\kC.1h1.• I I lJlJ I ·2.2) reCO!!llllL'd thr' dllcrnm.t 
''hen h.: 111•tcd · l ·idd ''orl.:l'r' ch.u .1de1 "t11.'.tll\ 
,l\'!lllll' that ''hat thl') 1>b,l'n e '' t .11. t .md that 
1.·01111ar) oh'L'I \atron-. an.: le" than :&L'L'Ur.llc: 111 
rl'quir1.• '>p1.·l'i.il intl'I pretalion . nw Lrttlc: Grn:n 
Bred 1~11111\\ l 0l)c:atc:h1:r]. \\ith it' lk\lhk lit'.: 
't\ k rl·'i'h 'llL'h pigl'nn-hol111g . • 1, \\Ill h.: n 
ide111 111 111.111.) ,..,p..:ct' ot ii.. hiolog.) :· 

I !us \Wi.1hilrt\ rn lill' hl'>tor.) tr:ut' '' .1pp:ir
..:nt m th1.• 1c~111i.. rc:pnned in thl' ch.tptcr .. '' 1111111 
tlu .. 'L'Cllllll , l''J"-'1.'l.tll.) tht1'e th.11 ft)<; II~ llll or 
1.1,nt.1111 1ntorrnat11111 on h.111itat \\'hill' th1.·~e JM
Jllr' s11ppt•rt othc1 puhh,heJ h,1h11,11 dl•,1.rrp1111ns 
th111ep111t \\.tlhm H)eat..t1c1' l11l'1.'d111g 111.111.·.is 
\\llh 'hr uh' 111 111.'11,c undl'r,tnr} \ l'gct,111011 u~u
.tl) \\rthrn the: hn'c:'t 2 \ m IL'./' 'vh( ,1hc 
ltilJ I . S.:df\\ id. 2000. Sogge .ind l\l 11,h.rll 
2(()0, lJ n-h•u a and Whnficld :>ooo l. 1h1.· 'lll'1. i 111.:, 
ol topog1.1plr). pmx11n1t.) to \\all'I. and pl.1111 'Pt.'
"' e' l'orrlpo.,.11011 differ \Hdcl.) . Annl' King .111d 
J, 1 Krng •• rnd Hckn Homl1.1) .md u1lk.1g11e' dc
,1. rhc \Vilhm H.)<e.ttchcr ... u-..ng dl'1.11h11111' n 
pa1.111 ''11111>, 111 montanl.' 111c.1do"' 111 C.1lr tor
nu Hui> \lun.111 .md CO· \\orkc1' 11otc th.11 \\ rl 
lo \ H) c.1td1cr-; 111 the \\'illaml'lh! Bii-111 of 
0 cgon hrc1.·d rn a \Urict} nl Jen,1.• 'hr uhh) hah
it<h, Hll' luding 4 15 y1.·ar-old clcar. .. · 111 .. 111 t·o111t 
c1 >th lo rt.:'"· low lam.I riparian. and upl;111d 'al
lc lrahi tut In 1\n1ona. Linda \111 .... m and co
att hor-. r cpon Wrllow Hycatcher ... U'-111!' nparian 
\\ •odlan d th.II nw,tl) lacked ... tinrlh. )-Ct '' ith 
tl~hl: \t.:gl't,1t1on up to 5-m high. llo\\L'\l'I, in 
'0111.· .11 a.: a ... 11.) <.:atchl'r habitat lacl.: ... d1.•n'L' un-

1.Jer,tor} \\ ith111 the h"t 2 1 m I-or e\ample. in 
lhl.' Gila Rl\c1 \.1111.'). Ne\\ 1\k\lco. '-'1.:ott Sto
lc,on .ind lkh11r,1h I-inch found ~1llm' 11) 
<.:ate her.. l1recd1 ng rn riparian forc...i pat<.:hl'' 
\\hi ch 'c:h.lom h.1d dcn'c 'l'gctation "ithin till' 
tir,t .). rn aho\l' g111und I lcrl'. the Jen,cl) \cg
etatcJ area' \\ l'l"L' I rorn 1 I 0 m high. and mo'I 
\\"illm\ 1'1) i.;,tldll'h nc,led \\ ithin thi' d1.·11'c 
'trata at ahout 7-rn lugh. 

\!though 411al11at1\1.' dt.•..,tnpt1on.., of \\ rllcm 
Flyc.:a1d1cr hahrtat .tbound. onl) a fe\.\ puhli,hL·d 
'llltlies (Brown 1988. l·ktt and Sander' 1987, 
Scdi,rn·ic.:k mid Knopl 1992. lJyl'hara and Whrl 
held 2()()()) h<l\l' al!uall) quantified Willm\. I h -

1.atc:her haoitat d1.11.1L'l1.'11'1i1..·, . Sl'vernl c.:h.tptcr s 
in thr... \ oluml.' p1m1dc 111ud1 llC\\. d<lt.1 111 thr' 
reg.mh ( \111,011 1.' t .ti.. ,\It man ct al. . Boml1a) cl 
al.. anJ Stole ... on .11111 l-in1.: h >. and great I) 111-
cr.:a-.l' the .11noun1 111 puolt,hc:J 4u.111tit:itl\C 111-
lormation 011 \\ rllcm f•I) c:atchc:r hahit.11 \I 
though thi, .., .111 i111p11rt.1111 'tcp. more: ... uc:h d.11.1 
.ire nc.:ded 1111 d1.•\1.•l11p1ng l'llcdi\e managcml'nt 
guidelin1:' that nl'<lle .111d pre.,cnc Willem l·I) 
ca11:ht•r hahrt.11. 

Sl.'\cr;d papl'"' 111 thl' ,c..-tron prc1\id1.· 111.'\\ 
dat..t on '"hfL't.'h \\.hL'rl' l1ttlc: or no prc\i11u'I) 
puhli,lwd intilr rn.1111111 C\l'>h. Charle:' Dro,t .111d 
n1llc:,1guc' prcn rd1.• the lrr't punlr ... hed J.11.1 1111 till' 
fn1iJ h.1ort.1h of ,1 popul,ttlOll Of Slllltll\\e,tcfll 
\\'1ll1m I l)1.·.11cJ1t1s ( J. R.ilph and Km llollrn
gcr rc:port •lll the 1111gr.11111n .11ul mcncment pal 
tern' ol P<1uh1..'-,l111lC I l)1.:.11chcr' and \\1llim 
H) l..'<.1!1.: her'· .md rtotc th1.· '11h ... 1ant1al d1 llc:rcnn•o; 
h.:tween thc'c I\\ o l . 1111111/n11n 1 'PC<.:1c,. Although 
\Villm\. Hyc.:.ltdll'ts me con,i11l'rctl to hi.' .1 1110 

nogamou' 'P1.'1.' IL'' I Sl'dgw1ck 2000). Rl'IK·c1:.1 
Da\.11hon and l.ind.1 J\l li,on found polyg)ny 
common 1n l\\11 do,cl)--rnonitorc:J p11pul.1tron' 
111 Aii1on.1, s11gg1.· ... 1111g tlrat th" mating str .111.'g) 
ma) hl.' mmc \\.1dc,prc.1d th,m prl'\ iou"I) 1->c 
lic\ ed The) al,0 cx.111111i..•<l h<m mating ~trntcg) 
(i.e .• mon11g.1m.) "'· pol)g)ll)) .1lkl'tcd 1c:pro 
Jue ti\ c ..u1.·1:c,., 111 111.il.:s .md lemaJc,. Hn.1 ll) . 
Helen Yard anti Br).111 Bto\\n·, ... 1utl) ol \\11111\\ 
fol) 1:atd1cr '111g111g hL•ha\ mr dncumentcJ that le 
male \Villo\\ H:-eatd1c:" '1111! more otfrn th.111 
pre\ iou'I) l.:1111\\ n, .ind dr,<.:u" the implt1..· 1111111' 
of th1\ tac:t \\ ith 1 l'!!·•rd to 'll' \'C] protnc:ob und 
population estimate\ . I hl'i1 '~ork on female: .. ong 
Juring the hrccdrng "1..'<"1111 1:0111plcmc111 ... rc1.·cnt 
rc ... carch t Koronl..:11.'\\ 11.·1 2002) doc.:umenting th;ll 
fl!male \\illm\. l l)L":ttd1c" the 'ong (and 11th1.•1 
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agon"u~ beha\ 1or'>) to dclcn<l in<l1\ i<lual terri
tonc-. on their '' intcring ground'>. 

fol ll Kl· Rl"il \RCH D1R£'CTIO~S 

Ch:;uly, <lata that have been n:ccntly pub
lishc<l in this volume an<l cl-.cwhcn: (e.g .. Se<lg
''icl. WOO. Stoleson and I-inch 2000> have con
tributc<l greatly to our under-.1anding ot Willo'' 
Hyc;11cher brec<ling ecolog\ <llld habit•ll Just a-. 
dearly. howe\cr. the an'''er ... to many imponant 
quc ... 1ion-. remain unill\ e ... tigate<l .111d/or un
kml\\ n. 

The Ins ... and degradation ot habitat 1' "idel) 
recogn1,rcd a'> the main cau-,c of the decline of 
Willo" Flycatcher populauons in the Wc!-.t (Un
ill 1987. Ham ... ct al. 1987, l'SI"wS 2002. Green 
ct al 2001, Altman et al. r/ii.1 1·11/11111e) Thu-,. 
1dcn11ty1ng tho!.e habitat feature.., that influence 
Wi llow Hycaicher pro<lucti\ i1y • .,111 v1vor.,hip. 
and ... itc lidt:lity b a crucial -.tcp for producing 
effecti\e management '>trntcgic-. to prott:ct and 
cnhunl·c Willow Flycatcher hah11.1t. 'fo date. 
Bnmb<t) ct ul. (r/11~ l'Olume) h•t\e the onl) pub
li-.hed paper that look\ at thi' que..,tion with re
gur<l to the Willow Flycatcher. Bccau-.e Wilkm 
(· l)catd1cr h,1bitat i' "o geographic.111) \ariable. 
\\C need a<l<l1t1onal stud1c ... throughout 1h brce<l
ing r.111ge in order to determine the range ol \ar 
iab1hty. document 'ite--.pec1hc and regmnal pat
tern,, ,111d develop management gu1dcl111e ... that 
will he cffel'l1ve in -,pecific locale' 

An 1mpo1tant con"derauon w11h 1cgar<l 10 
hah11<11 i:hai.11.:terist1c' an<l U\C " the is ... ue of 
,c.1lc. Mmt \Villow Hycatchl.'r -.tulfa.·, to <late 
arc t•cntered on ne\t plot and territrn y. with only 
t\\O puhh,hed paper' ( Scdg\qd,; and Knopf 
1992. Bnmha) ct al. rim, 1·11/wm ) 'imultaneou-.ly 
quan11ty111g h.1b11at at diftcrent '>l".ile' A-. Alli
'nn Cl al po11ll oul. there i-. .1 grc.1t m:ed ti'r 
more h,1h1t.tt data .11 differing ,c,1k,, wch ,,, at 
the b1cec.ling pati:h. c.lramagc. and l.1nd,capc k\ 
c1 .... 

hxot1c plant' such as saltcednr <llld Russian 
olive a1e prevalent in many Willow J·lycatl·hcr 
hreed111g ... ite-. <Sogge et .11 1997,1. l 'Sl·WS 
1002 ). \Ion nall\e or cxo11e-dom111.1tcd hah1tah 
arc ..,11111et1111c' thought of a-. h.:mg interior to 
n.11i"c habitat... for man) animal 'pcc11.:-.. includ
mg the \l\ '1110\\ Flycatcher <Tracy .111d Deloach 
1999), Bt:cau'e of thi-.. an<l other ecological 
ram1hlat1nn-.. maJOr effort' arc undav.a> 
throughout the U.S to eliminate or rc<luce ex
otic-. (Executive Order 13112) The..,c programs 
will likely entail sub~tantial cosr... anc.I will hope
lully y1clc.I l-.1gnificant long te rm ecological hen
cht' 1 lowever. Southwestern Willow Hycatch
er-. 111hab11 many area' that t1re dominated by 
exotic plant\, and could he afh:c·tctl b) the re
nlll\ al ol the-.e non-nauvc plant\. c'pcc1<1lly in 

are.1-. ''here the current hydrolog1c regime 1.., un 
like!) to 'upport n•lli\C trees. Therefore. re
se<1rd1 i.., nel.'dcd to determine th.: po1cn11.1l ct 
feet'> ot cxotll: 'egctatmn contrnl w1th111 tly 
catche1 habitat.... and Lo develop way' to m1n1 
m11e an) negative impacts. Accomph!.hing 1h1' 
require\ add1t1onal -.tudies focused on flycatcher 
producti\ it). 'ur\lvorship. diet, anti habitat u-.c 
in cxo11~ \' nat1\e habitats. Becau'e lit' the 
highly vari,1hle nature of flycat~her demographic 
:md ecolog1e,1I p.lltcm,. ~uch stud1e-. mu-.1 be 
conduct.:d in muluple area' and o\er multiple 
year .... to determine whether large--.cale control 
of e.'1.0llC' I\ appropnatC in areas that \I\ dl<m 
Flycatcher ... lx·cupy. 

Pol) gyn) 1' t) p1cally i:omidered to be uncom 
mon for Willow l lycatchcrs 1Prc ... co1t 1986, 
Sedgwicl. and Knopf 1989, McCabe 1991. 
Sedgwicl. 20CX)). yet polygyny appears to he 
fairly common 1n \Orne populat101i-. of the 
South\\ c"tcrn suh ... pccie\ I Pearson 2002, Alli,on 
and Da\ 1<l..,on rlll\ \'0/11111c l. lnteresungly. popu
lation-. with ... ignilkant polyg}ny rate'> ollcn har
bor territorial but unmatetl male-. Thi ... fact r,1i.., . 
e' important quc ... 11011" regarding \\h) the tern 
tones of ... om<.' male' have two or more temalc .... 
\~hilc other-. ha\e none Research comp.inng 
habitat feature' 111,cct abundance, phy-.1cal mi
crocl 11nat1;. and other factor-. \\ 1th111 the tcmto 
ries ot unm.llc<l ''· monogamous v ... . polygynom. 
males would help an ... wer this quec..tion. and pro 
vidc 111s1ghh 1ntn 11nponan1 que ... 1ion ... a' Ill what 
consutute' good quality habitat. 

Another important factor in habitat -.dct·twn 
and u ... c i-. loo<l re,our<:e,. yet we know ;ilmo,t 
nothing about ho\\ tlycati:hcr diet 'aric' 1n dit 
ferent habit.ah (e.g .• 'altcedar domin.itec.I ' ' na 
ti\e c.lominatl.'d. c11111tcr dominatc<l "'· lowland 
h.ih1tat). lndel·d , \\Ith onl) four puhh-.hed .ac
count-. ol Willow H)i:•llcher diet !Beal 1912. 
P1escott am! M1c.ldlc1011 1988. Mi:Cabe 1991. 
Dro-.t ct a I rlw rn/11111<'). there " .1 paucity ol 
111forma1urn on llyt·a11.her diet throughout Its 
range. Thi\ " ... urpris111g gi vcn the fact that food 
resource' can af lect hrecdi ng site -;clecuon, h<1h 
itat u ... e. producl1\ 1ty. and \Uf\ n or-.hip. C'le.1rly, 
additional -.1udie.., of food availabil1t). <liet pat
terns. and lor.1g1ng heha\ ior are warranted. 

A.., i., the ca ... e w 1th 1110 ... 1 neotrop1eal n11grant 
~peeie .... the 'a-.t majorit) of Wil!O\\ Flycatcher 
ecolog) an<l hahllat re-.earch ha .. f0<.u ... ed on the 
breeding ground ... . Although m1grauon bcha\ im 
and habitat arc important. little publi,hed 111fnr· 
mation cxi''" (hut -.ee Hu<>sell 199la.b. Yong 
and Finch 1997. Otahal 1998, Ralph anti Hollin
ger rhi\ 1•0/11111<'). and many quc~tions need to he 
answered. lnformauon on Willo" Hytatchcr 
wintering ecology .111d behavior i' needed bc
cau'e the) -.pend more than half the year on 
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their \\intcring groumh With llC\\ information 
a"ailable on Wilhm I lycat\;hcr \\inter di,tribu
tion and ecolog.> ( Koronk1cwio 2002. L)nn and 
Whitfield 2003, 1.) nn ct al. thi~ 1"0!11111t•), the op
portunit) to im c-.t1gatc critical 4uc-.tion' • .., eas
ier. What arc: the hab11;11 diaractcn,tic' of \Vil
low Fl)cau:hcr \\ intcring .ind migration area,'! 
What do the) cat during migration and \\inter'? 
Do different hahitah pro'> ide more or heller food 
or energ) re ... ou1C.:l'' than other': 1t ... o. \\ hic.:h'! 
What arc the lin"agc' hct\\Ccn particular breed
ing and \\llltcring populatio11''! Do the different 

WillO\\ Flycatcher 'uh,pec1c' 'patiall) 'cgrcgate 
on the wintering ground anti/or nugratc diffc1-
cntially in 'Pring and fall" Wh;ll arc the mu1or 
migration route' for \'.11lm' I l:.c:.1tchcr' (c,pc· 
cially in the 'outhcm l S and Ccnll.11 Ameri
ca r? What j.., needed i1 lcnt1' ol t) pc, 'i/C, and 
geographic 'pacing of migratmn 'topo\er habi
tat...? \Vhat arc the major ... tres ... or-. or monalit) 
factor ... during migration and on the \\intenng 
ground-.! The an,\\crs to thc,c. and other. un
an-.wered 4ue ... 11on ... ha"c dircl"t man;1gcmcnt and 
con ... ervation implication-.. 



'v\ ILLOW FLYCATCHERS IN WARNER VALLI"Y. PLUMAS 
COUNTY. CALIFORNIA 

J\~NI M. K1"<i \'\D Jo' R Kl'\<i 

\fl\trc1..i Annual 'lll'\ O:)' 1111 \.\ tllm\ l•l)o:atcher' (/ 1111>1d1111c11 /lwlliil haq: been nmullL'lcd '"1.:l' 
1996 in the: Almanm R.111gc1 1>1,trl<l nl the La"en National hu.:'1 R.:,uli- from 'Ul'\I.')' Ill \\;11nc:1 
V;1ll.:). Pluma' Count). t .tl1ln1111,1, 111 19'>h- 199X 't11,:go:'l<0 d .1 J)<•pul.1111111 ol a' man) '" -1" hrl't:d111g 
p.nr,. In 1998. "<' mon11n1<'d 1111, J)<•p11l.1tion to dc1.:rmin<' tht• numh<'I of 1t·rritorie' and oht.1111 pr.:lim 
mar) 1nlorma1111n <•II thl'n pm.Ju, ti\ it) \\'<' mappc:d 12 tcrnton<'' .111d rl'n•rdo:d 7 ,1JJ111on;il '111g111g 
rnalo:' dunng 'om<' 'un <')' Jen \.\ 1lhm 1-1)<.:atcher nc,ts \\L•rc luuntl . 7 'ucc.:o:"lull) tlo:dgo:d .11 lc.1M 
one ) llUng. and lhc:r.: \\ ,1, 11<> l..1111\\ n para"ll'm h) Bnl\\ II l1<•,1dcd C<m hird l \/11lothr11\ Ill• I) , ,\II nt 
till' 11.:'t' \\t:re t>u11t m nu111111.1111 11 ldo:r ( , \11111• mean. 1 'hrut>,, and 9 ol thi." no:'" -.ite' \\t:rc -.11n1111nd<·d 
h) l..:mmon ·, \\ 1lhm t.\al11 lu11111rm11) -.hruh-. Shruh '''"''' \\ 11h111 "> m 111 the: ne'" \\a' eo!llJ>rl'<'d 
cntm:I) nl Lemmon·, \\11111\\ .111d 11111unt.1111 .alder. 

A., 1 \\ '""'" f.111p1do11111 trm/111, 11111111;111.: nll',td<'"· 11c:'t 111<11111n1111r 'i1.:na \iL•\ada. to:1ntur) mapping. 
\.\1llm' fol)<.:atcher. 

The Will<m l·lyc.nchcr CD1111id1111111 trailliil i' a 
nu1lmp1cal migratory ,p,:c.:1c' th.11 hrcct.f... 
throughout much of the l nilL'd <.,1.llL'' and por
ti1111' ol 'outhern Can.1d.1. ..nd \\inters from 
'outlk•rn \k'Cico to nonhcrn Centr.il AmcnL' a 
I Sl·dg\\ 1ck ::!<XXl). Four 'uh'JX"CIC' .ire gcncrall:i 
rc .. ogn11cd. am.I three hr..:cd in C.iliforr11,1. Hl'-
1<11K.1ll). \.\'illm\ fl)catchc1 \\," .1 common 
hrc1:d111g 'pcc1..:' throughout till" .. 1.11c ({innndl 
and ~ldkr 19-14>. but ''-''c!rL' tkl· l111c' in pnpu
htti<1n' kd to the ~pec1e' hc1ng 1t ... 1ed a .. hnJan 
)!<:red 111 1990 under the Cali Im nia l •ntl.111gcrctl 
l.ip<.:l'IC' Acl <Calilornta Dcpartmcnl of h'h anti 
Ciamc 1991 ). Thi: ... uh,p.:c1e' I . 1. 1•11i1111/\, 

\\ lud1 hrccd-. 111 the -.outhcrn portion' ol the 
'l llL" .inti c1,c,d1erc in the ... 011th\H•,1c1 n l mtctl 
<.,1,11c, , '' lcdcrall) Ji,1ctl a' bnd.1ngerL·d ( L ') 
I l'h .ind \\'ildhk Senic..: l9ll"i). 

The nthl'r 'uh,p.:c1e-. kmm n to hn:L'tl 111 Cal 
11111111:1 ,uc f. 1. l>n·11·.11t•ri and I t w/1/\t111 . I hL· 
former \\:.J' 1Hl\.'c common ,tlon~· ( .tl1l11rni,1·-. Pa
d liL Co•l'l (I hot 1923 > anti 111 tl1l' ">icr 1 a '-'' ;1d.1 
(Cirrnncll iilltl Miller 194-1). In Calil111111a. I- t 
hrc11·11t•n " till\\ al nm't cn111 cly 1 c't11ctcd to 
m111H•lllL' mcatlo\\-, m the \\c,tc1n S1e1r.1 Nc,atla 
and Ca,t'.ttk,, a recent!) di-,LOH'IL'd h1.:cd1ng 
pair Ill Humboldt Counl) "thL' onl) 1'n1mn cur
renl rcl'ord lrnm coa,tal Calilnnu.1 IR . I le\\ 111. 
PL'r-.. comm l \\ 1thin C;1hform.1, 1:. 1. m/1111111 

h1 ccd' ca't 111 the Sierra "\c\ ad.1 and ( a'Lade 
l 'rl·,1l111c lrom the Or.:gnn hon.J..:r IO Imo Coun
t). It i' not kmm n \\hich 'uh'P<'L 1c' •ll'Utr' .I! 

hn:.:d1ng 'It'-'' near the crc,tlrne 111 thL Sierra Ne
\ ada and Ca,cm.le,, including m11 '111d:r area. 
anti it i' po,,ihle thc~c bird' un.: hyht td' between 
hri•11 ·.111·1i and w/a.1·1111 CPhil lqh 1948. Unill 
11)87). 

In an cllnrt to updatl' the 'tatu' and d.-.1nhu-
1ion nl \\ 11lcm Hycatcher in California the Cal-
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i fornia Dl•p;u tmcnt of Fi'h and Game ( ('1)1 (;I 
cnndul·tL·d 'llr\l')' thmuglmut the S 1cn .1 'lL'\ .1d.1 
in 1982 and I l)X(l (Serena 1982. H.uri' ct al 
1988). pnm;1nl\ on l S F-ort.:<.I 'ien JL'c .ind Na 
tional P.irk \en kc l.md,. "h1ch re,ultcd Ill .111 

e-.timatc ol I "10 pa11' 111 the 'iierra "\e\ .ul 1 Rl 
cent .11tcmpi-. h) th<.: Sierra "\e\ ada I r.1111c\\ ml.. 
Pm1ect to ') nthc'""' \\ dhm Fl)c.11chcr ... u1 \C:) 

re ... ult' led to .1 ...imilar e'111nate ol 100 -WO 111 
di\ 1dua1, in the C..,1l·na '\le\ ada ( R '\tcph.1ni. 
per' com111 .1. In 19l'P .111<.1 1986. 8 and 11 (IL' 
'>pcctivclyJ 'inging male' '"ere dcl..:t:tcd on land' 
in. and <tdjal·cnl Ill, the \lmanor R.mgl'r D.-.t11L'l 
(•\RD> ol the I .1"cn '\latmnal hnc'l .11 the 
northern houndar) of the Siena l'\c\ ad.1 In 
1996. ARD hililn£i't' ~!?an annual \.\diem l·l) 
catd1cr su1 \ C)' 111 \\'.1rna \<Ille). a ... itc mil p1 L' 
\ illu'I) 'ur \C)L'1I. Rc,ult' ... uggc,tcd that \.\',u ncr 
\.,lie) 'llPl)(lllcd one ot 1he large't popul.1111>11s 
nt hrccJmg \\'1!10\\ l ·l)latchcr' in lhl· \1u1,1 :"'k 
\ada ta' many ,,, 49 pair ... l. Hm\C\CI l·ondu 
'lllf1'> were b • .-.cJ 1111 '111glc-da) 'll''-C\' urn 
duLtcd earl> 111 lhl· breeding -,ea,on. \\hen rrn
grant 111d1\ 1dual' .ire ,till pa<i'orng thmugh lhl' 
area and nl<I) co1llnhutc to an O\ere,timalmn ot 
the populat111n 'i1c. 

The pri11L·1p,tl ohjc<.:11' e ot the prc,..:nt <,lud) 
"a ... w tl..:ter 111111c 1hc number of breeding tcrri 
turic' prc'L'nt tn \\',1rncr Valle) ba,cd on 'un C)' 

conducted on muluplc da)' throughout the 'l'"· 
'llO Funhcr. \\C ohtain..:tl preliminar) 111tmma
u1rn on the pn>dlll' li\ it) ol the \Varner \ .11lc) 
\\ ill1l\\ H)c..·.11chc1 population. 

Ml~TllOD\ 

Warner Valk':y "a large c ~.50 ha) tnontanc nll'ad1m 
apprn,im;1tcl~ ' !..m long .ind 100 7~0 m "tell' , at ;1p 

pro' irnato:I;. I '\:?.'i m l'k\ a11nn. h " l<x·ated 111 1l1l1 th.:rn 
Plum•" Count\ <he I I no:ar the cre,tline <lt till' t.11 
nnrth.:rn c'\l<'lll 111 th.: \1.: Ta Ne\a<la, Appu,...1111.11<·1\ 
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l.as~cn Volcanic 
~ational Park 

• Redding 

\ 

;o O 20 40 Kilometer.. --
11 il RI 

'IC ' ol \\,llTl<'T \',1lll') 1' a C,11ilorn1.1 I kpa11111,·n1 of 
f'I h .111d C1.1111l' ({'i)f{I> \\1klhk At<'a, .ind th<" i.• 

111.111111!' 1 •oll101h arl' "Hhin the ARD .ind L1"l'11 Vol 
c111t Natwn 11 l'arl. Cl\ NP). Iii.- lwhit11t "p11m,ml) 
n•11p11-.•a ol I <'1llll11>11·, "ilhm C.\11//\ /11•1111<•1111) .111J 
111<unt.11n uhkr ( 1/1110 111cww) d11111ps 1111cr,1x:1M·d 
'' 1 h <lpcn he1h.1n•ous arc•I' of gr.i,sc<> ,uul 'Cd!!<'' 
IC '"'A s 1 p Mnc<l comfen.u• fon:'t <lommatcd by 
l<xgcpolc pmc (/'mus < omorta). '11rr1•unds the 111c.1d
o\\ ,md '' p1c,cm 111 pocl<eh of higher ground \\ 11h111 
111< mc.ul1•\\ \\orncr Cn:d, !!COcr:tll) lltmi. .11l>ng th~ 
'H"crn hm111da1) ol tht." mead1m .• mJ '"' ei.11 large 
OCi\l'r ponds .1111! num.:1ou' 'lnall ch.mn<'h ol Ihm 111g 
\\,h ... ·r tlrl· rn:scnl 

n I 91JX. \\ <' ''tr' l'\ t:d tor \\'1 !lo\\ I I\ <'o1to:hl'r' 111 
\.\a1w1 V.dk) <•tune~ het\\l'Cn June 18 :1ml ltil! :?O 
Su' "Y' h Tan at 'unri'l' an<l \\ere l'Olll' iuded h) 11111111 
I h· ,1,1111 1g point of .:ach 'unt:) .1ltnnatl'd h1.'l\'<'l'n 

th< nollh< 1 n and 'outhl'rn emb of th1: 111<'.ido\\ \\"t• 
,in, I\ '' .1 IJ..,·d .1 ml'andl'ring routl' thwugh tlw nll'.1d 
m' ''"PP ng pcm..11.:all) for up to t.:n 111111111<·s .md 

Warner VallcyJ 

• Chico 

e Sacra1111.:nto 

l"tcnmg tor \\tllm\ 11).:,llo:hc:r "mg' ;111d c.111' t1.1pe 
pla)had, "a' thll ll'l'dl. I .1d1111m· .1'ing1ng111dl\ 1dual 
""' l'IK'Oll 111Cll'd, '" lullU\\l'" ll "'' al lc."t 10 11111111ll'' 
and 111,1pped tis 1110\clllcnt' on an .1.:rial phn1<1g1,1ph 
lktl'l'lHlll' nl Bro\\ n h,•,1,kd C1m hird' ( \foloth1111 

"'' r) \\~re: ._al'o nu1t.·il 
Opportunl'ttc: nc t ,c,1rcl11ng \\as condu<:tcd dun11g 

'Uf\C)': ti nc,tmg bch.l\11•r "·" ob,encd. up to 15 
m111111c ... '"re spent <.e:ucl11ng for th<' nc't Ad.!111011.11 
ne't '"arc:hmg -...is n•nductcd aha morning 'une)s 
but "a' rc,tn. .. tcd to the 111<1,I anc"thlc tcrntort<'' .md 
1h1>-l' \\her.: nc,tmg bd1,I\ tor hail been oh,.:n.:J N,•sh 
\\l'fl' m1in1tmcd t'H'f} '.'\ Ill da~s until thl' <>Ut<'Ulll<' 
"a' dctcrn1111.:d, .1ml tlw «Ill"' of t.ulurc '"" 1<T1•nkd 
\\hen l<no"n. Nl''l ,t:,11d111w .ind mo111toruw '"'I<' 
..:ondm:tc<l fol lo\\ 111g Mart lfl and Cleupcl C 199:1) 111 111111 
imi/e di,tllrharKc .ind oh":r\t:r-inllucn.:c<l pr.:dattnn 
Dat•I on \l'£1!Wlton \ol1t.1hk' \\l'll' i:nllel'ted ,11 all 11<''1 
'''"' '"on .11!1:1 l·ompll-11011 of th.: 11l'\lmg attempt. and 
g.:ncrall~ fnllm\Cd H1,•l'd111g B1olog) Rl',.:an.:h .ind 
\lo1111onng D.11ab."c g1mld111c' ( 1\.lo:trtm l't al I 'l•J7) 
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I11t,1I ,hruh co\l:r. ct)\er of each 'hruh 'p.:cu:,. and 
i;rountl cu\cr (1.c .. gra,.J,ctlgc:. 'hrut>. huh. log. hare 
ground .. 111tl "atcr> were c't1111.1tnl "11h111 .1 'i m rac.Jtu, 
nl the: nc't :-.ic't tl1mcn,11m,. n.:'t h.:1ght. number anti 
"'<.' nl ,upponmg brnnchc,. 'ut>,trah: hl'1gh1. ,1nd can
op; c.'<>H'r at the ne\t "tc \H:rc 1111:;1\Ur.:d; tl1111cn,io11' 
ol th.: Ill''' dump and ne't cnn..:.:alnll'nt were c't1111at
.:d. 

RI \LLTS 

fhtn)-l\\ll territorial male \\illo\\ H.>catcher" 
\\ere detected during multiple 'unc>" through
out the ccn'u' period Sc,cn additional -.inging 
male' \\ere detected during 'omc of the ... uney': 
the'c were ltkcly migrant indh tdual ... that did not 
hrccd Ill the immediate area. 1 he -.c' ot the ... mg-
1ng tntli\ttlual ... \\as ba ... cd on hchaviornl obser
vation .... such a:-. singing lm:atmm. and mtcrac
tiom. w11h mher individuah. The number ofter
ritonc ... rn:cup1cd by a brce<l1ng pair ""' nm dc
tc.•11111ncd. though pat r-. wc1 e drn.:umcntcd in 
nhln} ol the territorie-.. BHl\\ n-heade<l Co\\ bird., 
,1ppcare<l to he ,·er> -.earce in the arc;i: no more 
th.in three male co\\ bird' \\c.•rc detected <luring 
cac.:h ol the h\ c sun·e) '· and no le male n1' .. bir<l ... 
, .. ere d1.tc.:1.tcd. 

Ten \\tllow Flyc.:atc.:hcr m: ... t-. \\Crc found. 
'vtont1or1ng ob;.ervation-. pnl\ tded ... omc c ... 1i
mate' ol ne'l liming: <late" nl dutt..11 inillation 
ranged Imm June 25 lo Ju ly 19. hatching dale' 
!tom Jul:r I 0 to Augu'l '\. and tkdgtng date' 
lrom Jul) 22 to Augu ... 1 17. Clu1d1 'i1e wa-. de
tcrmtnl'd lot "x. nest'. lour had a dutch '"e of 
tour. am.I l\\ll ne't' had thrcc·l'gg dutchc., Se\
en 1>1 tlw I 0 nt:.,t'> fledged at lc,1.,t one \ 1mng. 
l\\o of th.: tailed ne.,h \\ere .1han<lunec.l <one dur-
111g buil<ling and one \\ith egg., that ma) ha\e 
hl"l'll intenile I. ;md the th ml '"·'s ci1h.:r ,1han
doncd dunng laymg or pani.tll\ depredatc<l and 
... uh,equentl} abandoned 1'.o l.<l\\hitd egg ... or 
young were found in any nc.·.,t 

All 10 ne ... t'> were hu 11l in mountain alder 
... hruhs. nine were entirely surrmmded by Lem
mnn ·., \\lllo\\. Mean ne't height wa., I 1 m (so 

0.:\1: range 09-1.9 m). and mean height of 
ne.,l ... ulhltate-. wa., 2 8 m ISi> 0 9. r.mgc 1.8-
5.0 m. Table I) Shrub CO\ er'' tthtn 'i m ranged 
from 3'i'"r to IOO'r (mean 'ill''<. st> 21.21 
and \\ '" cnurel) compn,cd ot l.cmmnn °'• ' ' i !low 
and mountain alder (Table I ). C.ra.,,c., and ... edg
e., ,1ccoun1cd for an average of 96' r of the 
ground cm er within 5 m. "ith fnrb ... and open 
water accounung for the rema111111g 4<"}. Al
though open water was a ~ma l l prn 11on of the 
total ground cover. the -.oil at all nc ... 1 site ... was 
completely saturated throughout the breeding 
... ca ... on. and. m man) case,. the hc1baceous co\i
cr w;1' gnming tn <>landing \\.ater. 

TAB! ... I \,t<,11\llO' P~Ro\\lrTrl<'> Hll< \\ttt<m 
ftH \ltlUI< """hip.()" \\AR,f.R V\111'. Ptt· 
,,~,Cot"' ( \I llUl<'1 \. ,, 1998 ('\ 101 

--
\ ( ~~181101\ 

,,,r1o1hh.· \.kJn -+- 'l> K.mJ:~ 

Nc,1 height <Ill> 1.J !: CUI O. 'J 1.9 
Suh,1r.11c: h1:1ght (rnl :!.8 ... 0.92 t.K 5.0 
Total 'hruh Cll\ .:r 

<'1e I 56.0 - 21.2 J50 100 

\\ilhm .:m.:r t'>) 57.3::: :!65 '2 '\ 9K ' 
.'\.11.kr Cll\ er (' ) 4:?.6 ::: :?6.4 l.X 7U 
Green i;rnund ~o,c:r .... , 9K.5 := :?.:? 95 () I 00 

DISCUSSION 

I listom·ally. Willow Flycatcher.., were wa.le 
... pread and ahundant 111 montane meadow ... o l 1he 
Sierra C\ada. 1nduding the La.....,cn rcgmn 
(Gnnnell et al. 1910. Grinnell and Miller 1944) 
Ho\\ I.!\ er. 'un C)., 1.:onducted in 1982 an<l 1986 
in<licated drnm.111c.: decline' and c'tirpauon from 
man\. hi,11111c.:,1l ... i1e ... tn thi' area <Serena 1982. 
Har;i., et .ti. 1988). Alter the 'pc1.ie., "a' h'teu 
a' Endangcr.:u 111 California. many agcncie' an<l 
land m.1na!!er' began annual -..urve)"' of appro
priate hah11a1 on their land' to a''cs' and mon
itor the siatu' ol the 'pcc1e .... Warner Valle:r. first 
wneyed 1n 191)6. was found to 'uppotl a 1cla 
uvel~ large population of Willow 1 ·1vcatcher .... 

<:,mgle·da> ... uney ... conuucted by ARD bml 
og1''' tn 1996 1998 led 10 a populatmn cslt m,1le 
of appm,11n,1tcl) 4'i breeding pair .... hut 'Uh\C· 
4uent Ill our ... 1u<l:r. ARD -.un C).., in 2000 und 
2001 dctettcd J:'i ,1ml 29 singing tndi\tduab. rc
'pci:ti\CI). Although the'e difforc:nc.:e' hct\\ccn 
)Car' m.1) 11.1\e hl:cn a re,ult 0L111nual '.umtinn 
in pnpul,111011 ... 11e. wncy date' and ... ca ... onal 
1.:ondttion' ,11c 1tr...cl:r c.:onmhuting l,1cto1' Sur· 
\'CY' 111 earlier year' were conducted 111 e,1rly 
June. while in late r year<, survey-. wc1c con
ducted Ill 1111d to late June. Although the 1998 
ARD ... une)' was L·nndueted on June 17. ti \Va' 

a \cry hcav>· \11\lW year. and migrant' unable to 
continue to h1gl11.:r cle\ ations ma:r ha\ e been 
pre,enl 111 \\,1rncr Valle} at the time of the 'ur
'ey. 

We 'ugge'I that r.:,uh' of our 'tudy and \RD 
-.un.cy' 111 :woo and 2001 ma) pro\lde a more 
accur<lle esltmatc of 1he Warner Valley breeding 
populauon than earlier ARD survey-.. The1cforc. 
in 1998 200 I Warner Valley probahly ... upportcd 
a breed111g population of 30-35 territorial male-.. 
and pcrhap' "' many breeding pair-,. Although 
the flycatcher population in Warner Valley may 
not be a ... J,irge ;1' originally su..,pcctcd. tt '' the 
largc'l r...no\\ n populauon al a 'inglc mcado\\ 
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and accounts for approximately 20% of known 
Willov. Flycatchers in the Sierra Nevada. 

Warner Valley Willow Flycatcher neM success 
(70%) in 1998 was higher than values reported 
for central Sierra Nevada sites: 60% in 1997 ( 
== 25). 48% in 1998 (N - 65). and 26% in 1999 
(N == 69) (Bombay et al. 1999. Morrison et al. 
I 999a). However. small sample s ize and single
season data warrant add itional data collection 
before concluding this population truly has high
er nest success. The apparently high nest success 
in Warner Valley may be related to low nest pre
dation and low cowbird parasitism rates. The use 
of mountain alder as a nest substrate was un
expected. Other studies in the Sierra Nevada 
have found Willow Flycatcher nests predomi
nantly in willows (Bombay 1999). The Murdy 
structure of mountain alder stems may provide 
a more solid nest substrate. whi le the thicker fo
liage of Lemmon·s willow may provide better 
cover for nest concealment. 

Our result<; indicate Warner Valley supports a 
significant Willow Flycatcher population, appar
ent!} with relatively high nest success. Expand
ed study of this population could provide valu-

able demographic information on productivity, 
survival. and site fidelity. Future monitoring 
should investigate the potential importance of 
mountain alder and other features of the vege
tation and physical em ironment of the meadow 
as a whole, and of individual te1Titories and nest 
sites. This information would improve under
standing of Willow Flycatchers habitat require
ments in the Sierra Nevada and help guide man
agement efforts to ensure rhe appropriate vege
tation and hydrological characteristics arc main
tained at Warner Valley. 
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SCALE PERSPECTIYl:.S IN HABITAT SELECTlO AND 
AN IMAL PERFORMA NCI::. l·OR W I LLOW rLYCATCHERS 
(CMPJDONAX TRAILL/I) IN THE CENTRAL 
SIERRA NEVADA. CALIFORNI A 

H 1 1 1 :-.; L. BO\IB,\'. M1<.11 \I 1. I \10RR1so'. \'\D L1,,1 ' ~ H \I 1 

\11\/rw t Hahital '.:k.:tmn i~ 1•lll'll e\Jluat.:<l U'-IOJ,! J h1aardl) ul 'P·•t1.1I 'l°ak,, from •"·"·'l' 'deL1111n 
ot general 'cgctat1<•11 cllmmu11111l'~ 10 tine ,.:ie.:11on ••I 'f>Cllhl' h•r.1g111g 1•r lll''ting l1~au111i-. R.1rl'I), 
hm\e\er .. ore: 1he'l' dillenng ,.ale' e\amined to detcnnmi: l11m thi:) relate hl h.1h11.11 11u.1lit) la~ 

mt'.1'urc<l b) anun.11 1)<:rlo1111.m..:l'). \\"e C\.11nin,-d him h.1h11.11 •1•k.t1Pn ,11 each 111 three ,.-ale' f 1111·.ul 
""· ternh>r) .• 111J ne,I) •1>n,11.11ncd 111 inlluenu:d ,.:ie.unn .11 other ,c,1k,, and then a"c"1·d hu\\ 1h1'l' 
'clc.:tron' related tu an1m.1I .1h11nd.111,·1• tcrntm) pr<idu.-ti\11) .. 111<l ne,1 'uc.:c-... tor\\ illo\\ l·I\ l'.111·ha' 
ll.111,.ulmun trm/1111 in till' S1l·11.1 '\c,,1da. California During 11N7 .111d 1991\. ''.: \Uf\e)Cd .111d 1111111· 

1111rcd I ll-l 111.:.1d1l\" to d11<.·u111ent \\ 1lhm Hycati:hcr ahundan..:c. t1'rr1lnr). and nc,ting 't•lll1'. \1'!'< 
tat1\C and h)dmlog1c '<1n.1hlc' \\CIC mt•a,urcd 111 a"ociat11111 \\1th all 111cad1""'· tcrr11onc' .iml 11<''' 
'itc' We u'cd 111111iiplc lt111·:11 .ind log1,lit· rcgrc''"'n 10 dc1c11111n1• \\hich variahlc' hc,1 p11•d1l·h:d 
,11111nal pcrfnrma1Ke at l'>td1 ol the th1cc 'pa11al ,, .. k, .. 111d "'" ll'l'd lng1'ti~ rcgre"lllll 111 u>111pa1l' 
llC'I 'lie'. lt!rrllone' .• mJ lll'<"Up1cd rnc.1d1m-. \\ ilh llllll'l'd Ill ,1d1.11:cnl olll'.I' al cad1 'Cale I Ill' p.1lll"ln' 
ol 'dc.:tron \\C:ri: rl'lall\d) n>n"'11·111 .1en"' '<·ale .... \\ilh 11pa11;111 ,111uh ..:n,er J primar) prcd1t1oi ol 
hah11a1 'ckcuon lrn me.1dm", 1cir111111c,, anJ 11c'1 '11c' ,\1,1111c~'l\l"I\ finer ... calc,. \\11!0\\ Fi)•'atd1 
er' 'clcdcJ arc." \\llh h1gh1•1 npanan 'hruh etl\cr ln,·1ca,cd 'l1111h Co\cr ,11'0 prcd1c1cll h<11h \\1llo\\ 
I hlatLhcr JbunJ.111,c .md tcrnlt•I) •un·c", 'uggc ... 1111g that thl' hah11.11 d1.1ra,·1cn'11"' 'clcd<'O b) thc'c 
h11Jo, .11,11 cnntcrrc<l lugh ,1111111al pcrlurman<c .md thu' h.1hu.11 qualll\ 

l\c 1 \\ore/,. .11111n.1I pcrlu1111.111.c. I 1111•11/m1cu rrai/111, h.1h11.11 'clccuon, h.1hn.11 quahl), mcado\\, rc 
pr1><llll:ll\C wc«c'''- 11pa11,111. \0/11, Sierra :-.:c,ada. \\1lhm l l)1:<1td1cr 

I lahit.11 ..,ckctmn occur" ''hen lhl'lc '' a d1,1:n.:p
a11L') bet \\L'Cll what 1~ u,cJ h) ,m org.1111,m and 
\\hat'' a\,11lable (Jnhn ... on 19~0) ll ,1hitat 'eki:
tion '' ;rn often .... wd1ed a ... peLI of an1111.tl e1..olo 
g). Bl'Gll1'C of the recent innea ... e 1n p1cpar.1tion 
ol h.1b11.11 'uitahilct) indKe..,. llllldl'I,, .111d cct:o\
l'I) pl.ms l<•r endangered 'Pl'l'il''• the acl'Ur.111: 
1ntcrpu:1u1mn of" hat 1..·on">titutc.., h.1hu.11 h • ..., in
nc.1,cd Ill 1111portam:c ( \crnl·r ct .ii. I 9Sn. Hall 
ct nl 111117) :\fan) 'l icnu'" hah' pn1p11,l·d that 
hahllal 'ek1..·tion 'hould h.: \ll'\\ed ,1, a hie1.u 
d11La l Jlllll"C" at multiple ">paual ,1..·.il1..•, 1Joh1i...011 
19XO. I lutto 1985. Wien' 1985. 19X9hl 111 which 
an organ i-.111 choo-.e-, hahil:ll co111pon1..•11i... .11 a 
numhcr o l 'u1lc': for C\amplc. nic.ido". tl'rri
tor) 101.: at 1011. nc't locatmn. and Jlll'V dm1n:. 
Thew ... p.uial ... catc ... C\i't in a hicr.11d1) .... uL'11 
th.11 'ckcti<'ll .11 one ... cak i.., c011,t1-.11n1..·d h\ hah
it.11 'eket11111 at the -.cale aho\e, .md ea1:h 1..ho11:1.. 
.:on,11,1111' -.clcction at the 'l'ak hcl•m (() '1..·11! 
1989: \\ten' 1989b. 19891..·: l.c,in 199:?) l·ur e\
amplc. org.mi'm' 'ckct tcrritoriL'' 1n ,1 non-ran
dom manner. \\h1ch put'> c1111">lra111h 1111 placc-
111en1 of nc-.1 or dcn -.uc .... 

LlkL'tL\.C management ma) rcq1111c mon: than 
... 11uply e\plrn mg. what i:-. ,cfcl·led Im u..,c hy an 
organ i,111 (Pullium 1988. llall ct al. 1997). We 
c,111 1110,t cllccti\ cl} determine "hit h habitat 
1..·omponent' impl) high habitat qu.1lit) h) 'ic\\
ing ho\\ 'election at one ... cak 1"111i...tr,1in.., and 
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1111lucni:e' 'de1..·111H1 at other -.calc-.. and then e'
am1111ng hm\ chc'c d1rncc:-. cnlluern.:c .1ni111.il pct 
formann:. hu Willow Fl)-catd1cr' (/ mpidt111111 
traillirl \\C dl'1111e animal perform.1111.:c a' .1 rnc.1 
'urc of .m1m.tl htne'' th.11 \arie-. b) ... paual 'l"ak. 
mduding: 1d.1tl\ c .1hundancl'. tern tot y/pa1r ... 111..·
l'<'"· .ind llt''t ...i1cl·c, .... 1 lahctat 4ualit) i" thl• 1 cl
att\l' ah1ht) ol a f;l\en locatton to prm 1dc till' 
condition' ne1..'l'""•11) tor ... un i\'al. rcpn•Lluction. 
.md pcr'''lelll'l' t \ .111 H11ml· 1983. I I.ill cl al. 
1997) 

\\1.. C\,1111i11l·d thL' rdali1>n..,h1p between ''-'kt 
tion and .1n1111al p1..•tlo1111ancc at multipk 'pa11al 
... .:ale' 1111 \\illtm 1 lycatchcr... in the ccnt1<1I S1 
erra Nc\..ida 1anpc Our "tUd) tool.. pl.11..·l' ;il1111g 
the /llllC ol mk·rg radaunn he1wecn l\\o ... uh,pc 
cic' of Wilhm H)catchcr: H t. hrcu \ten .ind /;. 
I. tuftl\/f(\ IPhilhp' 1948, l,;n1tl 1987). I he, .. ·''"' 
-.uh'p.:l·ic' arc Jc,tcd :i' endangered h) the ... 1.uc 
of Calilornia .• 111.J dc,ign.1tcd a-. ··,en'"" l'" 'flC· 
cie' 111 C .1lifornia h) the l '). Fore't <)en 1i:c R1: 
gion 'i .• md h) the l ') h.,h and \\lldl1fc \er 
'ice Region I. Al 1111, 11111e 11 1.., unl..111m n \\ lwth 
cr the bird' at our 'tudy 'lie' were L t hri 11 \• 

ten L. 1. ada11111. h)hnd' between the ll\ll. rn 
a cnmhinallon . 

The Willlm H)catche1 j-, a 11eouop11..·al mi 
grant th.11 \\ 1 ntcr' I rom Mexico to northern 
South '\menca. and breed' aero'' '\lorth 1\111c1· 
ica !Bent 194:?. l •il/patricl.. 1980. l nitt 1987. 
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<:iedf\\ 1d.. 20001. Br.:.:ding \\. ilhm l·l)l·atd1er' 
1 n lhl· "i1.:11 a '\t:\ .ttla lX:c.:up) \\ct meado,,·, and 
1 icl·.1,11111.tlh 11panan 1hic.:ke1s from 6110 In 2500 

111 111 cle\ :111011 < '>crena 1982. Vale111111e el al. 
1988. I l.1111' el ,11 1987. Flcll and S.tntkt' 1987. 
Bo111ha> I 9lJlJ) 11 istoric.:al ac.:eou1ll' and 11n1..,eum 

reemd' 1nd1l'ale that thi' -.pel:1e-. ''a' loc.:,tll) 
c.:01111111111 a-. 1en.·n1ly as the 1940s \\ilh111 "i1en.1 

!\:'c\ada mc.tdm\ 'Y'·lem-. <Ra} 190"\ llll '· ln
!_!l'N11l 19 I '·Orr and Moltiu 1971 "ieren.1 1982, 
Klchc1111\\ .111tl Oakkal 1984 ( 1,1111e' 1992: 
\\'.:,ll•rn h1undation of \encbratl· h•oh1g). 1111-
puhli,hed ne,1 rec.:nrJ,J. The currL·n1 "iu:11.1 Nl·

' aJ;i \\.'1lhm fol) c.neher popul.uion " c-.1imatcd 
al onl) J<Xl to 400 intli\ itluah ha-.cJ on -.uncy-. 
c.:ompk•1ed ht:l\\CCn 1982 and 1998 1 'ie1cna 
1982. I la11 j.., ct al. 1987. CDR1 I lJlJ I. Bnmha} 
I 999 S1ct.111i l't al 200 I ). 

ro facili1a1c meaningful con-.l'I v;i11on and 
111.1nagc111e111 effort-. for Willow H)l'a1d1c1' and 
Ilk· 111e.1do\\~ the) 11..:cup) Ill the central S1i:11.1 
Ne' .1da. \\L' l.''\.unincd fl) 1..·at..:hi:1 hah11a1 'ch:1..-
1ion .and .1111111.11 performance .11 tltrCl' 'c.iles: tht· 
mL•adm\. the tern tor). and the nc't s111..• 0111 • lh
ICL'll\l' \\ .1s lo l.''\.tminc ho\\ hah11.11 ~election al 
e.1eh 'calc c1111,11.11 ned or i nllucncl·d 'ek1:1 i1111 .n 
oth1..r ,~·.1k·, I'<""' Jnhn-.on 1980), .md 1lwn 10 
a"l'" Jt11\\ these sclcctmn-.. relalL'd In .111i111.tl 
r.:rl111111.1111..·l' and lhcrdme hahilal qu.ilil~ (\'an 
llrn111: fll8J. Jh11w 1985. o·Neill 1989. \\.1l'11' 
191-Nh, 11J81k: I l'\111 1992. llali l'I ,1J. (l)lJ7) 

Srl'lllll all~. our ooal wa' lO lTCllll' a h1c1.ll'd11c.:al 
hahi1a1 11i.11k I 1.11 the Willo\\ I l)C:tldll'r 111 lhl· 
ce1111.tl 'tll'll.1 '-c.:\,1da that (I> dcll'llllllll'd l::i<.101, 
JlllJUCllL 111£ lt thll,11 sl'fcCliOO 3( lite llll'.ldll\\, h.:I • 
mm\ a~1d lll''l 'Ill.' ,p;i1ial 'L'.tks, .rml ( .:!) dc1.:r-
111111cd \\ luch h.1hit.1t char.11.'ll'ri,1i..:~ "11h111 111.:,e 
'l.llC' <. 01tll'1rcd l11gh ahuml;111cc .111d rcp111duc 
•• I.' 'll<. ccs-. 

S I 1n 1\l{I \ 

( hu '1111h .Ill' a 111l'ludcd 11111n1.111l' "Cl 11i.·.1Jo\1' 
\\thin ,1 1.2 111dhon·ha portion nl till" n·111111I Sierra 
N•1;id,1 1 I 1g. I J. I h" an:a ind111kd ll\<"• ttlll' 1h11d nt 
th· \\'iJJ. ''' I IHatd1c" l..mmn In C'"'' w11h111 lhl' Si 
l'r .1 :-o;c, .1da .11 lh~ 11111c <Scr~11.1 1<Ji;2, II 1m' cl al 
1~87, C.1 hlor111,1 ~.llur.il Dl\c1"t)' l>.11.1h~sc 1997 Su: 
la11 Cl .11 2001 J l'rc'<'1p11 • .110n 111 the rl'g111n !alls moM 
I) 111 1hc ll>nn ol sno\\. 1111h ac~u11111l.111011s rill1grng 
from .is 111lc ·" 1<1 ,·m per )l'.1r ''" tlw c.1stcrn 'lope, 
1,1 205 en11 per )l'~ 011 lht.' \\C,tan slope. 

n1e llltCaJ1>\\S \I llhlll lhC 'IUJ) .11e.1 \\Cre general!) 
,J,,oc 1.11<.•ul "rlh 'lfl'.tn1' or ,111,111 he.id" .11cr s fl\ er'>, l'>tll 
" lll' ·"''" ll<.'l'lllrcd .1hmg lal..e or P••lld lll;ll "111' nr 
\\ere ·'"' i..·1.1tcd w11h 'pnng' .md 'l'Cf" at lt1fhl'1 ck
' .111111\ I R.1111 II 1982 Wcl'\cl111an c1 al. I iJlJ•)). \ q.!c
ta 11111 11'iu<1ll) <'llll\l,l<'d of a varil'I) ol gr:"'<''. h11t>,, 
'c lg<'' ( ( "" 1 'PP·>. anJ n"hc' 1./11111 '" 'Pf'· I •kp.-ml 
111~ 1111 cit •\,lllllll, ,1111'<:. h)drulug)'. 'uh,11.lll', .111d 111.111-
.11;.·nll'nl hi\h>r) tRatlrtl 19X2. \\'el\elrn.111 <'l .11 19<19, 
D II l<l<J' >1 R1part.111 Jc~iJunu, ,ftrulh \It'll' gcncr.111) 

d"trit>u1cd 111 :i paldl) 111an11c1 acn1" mcado\\ '· "r 111 
'ome .:a'c' rc,111.:1cd 111 1hc edge:' nl the \\,lll'r lllllf'" 
\\'illo\\ '· pani,·ul.1rl) .\alt 1 It 1111no11ii anJ \'a/11 K• "1 
iana "ere 1hc tl111111n.1r1l ,firut>' "11hin 11~11 mc;idn\\ s 
111 our ,1t1d) 11rc.1, .ill hough other "11iu\1 •f'.k.'•'•c,, 
11mun1a111 alder ( \/111" 1111111/11/ial. l:rl'CI.. dog\\<ll•d 
t Con111' "'' iu.11. ·''l'l'll ({'t1p11/11.1 rn•11w/1111/1•1 ). go< "l' 

t>crril:' <Ri/>n 'PP I 111d l11dgl·p11lc p111c (l'i1111\ c 11111111 
ral .1bo •1<.·.:1111cd tS1111..:r .ind l ... 111gcr )9h~: R.111111 
19X2. 19X5, Wci\clm.111 ,·1 .11 19991 

\ll.THODS 

Dl\ll<llll'llO' A'll> \RI "lH"< l 01 

\\ 1110\\ 11,C\ll llER~ 

T11 a'-.c" h.1t>11.11 'clccuon .11 1hc mc.1d1m ,,,,k \IC 

de,igna1ed all mc.1d11\\ ~ ,,, 1i..:.:up1cJ or umi..:.:upil'J h) 
\\!Ihm H)tatchct' h.1wd on our 'Ur\t.') rc,ulh. \\ llh 
111i:aJ1m' h.:111g o.:ll11'idi:rcd lllHICl"llp1cd tf \h' did 11111 
oh,cni: al k•a,t on.: ll}'l".1ti:hi:r. To "''c'' an1111al P•'r 
101 man<.:..: ",. 1krt•rn1111nl 1he rclati\'e ahundann· ol 
\\'1llow f·l)l".1td1cr' al c.1d1 111c.11.l1m. Rcl.111\t' .1h1111 
Janee: \1:1' dehnl'd ·" 1hc p.:i..:em of 'un C) pn1111s 
11hcrc tl)'"''"''" \\Ct<' tlcll'l'tcd al a 'itc. 

\\.'c 'ur''')Cd a 101.11 "' IOl rncaJO\\' dunng l<J<J7 
and I 99S 111 dc1crm111c J1,111t>u1wn anJ at>uml.tnce 111 
ll)ca1chcr.. rel.111\c lo h)dr11l11g1c and \Cge1a11H lh.1r 
.1c1cn'11'' '\11e' r:111gcJ lrm11 small rnc.1do",, onl) J 

lc\\ ha in '11•' h• c:-.1>.111,11c rl\Cnnc/mcad•"' S) '1cms 
Stint') SllC,, \\<'re l111111ed lo mcadu\\ .111d rip.u1.111 
u1111111u11111t.',, nnd till luJcd rhrc,• ,ut>,e1' t I 1 .28 me,ul 
ll\" l.no1111 hi lllrrl'rlll) 111 h"111n,all) 'llPP•>rl \\ilhm 
H).:,11chcr' lu,cd on '"r \C) '· 11111rnal :.ir11dc,. and Ill''' 
recorJ, uh1a1lll'd 1111111 lhl' \\.'c,tcrn h1unda11011 ot Yl'1 
tl't>rall' /1111log) <1lll••g1\,d u1llc1.tin11: (21 66 111c.1d11\\' 
1dcnllh<.'d "' h.I\ 1111,; \t'fl'l11111111 and hydrnlng) "uh ,1 
Jl<lll'Ollal Ill Sllf'JK>ll tl)t.1ldlC'f' h,1,ed <111 acn,11 rh1110 
an.ii)'" 11r lleld 1cu11111.11ss:111,·c. and (J) a '1n111licd 
random ,uftset 111 (II 11p.111.m or mcado" ''ll'S h<.•1\1 et•n 
<iXI and 2500 111 1n ele\,1111•11 .ind 'upponmg "'111<' n 
p.man det1dunus shrubs (U.'o del111c.11t.'d llll l S I 1sh 
.md \\ 1ldhlc Sen 1t:e \1c1l.111d sunc} 111.1p' "r acn.11 
ph1110') 

\\e eo1H.lul1ed Mincy' hcl\ll'Crt hr'I ligh1 .11111 111.00 
hrs (PS I), Imm 15 June: 1h11u1gh 't Jul). 111 l•><J7 .111d 
1998. t"tll''<' d.11,·s 111.1\111111.:d th.- hkclrhnnd ol dc1,·.:r 
111g tl)c.11d1e1,, \\1111<' 1111111111111111,; d1a11,·c, nt dctct:llnl! 
1111wan1' 1.11her 1h;111 h1<"<'•k·r, tC.:r.ug ct al. llJll21. Wl' 
'l'al·cd 'li' 1 l'~ p111111' I 00 111 ,1p;irt: :11 each po111t \ll' 

lir,1 l1'll"lll'd 101 spnrll.llll'llll\ '111g111g lor 1 111111, thl'll 
pl;i1cJ thrr·c 111 111111 hursh 111 11 1.1pcd 'ong .:nd li'icm·d 
for rC,fk'I"<' \\,• rcpc.11,·d th" pn>.:c" tor a 1<w1I ol 
'''· 111inu1cs .11 l':J"h pmnt \\c t:rn1du..:1cJ s•1nc\' •·II~• 
per "'" onl) 

\II Al>o\\ CltARAl 11 RI\ Ill'\ 

\\c 'elc.:1cd ph) sit:.11 .111d b11>lllg1.:al 1 .mahks me.i 
'urcJ ,,, tl;c 'ur'') <II•'' (111c.1d<1\\ ''ak! ha":o.t 1111 p.1 
raml'lcr .. 1ha1 rctlcll slrtll'lur.11 and ,·ompo,it1011.il '" 
f'.k.'i:I' ol 111caJ1m ')''''Ill' r.:l<'I .int to \\ ilhm I 11 c.11d1 
er,, a' indic-alt'd h) ptl'\1111" r<.',card1 <Serena J 9X '. 
Fil.'11 and S;t111k1' l'll\7 valc111inc i.:1 al. 1lJX8. \\ 1111 
held I 1J<JO. 'i••dg1\ I< I. a11d l-.r111pf 1992 L \\e 111ca,11rt•d 
nr e'11111a1ed lh< tollm\ 111g \,111at>k' lnr ead1 mc.ul.m 
'Ul\C)t'd: '"l' 111 lll<'ad111\ (h.1), cle1at11ln tml; 101.11 
art.'J of npan.111 ,111uh (Ill), pcrn:nl nl mcaJm1 \\llh 
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111\.'luded •" 'tud) '1te,, 

npanan \hrtth matn\; propon1on ol npanan ..,hnih' hy 
'PCLic' gmup. ;iverage 'hrub height (m): pen.:enl O\er
'tllr) eannp) do,urc within the 'hmh matn ': dom1 
nant lll'rhac.:cou' \egctauon <grn"· forh, 'l.'dgc. 111.Jl). 

pre,cncc/ah,em:e of ,tanding or running "ater: percent 
of l11<'.1d1m nn ered b) "ater, or '"'h 'atur.ued '01h: 
durmnant t)pc of "ater aero" the ,Ile .111d 111 the ri 
pari.111 'hruh matri" btream. 'eep. O\h<m. m channel 
pool, 'no" meh. pond. lake margin>. ,1\ er.1gc 'tream 
"1dth ( m ); and pre,cnce/ab,enee of hc.1, er ( C<lltor 

n111111l.·11'" J Variable' e:1.cept for lll<'adtm \ltC. ele
\ Ullon. and total riparian \hruh \\ere mca,ured by oc
ular C\lllllate' during the nyeatc.:her held 'line)'· We 
r<·ernded ele\allon Imm topographic map,. and eal
culated meadow site and toial area of 'hruh from ac
ri.11 photo' U\lng a grid and photo '.:ale for all 'uney 
'Ile' Appro ... 1mately one third of the photo' were 1al\
en m 1997. "llh the remainder 1.11-en hctwecn 1991 
.111d 1995 Photo 'cale "a' generali) dc,1gnated a' I 

12.000 (Range 1. 16,000- 1 :8000); however. hci:.tll\c 
pholO \Cale '.iric' "ithin a flightlinc. we cah.:ulatcd 
tndl\ idual photo 'l,1ie u'tng 7.5 mm. I 24.(K)O l S 
Geological Sunc) tupo~·r.1ph1L m~'-

T1 RRll rnn 'ii I ( 110'- \' ) St CC1'5S 

To cxarmnc halntat 'cleellon at the temtor~ 'cale 
''c .:om pared \\ 1110\\ I I) cat.: her terrimric' w adjacent 
mcado\\ ;m:." fo a''I!" animal performanc.:e "'c 
placed all tcmtorie' 111 one of two categories depend· 
ing on "h,•thcr or not the) pro<lueed 'ucce.,,lul nc''' · 

\\c mapped ll)e:1tc.:her tcrntorie' b) ob,erv1ng 111 

di\ idual male' and rnarl..tng 1he locations of their -.1ng 
ing pcrc.:l1c' .tnd lrcqucntl) U\Cd foraging area' on .1c 
rial photogrnph,, To delineate general territory hound 
arie,, we completed an 111111al 1.5 hr vi.,i t at ea,·h tcr 
riior). then refined our boundary map' durinp C<K'h 
'ub ... cqucnt monitoring 'j,11 ... (described bclo\\ ). \\c 
conducted other' .1111111' hcl\\cen appr0>..imatCI) I June 
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.. ind JI \uguM each )Car. Tm11ng ol 1<·rr11or.\ mapping 

.. ind nc I ,c.m.:hmg ll•ok plat:c bcl\\een d.m n .ind du,i... 
\\'e ''ed 'landard nc'I sean.:h1ng 1edm1q11c.:, ( Mart111 

.and Gc1pcl 19'1.l. R.1lph ct al 199'\) 10 de1ern1111c rc· 
pmdlK"l\e ,1.11u' Im all fly.:al..:hcr ll'rri1m1e,, \Ve oh· 
•t:n ed ·ao.:h 1erritor} tor 0.5 I. 'i hr Ch'I) I\\ o 111 'e'en 

d;iy,, u11il nests were lound We hnefly ''"led ead1 
mes1, .111he 'ame trequcnc). 10 dcterrnim: 11 it''·" suit 
atl'll\e ;nd 11 ,.,, 11s swge C1neubat1011, nestling. tkdg· 
1 ngl \\· l'OllS1dcrcd lcmwrie' 'ucn·"t ul JI al least 1•ne 
11e,1 1h•1c111 lkdgeJ al Jea,1 nne 1l},·.11dwr We ,·nn
f 1rmc<l kdgmg \\hen either fkdghng' "Cll' J1redl) 
u>h,en d nr ;idulh \\ere 'cen l.lrr) 1ng lood ,11ler the 
111es1 "·' empl) (\i1el..er) e1 al. 1992). \\e momwreJ 
e-a.:h IC nlor) lrom 1h dclineallt>n u1111I lledg111g, or 
mntil \\c oh'<'ned that the! 1crr11or) \1.,1' .1hand1>n<·d on 
l itm.:e l'lnSCO.:Ull\C \ ""' 

r1 Rl<ll<ln Cil\R\I II RISllCS 

\Ve , aild 1101 ~.ll:lllall) mea,ure the a\ ;nlahihl) nl 
r ''nll1< ' Ill \\'illm\ Fl}ca1cher' bcrnu'e \l.C e.mnol 
k mm \lh.11 1' po1en11ally acce"1hle from the J'l'rs1>ec· 
lb' e ol an or g.1111,m <John,on J 9XO, \\ 1en~ I 9X '. 
I 9X9.1: lull<> l9'JO). l11'tead \\<.' me,1,urcd 1he .1hun
d..m..:<' , a \ .&r&l'I) ol re,our.:e ';111.thk•s .ind e:1.pl<>rcd 
which '~ri.1hles \\ere al'tuall) sek.:1e<I t.1r U'C' hy m 
OJ\ 1du.1 ll)l .th:ha' m 1hi:1r 1em1orie' •• ind in "hat 
p r"pon1m relall\ l' to their .1hunJ.111.c: \\ 11h111 ml'.1J
'> \\' 

Bec.11,.: lhl' :ihumkml·e ot W1llo\\ f l>•ald1eri> 1111h.: 
S 1e11.1 "\ad.1 1s alread) qulle lo\\ , 11 "nnl rc.',l'1>11ahk· 
111 ""tu.: 1ha1 (I l .ill 'uiwhle m<·:1d11"' .ul' ,,tll11.t11.'J. 
11r11.:l·u11ed, or that(,'.!) unu,ed nw.1do"' ;11e u11,1111,1hk 
(\V11:n' <>in. f'JX'Jh: Capen cl al 19Xh. Noon 19Xhl. 
The1etu·e \\C nunpilled 1hi: ahund,111n• "' 'J'C<'lfl< hah 
1t.11 \,tr 1hk' \\llh111 X7 1.:m111ne' 1<1 111<·11 rel.111\C 
.1t>1111d.11l·c "11h111 r.1mh1mly ,c1e,1<·d .1dJ.1<:en1 plois 111 
till' ,,tmf 111c.1d1m. r:uher th;111 1'<>mp.11111g tcmtoncs to 
are.1\ Jc 111.:d ,,, u11,ui1ahle or 1mu.,.·d 

Aller 1err11ory h<.>und.tne' '>1-l'r<" recorded nmt fl\ 
C:lll'hl'r 1•dglings had heen OUI of llll" n~t r11r ,1ppn1x 
1111.11.:h 10 d.1v' or nc,1 1.1ilurc had been dt11:u111en1c1l. 
\\C ,olketcJ \Cgct.1111>11 ;mJ h)Jrc1log) d,11a lor each 
1c1n1or) \V1· u,eJ our ten111>1) 111upp111s phuh" 10 lo
cnll' the l'Cnler p111111 ol thl' 1errt1<>1 ), .111d mar~ed the 
po1111 1q.1rdlc" ol \\hCther ii lell \\ 11h111 np;111;111 'hruh 
f>.llch<:' >1 the open meado" We lhl'll n·111.:1l'd .1 60 
m ha,cl11e over 1he 1crritor) center p111n1. h.1,l'l1111• di
rc1.·111111 w,1, de1en11111ed by ;idding " r.tndum n11111li.:1 
(il<'l\H'Cr 15 :md f-1 'i) 10 thl· 1u111p.1'' lx·.mng "I th.: 
long ,1\1 ol the ll'rnlur ). \Vl• .1lsu c'1ahll'hcd 10111 211 
m 1r,111!'«" 1ha1 allern<11eJ from ngh1 lo It'll :II 'i. 20. 
JS, ;ind 10 111 along the ba,ehn(". ,\lier c11llect111g <lata 
"11h111 cad1 11:rn1ury. \\e r.rnJoml) sl'll'llcd ,, l1ic.111"0 
75 Ill I rom the 1err11or) center .ind cc111'lnKlcd our 
«ompanMJn ha,ehnl' .1nJ tr.in-.cl'h. Ille 1ompa's bc.u 
mg t .. r htuh h • ..,el111c' m each pair "u' the ,,unc 

\Vt.• u' ·d lhe pt11n1 m1crc.:p1 method '" lll•'.l'ure co\· 
er hu 111dl\ idual \\ood} plant spel'1e' rn herhal'1'011' 
'J1CC11'' gro111h (c !.' • gra"e'. forho.,, t 1hl1'. 'l'dge,), lo 
1.11 pl.1111 .ind water l'over. and p..:rcent l'O\Cr h) hc1!•h1 
d:"' (ll5Dl/l SDA 1996. Kelly and \\iooJ 1996. l•.J 
nnga et .II J 99X I. \\,e col lec1ed d.ua .11 '; 111 inter\ .1h 
along 1h1• lour lran,e«I' and ba,eline <JO po1111\) •• 111d 
rc.:orded one hll lt>r each ... pcc1e' 11r 'pcc11•, g1Pup 

lnuchmg the mea,u1111g rod 1n an) or all of the lolltm • 
111g he1gh1 .:1.1"''' 0 I rn, I.OJ 2 m. :ind >2 rn We 
u,eJ l\\<l me."ure' ol 101,11 pcr.:ent shrub co\el In 1he 
tir,t. "e pook·d all he1gh1 d.1"e' 'o that one h11 "'" 
recorded lur l'a..:h ol the JO pmnt 111tcrcep1 Jo,·.11i1>11' 11 
1hcrc wa' an) shrub h11 111 an) height das' (x/JO p1Hnh 

JOO p1•r•·c111 lll\l'r 101 all he1gh1 du"<:' pooled!. 
In the 'ecnnd 111,·,l\1trl', v.1• tl'l'Orded l\\O·dimcn,inn;il 
l'O\ er h) rc"•rding till' pre\l'n1·c or ah,cnl·c ul ,hruh 
hits tor ea~h he1gl11 d.1" u1 e;ich point in1erl'ep1. ,\, u 
re,uh \\C h.1d three H'ltlc.11 point' at i:ach ot JO p111111 
1111cn:ep1 lo.:alion' (:..190 ,x1111i- • 100 - percent ~OH'r 
aero" all hc1gh1 da"e') lo pro\ idc an ,,.,11rn.11e ol 
\Cgctall\l' Jon1111.1111c o11 the 1111crl'ep1 poml, \\C Ji,1ed 
'pccie, in d<·scendmg order b) the .:'ti111a1cd number 
of hit' on the pole ,\1 .tit po1111s 1ha1 1111er1·ep1ed rt· 
panan 'hruh,, \\(" me.1surcd 1he 111.n1mum hcigh1 Im) 
of 1hi: ll\e gnmlh ol the 'hrub. anJ the .,h.,rtc,1 di'· 
lance (Ill) from 1h1• nui...1dc edge of the ,hruh 10 till' 
0111\lde edge ul "' two clo'e'l o.,hrub ncighhor' 111 
1998. \\e addi:d two .1dd11mn,1l vcgetali\e \ariahle' tn 
our 1ernlllr) anal}'e'. nw hr'I \\a\ a mea,urc t>I Ioli.tr 
dcn,it) tha1 \I·" e,o;enll.111) 11 hncr mea,urement ul the 
\cgc1a11on hus on the \Cltll.Ji pole. We di\ 1dcJ th,· I 
m intcr,als 011 lh1• puk 111111 0.2-m in1cnah and n:
cordcJ the number 111the'l'112 m 1111ena1, (0 'i) that 
hJd Im' \\e did th1'> for 11<-,1h the 0 I m and I.II I 2 
m hc1gh1 clus,es. \\ e :ilso measured the a\ erage hc1gh1 
of hcrha..:eotl\ H'gc1a11011 lound "1thin a 0.5°111 r.1d1u' 
ot the 'crt11'.1I pok ( 111) 

\\.'c rcu>r<kd \\,llC1 dcplh (111) .ind \\<lier l)pc lor .ill 
pomh 1ha1 1111ern·p1cd '11c.1111hed,. 11:1.bO\\ '· <11 oln iou' 
dcpre,,mn' that \\CIC hoilltng \\,lier dunng 111,• da1~ 
c·olle<:1io11 pc11ud u1 tli.11 \\Cr<· l..n<1\\n lo ha\e h1' ld "·' 
1cr earlier 111 1h,• fl)'l'.ll1'hl'I h1ceJing 'i:a,011 (lia,t:d lln 
(l\:r,onal oh,et \ a11n1111r lhl' prl',elll'e nl aquatll' pl:rnh) 
Soil nll>htllll' "u' 11'" l<'l·nrdcd ·" a numh<:1 r.mg111g 
lrom O (nt• 11101~1111<') 10 to ('a1ura1cd) i" 111e.1,t1r1•d h) 
a ,011 11101~1urc meter 

:\r-'>l SITT S1 I H-nos ASI> Sl n;,,, 
\\'e '"' 1lu.11t'd hah11a1 sl'lcc11011 h\ \\1llm\ f l)Cakh 

er' at the ne t ~c. le h) ex.1111111111g ch.1rr.Ltcn 111~ ot 87 
nc't \Ill'' rcl.111\C tu the .1hund.mce ot h}Jrulog1e.il .1mt 
binlogll'JI \,1n.1hk' \\llh111 the tcn111•r). Thi• 111c.l\U1e 
ol .m11nal (l\:rlo111i.t1i.c .11 th" '«tie \\a' nc,1 'uni·,~. 
.1 'uc.:c\Slul nc,1 "·" dl'11m:d "' one that lkdged •ti 
lca'I une llyl'<lldll'I , .111d au lll1\Ul'<.:C\,ful ne\I \\ "' 11111' 
1ha1 lkdt.:cd 110111• 

N!\'T S11t CllAR\C"lll<IS!ll\ 

~e,1-rcl.11cd hah11.11 'an ah le' dc-.crihed 1hr<"C us 
p..--cts of nest ~1tc' (I) dcscnp11011 ot the .1ctual nl'q, 
(::!) Ju.;.,11011 ol the nest "11h111 the npanan 'hruh p.11ch 
.ind Pl lhc ph)s"al .ind \l'j;C'l.ll•\l' J<:,cnp11on of thl' 
arcu \\ ithm 12 Ill of rh.: nc'I Un appro~1m.11e the IUl4 
ha nc,1 area ,1;111J,ud tfe,.:nhcd h) '\oon I 9X I) 

\.,.e mi:a,u1cd the hl'1gh1 .111d J1,11nctcr (cm) ot each 
ne,1. anJ llll' rrnmher .ind ·'' 1•rage di.11ne1cr C<:m > ol tlli.' 
'upport1ng h1a11d1l',, We 1.:cordcd rhc placement ol 1h1• 
ne,1 rcl>lli\c Ill pok1111ally 1111porlan1 hab1t;11katurc'111 
the 1mm<:J1a1c \1c111i1y nf lh•· nc'l. 111clud111g pro\1111-
11} 10 \\ater 11111. nc'I h1•1ght Imm the ground (111). d" 
lance trom nc'1101np of 'hruh Im>. di,lancc hum ne'I 
In neare,1 ,)m1h cJgc .md pa1,·h edge lml. ,t\crage <Ji,. 
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t.111,c ln>m nc'l tu 'hruh c<l1!e' .ind pa1d1 edge' ( rn 1. 
11,·,1 'hmh height (111). nc'l conn•.tl111en1 1(1 41. uml 
dl't.inn• I rum the ne'l 10 nc.1rc,1 <'k' .11ed pen:h, ne.ir
l''l 'hruh nc1ghhor,. and m:a1 '-''l lrl'l' I Ill 1. I hl' 'an.1hlc, 
\\<.' .:ho,.- to d1a1;1.-1cn1c the gcn,·r.tl .1rc.1 'u1111und111g 
thl· nc't and to l'llmparc '' i1h 1hc u\c1,1ll 1cn 1tor} in
, 111dcd: tot.ii pc•1-.·c111 cover h) all rrpa11.111 'hn1h 'pccie' 
l·11111h111l'd and h} hl'1ght d,i-,, pcru•n1 c'OH'I Imm t'ach 
np.1n;in 'hruh 'rccie'. donun.ml he1 h.1n•o1" '.:ge1a1mn 
(l••rh. gr.'"· ":dgc. ru,h I. IHX' 111 ".11,·r pr.:,e111 II>\
™'". "IH.·.1111. deprc"iun I. me.111 depth 111 \\ atc1 ( rn 1. 
""I mu1,1ure (0 10). and U\Cr.tl!I' he1h.1ccou' hc1gh1 
(1111 

\\e 'el 12 111 tran-..•..:1, rallialtng ·"'·') In> ""·h nl''t 
HI c;ich ol thl' four eardtnal direcltons I..., S l \\ ), 
"Ith P•>ltlt 1111erl.'cpt k><:.llion' e\Cr\ 2 m .md a1 thv ne't 
h><:.1t1<•111hell. fhcrctnre. \\e re..:ord.:d d.11.1.11 2'i P<llnl' 
for ea.:h 11e,1. h>lln\Hng the ll'rrtlm) '"1k pr.itcxol de
''"h,•d ,1hovc. 

l'm>t to llllld11~1111g tnuhl\ :mate ,111al) 'l'' addfl'"1ng 
l',1d1 h) pnlhc'"· "c pcrlurmt'c.I prc•limni.tr) ll.11.1 l'\
plor .11wn (I h"mcr anll l erne'h<m I <JSI)) und rcrno\ ell 
.111 '.in.1hlcs that ''ere prc,cnt 111 le:" than 5', 111 l.',1._,., 
\\'c 1c~t,·d th,· rcmarnmg 'nn.1tilcs for norm.1111) t1'111g 
the Kulomugu10\-Sm1mo\ le,I, and then e\Ut11111ed h>r 
'kc" rwss .ind kurh'"'· 

h> rl'ducc the nurnocr c>I 'art.1hle' 111dulled in the 
lollo\\ rng rnuhl\ .trtatc .tnal) ,c,, h>r ,•,1d1 h) polhc'i' 
\\L' ltr't c\.1111111ed the re,uli- of the I ''''"· :\1,mn·\\ htt
•W> ll''l'· ,111d C"hr S4uart• ··onting,·rll') 1ahk' Jor 1he 
appropriate 'an.thk' \>./,· rl'nh>\t'd tho-.,• «11 i.1hlc' 
\\1th I' • 0.2. tlll'n .:onlluclc<.l hi\ .111all' cc>rrclat11111' lor 
.ill r,•111.1111111g \,trt;ihk' and ri.:111<>\cd one \;111;1hk !rum 
l'.1d1 J'-111 "tlh .1 Pe.ir,on·, <.:<>11,•l.1111u1 u11.•lhL'1c111 ~ 

Cl l'ill, unkss our J..110\\ lcc.lpe <•I 11) 1..1tdtl'r h111lt1g) 'ug 
l!C,lcd 1h.11 hoth <;hnuld he 111c"llllkd I I losmer .111ll I c
llll'~ho\\ I •IX')) \\e t>a .... ·d llll' "!ICllton nl \\ h1d1 tur
r\.'l,tled 'an.1hlc 10 rctarn on th" 111c111tx-r ot thL· pa tr 
'"'h 1hc s111.1llcst P-\.1luc llcrl\l'd Imm 1 rc'h ur :\Jann
\\ ht1nn tc'I' 111 111,tan..:c' \lh,•r,· I' \,tlues \\Ct•• ,1111 
ii.tr 01 •·qual \\C re1a111ell rhl' \iln.ihh: that \\C l''t1n1.11cJ 
t11 h.I\ t" I hc gr•·.11cr hi11!11g1L' 11npo11.tni.:l' 111111/or 1h.: 11ne 
th.ti \\ould b,· c;i,1c't to 111tcrp1c1 tor 111.111.1ge111,·r11 pur 
11""''· In ,1ddi1tnn. In anml 111dud111g \,1rtahlc' "11h 
'tatt't ,,,dh hul 11111 hiologicall). '1~11if1<·a 1 11 u111v.u 1.11c 
rda111111,l11p' 111 11ur mull I\ ;matc .111.il) "''· \\C rerno\ ell 
\,111.1hll'' 11 the .1h\oh11c lliltcr.•rK•' hcl\\cc11 group 
lll•'.111s \\ ,1, '-'" th.in Yr. l h1' lwlfk·d "' 111 prntl'..:t 
.1g.1111'I muh1"ma1c rc-ulh h.:mg ,k._.,,,.d h) \i.lrtahlc' 
\lllh l.1rgc 1cl.11t\C dtllcrt'nn: h111 ,m.111 .1ti,11lu1c dil· 
ll'r•·n-.· (t• g. a t:o\l'r \artahk \\ tlh \.thtc' of onl) :.'."i 
md l , lctr U'-nl anll unu,cd ,,,c,, rc,(l<:dl\cl) ) .• 111ll 

lhl'1clorc unhl..cl) to b.: hioh>g1c.11ly mc.mmglul. II al· 
ter us111g 1hc'e ~n1cn<1. the number 111 \,1rt,1hk'' 111 the 
1111.11 \,111ahll' "'' \la' 'llll 2;'i'' ul lh•· ,,1111plc ''"~ 
111.!mkd 111 the .mal}'i'. \\e remct\Cd tho'c l.111.1hk' 
\lllh I' v.1luc' fl. I. In the l.'.1,c ut \Cf} 'mall 'ampk 
"/e' we ccm,1dcre<l re.,ulh to he c\pl11ra11>ry 111 nature 
(lohll\Ull 198 1 ) 

\\1.• p11c>led 0111 data aen"' al I year' h1.•1.·.1l"I.' 'illllpk 
'l/C' \\Cre lO<l '111all 111 1997 IO 1>er11111 ''·'lt'-lll"all) \U]-
1d .111.11\ ,c,, ,\ddtlionall}. lurnpmg c•t )•'ltr' ;111d "'c' 
\\.ts prclcncd hc.:uu'e our 11llt111at1.' g11.1I '"" I<> hu1lc.I 

a rnt>dcl dc,a1htng \\ 111111< l·l)l'at..:hcr h.1ht1.1t 'dc:L111>n 
anll ~nun.ii J>erlc>rmann~ .it the ... 1ud) area ,1.,tl.: 1<.:c:r11r.1l 
S1c:rra ~e\ ada) 

In all hut 11nc rnultl\ .uratt' analy'i' (animal J'l't lrn· 
ni.tnc.:c al 1hi: rm:ad11\\ '<'ale>. WI.' U\cd Jon\.trd 'tl'fl\\l\C 
log1,111. regr1.''""n nr log1,11c: regre"11111 "llh lc>r•·l.'d 
'anahk l'lltt '" I hl''-l' rnclhod' "c:rc: ch11,1.·11 ht"c'.IU,l' 
the!) ail' ric11r~11" t'\Cll "ith dcp.1nurt'' Imm p.tranll"lnL 
a"urnpti1u1,, .111d th•') allcm the 1nclu'1on ot h<Hh cun
unuou' .md ,·.11cg1•riL .11 \omahlc' in a '1nglc .mal) "' 
(Brennan cl al t •JXh, { a pen ct al 19>\t>. I h Mncr .11111 
l.ernc'h"" I 'ISlJ. :-.:orm.111 anJ Strcmcr 1994. /',;ir 
199h, \lorn"m cl .ti llJ'Ji'i). \'an;ihlc' \\er,• t•nt.-r••d 
111to lh•• lc•r "·rd \tCp\\ l\C rnc>dc:I' ii the "·ore ,1,111,lll 
\\"' <005 :1ml rcmmed front the: mc>dl'h 11 the ltl-e
lihuod raltct \\,I\ 0.10. :l.1odl.'b \\Ith ll'\\Cr \,1n.1hle' 
arc rmm: likcl} le> hl' 1111111cri.:all) 'lahlc. and ar,· 111111c 
ca,t l) gene1,tl 1n:d than model' with man) variahk-, 
1Ho-.111cr .111d I c.:111c,htl\\ 19X91 For Chi' rc,1,un \\l' 
manuall) rc ... 11 ll'll'd th!.' add11111n of new \ a1 iahle' 111 till" 
'tcp\\ i"' lugl\ltl' ll'grl'"ion prttcc" unle" till' 11cld1 
11011.11 \ .11 i.thk' 1111pr11\ ed thl' O\ crall pcrc.:cnt 1.11rrcC1 
c:la"tll<.tlu>n ol 111,· 1111>dcl h) at lca't :><;; 

fo 111terprc1 ltnal lo~t,tll' rcgrc:''"'" nwc.lcl,, \\CC\• 
ammc:J tht' oc.ld~ r:111u of ca.:h \ari.rblc. \\htch 111J1C.llC\ 
he•\\ much morc. or k•s,, hi.cl) ll " l••r the nutcontc 
I 1.c. •>C•llPl<'d c>r unocc11p1ell) tu o..:.:ur "11h .11>11<' ur111 
i.:hangc in 1hc 1111kpc11clen1 \Urtahlc. In e,,,c, \\here a 
one 111111 ch.mg•· \\," th11ught tn he h111l11g11..tll) 11is1g 
11111<.:ant rcl.111\l' 111 tl}«llchcr hah11a1 tlc:c:1"1'11' ll'.!; •• 1 
I 'J L'11angc in 'hn1h t"<l\1.'r acre"' ;111 c.:111irl' meadow!. 
out..:ornc.:' W•'ll' .1hu d•''lllhcd rclati\C 10 a 10 urut 
..:hange. 

In C\,1111111i11g h.1h11.11 "·lcc:tmn al the rhrl'l' 'f'illl.il 
'<Jlc,, \\(" r(',tl'd th.: null h~pnlht:'C' 1h.11 'c:lc:<11un ol 
mc:ac.lo\\ '· tc1r1hHll''• 1111.J ne'I '""' lt>r 11,c h\ \\ 1110\\ 
H)e.1tchcr.. "·" 11<•1 d.:pcndc:nt on h)llrulogtL .111d \Cg 
ct.1ll\l' 1.h.m1CICrt\llCS h1r the-.c three te\IS \\l' <Olll 

p"rcd <x.·c up1ed to u11occup1c:ll me ado\\ s, lcr n111ne' lo 
adJ .. ll·~nt nh.".u.lu\\ .. t1l· .. 1~. ~and lll!'l 'il~' ht h.•rrthlrU!!;., 

IC'l~dl\CI) 
fk,·ausc• "'' h.td uncqu.11 'ample ''/c' h>r '""·11p1.·d 

1 N .:m1 .1ml 11111Ku1p1cd 111call1"" t N s I 1. '"' 11"1 
cundu.-r,·d lur \\ .1nl \tCI'\\ 1,0.: log1't 1c regn:"i1111 ,111.1ly 
'c' c>n ten cqn.11 '<t rt lpk \l/e ... uh'""· hy r.indoml)' 'uh 
'ump ling 1h.: lmgn 11111n1111.: group ( u110cnrp1.:J mead 
o\\ 'l \\,'" thL'n •klet mincd '' hKh \"aria hie' .1ppc.tr•'d 111 
lhl' rl',ulh ,,, 11101 •· than S()<,.. ol thl' ,uh'"" ,1ml cntc•rcd 
1hche '.rn.1hlcs 111 the final log1,tic.: r.:grc"um u,1ng 
lorcec.1 '.iri.1hlc c11tr\. 

lo ·'""" .1111111.11 lll.'rh>nn.111..:e at the terruor} .ind 
nc,1 ,<.tic' our null h)IX>thc'c' "ere that the ,11,cc'' 
of tcrritonc' .mll nc'h "a' nm dependent un the rl'l
ati\ c .1hund.t1K<' of h) llrulog1..:al anll 'cgcl.lll\ ,. d1.1r 
at:tCrt\IK' h>r ho1h ..... tic' \\t' h"I u'cd thl' lor\\.1rd 
\ICp\\j,e pn><:cd111c• \\Ith the: c:n11rl' tl'rrihlr) and nc't 
data'c" 

Al the 1crr1tc>r) 'c.:alc. '": indudcll dupli1."a1,• \Cg~ 
tatmn data lor 1c1 1 itorrt•, 1f two )car' o l ohwn auon 
cxi,1cJ 1 h" 1.·r,•;t11."d "1111c: ri,J.. of mc:rc:a,cd c1 mt hl' 
CilU'c thc'c ""' c.t'e' \\t'rl' nnt independent ol cmc 
another. lo dl<'< J.. l<>r h1J' rl'lalc<l to nnn-111dt•pc11det1LC:. 
\\ l' lh('d Jor1.ed cntr )- ot 1hc 'an a hie' 'elc..:1cd \\1th th<: 
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11mt1al I 11 \\,irJ ''Cl"' j,c logi,1ic rcgrc'""" modd, 11nd 
a1pphcd lh<·m 111 I\\ o 1ndcpendcn1 ,,unpk' ol the 1.:r
r 1tor) "'''' h>r th•"': tcrritor) location' "llh 11h,cr 
'allon' 111 muh1plc: )C:ar' \\C u'cd onl) l'l<IX d.11.1 fo1 
1·111c 1..-,1 and <1nl} 1997 data lor anothl'I ll'''· l>at.1 Imm 
ll •111101 ltx-.1111>11' \\ ith onl) one )Car·, \\Ill 1h ol da1a 
( 19'17 11 I 1NX> \\Cre 111<.:ludcd in hoth addllmnal tc'"· 

hu 11.: 11<''' 'U<.:<.:c" anal)'i'. the rcqu1r<'l11C:tll ot in 
Jiqx•ndcnn• ol .lll Ja1a prnnh wa' not llll'l hc:c.n1w (.i) 
1m 111.111' <'a'e' 1hc ,,1111c 1crr1hlr) pr.xhil·c:J more 1h.111 
•>•llC llC' Ill •• gl\cn )Car. and (h) "'me ICITllOI) lt1<:.1 
1111111,, \•llh po1<·1111.1ll) the 'amc mak or h:mak, pro 
d lh:cd 1c''' 111 rnorr: th.m one )r:ar. l·or tlu' rr:a">11, 
.i 11.:r lmldtng th<' lor\\arJ 'tr:p" I'<' 1110 .. lcl \\<' 1i-r:d 
f, m.:r:J cnll y ol 'an.1h)c, 10 compare th<" moJo:I 10 
tho,,• l'r.11ed h) u'mg 111Jepem.knt ,uh'e" 1h.11 ..-11111 

1na1r:d • I 1.:11<''''· .md d11mna1ed n<''" from I <l<IS <>r 
I 1197 hr th•"c 1ciritor) location' \\ith 1\\11 )C·"' ol 
<Lila. 

Ii> c·an11nc: an11nal pcrformanl·c al the nll'ado\~ 

''-'ak \\C uwd 'tc:pwi'e linear nwlt1pk ll'!:\l'l'"""1 10 
I! \',tluak wherhcr rclatiH~ abundam.:c ol ll)l',1ld1cr' ''"' 
''fnlhl. Ill) rcl,ll<'d to .trl) ol the hinl<1!!1c.il .111d ph)' 
i<.: .11 d1.1.t<'1t•n,11c' of mead'"''· In rhis 1cs1 \\c u'cd 
J.11a 11111 lrom tho,,,: mc.1do'" currcntl) oc ... up1ed h) 
\' 1llo\\ l\catchr:r,, Br:<·au'c the r· ''·""lie tcmh 10 he 
.m 11\cr .,11111a1e ol the: populatmn p.1r:11nc1er. \\e u'cd 
adJU'tcd r • \\Inch com1lCn,a1c:' tor tht' opt11111suc 1>1a' 
(Nnrust' I 991i) 

1\11 \l>O~ Sc All 11,\Jlll \I S11 JC r 11>~ 

f);ira '<.'IL'Clling resulted in 17 'anahlc" lrn Ill· 

d u-.ion 111 the log .... tic rcgrc .... ion pron:d111 c corn
p.mng u1H1l·cup1cd to occupied 111c,1do\\' \\hen 
'' e u'cd these 17 'ariahlcs to hui Id loght 1L rc
gr e''llll modc•J, h} ... uh,amph ng Imm till' un
occupte I 111eado\\ catcgor). till' folhm 111g I 2 
ph)'1c,1 .111J hiologic~1I \:triahk' \\r,:1c 111d11dc:d 
in .11 le, sl <•nc ol 1he 10 model'; tot,11 .1111011111 of 
np;m,111 shn1h ... cha J. percent 'hruh Ill.Ill!'- CO\ er; 
dnminanel' •>I 1<11h' \\ithin the O\Clall 111c,1do\\ 
Cimlc\. O 41: dominance of g1.1"e' 111 huhs 
'' 11h111 the ... hruh 111at1h. on l) Cinde\: 0 -II; ~hruh 
lo liar tll'Jhity (indc\.; 1-2): prc' ah'IK'C of ... mall 
hi ,uded channcl' "" a wa1er-.oun:c I indl'\.. 0 2 J. 
prc\alc11L'C ot ... ingle large channel' ·" n \\,lier 
... oun:c I tlllk\.: 0 21: pre\alc1wc ol 'mall depres
'•ons rn o\hO\\ s '" 11h standing '' ,11e1 I 111dcx: 0 
21: .1\crngl· prim.If) 1.:hannel '' 1d1h (1mh:x: I \), 
,111d lllCi!d<>\\ ... i1c Onl) !he fir,! 1111 cc ol thc'c 
\ ar1.1hle' "crc indudctl in at le.1,1 50' r 1hc motl
d' ,ind lh.:rcfon: \\ e entered 1h..: thrt.:L' "ariahlc' 
into the lin.11 log1,1i<: regre ..... ion moJd 

I he: 1<1g!"'>t1c regre,-,1on motll•I found th.11 
meado"'' \\l'l'L' J'f more likel) co hL' m:urp1ed 
''1th cad1 I '1< im.:rca.,e in the percent ol' 1hc ... ire 
\\ ith a npa1 tan ... hrub matri\: thi .... 1.:qual-, a J01,'r 
inneasc in likelihood of occupanc) "'ith a 10'1 
in.:rc,1 ... c in 1 iparian ... hrub main\. Clhhle I l. 
Mcado"' ... \\er.: I 7' < more hkcl) lo hL' O<'t!Upie<l 
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01 W1110\\ h \'C \IC 111 R.., ' ' Occu•1111 Ml \PO\\\ !N 20)·'·~ 

llati11 1' nallk 

, n\C:r'ilOr) l."U\ c..•r lr,,.n, l1cc..·, 

I k' .limn 
" riparian 'hrul> 111a11" 

:\kan npanan 'hrnl> lw1gh1 
Con,lanl 

"'I ur"•"d ... 1.:p,,1,(' mull1p1,~ r1.·g1<"~\1011 l'-'lllf} OH-), 11.·r1H1\,,I o IUJ 
"\.11 ... kl \JIU'-h:J R' 08'\' I' 0001 

'' ith each I ha ini.:rea'e 111 ab,olu11: a1ea ol n
parian ..,hrub. llllerprelation Of the t.',H~·gorical 

'.iriable related 10 forh dominance " 'light I) 
modified bcc~1u'e a 1clc1encc categm} Chm forh 
<lomrnance) i' ill\ol\ed. I orb" \\C1c ncgal1\.cl) 
<1,.,m:iated with Willow Hycatche1 prc.,en1.:e and 
therelore analy'"' of odd-. ratios 'hm,ed tha1 
meauow" ''here 1<11h' ha<l moderate!) Im' dom-
111<1nu:. mo<leratcl) lugh <lominanc.:. ,111d high 
donunancc \\ere 2.S, 6.8. and 200 time' le'' 
lil..cl) 10 be ou:up1cd th.in meadm" "hen: lorh' 
had Im\ dom1nanu. wnhin the herh.1n.·ou' lay.:r 
< T'ahlc I. xi 16 "17. P 0.00 I ). Wl· I ound that 
although 1hc"c \anahle' ~·orrec1ly class1hcd l)J<., 
ol unoccupied mcadm\ .... 1hcy onl> corrcl'.tl) 
da ...... 11ied ocu1picd meadows J()<~ ol the 111111.'.. 
o\cr.tll perc.:111 correc.:t cla....,itication lor both 
g1oup' \\a' 80',. 

Mt \()()\\ 5< \I I ,\\;l\I \l Pt RFOR\I \MI 

The lollo\\111!! 111nc \;1n,1ble' \\ere 111clu<led 111 
the muluple regrc,smn anal)'is co111p.1r111~· Wil
IO\\ Flycatcher ahundan1.:c 10 phy...1c,i1 .ind hm 
logical variable, 111 rn.:cup1cd mc~1do"": etc' a
t ion: mean npa11.111 'hruh h..:ig:ht: pl'rl·..:nt ll\l'l

'hlr) canop) ccl\cr. pre,cncc or .1b,en~·~· ol tree 
'J'!Cl'tc' other than l0Jgq1ok pine (()/I I. 1~1.:ent 
mountain ald.:1 l'Cl\c1; 'edge dominanl'C \\ithin 
th.: m.:adQ\\ (md.::..: 0 --1). pre,alcncc ol lal..c 
margtn'> a' ... uurn·, ol ,t,m<l111g v .. ;tte1 (111dc\. 0 
2): percent ripa11an shrnh malnx CO\l'r, and pt:r
ccnt nl the 'hruh mat11\ formed h) \\ 1110\\ 'Pl'· 
C.:ll',. 

Ra,ed on the multiple regrc.,...ion anal)"'· 
fc•ur 'anablc' \\Crl' -..gnilt..:ant prcuic1or ... ol Wil
ltn\ Fl)catche1 1clati\e abundance H) C.lll'.hcr 
1clat1\ e abundancl' 1110.:r..:ascd \\.tth incrca-..ng ri
panan shrub matrix. mean height of 11 parian 
sh rubs. and cleY~111011. hut decrc;i...cd with in 
crea-..ng O\.Crs1ot')· l'l>\Cr lrom tree" ( lahlc 2: 
\dtt1'lcd :-V1m.lcl r' 0.815. P 0.001 I 

Tt r{~ITOR) St \I I 11 \Ill I I SL I H J (()\; 

5.:venteen \anahle' \\ere induc.led in the lo
g1,t11.. regre ... ,mn analy-..s related to 1.:11 llm) ... e
lection. incluc.ling pcrl'.cnt Sali.1 gn1•ru11111 CO\t!r 
in the 1.0 I 2 111 height da'<'>: pcrc.:cnt S11/i 1 /1•111-

Co<11 ill 

0.::!57 ~ 
0.00I 
0.00-1 
0.lo::! ~ 0 'i()O 
I .-12J + 0.::!'17 

P \,1lue 

O.OOI 
0 001 
() ()().j 

0.005 
O.<Kll 

111m11i cm~·r in thc >2-m height cl.1.,.,: perc.:nt 
CO\ er hc1111 goosebcrr): p.:r1.:cnt Iota I CO\ er from 
ripan.111 shntlh (all heigh! da"c' pooled): mean 
shruh height: 'hrub dispcr...ion: percent 'hrub fo. 
liar c.lc11'1t) 111 the 0 2-m height cl~1s-.; mean 
hcighl of herhaceou!> veg.eta! ion: perccnt cm er 
from gra"e'. forh\. sedge,. and ru'hes; pcrl'.ent 
of point ... do1111na1ed b) g1a"c'. forh .... and scug
e ... : p..•rt.·cnt groun<l ~O\Cr of 'landing and run
ning \\<lle1; and '' atcr depth. 

In the hnal mo<lel. onl) total npanan ... hnih 
cmcr \\,..., .1 'ignillcant predic.:tm of 1erritor) ... e. 
lect11111 \n area was 11'1 more hl-.el:r to be a 
territor) for c\ery I 0( tncrea'e in tmal npari,111 
... hruh ~mer (l'ahle 3: Model x2 66.49: P 
0.0011. or 1100( morc lil-.d}- it 'hruh coYer tn

crca ... cd h.) I 0' <. When ~·:1..11111ning the ability of 
thi' mcidcl 10 corTcctl) pr..:d1, 1 .1r..:a' u'ed a' 1er
rnc1ii.:,, \\ t.' found that wtal 'hruh t'O\ er nm edl) 
cta ...... 1h~·d XO', of ac.IJaCent ,ucas and 80C( of te1-
n1ones; O\ c1 ,11! total corre~·t d.1',lli1..at1on \\ J' 

80'!- 11 '' 1111ponant to note th;it total ... hrub co\ 
er wa' h1~·hly correlated w11h 1wo uime1h1onal 
'hruh Co\c1 < r 0.962, P 0.00 I), ,111c.I 'hruh 
c.:mcr in thl' 0-1-m Ir 0 lJI.:?. P < 0.001 l, 
LOI 2-m <1 0.965. P 0.001 ) •• md >2-m rr 
- 0.797. I' O.OCll) hc1gh1 cl.1 ..... es indcpcn 
dent I); 1hc1 clor.:. n i' d1l ltc.: u It to b.: ccna111 
\\ hc1hc1 d1l lc1e111 portion' ol tht• 'hruh layer arc 
more or less 1mpor1an1 10 1hc species at th.: ter
n lnr}- 'l'<llc ( Bomhay 1999 J. 

Tl RRll<>R) \< \I I A'l\I \I Pt RI 01<\1 "<.'f: 

SI\ '.1riahll'' were indud.:d in the logistic re 
g:rcs,1011 p1occdure comparing ... uc~·c.....,ful 10 un· 
sun:e ...... rul tcrritoric': pcr1.:.:m herbaccou-. cover 
from l<uhs: p..:rccnt .,hruh 1.:on•1 in the >2·111 
height cl.1 ....... per1.:cnt total sh1 uh cover (all height 
c las'e' pool cc.I>: percent 'hrnh foliar den ... 11y 111 
1hc 0 I 111 height cla": and water depth for 
\landing \\,llCr Olli). anu for 't<llH.ltng and run• 
111ng \\,ltt'r c:ombined. Onl) tot.ii 'hrub cover 
''a ... a -..g1111tcant prcdictor ol tc1 rihlr) succe ....... 
With C\O.:I\ I' r rncrca ... c 111 101.11 'hrub co\. er. ter
ritoric' \\l..l'C 5c, more hl-.d) to he succe.,.,ful 
!Tahle 4, \.fodcl \'. = 9 908. I' 0 002>: a I()<' 
inuease 111 -.hruh cover 1111pnncd the lil-.clihood 
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'uccc.,., h) 50' r . t 'ing onl) .. hrub cO\.cr th1-. 
model corn:ctl) da"1hcd -.ucce....,ful territoric' 
70"f of thc 1i1m: and un,uccc.,,ful ten itone' 
60'1 of the time: o\cr.all p1.•n:ent corrcct da-.'1-
lication \\ ,..., 65' r 

Because 'ome territone-. had two ycar ... of 
data and \\Cre th1.•rcforc rcpre-.ented t\\ icc within 
the preceding tc,t. wc rcpcated the log.-.tu.: rc 
grcs-.ion on l\\O 1111.lcpcntlcnt -.ub-.ets L1'ing 
forced cntr) ot total ,flruh cm er. In .. uh-.c1 one. 
the .,hrub c1n er corrc1;ll) itlen1itied 36~ of un
'ucce-,.,ful territorie-. .111d 78% of -.ucce-.,ful 1cr
ritone-.. for .111 oH·r,111 u1rrc1.1 d..i-.-.iti1;.1t1on ratc 
of 59c, <Table 4 \loud x2 2 514: P 0.113>. 
In data 'uh,cl l\\11 the original model correcll) 
cla....,ified 66' < of unwcce\Sful lernloric-. anu 
T2°c of ... ucce ...... rul tt•nilorrc.,, for an 0\ erall cor 
rect c las ... i fica11on r atc of 69<.} (Table 4: Motl cl 
'< = I 0.481. P 0 00 I > 

N•·sT Sc \t 1 H \Ill I \ 1 "'i1 1 1 c 1 u >' 
Eleven 'ariahle-. \H;r1. rndutled in the logi-.ti1.· 

regrc.....,ion procetlun: companng ne-.t '1te' 10 ter
ntonc': pcn:cnt co\ er Imm 'ctlge, and forh, , 
percent of hcrh.1ceo11-. la) er uomrnated b) gra"
e-.. percent cm er rn thc 0 1-m -.hruh height 
cl.1 ... -. and .icro'' .111 h1.·1ght da"c' ( '" o dimen
-.ronal J: p..:rn:-nt Ioli.tr d1.·11,ll) rn the 0 I Ill 

'hrub height da": nwan -,hruh height: mean 
..,hrub tl1'>pcrs1011: p1.•r1.·ent ground covered h) 
running \\,llCr. ;111d mean -.tantling and running 
water dcpths Onl} l\\ll \,mablcs were ''gntf1 -
cant prctl1c1or' ol 111.·-.1 -.itc ,clcetion. V.'ith e\e1.) 
I< r 1m:re<l'e in total sl11111'l .:<" 1.•r .1cro-., all hc1ght 
cla-.-.c ... t\\ll dimens11111,1l) •• irC<h \\Cre 5 <'.r 11101c 
hkel) to he nest '111.•s :--:1.•,t 'lie' \\Cre neg.1tin·I) 
,1,,ocrat..:<l \\ 11h h•li.1r de11sll) '' ithin the O- l - 111 
height d ,1"; thc1t'101c \\llh l.'.tch I "r increas~ 111 

foha1 Jen,1t) Ill th..: 0 I Ill portion ol the ,.,111 uh 
layer. •m:.1' \\<!le 12' r k" lrl..el) to he 'ekucd 
"" ne't '>itc ... . c lahll· 5, Modcl x J2.79: P 
0 001 ). logether th1.·sc t\\o \.ariablcs corredl) 
cla-.si fic<l 61 '~ ol tcn 11mie-. and 75'1< ol 111.•,t 
site., 76''•: O\ c1 .111 p~'rcent correct cla-,.,i fie at ion 
tor both group., ""' (ill', 

:\"1 s l Sc Al I ,\'IM \I f'1 RI OR\! \\;CE. 

Sc,cn \.1r1.1hlc-. \\Cn.: mduded Ill the logl'>tl\.' 
regre,'1011 proccdurc comparing ,ucc..: ... ,lul to 
unsucce.....,ful nc,h' 111.1xirnum Ii' c height of nc-.t 
... hrub. m.1x1mum dead hc1ght of nc't 'hruh; 
mean di-.ianCl' from nc't to 'hrub edgc: ui,t<1111:c 
from ncst to ncarc-.t 'hlllh patch opening: per
cent foliar den'1ty 111 the 0 - 1-m height clas., at 
the ncst: di-,1a111.·c from ne'I to neares t trcc: and 
mean supportinl:! b1 .mch diameter. Onl) di\tancc 
from ncarc-.1 tree \\.a' a -.igniticant predictor of 
ne'ot -.uccc" With e\ cr) I m increa ... e in tli' 
tance from thc ncarc't tree c" hi1;h rangetl up to 
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500 111). nc't' \\Crc l'i mrnc lif..d) to be ..,uc
ce,,ful (Table 6: \.1odcl x' 7.IJ5 : P 0 .008J: 
\\ith each 50 m 1m:rc:i-.c. nc't' \\Ctc .50' 1" 1mm.· 
lif..cl) to he 'ucc.:c-.-.ful . ,\!though the modi.'! u-.
mg thi-. \ari.1hlc corrcc.:11) cla.,.,ihcd ne'h :1' un
'uccev-.ful 8-t"; ol the lllllC. the c..orte1.•t t.:fa,,ih · 
catton rate for -.ucct•,..,lul nc'" "·'' 11111) l-t', . 
O\erall percent conect da.,.,1li1:.11io11 for both 
group' \\a ... 59', . 

Becau ... e ... ome ne't' occurred \\ uh111 the 'a111e 
terri!Or} in either the .... uuc ) c..·a1. , ... ·par..1tc ) car-.. 
or both. "e n:peatcd the logi,tic..· rc..·gn.~"ion te't 
on two independent ... uh,ct' u ... ing forced cntr) 
of di-.tance to neare't tree. In ... uh ... ct one. the 
original model correctl) L1.1, .... 1tcd 84'' ol un
'ucce,sful ne\h ;ind -t8' < ol ... uccc,,ful nc-.i.... for 
an o,·erall correct da..,,ihcat111n rate of 65''' <Ta
ble 6: Model )( ' I 0.092. P 0.002 ). In data 
subset two. the original mode l co11cctly da,,i
fied 88'1c of unsuccc ...... t 111 nc-.h and 50'ft of -.uc 
ces-.ful nc-.h. tor an m crall co1 rcc..·t cla.,...Jficat1on 
rate of 71 <7, ('fable 6. Model x' I 0 .897: P 
0.001) 

DISCLSSIO'\ 

\\.c found that \\' ii hm I l)catd1er' -.IW\\ cd 
con ... i ... 1ent prekrcnc..·e tor .1rea' \\ llh greater ri 

parian -.hrnb cO\Cr .ll ;111 ...... ·.1k .... and 111 our -.tud) 
area '"itlo\\ made up 85' " · 98' c • • 111d 99', of 
riparian 'hrnh-. at oc..·c..·up1ed 111cadm\ '· tcrri1111 ic-.. 
and nc-.1 .. i1e ... , rc..·-.1~cti\d) tllomha) 19991. 
Thu-.. \\.ilhm l·l}c.itchcr-. 111 the Sicrr.1 Ne\ada 
'elect mcac.flm.., '' ith .1 large pwp111 tton of ,1rca 
cm cn~d h) a riparian ... hrub 111.1tff\, and \\ 11h111 
the ... e mcad1m-.. fl)Catehc" -.elect tcrritorie' in 
the area ... ' ' ith the 11111 ... 1 npa11a11 shrub-.. \g,1i n. 
\\. ithin the c..«ll1't1ainh of the..· ten 1tor) houndaric, , 
flycatcher' 'elect nc..,t loc.1t1ori... \\1th the h1ghe..,t 
t1)t,1l ... hrnb 1.:11\e1 .1cH1" all tlm:c hc..·1ghl lh"e' 
lnterc..,tingl). riparian ... 111uh eo\cr \\a' a l'o " 
good 111d1catrn ol animal pc1 lorm.1111.:c. and 
thc.:rcfore habitat qua I II) at meadow and tc111101) 
scales. When cxami111ng both habitat -.election 
and h<1hiwt 4ua l11y. 11pa11.111 'hruh co\CI wa' 
1110-.t high!) pn.'u1ct1\·c at the ten 11111 )' ... l..1lc: in 
fact. 11 wa ... the onl) \,iri.iblc 'l'kc:tcd at this 
'calc. \\hrlc at the 111e.1<lo\\ •tnd nc ... 1 ... n1lc it con 
tributed le..,, to\\ an.f... model ht. Although con 
''''entl)' ... elected h) 0111 model .... 'hruh co-.er 
\\a' not the onl) \,ll'iahk 111 importance lor llj 
catchcr-. 

\.1~ \[)()\\ S< \I I H\Hll \I S111< llll'\ 

We found a con-.i..,1cnt negat1\c rel•1tion,h1p 
bet\\ een occupied nwado\\' .111d the predomi
nance of forth \\ ithin the her haccou' b) er. The 
dominance of I orb' \\ Hh111 \1crra '\c\ ada mead
O\\.., ., often related to IO\\ercd \\,1tcr t.1hlc-. .• and 
..., con ... idercd an 111d1cator of c•1rl) 'c1 ,11 ... tage. 11r 
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the rc,uh ol d1..,1Urbance cau".:d b) human-a.,
... ociate<l l"'C' <Ratliff 1985. Rat lill ct al. 1987: 
Wcixclman ct al 1997. 1999) 1'11c po,itive re
lallon,hip hcl\H"en riparian 'hrul'l c,:o\er an<l \\'il
hm H) e.itcher on:up;me) .11 the 111c.1d11\\ -.calc 
-.ugge-.t-. that a rcl.111\ cl) abun<lant 11panan -.hrub 
communil) 1.., 1111pon.mt at the 111eadcl\\ ... eale of 
habitat ... clcct111n. Thi' findmg ay1ee' \\1th Bent 
( 19-l2). Grinnell and M iller ( 1944). King ( 1955). 
(\ercna ( 1982). llarrh ct al ( 1987) Sedg\\ick 
and Knopf< 1992). <md Sedg\\ il."i.. ("'000) 

\!though our total percent 1.<inccl cJa.,.,itica-
11on for the logi,tu: rcgre,,ion model at thi., 
":ale \\,1, SO',. our mo<lel"... ,1b1ht) to correct!) 
1dcnt1t) 01.n1p1eJ mea<lo\\.., v. ,1, onl;. :\O'r. Thi., 
mean ... that ,1hhough we could 1dcnt1I) unoccu
p ied meaum.,,, n1C1..,l of the time (lJ V, >. v.e hau 
very incon..,1..,tcnt rc ... ult.., in predict 1 nr 111eadm\' 
that \\ere ,cJect1.•d b) fl}catcher.., l11i' .. ugge..,h 
that the \\'illcl\\ l·l)catehcr poptd.1111111 " ncm at 
.. uch lo\\ numb..•r, th.It II m.1) not he 1 ull) oc
c.:up) ing .ill .uca' that could 'uppmt them. Al-
1.:mat1\cl). th1.•,1.• mc.:on-,1,tent co11e1.·t cla,..,.fica
tion rate' could 111.:an that at the ,1.·.1k nw.1 ... ured. 
diflere111:e ... 111 h,1bitat \ariablc' hel\\ecn occu
pied and unoc.:cupi.:d meadm"' \\ere not b1olog
ic.::dl) .,ignihcant. 

:'I. I I \llO\\ S< t I ,\ 't\I \l PFRI IJR\l "l I 
In adu1111111 111 11111n.: .. hrub 1.0\ 1.•r. 111c.1do\\ .. 

\\uh mor(' \\ illcl\\ 11)<.:atdwr' \\<.'ll' d1,1ractcr-
11cd b) h;I\ 111g t.tllcr 'hrub., and bcmg .11 higher 
cle\Utl<llh. 1.·11111pared Ill .. ile' \\llh k\\ef li)-
1.·atchcr.... I a lier 'hrub... 'uggc..,t I he fl) l':lll'hcr' 
arc u' ing ... 111.•, \\ 11h more matull' -.tancl.., nf ri 
parian 'h1uh,, \\Ith 1c ..... inten'l! g1,1n11g pre ..... ure 
or othc1 01,tur h,1111,;.: I actor .... 1nd/01 'ite' \\ ith 
heller grc>\\ 111g 1,;nml11101h. E 11.•\ .illon 1' more Jit
IKult to under,tand 'mce \\ 1llcm H) 1.•ateher' 
\\Crc km1w 11 lo h1 ... 1orieall;. 1>ceur at l(l\\l!r clc 
\at ion ... \\ i1h1n 11111 'tud) are,1 ( R,1\ 1901, I 913: 
l<..lcbcnm\ .111d Oaklc;1I 1984) Pc1 hap' higher el
C\ atiun ... uc' ha\<.' undergone Jc...., d1;1111~11 ic hab
tlat chan~e.., d1tl' to fc\\.!r l) lk'' .111d 111tcn ... it ic-. 
ol human .ICU\ 111e' Pcr1,;ent o\ l'l 'l\lf) CO\ er 
Imm tree" h.1d a n.:g;11he rcl,1t1<lllsl11p w11h fl)
c.1tchcr abundance. sugge-.t1ng that h1r,1, ,ettlcd 
111 greater numhcr' 111 broad open 1111.·,1dcm ') ,. 
tem-. \\llh little l'llt.'rnachment from lodgepole 
pine. or w11 h a .. mailer edge to mtcr 1or ratio. 
fhi' c.:ou lu 1nd1c.:ale preference fm lc" di ... 1urbc<l 
111.:ad<l\" \\ llh higher water tahk,, ''here lod
gepole p111e do not become e'tahli,h1.•d ,,, ea..,il). 
or \\id.: open floodplam 'ellmg' \\ lwrc ther.: 1' 
1.:...... edge per hcctar.: of 111e,1ucm ( lknedict 
198-t. Rat Ii II 1985. Kallclm,mn ,111J l·mbur) 
1996. Dull 1999). lkcau-..: thi' .mal)'i... \\a' 
based on a "nall 'ample s i,re ot on l) 20 occu
p ied meadow..,. 111fcn:nce' about animal per for-
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mance at th1., ... calc ..,hould be 'icv.c<l "" prelim
inary (John,on 1981) 

Tt RRITC>R' Sc " 1 H \Bl 1 '1 ">1 11 c·111 '" 

Becau-.e llycatd1er' ... ~·kctcd meadO\\' with 
an ex1en,i\e 'hruh 111.11n" and .1 late 'cral her· 
baceou-. communit}. lernHH')- placerm:nt ,,a., 
confined b) thcN~ c:on<liuon., \\e ''ere 'urpn.,e<l 
to disctl\cr that \\11!0'" l·l)cah .. hcr tcmtonc-. did 
not have ... ig111ticantly more gmuml co\ercd by 
'"aler than adJac:cnt area .... though Scdg,..,id: and 
Knopf ( 1992) had .... milar rc,ulh Scdf\\1cl.. anti 
Knopf ( 1992) postulated th~ll the lac:!.. ot a \lg
nilkanl tliffcrence \\as due largcl) 10 the mernll 
me.,ic nature of the mc;i<lm\' bcrng occupied by 
Willow Hycaicher-.. In our \tudy area. m:cupicd 
meadow., had 57r~ of 1hc11 area cmcrc<l by 
standing water or .,aturntc<.I .,rn1 .... ' ' hilc tcrrito
rie' anti comparhon trnn't'ch had 441~ and 42f'f 
cover from \tandint• water rc ... pccuvcly (Bom
bay 1999). It " po.,.,.ble th.it bccau.,c \elected 
meadow ... arc \\cl. thi.:y arc con.,lraining tcrnwry 
choice' 10 area' \\ith relati' cly uniform mc.,ic 
con<l111on' 

Tt RRI I OR' Sc \I I ,\:\l\I \I Pt RI c lR\1 \'>C I 

Wilhm Hy catcher' ,c(cctcd ten lloric' '' ith 
higher ... hrub co\ er than "'·" pn:,cnl 111 atlpccnt 
area,. anti '' i1h1n thi, con,1rain1. tc1Titone' \\ ith 
the highc't kH:h ol ,1m1h co' er prm 1tlctl the 
h1ghe't hah11at qu.tlity . lligh 'hruh cmcr ,a(uc' 
aero,., terntoric' ma) all cm tor .1 g1 c.1tc1 \:ho ice 
of po..,.,ihlc nc't loca11on, .• ind 1111 ... could be irn
portant \\hen 111ult1plc rcnc,.1111g .11te111p1 ... arc 
neetled (Marun 199"> Sl11uh c,,·m;cr ,mtl ..,hrub 
contiguration ma} al'o haH: 1111plic.11ion.., relat
ing 10 nc ... t p•u-.1,111..,111 m predation. po.,l flcdg111g 
... un ilial. thermal co\ er !lot nc .. i.. .111d adult\), 
foraging ctlic1cl1C:) .• 11lll IC1 I it1111,1\ ueklhC by 
males CKmg 195'i, Nm man and Rohcrt..,on 197'i. 
Antler ... on and Storer 1976. hccman ct al. 1990. 
McCahc l 991, Marlin 1992. Scdgw1d, and 
Knopf 1992, Staah an<.1 Moni..,on 1999. Scdg 
wicl.. ::?OOO. Uyehara ancl Wh11ficld 20<X)). The 
importance ot riparian ... 111uh., 10 thi., combina 
uon of many life hi'>tor) la<.tor., ma} explain 
"h} 111<.rea ... etl 'hruh 1,,·ove1 pretl1t·tctl 1ncrca.,cd 
territory '>Uccc...., nen though it did not predict 
1nd1' idu:1I nc'>t outcome.., 

Our ahility to pretlKl a111111~1l 'ucce...., """ be"t 
at the temtory ..,1.·ale \\ 11h perc,,·cnt t·orrccl cla._.,,_ 
fil.ation' for ... uccc...,ful tenitoric" hct\\ccn 70 
7i:;c<. and merall percent 1.orre1.t cla....,1hca11on bc
t\\een 59 69' <. J\., .. uggc,tcd hy La} mon and 
Barrell ( 1986). thi., ma} 111d1t•atc that the tcrritor) 
1 ... a beuer 'calc for e\ .tlu.llmg the ph}'ical anti 
biological 'ariablc' that dri'c animal perfor
mance and therefore hah1l<1l qualit). part1cularl} 
when tic\ clop mg 111a11agc111cn1 prc,cr iption ... . 
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/\hh11ugh the re,ult-. \;111ed somcv. h;ll hl' 
tween our original tc1ntrn v ... uccc'' modd and 
the m1xlcls baseu on t\\11 1rH.kpenuent 'uh'l'l'. 
thc !!l'ncr;il pattern ol till' rcl;1tion,hip het\\cen 
' 1cce-.,ful and un'lll'l·c-.,1 ul h:rntnrie' renl.lllll'<I 
con-.t.int. Thi' -.uggc'h that the U\C of the s.une 
tc1 ritory location<., h) 11) l".lll"hcr' bet'' el'll .) ca1' 
I.lid not O\Crl) bia-. thc original modl'I 1e,u1t ... . 

J\.t·s 1 Sc \I 1 H ,\RI 1"1 S111c110N 

lcrritory selectwn t•ori-.trained nest placement 
10 an.:.1' \\ ith high 'hruh l'O\ c1 \\ c found th.11 
l\\t1-dimc11,ional ... hruh c:mcr <percent co\cr 
a...:ro" .111 height da"c') \\ .1 ... 'ignilicantl) high
er in nc't area., than .1..:H1 ... -. territoric' 11\ crall 
(4()<, and Jilk. 1e-.pc..:ti\cl}l. The negati\\: ..... . 
s1x:1~1t 1on "ith folrar dcn,it) ({) -1 m) in nc'l ar· 
ca-. 1s 111,.cl} due to our ohsen.ation th.It the 
amount ot leaf} vegetation i, decrea ... ed rn th\.' 
lower 1111crror portion' ol large 'hruh clurn1i... 
(''here nc'i... arc frequcntl) placcdJ due to 'had· 
mg. l'lac:cm.:nt of nc'h ha,cd on thc'c ''"' \ '.II · 

iahlc' Illa) help m111i1111A' nc ... t prcd.1tion .111J 
p.tr;Nti-.rn (Sander ... and Heu 1989. ~bnin 11N2. 
U)'charn and Whllht·ld :?CXlO) •. md hutfrr a~·.111i-.1 
mc:rn nighttime lo'' tcm1w1.11urc' of 2.-1 ( (June 
through Augu~t. 1997 200 I >. a-. well a' -.11m111c1 
-.11ow-.1orrn' and h.ii 1 ... 1111 ni... <I ngcr-.oll I lJ I ' · 
Sander-. and Hett I lJXIJ. \\'c..,tcrn Reg1on.1l Cir
matt Center 200 I I. 

'\i1 'r Sc \I A-..1\1 \L Pr wr < >H\IA'l r 

'\ie,t ... m:1:c'' '"'" negati' cl) :i-.. ... o.:iah.:d \\ ith 
prnx1111ity 10 the i:lo-..c't t1cc. This \ari.1ble wa' 
much helter at expla111111g un ... ucce"t ul nc'l' 
th.111 al prt·dic.:1ing suc:..:e ...... tul 11111.: ... . Pt•rhap' nc'l' 
th.It a1 l' cl1hc 10 tree-.. cxpc11t•nce mor.: prl·da1 ion 
prc ...... un• fn1rn the n1111h111.1ti1111 nf mc.1d1•\\ .md 
edge prc<l.1tor .... \\h1lc nc ts 1.1r a\,,1) Mill h.l\e 
p1cd;11ion Imm rneado\\ prl·Jawr .... but h.1\l' ""' 
er II\ C'1.dl predation pr l'"urc \\ llhout thl' l'dgc 
predator-, <W1kme 1985. C;1in :mot) AJd11ron· 
ally, trei.:., may pn1' idc l1K.rtion-. for\ j,u,.i prcd 
atur ... to scan:h for nt''1' ( Andc"on and Slllll'I 
I 97h, G.11c ... and Ci) s1•I I 1J7X, heeman <'l :ii. 
19i>O, Rci ... cnlield .ind Brcklcldt 199~) . lhcsc 
luuors ma~ cxplarn "h) onl) 59"} 111 th..: sut·· 
1:c sful ne"'" could hc p1cdrc1cd h) di ... t.llKC lo 
the nc;rrc ... t tree. Alte1 nath ..:ly. poor Cllfll't'I cl.1'
'Jf1ca1i11n ratc' could me.in that at 1he .. calc llll'a 
'ured, dath:rcncc' in hahrtat variabk' ht·twl·en 
stll'cc ..... tul and un ... ucl·es,Jul nc-.1' were rwt h111-
logrt·all) ,jgnihcant. 

\!though th.: rc ... ult" 'ancd -.ome\\ hat hC'
t\\l'cn our original nc .. 1 -..ucl.'c.,, model <lllU the 
rm<lc!.. b.1 ... cd on t" 11 imkpendcnt -.uh ... ch, the 
general pattern of thc 1cla11mi...h1p hct\H'Cll ... uc
cc,,ful , nd un<,unc ...... tul nc't' remaint•d con 
... w11. Th j, -.ugge ... 1-. 1hat the use of s11ml.1r llt" .. t 

location-. h) tlyc:aH .. hcr\ bt:l\\ c..:n )1.'ar' and the 
use of data Imm multiple ne'ot attempt-. did nol 
overly hia' the original model re-..uli.. 

Our moucl predicting ne-..t 'lll'l'C" failed lo 
.. elect an) h,1h11.1t characterr,tic' .1"11d;11cJ \\1th 
the area drret·tl) !'O t1rr11unding the nc-..1 . 1110 ... 1 no
t:ihl) ... hruh l'll\ er. It i-. po ... -.rblc th.I! the 'anable-. 
that we d11111-.e Ill mc.r ... urc. or the 12 m .1rea that 
we C\.tmrncd around the ne.,t 'Ill'. wert• 1101 ap
propnalc rm tht• as.,cs...mcnt of nc .. 1 outcome. 
Another 'cenano " that nc ... 1 outcome may be 
large I} aflcctcd h) the lc\·cl of chance Ill\ ol\cd 
Ill ne-.1 ... carching h) predator-.. ...... wcll u-. fluc
tuauon ... 111 prcd.uor populallon-. .mJ \\ l'.tthcr pat
tern ... (\.ta11in 199'.!J. GiHm thi .... 11 may take a 
larger "'mplc -..i1e O\Cr more yt'a" to d1ttercn 
t1atc the t'lkt•i... ot thc ... e \ariatiom. from thm.e of 
hahitat Lharactc1 i ... uc' 

CONCLL St< >"S 

Our tinJmg ... indic.ue that .11th1111gh the 'ari
ahle ... "e u'cd 10 dc,eribc np.m.111 ... hruh Cll\ er 
changed between ,c,11e, (perccnt ,,hruh matrrx 
, .. ithin mc.1dow. perl·cnt cover w 1111111 tcrritor). 
and perlt'nt cmcr within 12 m ol ne ... t) . ..,hrub 
cover nont•llwle" remained linl,.t•d 111 W1llnv. 
H)catchcr-. a\.'10.,... all scale-.. Whcn L'Olhrdermg 
that riparian 'hruh co\Cr abo preJ1c1cd ll}c:atch
cr ahund.1111.·c .1110 territory ... ucc:e ... .., .It tht• rnead-
0\\ and ten rtor) c.tlc,, our nmlrdcnce in shrub 
..:o'er ·'' .1 111ca,11rc 11f hahn.11 4u.1ht) i.., ... 1r11ng. 

Ba-.ed on the tact that :.1111111.11 pl·rlormancc 
\HIS prcd1dnl h) the ... amt' L har 1t1t•1 i ... lil· :rl tv.o 
-..patial ..,..·;de .... one n1111ht be 1nc:lined to a ... sume 
that in thl' l'a'>t' 111 Wilhm I lyc:atd1e" in the S1 
.:rra Nt•\ad.1, rdali\l' ahundanl'c ,dune could m 
J1catc habitat qualrt). Our model 111 111JI\ 1dual 
ne't 'u"·ccsi., ho\\ ., er. J1J ll(lt selec t .1 -.hruh re
lated 'arrahlc. hut r.1ther <l1-.t.i11cc to 1he ncar.:'t 
trce. A,-.umpuon' .rhout h 1h1t.11 qu.1111) , .. oul<l 
he ... nn1ev.h,1t prl·nia1urc 'illLl' 0111) l\\ll (rclauve 
ahumlancc. rcproduc:uve ... u..:Cl'" l ol Van 
I lnrnc·., ( 1 IJX1) parnmc1cr-.. h,1 habitat 4ualit) 
wcre indulkd 111 our model-.. Onl) \\hen long 
term re,ult <> on !'Ollf\ l\al and rcproducti\c trend-. 
.uc applied 111 .1 h.1hit.11 model c.111 we he .. un.: 
1h.~1 rel~ ing on a ..,jnglc measure ,if hoth habitat 
'clcc11on nnd :1111111;11 pcrform.1111,;c t'i adequate 
for hahitat m.1n.1gt•mcnt of a population at risl,. 
(Van Hmm: 198 \ l 

Although .1ddilronal informa11on " necessary 
to fully undc1 ... 1and habitat 'clcLtron and habitat 
4uality 1,,uc:s frn Willow Hy1.·atchc"· a I 0'1 in
t•rea'c rn rip;man -.hrub <.:O\ er re ... ultcd in JO. 110 
and 50' r incr..:;1-..c' in the likelihood ot .1 mead
ll\\. tern tor y • • 111d ne-.1 area hcing .. elected b) 
tlyc:atcher-.. rc-.pcLtrvd) AJditwnall) , territories 
\\Cr.: 50'.Y lllllll' lrl..dy to prnducc 'ucc:es-.ful 
ne ... ts v. ith cad1 I O':f increase in npurran -.hruh 
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co,cr. ,\..,a rc ... ull. \\heu: the goal j.., to rc,iore 
or maint,1in \\illm\ H)cateher habttat in mon
tane ... euirw .... mana)!ement effort' that al a min
imum pn)\ iue the nrndition ... nece-. ... an for ri
pari;m ... hruh regL'llCI at 11111 and rcen1111~1cnt ap
pear '' arrantcd al th" tune. 
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WILLOW FLYCATCHER NESTING ECOLOGY AND HABITAT 
RELATIONSHIPS fN THE WILLAMETIE BASIN. OREGON 

Bos A r11.1A'J. MARC,\RFT Bm1 ''· STE\l DoWL\"'l. 0\N CRA'l'\rt1. KL\l'I R1..,ss1u. 

K·\ I B _AL. ANO JH+ 011 LO'I 

Abstract. The L1llll' \.\'1llm\ Flyca1che1 CE111pic/01w1 tmillii />re\\'lft>rt) nest- 111 bo1h riparian cmd 
upland habitat'> \\ ithin IO\\ ell'\ at1on 'alley and higher cle' ation fore'! m the Willamette Ba'>1n of 
nonll\I e'tern Oregon. Nc'1ing habitat an carl) -,eral ..:0111fer fort.''1 occur' approx1matd; -I 15 )Car' 
folltmrng C\Cn-agcd timber hane'l or natuial c\ellt'> that remme mo't ur all of 1he fore'1 canopy and 
allo\\ for cxtcn,1,·c gnm th ol ;1 shrub layer. Ne,ling habitat in thl' \ allC) occurs in riparian nr upland 
-.hrub-dominatcd habitats \\ith an intcr-.per,ion of herbaceou' npcnmg'>. Our two-year nc,tmg ,tud) 
in the Willamcne Ba-.111 rc\'ealed a May lie Id e't1mate of 'easonal m:sl 'ucce'' ol 40.5"r ( N 1-17). 
We did not lind "gnilicant differences 111 nc\t success bciween riparian and upland habitah or bet\\een 
\alle) and forest habitat': hO\\C\Cr. thcic \1cre '>ignificant yearly diffen.:ncc,. The rate of cowbird 
para,i1i'm wa' lc1\\ (4' < ). and all parasithm occurred within valle; habital' (8'1< of \alley ne'>h). Ne\t 
<.,uccc" wa' 'igni f1canll) higher in western bracken tern ( P1ericl111111 aq111/11111111) 1h~m other primar} 
nest sub,tr:.itcs. Nc't habitat ,clcc11on 111 early- ,eral conifer forC\l\ \\a' mo'l pmitin: for \111e m;ipk 
( \11'1 drc11w111111) and trailing blackherr> CRulm.1 11nim11) .• md 1hc bc't habitat ... eJcction model 111-
clu<lcd \\C,lcrn bracken fern and 'int: maple The greale't com:crn' Jor \\illo\\ Flycmche1 p<'pul;i11011<. 
111 !he Ba, in are the Jocalmn. l) pe. and ti ming of management <1Cll\ itic,. and conunucd Ith' and 
fragmeniauon nt riparian habllal. 

Kn Word1 · l.:.'mpidmw.1 1rwlli1 />n·11'.1/1 n; habitat rclat1nn,hip,: I inlc \.\ 1llO\\ I ·lycatchcr: nc,t ,uc
ct!": Ort!gon: \\1llamt't1c Ba,111. 

There ha'> been increased intere.,l in the status 
of Willo\\ Flycatcher subspecie-, and popula-
1 it'n' '>in1:e the Southwes1c1 n Wi llm' Hyc.:atc.:her 
( F:.111pidmu1-1 lrai/111 et1111w1) \S..ts listed as en 
dangered in 1995 <U.S. Fish and Wildlife Ser 
\ice I USFWS I 1995 ). The Oregon Departmenl 
of Fish anJ Wildlife (OD!·~ 1997! li\ted the 
Liull' Willm' Fly1:.i1<:hcr <L. r. brc11'\tcri. here
after Willo\\ HycatcherJ as State ~cn\iti\'e in 
1997 du<.: 111 com:erns <ibout declining popula 
tion' and a lack nl informa11nn on sp..:c.:1es ecol
ogy. E. r. hrt•11' \lc'l'i was frn mcrlj a Federal Can
uidate 'fle\.'.tc' (LSl·\\S 19941. and a l-edc1.ll 
Spc1.:ies ol Concern in Oregon (G. J\.lillcr. pers 
comm ). The 'W'illm\ Flycutchcr al\o is a roc.:al 
Species for 1:onservat1on in the Weshide Low
lands and Valley-. Bird Con,ervation Planning 
Region of !he Oregon \Va'>htngton Chapter ol 
Partners in Flight (Altman 2000) 

E. (, hl'l'\l'.\f('ri breed ... WC ... l or the Sierra Ne 
\'aJu/Cascadc Mountauh cre~.t north from I-re-, 
no Count). California to the eust 1:oasl of Van
COU\'er 1 ... 1and and the Fra-.er Lo" lands in Briu ... h 
Columbia (U111tl 1987. Sedgwick 2000). In the 
Willamette Ba ... in (hereafler Ba-,in) of north
western Oregon. it occurs in boih lowland vallC) 
and higher elevauon forc..,t habitat.... From 
around the turn of the century through the mid 
I 90(h,, all nrnithologi't" u-,ed lhe word "com
rmin ·· in 1hc1r dc..,criplion of Willow Flycatcher 
abundance in 1he Willamelte Valley (hereafter 
Valle)) <e.g .. Johm.on 1880: Anlhony 1886. 
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1901: Gabrielson and Jewett 1940. Gullion 
1951). 

Breeding Bird Sur\e)' (BBS) data for the last 
30 +- ye.1rs 1mheme -,1g111hcant populalion uc
chnes ol 1.6"< per year for f . 1 />n·111·reri in 
wt:stcm Oregon and wa ... hington and northwe-.c
ern Cahf'ornia (Sauer ct ,11. 2000). In thal s.une 
ume period. the Valley population trend ha-. mir
mre<.l thc regional 1rend <i.e .. d..:clining at 4.l"'r 
per )'I'). ah hough the !rend 1-. nlll sig111tkant and 
the sampk site (N 11) is 'mall. Dcscripti\'e 
analy-.i-. of BBS data in the Valle) 1nd1l.ated that 
the \\ tllo\\ fl;L.ttch..:r pnpulation ha-. JcdineJ 
lrom a mean of approxtmatdy 11 13 birds pet 
route 111 the early 197().., to 4 -5 birds per rllUte 
thmughoul the I 990s. Howe.., er. on forest BBS 
route\ in lhc Ba'>m (N - I 2l. mean number ol 
bin.ls pe1 rnutc ha'> remained relati\'ely steady 
around 4 '11rds per route. 

We initiated il lwo-vear study in the Ba,in in 
1999 to idcntif> con.,cn minn and management 
need'> for Willow rlyLatchc1. The l\\O primary 
nbJCcti"e" were: l I) C\amine nc\l succes.., as a 
potential factor 111 population Jeclrnc .... e\pe
cially differenees in nest succes-. between gcu
graphiL regions (high ele\ at ion lore\I and lo\.\ 
elevation \alley). habitat Lype' (riparian and 
upland). and other parameter'> (e.g., nC'>l sub
~tratc. human activit) level .... proximil} to wa
ter, road\, etc.:.>: and ( 2) ide111 i fy i mportanl hab
itat feature' at nc'r~ lo help direct habitat man
agement. 
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\ II 1 llODS 

Sn u' \kl \ 

lnc Ba,111 cncompa"C' «I 72<X> "11..m O.:t\\ccn the 
cre'l 1>1 the C.1'< adc .md C'oa'l Range' 111 north\\ c,1crn 
Or.:gon (\\cn11 .111d !\ k Kc1111c I IJll I). ntc Ba,111 1, ap
pr<".1nt.1tch 7'\ l..111 long • • mJ r.111gc' from 'O NI l..111 
"1dc It ui.-ludc' lhc hn•.1J .11111\ 1al l11K•dpla1n ol lhc 
Valle) llour (<:.1 2100 ''I 1-m) . • md rs hounJcd h) 
mountam ,)ope' .md lonth1lh on three '"Jc' .111d b) the 
Columhi.1 Rf\cr on thc north I lc\:llmn' range tmm 
llXl m .1t thl' mm11h of lhc \V1ll.11nc1t<' Rf\ er near Port
land to 3423 111 111 thl' ('.1,c.1clc \1uunt.11n, , I ;md u'c' 
arc prcd11111111.1111ly l111c,lr) .111d rccr.:.uion in the nmun
tain, , and urhan anJ ,1gncuhurc 111 the hmlanJ, 

I f1,lll1K.1l \cc.:1.111nn in 1hc Valle) 111dudcJ \\el and 
dry pra111c'. riparian h1rc't .md 'hruh. anJ {!m•n II\ 
V.OodJand' ;1nd 'a\ ,Ulllah J\10,t of lhC nall\C \C!!Clil· 
unn ha' hccn coll\ cited to .1gnc.:uh111 .11 .md urban u,c,. 
The Valley co1111mw' J "l•, ol 01epon' a1ca. )Cl ha' 

1or:; ol th human popu lat ion (Kci,Jinl! 20001: hmd 
uw111:1,h1p " 9()<,, p11\atc 1Pud1) :md \br,hall 
Jl)IH) . 

I he ch ma\ lorc'l ,1,"><:t;llHln 111 1110'1 o l the Ba,1n 
'' \\e,tcrn hcmlod; I I wgo ht't.-ropll\1/a) \\C,lern 
rcdccd.1r r /J1111t111/1111101 ( I r,1111.hn .md D:,.rne" 19731: 
ho\'<~\ er. 111ud1 ol the 'tud) .ue.1 " dnn11na1cd b) lhc 
'era I 'IX'< IC' l>ougJ.1, hr ( /'1111tl111wi:o 111e11 z;,.,;, ). 
O"ner~lup "llhm the- hnl·~i.·d portion ul the Ba,111 1' 
,111 .1ppm,1111atch el)U31 1111' ot puhh< and prnate 
land . 

s I St I l:C.Tl<J' 

\\c 'clc.icd l\\ u lorC\l ",uersh<·ds, !\1olalla and 
l al..e Crcd:. ba,c<l 1111 l.md "" ncr 'hip ol pro.icct ul
opcrator,. and Cl)Ual rc)lrc'iCntauon lrom the Ca,ca<l<' 
\ lounta111' .111d Co.isl R.mg<' rl''l'<:d1\CI) \\c randorn-
1) ,cJc<1ed .1 pool ol JO 12 c.1rl~ ser.11 forc'l 'lie' ••f 

I~ ha "11h111 cad1 \\,llcr:shc<l: l'.1d1 \\;" l'l.:.ircut " 
~() )l',1r' pnor 111 11111 stud) I mal 'ill' ~ek.iwn. made 
1n 1hc he ld h.1wd on .ll"l<'" .111d f>cr,onnel l11ni1atiun'. 
rcwllcJ 111 cigh1 'llld) "'"' 111 iii.- Molalla \\atcr,lu:d 
.111d 10111 'Ill"' 111 till' IMll.l· ( [\.'<'I. \\.llCl,hl'<l . 

1'11\ .1tl' l;md II\\ ncr 'hip prel.'lmkd 'Y'lcrn.ttl<' -.1111 -
phng 111 1hc V Ilk\ We 11pportu111,l1l·al1) 'ckctl'tl nu
llllTllU' npanan ,111d upl,m<l 'Ill'' 1·11n"dcnng prc,\.'n..:.: 
anti ahun<l .incc nl W illow I lyl':ll.: hcr,. gcographu: tJi,. 
tn h111111n .• 1t't't'''1hil11 y. hahtlal I ) pc. and pcrn 11"1on lo 
ac..:C"'' 

Nt ~I Mu._1101<1-.;c, 

w ... l11c,1tcd Ill'''' b) oh,cr\ mg hd1<1\ iur;il n1c, , then 
rnarl.cd and re' l'lll'd lhem 111 ,1 manner tlt•,igned to 
rctlu..:.: prl'<l.uor ,1ur,1.:tinn .111d 11nc,1iga1or-induo.:cd 
pre<lall1•n ( l\1,1r1111 .md <it·upcl I 99 'I l '.a<.:h nc'l "a' 
1111m11orcd ncr) th1c1• 111 lour tla)' until ci1her the 
)ntlllg lkdgt:d 1>r 1hc nc'l l.nlcd. We «t>11'1dcrcd a nc,t 
'un:e"lul ti ,11 Jc.1,t mi.: )t1ung ''a' olhl'l\Cd a.' a 
lkdghng or 111d1rcl'l C\ 1dcnll' (c.g . llancned nc't rim. 
c\len'i' <' let: al 111.1111:1 111 nl''t .111d 1>n nm) ,111 the l111al 
'"II 'uggc,1cJ lledgrng I .ulcd nc'h \\.;re l"1.am111cd 
lo 1Jcnl1I) c.tU'l' nl l.11lurl· II nc'l o;ontenh (egg' or 
ne,1l111g'1 \\er.:- rcm11\cd. lhc nc't \\,1, lOn,idercd dep
reciated. 

We whJC<IJ\cl) latl'gon1<·d the k·\cl nt human ac-

11\ II\ ''1th in '\() ,1nd 15 111 ot <'ach nc'I ·'' lov. (oo.:..:<1-
.,run:11 or "'' human .1Ll1\ 11) ). n111<.lcr.11c (IC\\ people on 
1111hl Jay'' · or hc.1\) «l.111) II'<' h) fll,111) 1x·oplcl. 

H \!ill \f C'll \l<A< 11 111/.A 1111' 

Dala .:olledcd .11 c.11:h ne't 1ndmkd nc't hc1gh1: nc't 
'ub,tratc ,1ml 'uh,tr.11<· h< 1gh1 . an oc11l.1r c'llmatl' of 
ne't concc:almcnl tn•m aho\C .m<l Oehl\\ \\ i1h thl' nc't 
centered 111 a 0.' 111 O.>\ (poor :!O< <·••n.:t:akd: latr 

:!CJ (>()',,.: good '10 •>o• : C\<l'llcn1 90'~ 1: and 
d1,1ancc' lo lhc nl·an:'l rn,1d .md ''.Iler \\c o.:ollco.:1cJ 
nc't \O:gct.111on d.11.1 \\ 11h111 .1 I m1 plol <.:clllt:rcd on the 
nc'l "11h the .:orn.:r' oril'nlcd 111 each <-.1rdrn.1l dire<'· 
tinn t rclcrred Ill "' nc,t), and 111 5 .md I I 1 Ill ratl1u' 
cin:ular plot' l"Cnlcrcd on the nc't (rt:krrcd to·" nc'l 
area>. Data .:ollc.:lcd ,11 c.11.:h plol '«ale mcludcd ocular 
c,1imatc' (lo lhc ncarl''t 5'" 11>1.11tng I 00'; ) ol pcn.:en1 
vcgctat1<•n \'.O\'l"r hy gnl\\ th lorm Ci.l'., gra"/forb. 
'hruh layc:r. trcc I.I) c1 ), h) 'P<'l'IC\. and abo lrn nun 
vcgc:lat ion ( i i: .. li llcrfr.:,1d11c. ha1c ground. nx· I. , ''a 
ICr) 

\.\c .:.ucgori1e<l a nc'l lm:a1111n ,1, np.irian 11 any 
hydrophy1ic \l'gclallon (cg .. w 11l1m IS11/i1 'P J. Dnug
Ja, 'pirca IOm1glt1111 11nn11·11I. 1l'd·1"1cr dog\1nod 
[ Cor1111' \111/1111i/1·rc1 I> ".1, prl',<'111 \\ 11h111 .111 11 J Ill 

rad1th ol the 11cs1 . 

NI s I H \Bl I \I S111 C llll" 

\\'c .1"c:"cd nc'l h.1h11.1t sclcllllln .11 lllr<'I! d11tercnt 
'Ill'' 1n the l\lol,111,1 W,1tl'r,h.:d : 11\11 re\eg<·tallng har
\C'l unit' 111 Jll<J9, unJ .1 d1llcrent h.1ncs111mt 111 :!000. 
\\c collcct.d data al plots random!~ loc;1tcd Imm thl' 
center (>I thl' stud) 'Ile The numhcr ot r.1ndo111 p.unts 
,am pied ".1, l'lJUI\ .1lc111 lo 1hc numh.:r 11t nc'h hi.:.11cd 
\\llhm thl' 'tud\ 'ltC Dat.1 n1lk<t1nn lnllov.cd the 
'amc protocol a s th.it .11 nc'" C\n'pl tor ll<'M spcllht: 
data 

.\"t•\f \lit ( ( \ \ 

\\

0

l' c'11m.11c:d n<''I sun·<·'~ U\lng till' ~1 .1)d1i:ld mclh· 
od (l\la)hCld Jll7'i 1 .md p111prn111>11.1l 111ca,1Jr<'' ol nc't 
'lKl.:c" (1<' , n11111hc11•1 'un·c"tul II<''" H'r,us numlx·r 
of ne'" mon1111rcd ). \\c l"<1k11lal<'d 'l'i' c 111>rmal con 
htlc:n<.:c: 1111cn.1b ((') / .11 l'l'lhJ .1h11111 lhl· Ma>hcld 
csllrnah!' to dcti:rnunc \\hclhct '1gnlf1ea111 diltcrcnec' 
111 nest \lK<'l'" O<'c111 1l'd h•·l\\l'l' ll t:illl'gonc' PaireLI 
hahi1;11 compari,on' mduded lur<''t Vl' r'l" \alley ( ri 

parian and upland .:nrnh111cd>. 11p;111.111 vcr'11' upl;ind. 
and \all.:} upland 1.c1M1' 1m ... .,1 11pl.111d \vc aJ,o .:0111 

pared nc:,1 'un:c" among nc'I 'uh,tr<llc pla111 'pcc1c,. 
a nd l~t\\ccn c'l.otl' .md nali\c nc,1 pl.1111 'ub,1ratc, , 
Ma) tkld e,11111,11.:' \\l'IC: con,1dcrl'd ,1,111,11c.tll) d1lle1 -
cm al lhc lv.o l<uled ;1lph.1 0.05 ii the C l d1tl nm 
O\Crh1p. 

\\'c .:onduuetl l\\o 'ample t te'l' 11'1111\ a pooled 
'tandard dn 1atmn to l·omp.irc pcrl'cnl l·1" er 'anal>Jc, 
tor gro\\ th lorm anti '<'H'ral ne't d1ar.ll'lcn,ti.:' bc
l\\CCn 'uc.:c.:c,,lul .md latled Ill''" 

Rt'\f/Ul'Ct {(•/t·, ·t11J11 

\Ve modeled \\ 1llo\\ fol)<'·lk her '"~'t hab11.1t ,cJc<·
tu>n h) htllng 111ull1' an.He log1,11c rcgrc"ion mudeb 
"tlh ,tcp,~i'c: 1111'<.lcl \l'ln llon pn1<:cdurc' rn PROC 
LOGISl IC 111 '\AS tSAS Jn,tlllltl' 2<XIO) u,rng nc'" 
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P1opcKUonoal I lf'O'Ure ll • .ui\ '-Uf\l\ril 

Cale •a\ ' " llC'"'I "-UC4.:('" . d.1)'"" r111c 

\ 11 nc-t• 147 0.58:'\ 2055 0.970 
hlrC'l n 0.58' I O'i::?.5 0.972 0.304 0.5.'6 
V:,11ley 75 0.586 I 002 5 0.969 0.277-0.503 
R 1p.1rian JI 0 61' 447 0.971 0.::?6J -0.6:?0 
lJ pland 116 0 ~78 1618 0.970 0 .197 0.JO~ 0.488 
Ft ire,1 upland 69 IOI 8.5 0.97' 04 n 0J14 0.55' 
V:allc) u~land 47 ';l\9 5 0.90-I () J '7 0.204 0.4X7 

• l"'ropon1oral ~" 1" percentage of suett 
b \.h)'hC'ld :tk:U'"i c"ml.;•~ arc calcuf:llmn.." uf ~• Wh N.\.Cd •ln da\ .. I obscn•tron 

a' uwJ d.11.1 .uul random ploh ,1, '" a1l.1hll- d.11,1 )\\ o 
Ill• x.h:I' "l'rl' ht "1th all 'ariahlc' I 1x·r,·cn1 '"' cr lor 
either growth lorm 1>r 'pccic') for a gJ\l'll lo,,1111111 :1110 
ye .11. We report te't re-.ul1' "' 'igni fi<:ant IP Cl I 0 111 

P 0.0<1 or highly 'ignilicanl cP 0 0 I) . 

'\ .., 11 :-..c C1 wo:--01 1 x.' 
l\1o't \\'illo\\ H\catchcr' arri\ cd Ill the B .... 111 

in the la,t \\cc:!\ ol: ;\.1a~ '' ith p.:.tk .irm .11 in the 
tir't \\eek of Junc. The carlic:'t oh,c:l\.t11011 of 
n"''t hutkhng \\ ..... Junc 9 ant.I the: earlic't date of 
a nc't '"llh egg' ''a' June 1-l: mo't nc,t-huiltl1ng 
.mt! egg·la)ing occurred in mid- to late June 
The: c::11 l1e't hatch date wa ... June 21 .ind the L'ar 
lic ... 1 fledging wa-. Jul) 8 :vto ... 1 h,11eh1ng oc 
i:urred in early to mid-Jul) and llc:dginl! 111 thL' 
1'1st I() d.1y ... 111 .hlly ,ml.I the hr..,t \\ C:L'" of i\ugu~t. 

Ncarl) one: third of the ne ... i... (JI' r ~ 46> 
wc1c: ... 1111at·11,e1n Augu ... 1. 1ndud111!' n11ll (.'.?Cl'); l 
th.11 ... till had egg,. \fo..,1 of the: nc:'" ,1dhc Ill 

\ugu't lkdgcd during the: hr't \\eel\ ol Augu ... 1 
(70'i. ~ J21: till" la1e ... 1 fkdgc d.u,, \\,t' ,\u
gu't 2:! 

Rt 1'1{01 ll l II\ I Sl ( ( I SS 

\Ve: loc.llc:d ,md monitored 14 7 nc:'h (I ah le 
I). 86 (:'i8' r J \\ere: ... ucce ... ,fu l I M.t) held nc ... t 
'Lu.;cc" 10';, ) \rnong the ... 1x h;ih1t111 nt''t lo 
cation t•atcgmie..,, \.1ayficld c-.rim:llt'' \H'rl' low
c:-.1 Ill 'alle) uphnd 04o/r J and highnt in ripa1-
ia11 (44'< I l\kan clutch ... i1c: ol nc:,1' 101 \\h1ch 
there \\,1s complete intom1atinn \\ ,,., 3.4 c:gg ... 
(range 2 4. :-.; 115). !\lean numhc1 of )OUng 
fledged per ne't c..uccc.,...ful and un,m.cc ..... tul l 
"a' 1.7. Tht•1c \\ere no -.ignitic.1111 1hfferc:nce-. 
in clutch 'itL' or kcundit) het\\ ecn lorc ... 1 .111u 
'l<allc:) h.1011:11' or Oel\\een rip.man .111d upland 
hah11a1 .... 

We did not tind "gnificant d1fle1e111.:c: ... 111 the: 
twoyear Ma)ticld estimates hctwt•en 'l<allc::> 
(39''r • 0 I st J and forc ... 1 C42'1r ~ 0. 1 s1 l hah 
itai.... or hetween riparian (44'< '0.1 s1 I ;mu 
upland (40'/( ... 0.04 SI·) habitat... cT.1blc: I). I Ill\\ • 
c"cr. \\hen the uata were separated h) ,i.c:ar. Ill''! 

... tu.:..:c ... -. \\,1, ... 1gnihL'antl) d11tcrc:nt bel\\een 11-

parian and uplanu habit.ii... in c:ach )Car: gr..:atc:r 
in upland 111 1999 and greater in riparian 1n 
2000. Nest 'llt:Ct'" a J ... o wa ... "gnificantly d11Te1 
cnl for riparian hah11a1 ... between each )Car (2000 
'> 1999) 

Among thl' four prc:d11m111ant ne ... 1 'uh,tratt:'>. 
~fa) hclu ..:'tim,ll""' ol nc:'t ... uc:c:c ... ., \\ere lcl\\ l''t 
in\ in.: 111.1ple <An•r < 1rc111<1t1111. 17'r and high· 
c't m '' c ... tcrn hr.1c.: 1'.cn lcrn ( Ptendi11111 aq111/111-
11111: 78'4 ) 1T,1hli: 2). ~c't ... uc.:..:e" \\a ... -.1g111h· 
cantl) higher 111 \\e ... tcrn hr.1c:1'.i:n fern than H1 -
111ala)an hlac:l\hc.:n) (R11/>11\ pmn•rm) :ml.I \ 111c 
maple. and 111!,'hC:r <but not '1gnihcantl)' 'o) than 
Scot·, hroom ( (\ti'"' '' r111C1ri111 l c ... 1 ... ucC•'"' 
\\a' not ... ig111hcantl) dilkri:nt between l'\11111! 
( 15% :!:. 0.1 s1 ) and nalnt: p lant' (-l5.9'/I t O I 
-.1 El. 

There \"" 111> .. 1g111llc;mt diftl:rc.:nct: in mt•an 
p.:rccnt co\ cl' of .111) pl.mt gnl\\th form hc.:l\\een 
-.ucc:e ...... Jul .ind l.11led Ill''" ( r.1ble 3). and .1111ong 
the nc ... t and nl'st Sil•' \ an.1hle-. on!) ne't ht:1ght 
diftereJ (highu .11 ucc.:e",ful ne ... h. P O.OIJX, 
fahle 41 Propu111011.1l nl'st -.ul·ce ...... \\a' 56'< (~ 

25> ~111J ='5' (;-.; 5:-il \\her.: hum.111 .1llt\tl) 
\\ ::i ... m1x.lc1 ,1tc.: rn he,l\) "11h111 15 m .md 50 111, 
rc ... pecti\CI]. P1opo1t1rnial nc.,t -.ucce...., \\,1' '1111· 
ilar (appro\lmatc:I)' 5~ 60'1) over differing d1-. 
tam:es up to :'iO 111 Imm the neare ... t road. then 
111cr..:a ... ed I 10111 5 I I 00 Ill ( hg. I ). Nest SlK'Cl''' 
.11,0 incn~a-.c:d ·"the di,tance to water d 'l.'f\.':t'l'd 
(Hg. I). 

t-;e<,h \\ere par'1<>1t11c:d at three ... itc .... and the 
\ c:rall rate of cO\\ hird p.ir,1,1ti'm \\a ... lo\\ (4%, 
'\ 6). ,\II parn,111-;111 occurred m \alle) h.1h1-
ah (8'( ol ,,tile) ne,h), ,md "of the 6 par.1Sll· 

i1eu ne'c... laded. 

N1:-11:-..c. ll\llll\I 

We located nc't' 111 17 dillerent plant ... pi:cii: .... 
hut tour specie'! I lim.1layun b lac1'.berr). N 4 7. 
we .. 1ern bracken rem. N 21. Scot'., hroom. N 

19: vin..: marle ~ 19). accounted tor 71'.'r 
of the nc: ... i... \1can ne ... t height ( '\ 144 nc: ... i.. l 
''a-. I. I m 0 4 st>. mean hci)!ht of the nc:,ung 
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I \Bl h 2. \\'1110\\ H'< \lllllR s,,, '>1«'''· 1n P1" S ''IR\TI , '" 1 111 \\ 1 \\IEln B""'· 0101 0 -. . 
1 • )')<) .2 000 

Prr1p,.n11on1I ( 'pt~urc (),u J\ ' U r\1\-ll '1.t)fi('l,I ,t1 .. 1.t''' 

( llC$tlF) s~·"t" llC::-.1 U \\t.::ort.' JJ\ ' ' I< c: 11111 llC:~b ··~ ... 
ll1111;d,1)an hlad.ho:rr} -17 0 55 l 639.5 0 9117 <U68 0.227 (),'\()I) 

Wl•,11:111 h1 ad.en lo:rn 21 0.857 367 () .IJIJ 2 () 781 0 .60 I 0 l)(i 1 
S..:01 ·, hrmu11 19 0 '\26 288 () IJ(,<) 0. l8'i () 162 0.1108 
Vrn..: lllJpk ll) 0 -I 2 1 193 0.'l-1' () 17'\ ()()()() 0 l-15 
i • \Olll 'l>Cl"ll:' 71 O.-l<i5 959 () 9(1(1 0. l'\0 o 2.n o 1<i' 
~.Ill\ 0: 'll<:l'IC' 76 0 h l.2 1096 0 '17-I 0459 0 .3-15 () '\71 

tia_\cd on da\ ' u( ob n lion 

'llh'>tr;Hi: ''"' 2.0 m :!: 0 .7 sr>. and mi:an distam:e 
from the nest to the edge ot tho: ... hruh patch was 
'i 9 Ill I I I st>. 

Shrub layer vegewtion c.lom111ated the cover al 
nest s ill'' ( 80' r + 25.3 s1>: ·r able 1). ·1 hi: re were 
no 'ignthcant differences tn ml.'an pen:i:nt cover 
hy gnm th form or plot '>t·alc het\\O:o:n 'llt"l'e"lul 
.ind laili:d nest' In the habitat sdel.'t11m model' 
101 pe1l.'ent <.:mer b) gnm th lorm. 'hruh' ( + ) 

\\ere thl.' uni} \ariablc 111 thl· h(·,t tllodel (l\\o ol 
the thn:e 'lie,). 

llahitat ,i:(ection for nl.''t plant 'J'l.'t'1es \\41'

most pnH1oun<.:l.'d for 'till.' mapk• (h1ghl} "1,m11'
icant at .tll three 'iteq and t1ailing bbd.:hl.'rry 
(lugh ly ..,1gn i ft cant at t\\ o '111:..,) ( h~· 2) Cm· er 
o l 11 1111.tlayan blackberry .md Scot·, h1 ornn ''ere 
'ig11iltt·a111l~ greater a t nc..,t ploh .1t onl.' .,lie each. 
"l11k co\ er of \\e..,tern br;1d.en ll.'1 n ,, .. , ... ignif
kantl) greatl.'r lor ne'" at one 'lie and al ran 
dom plot" for anothl.'r '>Ill' . Spci:ll'' 'ekctc<l 
• tg,1111'1 '" ne ... ting habitat I i.e .• 'ig11ihc.111tl) more 
nn er .11 r,111do111 pl oh I \\ crl' Cahtorn1a ha,rd 
I C1111 /111 comata: high I) ... ig111hl·ant .11 ,111 three 
'llc,J. l>ougJa,-lir <highl} 'ignihc.1111 .11 one -.ite 
.ind '1g111 hl.'ant at another '1ll: ), aml ca,cara 
(Rhw1111111 p11nl11ww; '1gnilka11t .11 oni: 'rte). 

l\\o ol the three '1tC' had '1t•111hcant 'a11ahlc' 
111 the model for percent CO\l.'r h) '>pct•1e• .. Cal-

ifornia ha,rcl. \\e,tern hlackcap 1R11/>111 111i.:1·1n-

111111 ) . DougJa, · IH. and \\O:,lcm redl.'edar <ult J 
were 1n thl' hest model at the Bure<lll of I .;ind 
Management (BLM) 1999 unit. Western hrad,i:n 
fern and \ llll' maple (both '- ) were in t hi: hl.''>t 
model at the Willamette 2000 unit . 

DISC L SSIO'J 

H.\Bll \ . 

1 hl" \\ ill11\\ H)t",1tcher ,,., a char:ii:teri ... t11: s pc 
l.'1e' ot 111.111) ,Jtruh dommatcd hahitah 111 tho: 
B<l'>in_ Nl·,.,11ng hahit;it in carl)-'>eral conifer 101 -
C'>t 01.·l·ur.. .1ppro\i111atel) 4 15 )ear' fol hi\\ ing 
C\en ag1.·d umber hane't or natural e\O:llh that 
remove llHht or ;tl l ol the forc ... t 1..anopy and a l 
Im\ frn i: \ll'l1'1' l' grn\\lh ol a shrub byt'I Nl''t 
ing habitat in thl' Valley occurs 111 npa11.1n or 
upland 'hrnh·do1111n.11ed area' \\ ith an 111te1 'Pl:t 
... ion ol hl'lhac..:011 ... npc111ng ... anu \\ ith 01 \\1th 
Ollt tho: p1 e ... e11l'I! of '<.:altered tree ... . 

l'hc '!long .1.,...1x·i.11ion ol \\1110\\ I·l)1.".1td1er 
\\1th upl;1nd habitat... 111 the Ba,in 1' in n11111.i...t 
to ii... ohhg.1te .1"1><.:1ation \\1th rip.man h.thllah 
111 the .ind pari... ol \\e,lCl!l '\orth i\ml.'111 ... 1. fhl" 
con'i..,tcnt habitat li:aturl.'' throughout it-. 1angc 
an: 111111<,ture and the uominance ol 'hruhs or a 
den'i: '>hnrh layi:1 nf vegi:tat1on. In most nl tho: 

!AHi I DnHRl'-CI'> I' \11 '' l'll~<l'-1 Co\IR B1n\11-. S1 « 1.,,.,111 '"'' l•\11111 \\1110\\ l·1H' \1tlll R 
t ,., 1,, 1n Ciko\\ 111 Fo R\I '"''Pt 01 S< \I I 1' 110 \\ 11 t \\II 111 B ""' · Oki 1.0-. . 1999 2(X){) 

\ U( 
' ale: 

rur ..... '" 5'1 I 111lcd 11C"l' ' (>()) 

( 1n'l-.1h form Cml \I.an • '>IJ "' CI " ""' - <,I) · ·~ C I r 

lkrh• J0.5 ... 15 2 7. l I l !\ 1.2 2 + 17 7 7 ~16.7 0 'i'i I 
<; 25.l + llJ .1-i 2 I 0 29 .6 .2'1 I ... 19.t 2-1 . 1- 3-1. 1 0 .255 

11 .3 19. I + IS 'i 15 I 23. 1 2 15 + 1XO 16.9 - 26 I 0 •I-I I 

'>hruh' 80.2 ... 2-1.6 7-19 85.5 79 0 + 2<1.6 72 I 85 9 0 78-1 
5 57_ 1 ~ 1' 1 'i2 I 62.1 'i-1 2 • 22 () -18.5- 59.8 04J 8 

I U 66. 1 • 2-1 .4 60.8 71.4 06.8 • 2-1 -I 60.5 73. 1 () 862 

I r<"C' 9_0 2'-2 -1 .01 1-1.0 7 IJ • 22 6 20. 1 13.8 () 780 
5 1-1.5 17.2 I 0 .8 18.2 12 I + I\ I 87- 15.5 () l67 

11.J 12 .0 IX 6 X.O 16.0 X.7 + 16.5 4-1 12.ll () 26 7 
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f\\Bl It. 1>11111<1" 1' Brn' 11 ' S1« L'-'ill ' '1' l·\11 10 \\"11 10'' l1HA1< t1 E1< :-.;E~1·,, 1n ~1'1 "o :'\1\1 
SI 11 ('ll AA \I 11 l<hllC '· I' THI \\.1 I \\I I I B ''"· 01![0<>,, t ')lJ9 ::!IXJ() 

~~ . 

( 1 11.u .: 1 11'11" \.k .. 111 'l'.)f 

A..:·11,11) ~1111111 1.5 111 l .5 . 0.5 I I 
t\..:"11\ 11) \ 1111111 so Ill 1 . .5 • 0 .7 1.4 
'\;c·,1 ..:on e,llmcnl ,1h<l\ e 

' I 
• () 7 2 I) 

°\;c•,1 con e.11i11,•n1 bclo\\ 2 l, • O.X 2 I 
D1 ,1a11,·c " cdgc ( 111) 4 .0 + 1 ,, l, 2 
~c·,1 hc1pi1 ( 111) I 2 • () .5 I o 
:"\c·,1 ~uh•tr.11,• hc1gh1 ( 111 1 2.0 + () 7 1 l.l'\ 

arid We I. moi't ... hrubb) cond1tion' ncc.:u1 0111) 
in 11pari 111 habttat. In the tcmpcrnte 1 aintnrc'h 
or 1101 th vc ... te111 Oregon. the Willtm l· lyc.:atc.:hcr 
j, a regLlarl) oc.:l:urring <.,pec1es in 'hr uh domi 
naued url.1nd h;1h11at' becau-.e 11101,tun: 1, not a 
lin11t111g .Ktor in \egctation gnmth. and .1 tkn'e 
-.hr:-uh la~cr '""111 develop e'(dll'" e ol npanan ,1r
ea-.; 

\lthm;gh \\ illm\ H) c.:at.:hcr' nc,tcd i11 up
Ian d h.1h1t.ll <. 111 both the 'allc) and lo1c,t, tlw 
highc1 n~ 't s u.:._e,, in rip.tri.m h.1bit.1h ,111d 1h,· 
pn 1g1c" ''-'I) h1ghc1 nc'I .. uc.:cc" "1th JHO'\llllll) 
of nc~t t 1 \\ atl'I indicate ... a .:nn,.-.ll'lll pu ... 111\c 
pattelll \1Jth riparian habitat. Thc'c d.lla and tht· 
' tn 1ng "''lll"l<ll wn ol Willow Hyl·ah.: he1 \\Ith r i
pa1 ia11 hah1ta1 111 th'-· \\:c\t 'uggc ... t th.11 c1111d1t1111h 
a"oc.:1;llt' I \\Ith npanan ... hrub h.ihit.11 111 the Val 
IC) lllil) he m11-.t ... u11able Upland habi tat' pa1 
t1c.:uh11 I) 1n thl V.illc). ma) be u'ed bccau't' 111 
the h1111trd • \ .iilahihl) of npanan h.1b11,11 , hut 
thc'c 111.1) be lunc.:11oning ,1, le" th.111 opt1111al 
h.11:-11.11 . 

\\ illo\1 I ly1.:.11c her ne-.ti11g h.1h11.11 111 c.11 I) 
-.er .11 -.1 .1gcs l'I m.111.1gcd fore,1' (lj the B.1-.m has 
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Distances 

I l(il RI· I Rel.111on,hip bcl\\ ccn W11ln\\ l·IH".lldwr 
nc'I 'llllC" .rnd di,tanc.:e tn rnad' and l\<lll'I 111 the 
\\ lll.1111c1tt.' Ba""· Oregon. I 999 2000 

I 111~ nc t ,, ~,,, 

t I M1..•.J t1 \I> ,,~ (I I' 

u 1 2 + () .5 I . I I ...I () 774 
I 7 1.5 + o.x l.1 1.7 O.'J7" 
1 2 29 + () x 2.7 ' I o.2q 
2 . .5 2.1 + () 7 I l) 2 . .1 0.216 
4X '2 + 14 2 l, 4 I 0.1 X'i 

I ·' I 0 + () J () l) I I o.o•>x 
2 I 20 + 0 7 Ix 2 2 {) 69{1 

a life \pan or appn>'\1111.ltel) 10- 12 )Car .... l11m
C\'er. the amount or thi.., habital aero.,.., the bnd
-;cape at an) prnnt in 111ne 1' li l-..el) to be l:Ol1'1' 
tcnt \.\here lor.:'1' a1'-' managed u-.ing C\cn -aged 
... 11\ 1c.:ullllre 1\ llh .,t,111d,11 d rotation' tor ,u..,ta111-
.1blc \\Ood prodtK' tHHl . l hu,, the c.:on.,en ation j,. 

'ue for \\ 1110\1 l•l)c.llcher in managed forc'h I' 
not lo" ol h.11">11at. hut the .,hilting of h,1b1tat ,1nd 
the ab1ht) of the 'PCl' ll:' to l<lC.lle and 1.:olon11.: 
habital .1-. ne\\ .i1,·,1, hecomc .na1lablc. ·1111, 1 ~ 

,1pparcntl) not .1 p1ohlcm hcl·.1u'c \\'ill<l\\ 1·1) 
catc.:hcr ... occ.:111 .11 'Ollll' ... 11c-. J )Car' po,1-h.1r
\.C-.1 if patc.:hc' ol lkl'1duou-. 1cgc.:tation h,1\l' 
hccn re1a111cd <H H''prou1cd .• 111d 'tic' tha1 .trl' 4 
6 )Car ... po-.t har \C.:'t art• oltcn dl'n,c ly populated 
'' ith tlyl·•1tehe1' 

\Vi llm\ Fl) ca1d1e1 U'l' 111 fon:.,1 hahitah 111 the.: 
Paeihc.: Nmtll\\c't likl'I) llll'll'a'cd 1\ilh till' ,1d
\Clll ol l.1rge se.1k .:k·.1r~utting 111 the la't SO 
I DO ) car' Add1111m.11l) . the amount ot upl.111d 

11011- forc't hab11.1ts do1111n.11cd b) C'\llltl' -,lirub' 
...uch a-, I h111.1la) .111 bl.1ckhcrr) .ind Sn (, broo111 
h.1, lil.d) llll rt•.1scd 111 1he l.1'>1 '\() :· e,or, Both 
1hc-.c fa.:101-. nm) h'-· l•>lllpcn,.ittng lor loss ol 
the ll)catchcr·, rip.111.111 nesting habitat. 1n te11m 
of regional h.1h11,11 .11 .1ilabllity Ripan.111 habit.ti 
in the Valk) " h1ghl) hagmcnted and much 
... m,ll ler in e ... tl'llt than at 1hc time ot Fumpcan 
... cttlemcnt (I ill" l'I .ti I •)96). and c.:ont111uc-. 10 
he redun•d 111 t'\lcnl 1n 1en·nt )car' (l · rc.:nkcl cl 
al 1983 l. 

"\ S 11'-G 

1'.c-.t 'lit'ce" .unong \\ill<•\\ Fl)c.1td1er ,uh 
'pccic-. h,1.., bcln fl'P<lltcd to t>c high!) \art.1hlc. 
hut general!) lmH't tor South1\Cstcrn \\ 1lhm 
f-lycatl:hcr than the othc1 1h1cc 'uh.., pee a:' ( Sto 
lcson ct al '.!0001">). Olll .\la)tleld e ... 11111ate ol 
nc ... t 'uccc ... s (40'') matd1c' that reported Im .1 
population of I t. hn•11·1t<'rt 111 the Sierra Ne 
\ada (40',. I\ 90. Bomha) 1999). Small nc.:.,t 
''unplc 'i/e., Im other population-. ol f t hr<''', . 
t<•ri limit the \ahd1t) 111 other compan,on': 11111\ 
c\cr. our proport111n;il ne'\ .,uc.:cc" C58c,) 1' '1111 
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S;gnlficant 1n Nest Plots 

2 

·2 
5 or -5 • p < 01 

3 or -3 • p <.05 
1 or -1 = p <.10 

Significant In Random Plot• 

Vine maple Him. blackbeny Ce1nothut Cottonwood Big-leaf maple Cheny Oouglaa-l'V 
Trail. blackbeny ~rt broom Red alder Bracken rern Blackcap Cascara C11if hazel 

• W1U.mette Ind 1000, N • 10 0 Bureau of Land Mgt 1999 N • 13 Cl W~lamette Ind 2000, N = 20 

1 l<il RI· 2 \"cgctatl\c cmcr ol pl.1111 '11':'°'<'' ''l:!nilkantl) a'"ictatcd ""h \\11l1m H)~atchcr nc'I '"<"'.ind 
random plnh in three re\cgc1.tt111g h:sr\C'I umb tn the :l.lolalla \\,llcrshcd, Oregon. 199<1 :!000 

ilar to that reported 111 the ~1e11a '<cv.1da (54.5r(. 
N 11. "iander' and Hell 1989) and higher 
tha11 another .,1h.: in the "i1crra Nc,ada ( -;75<;,. 
N 8: Kinr' River Cn1hcrvatmn D"tnl'I 198'i) 
and 111 B1111 ... h Columbia (11',. N 6. Camphcll 
ct al. 1997> 

Ow pmport1onal nc't ... un:c" rate compare., 
f,1,orahl) "1th ne ... t '>Uccc" 1.llc'> tor 01~11-1.:up 
nc,trng P·•"cnne... in :-.;orth Arner 11.:.1. ' ' hi..:h 
r.111gc Imm <tpprox1matd) 38 70'~ '' llh .1 mean 
ot 52', I'\, ice 1957. :<.1alllll 199 \) llo\\ c\ .:r. 
the'c multi ... µ<.: ... ie' ... umm.1rie-; indmk man) 
'Pl"cte' "nh diflerent reprodtictl\C 'tr .1tcgic., 
than the Willm\ Flycatcher ll".p , double or tn
ple h1nnd111g. larger clutch ... i/e) Othc1 ... pec1c,· 
nc't ... ucce'' rate' may not he t·omrarahle with 
a 'pccic' ltkc Willow Hycatchcr which i-, 1110\t
I> '1nglc brooded 111 the Ba ... in .ind ha., a rela
li\ely lo\\, repro<lucti\c capahtl11y Nc't ... uccc'' 
tor a 'mg.le hroo<led 'pccic ... gl"nl'1.1ll:i- need.., to 
he greater than that of multtplc-hroodctl o.,pecie' 
in order to \ll'>lain p<lpulauon,, Murph\ ( 198J) 
'uggco.,tcd that R)catcher ... 111 ~cneral. 1110 ... 1 of 
\\ hich arc 'ingle-hroodcd. ha\ e 1.'' oh etl the need 
to llilVl' a rclati\'CI) high nc ... 1 wcce'' ratt;. 

W11lm\ Fl}catchcr'> 111 the Valle} oltcn ne...ied 
clo ... c to area' of moderute or high human activ
ity. hut human activity d id not appear to he a 
fa1.·tor 111 nest .,ucce....... Where human acti' i ty 
""'moderate or hea">· ne'l ... uccc'' ('i'ir-r) was 
nearl) the ... ame a\ overall propon111nal ne<.,l 'uc-
1.'c" 158'1 I. and proportional nc'l 'lll'cc'' in "al-

ley hah1tah ( 59',. I\ 75 l '"here mo't ol the 
human popul.1t1on oct.ur' 

De,pitc the dominant agricultural lamt...c:ape 
of thi.: Valley, cowbird para ... iti ... m did not appear 
to he a ltn1111ng factor for Willow l'lycatcher 
population .... ' I he Bro\\n he<1ded Cowbird popu
lauon tn:nd in the Valley " <,1m1lar to that of 
\\illlm 1-l)l'atdier 1.c a non-... ignihc:ant dccltn
mg trend ot 2.4'r per year (4.1 % tor Willo\\ 
fl)l«llchen \\1th ,1 mean re lat I\ e ~1hunda1Kc of 9 
bird ... per route 16.2 tor \\'illo\\ Flycatcher Sauer 
ct al. 2000) Out paru.,ill'rn rate \\ ,..., o.,11l\1lar lo 
that rcportl"d tor I t l>rcH .\ff!ri in Britl'h Co 
lumhia <7'1. l\i 45: Camphell ct al. 1997) 

We lound no cvtdence or indic<1t1on ol dou 
hie-brood 111!' ( 1.c .. 1;11..,ing a second brood alter 
\Uccc ... ,full) lkdgrng a tirst), and th!'> 10., c:on\ld 
crcd rare 1n northern popula11on' or \Vtllo\\ I I) 
catcher ... (\Cd!!\\ i..:k 2000). The range of nur 
Hedgin).! date' coupled with the fact that a nnn· 
plctc rcpmduCtl\C l'ycle for .,uccc ...... tul ne,ts 
take' appm-.imalcl) 30-JS da} '· ... uggc ... i... that 
douhlc-hrooding .., pmbahl) a rare event 111 the 
Ba-.111 

Dco.,pite a cotKerted cffi.1rt to locate ne ... i... 111 
npan<lll hah1tat. c ... pcc1all> in '.WOO. our riparian 
llC'ol o.,amplc wao., d .... proportionatcly In\\ rtii ... 
could have ano.,cn due to logbtical incffic1encie' 
Ill -.amphng npanan area\ and/or fewer hii d., 
nc ... ung 111 npanan habitat. MO\l npanan o.,hruh 
patche' arc .,mall. linear. and patchily di ... 1rihu1cd 
aero" thl' h1nd,capc with 'inglc pair ... or 'mall 
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p< 1pula11on,. Spar\e and patd1y habitat logi ... ti 
ca lly reljtllre' more time to loc:.11e and monitor 
n1.:·''' tlun tho\c in co11111111ou" h.1hita1. Cnrl\ er"L' 
I) upland 'hruh patchc' Ill thL' 'i.ille) and 111 thL· 
forc,1 ohL·n arL' e'l.ten,1H' enough to ...uppmt nu
merou ... pair,, thu' rClfUll mg le" time 111 ltnd und 
•n m1tor ne'h 

M \NMil~MENT \ND CO"JSI RV .\TION 

R1panan 'hrub h.1b11.1t ... twu lt.I he cmpha'llL'd 
when 111anagcmcnt lor Wdfm.,, f lycatchcr ' ' hc-
1111,! L'111i...1dcred 111 1h1: Valle). Anecdotal rctcr
encc' confirm the hi,1011L ,,,,1x:iati1m 1,I \\ ilhm 
H)c.11cl1L·r ''"h npan:m haoi1a1. and n11rcnt 
knm\fcdgc of the fo,, ot rip.uian habitat n1in
c1<.Jc, \\1th recent dcchrung population trend' 
(1.c .. BBS tlata). Our data .11,0 "ugge ... 1cd an cm
pha"1' on npari:in haoitat hl.!cau'c ne't 'lll'CC'' 
'"'l' higher there and lowl.!r in upland \'alk:. hab
itat 

i\l,111agL·mcm to conllol dc~:1Juou' 'hruh \Cg
ctallon 111 rc,cgetatmg dcan.:ui... ottcn \la 'Plll) 
ing 111 h.111d rcrm1'.tl, i' a concern for Wilhm 
H~ L ,1td1er populatmn' 111 L'.ffl) _,cral trn c"'' ol 
till• B.1,in. Becau'c m·.11 I) .111 the ne,ting "11h
... 11:1tc\ 111 early-seral lmL''t \\L'IL' dcnduou' -,h1 uh 
or 'hruh-ht)er vcgctation, rL'lllo\'al or killing ol 
... uch dcL·icluou' \egL·t.1tion 'hould be d1-.n1u1-
aged \\hcrc \Viii<"' l·l)Gth.:her 111an:igcment 1s ,r 
prwrrt) 

I\\ o ol the four pl.1111 'l'lCcrc' 111 \\ h1d1 111os1 
nc't' \\CIC lound C H 11naf.t) un hlac1'hc1 f) .rml 
Scot's broom) arc hoth .1ggrcs,l\c C'l.Oltl' 'JlCl'IC' 

th.11 outcompctc nati \L' ,fir uh' and I 01111 -.hr 110 
rnonrn.:ulturcs. Mud1 ol till' nrrrcnt h<1h11at IL''>· 
101 at ion \\ or1' in lhL' V.111<') rnclude' rcrmn .11 ol 
these 'pcl'ic,, '' hrch could h<.· detriment.ii hl 
ne,t111g \\11lo\\ } l)c.1tdlL'ls .11 th:tt site II the 
long tcnn management 111 Mich sue, J1)L'' lllll (as 
1s oltcn the ca,t:l 1ndudt: r<.'Stonng :i 'hruh-dom-
111.llcd L·ommuml). tht: llL'gatl\<' impact' could hL· 
long·tcr m I h>WC\ c1. co11cc:1 n' .1hm11 the ,uh er'<' 
irnp.11.:t of' exotic plant control on Willow I 1)
catchl'r h 1bital and p11pulat1or1' 111 the Valle} .ti<' 
tc:mpcrcd b' ,c,eral l.llt01s hr,1. rc-.tor. tron .11.:
ll\ 111cs arc nnt \\ rdc,pre.rJ .• 111J the degree lo 
.,.. l11d1 rc .. torauon .1ctl\ 111cs rc1mnc H1111.1la~ .111 
hl.1c1'IX'rr) .mJ S<.·ot's h111<m1 ma) not kc<·p 
ahc:<1d ol the rate at "hr<. h llL'\\ art:a' .rrc o\c1-
1a1'•·n hy hoth 'PCl'll''· SL·L·11ndly. popul.1tm11' 111 

l'arly seral lorC\t habitats arl' not 11npm:tcd hy 
rcstor.1t1n11 at:ti\ itie' and thc'c: habrt:tts -.upport 
.1 'ub,t:tn ti al port111n ol the \\ 1 llo\\ fl) c.1td1L'rs 
111 the B.t,in Fin.ill), 'omc habitat rc,tor.111011 
'' ork 111 the Valle.) mdude' UC\ clopmcnt ol ri
panan shruh \Cgct.ttion. \\h1ch ha' the p11tcnt1.1l 
Im prm 1ding suitable \\ilhm H)c:ttcher h.1oi1.11 
in till' lu t rrc 

·1 hc m ,,, 1mmcd1alc l'Onccrn ahout ath <'r"L' 

impact\ nl rc,tm,111011 aml man,1genwn1 acll \ i tic'> 
on W illm>. f· l\<.'atchL'r'> in the Bas111 " the t11n ing 
nl the a<llon,, e-.pccrall) hccm1sc ncarl) onc
third ol \Villo\\ H)L'ah.:her nc'ts \\Crc 'till acti\e 
in Augu't. \>,here protocol' c.111 tor rc-.tnrntion 
.u:t1\'ltics ouh1<k the breeding .,c,1,on, the ter
minal date ol hrc<.·ding i-. often gl\ en .1, Jul) 15 
or Augu-,1 I. ,\ct1\ltie' initiated 1111111cdiatcl) al
ter the former datL' wnuld impact 1110'1 W11lO\.\. 
Hycatchc1 11c ... 1ing. ant.I aftc1 the lattcr up to one
thi1d of the 11<',h. 11 management .111d rc.,toration 
act11>11' :irc 'd1L·dulcd to a'111d 111 1111111mi1c im
pact... on n<." .. ting \\ ifh)\\ Fl) catcher.,, Augu't 15 
... huuld he c1111,1dercd the end ol the ne,ting 'ea 
'on. :'\1anagcmcnt conducted prior to tlm. date 
could re ... ult 111 a local population th.it lo'c' a 
partial or entire l'Ohort. \\hich would impact not 
only that b11.!l'ding "ca,on but 'ub-.cqlll'lll one.., 
a' well. 

\Ve -.peculate th.11 the high nc'I -..uccc..,.., in 
\\C<,tcrn br,1d.cn Ian ma) be rd:ttc<l to the frng
rlt: nature ol the plant. ;\tm.t potcnllal nc't prcd
.ttor-. (e.g .. -.quincls. chipmunk,, 'na1'c' l \\ ould 
hkcl) not h<.' ... upponcd h;i. the \egctatron 111 their 
approach 111 th,• nest. except pcrh.111' tor -.mall 
mammalian pr l'da tor" ... uch as mil'C Wt llm\ F ly
catcher nesting 111 \\L''tcm br<Kken fLrn ha' been 
repnrtcd 111 the B.1-..111 from the l.11c I xoo.., (An
th1111) I ~Xh). :\ l o~l nc'h ol L. I . hrt•1ntC'f"i in 
Briti'h Cnlu111b1,1 (4 ~'k. :-.: 4-H '' L'fC in \\ c ... t. 
crn bra1:1'cn lcrn (Camphcll L'l .11 19971. \\'e,tern 
hrackcn kin i-. .r n.ui'e 'peck·-. th.II re.1dtl) oc
cupre.., open lorc-.1 habitat... that .11c not imen
... i, cl) m;1nagL·d 1111 limber. It -..hmild be com.rd
ercd a high priori t) for rc l<'n tion rl a m.rnagc
ment goal 1' 1<1 'uppnrt nc-.ting W11lm\ H)cau.:h
cr-.. 
~c arc u11ccr1.1in abt1u1 the \alU<' ol '111c ma

ple to \\ rllo'" 11)1:,rtcher' 111 e:trl) 'Cr.ti lorc-.h 
\'me maple \\.rs IUhlll\el) a"<><.: 1.1IL'd \\ tth nc.,t· 
1ng h.1hrtat :ii .ill three '"e' and \\a' .1 p11-.1ti\'C 
\,triablc in the bc-..1 habitat modl'I 101 one ol the 
-,i1c .... I IO\\e\er. nest '>LICCC<,S in \ lllL' maplc \\as 
c'l.tremcl) l<m . Unlike \\C,tcr n hr ad..cn fem. 
'inc maple mn) pro\ 1Jc nl(ltC oppor1unit1c' for 
mamnrnh.111 prcd.111on hc1:.1u'e 11 h,r, .1 '' ood) 
and \\ell-omm:hcd 'tru\:l!lrc lnr ;r chmhmg preJ
ntor. Thu,, \ 111c 111apk ma) pnn id1:• u111quc CO\ er 
or forag111g hah1t.1t that 1.., -.elected lor 111 the ne't 
.1rea. hut it 111.1) hc dclicrult \\hen -..elected a' 
the actual nc"t -.uh,trutc. 

Dc,p11c ... ignihl«tnt population 1kdir1L'' for t.. 
r hr< 11·1teri "' 111d1L·a1ed b) the BBS. \\ 1110\\ 
H)C•tteht:r i' .1 r<·gularl) o.:eurnng 'J1CLic' in 
hoth forc't .1ml hm l.tnd 'hrub-Jomin.ucd habi
t:it-.. 111 thc B.l'tll. Our data 111d1c.ued th:tt nc ... t 
'uccc...., \\a' mil 'ignilicantl) inflt1L'llccd O) lo
cation Clm<''I rn 'alley). hahi tat <11 panan or up 
land). huni.111 al·tivity. or co\\btrd para,tlr-..m. 
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The greate't t'Oncern' !01 \\ ill<m r lycatcher 
populat1or1' in 1hc Ba, in .uc the loc.111on. t) pc. 
and 11m111g of management .1eti' lite,. and con
tinual lo" and l1.tgmenta11on of npanan habitat. 
\\'illo'' 1-1, e.ttd1,•t co1i--en .1tion in the Ba ... in 
"tll requtr~ halam:mg lll<tintenam:c of 'uitable 
~:omhtion' in earl\-,et .ti lore'" ''1th di orb to 
enhance the capa~it) ol riparian habitat in the 
\alle) to 'upport e\riandcd population .... \\e 
'ugge-.t that hoth ol the'e apprnache' ''ill be 
rno..,t 'uece"lul ii management 'upport' factor.., 
related to hahtt<ll 'electmn and higher ne ... t -.uc
ce....., a' de-.c1ihed 111 th" 'llldy. 
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arc indd>1cd to .1 1ku1«1tnl hl·ld en.''' ot B. \k
Cullough (:! ~car,J. K \ "tl'·Sparl..m.m (:! )Car.I, I. 
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/\ CHARACTERIZATION OF VEGETATION IN NESTING AN D 
NOl\-NESTING PLOT S FOR SOUTHW ESTERN WILLOW 
FLYCATCH ERS IN CENT RAL AR IZONA 

I 1:-;1>' .I \u 1-.0, C11 \Rt 1 s E. P \R \Ll/J< K. J \\II .., \\'. Rrn RKt • \~D 

TR\( ' () \,fc c \R 1111' 

\/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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acm" .111 h1.·1gh1' and cardinal d1r1.•<1u111' .al .a g1,en 
d1,lann· !rum lhe nc,l, ac.:ro" ;ill J1,1.1n<e' .111d ,,1rd111.1I 
d1re<'ll11n' .11 .1 g1\cn hc1gh1. ur aLro" nil d1,11n«e' al 
a J:ll\<'11c·.11d111al1.hrec11on and heigh! <::?> C'.uu>p) un.:r 
\1.,1' ,1\c'1,1gcd ai.:1<'" all .:ard111al J1rc..-iwn' ( '1 lo re 
dui.:l" till' 1111111hcr o! d:i"t!' wilh 11.•w 1.·ounl\. '11.·111 
cuuni- \\Cl<.' 'lrmmcd acm" .111 411.1d r.1n1' ft> <.,.altn: 
u.i1 'lcm count <".1lcgonc' "ere tunh1.·1 n11nh11wd 111111 
1h1..-c group' .1L"n>ru1ng 111 dianw1<·r ot ''<'111 .11 hr1.·,1,1 
hc1glll «lhhl '111all 'hrub' <<:?.5 «Ill dhh>. l.1rgl" 'hruh' 
(~ 'i x.o cm dnh) •• 111d 1rcc' ( l\.O cm dhh) (.5) l~1d1 
ol lhc n.111\e ~llCLIC' "er.: dc,~nh<:d a' c·11her 'hruhs 
(<~ 0 <Ill dhl11 or 1rcc' ( >S.O cm dhh). and 1.1.crc 
,,11n:d .is prl',enl or athent !'he ,\ppcndl\ al'o rden 
l1hc' '.irrahle., lh.11 dcpancd 'trongl) trom nor111,1lrl\ 
and \\1.'1<' .1ppropn.11d) tran,tonncJ betore pnn, ipal 
c11111poncnh .111aly'i' and bctorc .1111. ,1\er.1g111g "·" 
done ln gcnerJlc Clllllfl<>'lle 'ariahk,. 

Sl\11,llC'AI A ... \l,SI' 

/Jnr 11h111i: I'll/ 111h1/i/\ of I l'!/t't111io11 tll 111 11111i: 11/1111 

\l,c used p11111.:1pal componcm' .m.il) "' (l'CA) io 

de ..:nix· h.1h11.11 \llflallon al nc,11ng plol,, lk,au.;c 
onl) HHlllllUOU' \JI 1ahk' pcrh•rlll \\t.'11 rn l'CA. \\C 
eAdmkd Jfl\ 'JlCCIC' tor \\h1ch 'll'lll CPUlll \\,IS onl) 
rqioned us llrc,cnce or ah,cnlC \\c <'\D111111cd .i plot 
of de.r1.•a,111g c1;::,n,aluc' ('•IC< plol) h• deudc lhc 
numht·r of ,·umponenh to C\lnlcl (l>11ntc111,111 I l)S9l 
and toll0\\1.·d \\uh \U111na\ ro1a11on h• 1111pro\C llll<'r 
prei.1111111 o! u•mfl<illCllh. for ..-.1..:h pnn1. 1pal nunpo 
nrn1. '..:111<'' \\t.'1<' u-.1.·d 1<1nuild1\NO\ A nwdcb 111 ll!'I 
\\hc1h1.•1 \;111.1111111 .:ould he <U:<:ountcd t.11 a-. .111 dll'ci 
ol )CHI or hr<"c<hng .irc•a. Pat<'hc' \\<'10: 111du1kd 111 lhc• 
m 1dl'I' ·" .1 I 1<·1nr ne,tcd "llh111 hr.:eding llf<~1,, 

/) \C 11/•111g dtlf1 II II< t \ hetll l'l'll Ill \Tiii 'i a11t/ 1/(11/ 

11n1111g 1•loh 111111111 a '"'''Ii 
D.11a lrum nesting and nnn nt•,t111g plo~ \\en.· u'ed 

h> llu1ld .a log1sll< n:grc"'°" moJl'I to d.1~s1f) fu1urc 
pl lls h,1SC1.I on lhcrr polcn11.1I tu be ll"'d 111 1 ncstmg 
tc·111<)r} A best subsch tC'l hn1quc \\a' used tn rcdu<:c 
th• nu111hcr ot '.1r1.1hlcs relamt'J 111 lhe .111.11) .. , I he 
pr l\:cdurc Ill\ olH'll 1.111k111g th1.• P '.1l11l'~ 11! \iH 1ahles 
in llll' hr'' model !rum lowc'I 10 h1gh..:,1, r< huild1ng 
1h model\\ 11h11u1 thl' Hinable \\llh 1h1.· lo\\l''I I' \aluc. 
11nl r1.•pca1111g lhc prn<.:c" unlil four 11111d,•1, li.ul lwcn 
l'\'ll<•n:d V:111.1hh.~' ''.:re pcrrn.rnerlll} rc•11111H'd fn•m 
1h• mod1·I 11 lhe sum of lh<'1r ran~ s<nres \\JS higher 
tlun .Ill) \ m.1hlc 1h,1t had CH·r ,cored 111 1he 1.-m <'SI 
21 1 lw same pn><:cdur<' \\a' follm\cd .ig.1111 "'lilt lh•· 
h•-.est IS, lhcn the kmc't I 0 r.111krng I' 'aluc' 

\llhuu •h opphcauun of log1,11c regn.'"IOll docs nol 
re.,11111.• a""lllllpt1on' ab<.>ut the un<lerl) mg J.11.i <l1s1n 
t>u1011, M lllC: lr.11htOrlllJllOO' f.tl illlalc Ulll'fl'l<'lallOll Pl 
•i<l '' r.1110 ... Oud' r.1110, mdll.lle lhc 111uh1pl1<·a111.<· ct
re.i 1111 the •>dd' for nery u1111 d1ang<' 111 an 111depcn 
de11 \,111.ihk. On1.·c the \Cl nt \anahk, 111 1tw final 
1111lk'I \\J.' 1d1.·n11hcd. \Ollll' were lran,h>rllll'•I 10 01hc1 
un 1,, For 111,1.111n:, t>ecau\c lhcrc were• ;1' man) a' •J7J 
\ll,111 d1a11Wl<'f ,,lh<.:l'd;ir \lem\ Ill ;i pl111. \H' \H'f<' more 
rn1•re,l1.'ll in de,crihmg h(l\\ the <xl<h 1.·hang<' \\llh .1 
I 0 < llln«.1,e 111 lh,· number of 'lcnh, r,11hc1 lhan "llh 
an lll<rCll'-C ot II s111gk \lClll 

Rl::SL- LTS 

\\.e gathered d.11a I mm 85 tir,l ne't' m 1998 
anti 130 in 1999 .• 1ml mea,un:d \Cgetation and 
habit,11 dwr,1<.:1en ... 11l·, .11 I :n non-nesting p lor-. 
in 1999 

\i~l{f\Hll If\ (II \1e,11 \llC)'\ \I NfSllN<1 P101 ... 

PC A 1ue111itii:d "' gradient., 1hat de,1.'rihcd 
'ariauon in h.1h11.1t at ni:,ung ploh. Sl'\1cen \ll1-
1abte ... had load111g' jO.SOj on the ... e prindp.11 
.. ·omponenh I PC: 'lhhle' I and 4 Ba,e<l on 'ar
ia hie loading,, 1he llr't lour pc, \\ere ... irrnl.ir 
for the full modd < l.1hk I ) .111d lor mm.Id, hu1lt 
'eparatel_> \\1th e.1d1 ) c,11 of data. Thu .... curri:
lation' bl.'t\\el.'n \,1riahli:' \\en: 'imilar ca1:h }Car 
anu 0\'Crall Comh111ing data fmm both years n:
su lte<l in dc..,cr1pt1on of an additional two PCs: 
o\'erall thl.' "' Pc, !.'\plained 66.e-ic; of the 'ur
iancc het\\CCll pf<H.., t l ~1hlc I). 

PC I . PC:! .• rnd PC5 de,c1 ihl.'<l lhc ... i1c 1.'la"''' 
of \\ OOd) 'PC<' le' .ind 'nags anu the.: ... trncture of 
1hi' 'eget.uion, rcprc,ente<l h) .. 1em counh .md 
<.:<lllOP) heigh I ,md den'll) (Tahle I). PC I dc
..,cribcd .1 gr.id1cnt lrom plot-. \\ rth man) small
d1amcter 'ah<·cdar 'lem' and 'mall 'nag' to ploh 
\\1th a high. tk•rhc 1.·,11111p). PC2 capwred thl.' lact 
that Soutlrn e'IL'rn \\II hm Hyc<llchcr' nc ... 1ed in 
plot-. \\llh man) n.1tiH· 'h1uh" and <rec.., h111 al ... o 
111 pint ... w11h 111.111) largi:-d1aml:lcr ... a llccJ.11 <Intl 
... mall ..,nag ... "' tksl'1ih1.·d hy PC5. nc ... ting plo1" 
in 'omc patdll'' \\l'lc' lar1hc1 Imm water and h.1d 
fl'\\ largc-d1anwtcr ..,nag': 1l11hc th<tl \\Crc do ... cr 
Ill \\at er had nHH <' l,11 g<' dt.11netcr 'nag .... 

PC I. PC~. PC4, .ind l'Ch dc-.enbcd 1hc r.mg1.· 
ol dcn ... iue' ot loli.1g« and c.mop) co\ a th.u 
char:ic1eri1cd 111.•..,1mg plt1h ll.1ble I). PC I rc
lle<'ted th1.· r.rng<' of l'.mop) hcighh and dcns1-
llcs. \\hc1eas l'C:\ and I'( ..t dc,l'rihed \Cgc1.itu111 
den, ii) .11 <1r helo\\ .11. cr.1gc ne,1 height ( 4 5 111 
... 1.41 Sil unit.... N llJ.2). either within I m ol 
the nc ... 1 (I'( ~) or .1H.·1 agl.'d al lhrcc Ji ... lance' 
from I 1<1 11 111 from the ne ... t tPC4) PC() wa' 
.1tlnhutahle 10 \ ;ir i.1hdity in di,tancc of' cad1 ne't 
to the nca1c'1 hre.11\ in thl· l',1nop) 

.\ \10V \-. t11r i:.1d1 nl lhi: ,jx PC>. inl.111..ll<'d 
1h,11 nc,l11w ploh \\ere more "lmilar wi1h111 th.rn 
between p;11ehc' C\<'Cpt po"ibl) lor PC1 ( l ahle 
2 ). Specie' •omp<hitlun ol \\ 1x•d) \ cgeta1ion did 
not change bet\\ 1.'t.'11 ) l'.1r ... \\ 11hin a pat.:h. llo\\ -
e\er. hec.iu'e .1 d1llerem 'i:l of patche ... \\a' u ... cd 
for ne ... ung cad1 )Car, '1a11,11call} 'ignihc.mt 111-

teraction efli:c1-. lill ) i:ar·h)-'tud) area 101 PC I 
and PC2 ... core ... i111.lil·atcd thal change ... in patch 
use also r<.·sult..:d 111 uw of areas with d1ffcr..:n1 
-.pccic... compmi11on and ..,tructurc. In 1999. 
pat1.hc ... u'..:d al Rnow\ ch I .1kc hall 'honer le" 
llcn ... c c.innpies and more.: 'mall diameter '"h -
cedar and ... nag' (Fig I). Thi' de,cnpt1on .1bt1 
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\ n 

\cn1,·.11 toh.1ge I 111 :-.; . ind \ I 1hc nc,1 , 
7 6 m l11g h 

:\umber c>I ,3(1,·cJar Mcnl\ 2 '> <111 lh.un 
\ cmeal tolt.1ge I 111 :-.; .md S c>I 1hc nc,1. 

7 h rn hig h 
:-.;umlx'r c>I ... ahccd.ir '1<'111' 2 S X.O Lill Lh.1111 
('.mopy hc1gh1 
[)1,1.111cc 10 ll<'M<''I 11.1lt\<' "' cr 'i m !ugh 
l\umhcr ol .... 11ln•da1 'lc.'111' gn:alc:r 1l1.1n X L·rn c.ham 
I\ umber ot 'nag' le" lhan X cm <.11.1111 
Vcni~..il lc>il;igc 1 111 N .111d S c>I 1hc: nc'I. 

2 Ill high 
Vauc,al fnlim•c: 111 N and S ol lhc: nc:'l. 

s Ill llll:'h 
Pcreenl <anop) L'<" L'I 

v,•rucal lnhagL' l 111 N .1ml S ol the n<:,l. 
s m lugh 

VcnKal lnhag<' 111 N .ind S ol 1lw nc,l . 
2 Ill high 

:\umber ol 'nag' g 1<'•t1c:1 1h.111 X L 111 d1.11n 
D"t.mt:'t..~ lo \ \ .lll"I 

D .... 1.111L"l' I<> C.UlPP) "l"-' lllllg 

F.igcm aluc 
Cumulall~c.· (><'r«'lll '.mun«' 

ht nc ... ung plot-. in patchco; .It the G1la/\,m Pedro 
Rl\c1 conllucnu· 111 Jl)9X. Chera I Rc><N!\Clt 
I .1!.c h,1J k\\Cr 11.1tl\c ''oml) plant... am.l more 
large -..1ltccdar .mJ 'mall ,n.1g.., <1·1g. I J. A' rc
llcctcJ h) PC4. 111 both )ea1,. , ne'l' at Rou...c-.elt 
Ltkc h.1J more c.1nop) Lo,er ,111<.l tlcn ... c1 lolragc 
al nc .. 1 height .md helm\ . at lca'l l Ill Ill the 
n1111h .mu ,11uth 111 tlw m·-.1 th.m did ""'" .1c thl' 
G il.l/S.m Pedro RI\ cl L'llllll UL'lll·e Both 'lllU) ar
ea' 'lorctl highl'I on PC I 111 1998 chan in 1999. 
fhl' '1a11 ... 1u •• 1lly .. ignil1lallt 1111\.'1.1c11011 effect ol 

year and ' tudy <ll"l'a frn PC I and PC 1 score' 
characlc11/Cd nc,11ng plot' al Roo'e"dt 111 1999 
.mtl Gila/~an l'L'tlro RI\ er l'Onllucnl'c 111 1998 for 
their greall'I canop) height. higher loliagc Jcn
'il) ahmc .t\L'ragc Ill''' hl·1gh1. antl Liem.er fo
liage 111 the immcJiatc '1cinll) nl the nr:'>t. at anti 
hr:l<m ,1\C1.1gc nr:-.1 height (hg . 21. The ... ca1i ... 1i
call) "gn1hl·an1 dlCl'I on PC6 ol pah.:he-. and of 
the 1111craeti11n ctfcc1 nl \Car and -.1ud) area ITa
hlc 2> rctlcctcd the f;ll·t that ne-.i... ''ere a ... 1milar 
di,tancl.' from '-'<tnopy opl.'n1ng-. hoth )Car-. at the 
G1ht'San Pl.'dm Ri' l.'I r:onllucnr:e. '' herea-. a< 
Ro<hC\Clt l..1!.c. nc-.i... \\Cfl' huilt much do ... er Ill 
canop) opl.'n111g-. 111 1998 than 111 1999. Thu .... the 
mntlcl rdJcd, -.ignilll'ant hct\\CCll· )Car differ
ence-. due 111 u..,c ot tl1tfc1cn1 pa«:hc.., at Roo,e

' elt . 

I'< I 

II. 79 
() 77 

0.7J 
0 .72 
0.6-1 
0,09 
0 '5 
0.42 

0.0:2 

(}.()5 

o.:w 

0 .18 

0.29 
0.05 
0 .29 
0 .09 

16 
22.6 

l't. , 

() I .t 
() 19 

0.00 
ll.llX 
0.2.t 
0 .82 
0.76 
0.60 

0.07 

0.05 
0 I X 

0.21 

0.01 
0. 1-1 
0 J3 
0 O:! 

2.0 
V\ 2 

l 'I. \ 

() 112 
0 II 

01 2 
0 11 
021 
0 O.'I 
0 ll(l 
1110 

0. 7 l 

0.72 
() 2J 

0.22 

0 16 
0 IS 
() ll) 
0 02 

16 
4'dl 

CN 

().())\ 

012 
() I 'i 
0 .22 
0 IS 

0 '" 

0.06 
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There "ere 15 \ari.1hles Ill the final h>gl'lll' 
rcgrc..,swn model c l ,thle .1 l. ,\, di..,tan<.:c to can
op) op.:ning doubled. lhl 1idd.., ol ,1 plot lx:ing 
occupied h} Snuth\\e,11.•111 \\ rlhm l•l)l'atchcr' 
dcu<:a'>CU 44', Douhl111g d1 ... 1ani:l' to \\,1ter tle
cre.1..,cJ lhl.' odd' 2-1', . though the 1:ha1wl' ""' 
not 'igni l1 <.:an1 at lhc n 0 O'i lc\l.'l h11 each 
meter in cannp) hl·ight. odd' ol he111g ocn1p1ed 
more than tnpkd. I o l iagc d1.'11'1t}. 1dkucd hy 
percent canopy covc1 :ind \ClllL'al foliage mca 
'>urcmcnt-. <ti 2 :m<l 'i m hc1gh1. 111crea-.ed the 
o<llh of a <rec bcmg u-.cd lor 11e,t111g Pini.. wen: 
more a11rac1 i' e to ne ... t 111!' ll yca1dil.'r' 1 I lhL') hcltl 
more .,mall-d1amcter ( c 8 <.:m J 'eh l'I me.,qu11c. 
morr: m1<l ... 11ed C?.5 <.:m X.O L"m l ,,tltccdar 
-,iem..,, le\\ er ... mall diameter ( < :?.5 cm) 111· largl' 
diameter ( ::!8 cml .... 1hcl.'dar. \l.0 1\et me,quitc, and 
Goodding \\illo\\ . Dr:..,c11ptl\e -.1atl'>t1c" tor <he.,e 
'anablc'> arc prc ... l.'ntcd in ·1:1hk ..i . 

Some \ ariahlc.., 111 the hnal logi,1ic regrc ...... ion 
model did not contribute to the dc-.eription ol 
nc-.ting plot.. (T,1hlc JJ. although .ill h.1d p.:r
formcd "ell in interim moJcl ... . (.joodding "11 · 
lo"' "ith diam.:1c1 ... le" th.in 8 <.:Ill rarcl) <X"
curred on our pint'>. \\l.'rl' al1rn1 ... t ah\a)"' "'"o
ciatcd ''ith ne..,ting ploh ( ~O of 34 111 ... 1.ince,). 
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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,. 



X6 STl Dll <., I \\IA:"\ B IO! OG'i '10. 26 

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 
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11~0% Cl 

\'a11.thl~ l>clinllion t•t unil UKrcouc <Uh rutio I OY.Cr l Pl'<" I' 

Localion in patch 

D"tance w canop) Or<•ning lk>uhhng of di,tancc 056 o .. H2 () 955 0.033 
D1,tance to w atcr Doubling of d1,tancc 0.76 0.542 I 056 0.100 

Amount of foliage 
Canopy height I n1 (up to 10) 3.19 1.776 5.740 <0.0005 
P.:n:cnt canop) c'o\ er 5%, incn:menh O\ er 709; 1.45 0.920 2.281 ()I 10 
Vcnical foliage > 1 m to 1tw south, 7 .. 6 m high 10'« 1.22 0.916 1.6::!::! 0. 173 
Vc111cal foliage > I m to the nonh. 5 m high I or,; 1.45 1.077 I 951 0.014 
Vertical foliage 9 - 1 I rl1 I rom 1hc ne,t. 2 m high 1m: I .50 1.127 1.999 0.00~ 

Spencs compmition 

D1s1ance to neare't nat1H' 'hrnh/uec 5 m 1m:remcnts 10 50 111 0.7X 0.656 0.932 0.006 
S.1l1cctlar s1Cllh greater than X cm tli;1111 Douhling of tlcn,ity 0.9 I 0.56' 1.476 0.707 
Saltccdar stems up to 2.5 nn diam Douhling of dcn,it) O.J4 0.171 0.670 () 002 
Saltcetlar sterns 2.5 ~S.O cm diam Douhlmg of tlen,it)' 4 •>7 2.300 10.729 < 0.0005 
Vehe1 me,4u11e greuter thun 8 em tlmm Prc.,cnedab,cn.:e 0.04 0.004 0.294 0.002 
Yeh ct me,quitc Jc" than 8 cm tl1am Pre,encdab,ence I) 92 1.899 51.SM 0.007 
Goodding willow grea1cr than S cm diam Prc!>cnce/ah,encc 0.04 O.CX)(> 0.320 0.002 
Gooddrng willow k1>s than S cm d1:11n Prc,cnc·dah,er11.:c • 0.6>6 

• Onl) J.i of 226 r1clls ~ontamcd 1.nu.ll d1a.mC"tcr Gooddmg willow~ all bu1 four of lhc~ ¥ii"L"R' l'K'iting plots TbC' odd' rallo c.sr1matc for 1h1s \anable therefore had h11h \'&ri:mcc and 1.:ha11£:cd drarn:mcally a .. different loghtii: 
rc~rc:ssion moJch ...,·er.: flltt"d, ho"A·cver, the 'ldd" r.st'o oompu1ed from • 'li1mple ~onuniency table 1s 7 l4 
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lt\BLI~ 4. M1 '" C"-11s11101 \1·Cil l\llo' C11w\c 11R1s11c' "'< l'-IR\I \R110"' 111\1C11\R\<11·1<11111011-

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

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

\a1 hie 

l>J\1.uu:c 10 eanupy 01w11111g (ml 
I >b1.1nn: to \Urfacc ".1t<·r C 111) 
()1,1.111cc to ncarc't n.111\c plant >S m high 11111 

( anop) height I 1111 
Pi: r<·ent <'anop) CO\ er 

' '''". p1t h 

9 2 I I n1 
665 <5.22> 
12 <) ( 18..'\51 
X.4 (0 32) 

95 0 ( 0 'i(I) 

'.'\.-JO nc~tmi: 
ploh 

IJ.7CUl1 
I 50 7 (2.07> 
24.412·u1'1 

7.2 coot I> 
XX.9 I~ S21 

1>1 Un ~oun:-c uf 
u hcJ \ • 
""'"" bi ht) 

;md non •mon• 
OC''.\llng OC'l\110'" 

ploh 

:-; \. 
'( 

:.... >. 
:-..: \. 

.\. 

Vertkal lohage on nonh "'uth line at 

2 Ill high 

m from nc't tree('< ol hu.llll •1h,<uretl) 

5 111 lugh 
7.h 111 l11gh 

W.O (I' 70) '8.6 t 17.901 
49Xt1X.J'i1 31.6120.89) 
n 2124.281 20.012.1. '-\1 

x 
\. 
x 

Vcrt1l'<1l foliage hrad,cting ne't tree 011 north 'outh lin<' (''{ 111 hoard oh,cun:tll 

2 Ill high 
'i Ill high 
7" Ill high 

lrcc (tl1am •8 cm) c11m11 h) 'iX'"1c' 

S.1ltletlar 
Cirnxkl1 ng "illm\ 
\eh l'I mc-.quite 
Snag 

Sh1uh 1tl1am 2 5 8 <flll <1111111 h) 'fll'<:le' 

s .• 11,·etl.ir 
OootlJ111g \\ 1lhm 
\l'l\CI mc,4Ulll' 
Snag 

atnr' <'vi an in .md R11pe1 I 9X8) and/01 h) pm
' 1d1ng a more la\orablc mii:mi:limatl' .11 1he llL''t 
I \\'.t1'herg 1981 ). ( >ne .1dd1ttonal kature ol nc...t 
placl'nwnt .1t our 'tlld) .. i1e-.. m.1) p10\ 1de 1111-

P"" ed m1Lmch111.11e .11 the ne't. :\L•,,1111g plot-. 
h.1d higher eanop) l'll\l'I than non 11c,t1ng plot-.: 
tl11' '"a" not reported .1t 11ther \\dim" I !)catcher 
h1 el·ding area' that l'\ pcrieni:e lo\H'r a' L'r,1ge 
ll'lllpl'raturc;. and k" 'ol.1r radiation d111 in!! the 
breeding ... ca ... on 

Other clement-.. of ne,1111g plot' in 1:en11,tl Ar-
1111na an: a1'o r<'\C'thn~· .thou! the habitat ,l\,til
.ttile m th1.., regwn \.1lt1.:L·dar. a n11n natl\e pl.tnt. 
dominatetl all tirccd1ng patche' m our 'tutl). 
I lm\e\er. Sml!h\\L''tcrn \VillO\' f-lyi:.11d1c1 fe. 
111.11c ... ditl not u'' all ,,,e..,/agc' ol 'altci:d.11 
l'qually: nc;.ting plor... contained <li,prnprnt1011 
.11l'lv more ..,aJti:ctlar ... terns that wl're .., 'l X 1:111 
dhh. anti le'' er 'tcm' lrom both larger and 
,m,1llcr \11e da,,.c,. Thi-. j, ''mil.tr to the tie· 
'i:riptinn ot .. a1ti:cda1 u'c in the Grand Can) on 
c Bnm n I 98X I \\'c caut111n that .. ctecti\ c u .. c ol 
a 'cgctauon type Ill' plant ... pede' (in thi' i:a ... c. 
1i...c of 2.5-8.0 cm dbh .... i1tcetlar) doc.., not impl) 
high quality habitat. pl'rhap.., a">sodated with 

~x o (21> 27> 
">7 '\ l' I 'iCI) 
46.4 C N 611) 

::!4 7 c'UH) 
I 4 1l.4C>1 
0 0 10 WI 
O.l/ c U71 

495 (7.X8) 
04 1 I 'it>) 

OSt.14') 
llnSl23.75) 

:n.:?UI hXJ 
37.7 d2 ll4) 
21.7 P4 001 

16.4 (IO. 'Xl 
0.1ti001 
0.8 12 41)) 

2.7 (.\.08) 

n.l/ (I I X·l) 
00(029) 
u (4 92) 

72.4 ( '2 "'l 

\. 
\. 

x 

high n:p111dul'Jivc rate"> (Van ll111nc 1983). Our 
'llld) add1 L'''ed lh<·a1d1e1 p1 l'kl en1.:c' but not 
habital quaht). 

Not.: th.11 .1lth1111gh n.HI\ <" tree' .inJ 'hrub' ar« 
not u .. u.tll) .t d.1111inant u1mp11111.:111 ol the \Cgc
tat1on .11 11111 '111dy area,. pre,cn«e ul 'm•tll-d1 
ametcr Gooddmg "illm" 111 \Cl\ct 111c ... 4ullL' 
ncarb) inctl'•''cd the odd' ol hndmg a Soulh 
we ... tc111 W1llnv. Hyi:atchcr nc ... 1 (!'able 3). We 
IHl\l" no 111 trn mation to e'pla111 thi-. a ...... oc1atm11 
bul ticc.1u'l" )Ollllgcr 'hrub' rcquirL' .1 higher\\ .t 
ter l.thle th.111 do larger trl'L''· planh at thi-. -..era! 
stage 111<1) 111d1ca1e a pani<.ular hun11tll!) and/or 
m1<.ro .. hmatc that the bird' prclcr. 

Some 'cgetat1on measurement"> \\Crc impor
tant tor tli-.tingui-.h nc'>ting and 111111 nc ... 1ing plol' 
in 1999. hut abo 'howcd con'1lk1ahlc variabil 
it) among 11l",ling plot"> thal were 1rn:a,uretl in 
1998 and 1999 <Table 4>. h11 111 ... t.tnce. in 1999. 
SoutlH\ c ... tl"rn \\'illo\\ Fl)c.11d1cr ne ... 1 plob had 
tlen ... er 'C£Ctation at and h.:hm ,t\ eragc ne ... t 
height th.tn non·ne-.1 plot">. I hmc\er. ma pallcrn 
that \\a' aJ,o rcpeatetl "ith other' .inable..,. anal
ysb of a"oc1LttcJ prini.:ipal l'omp11nent 'c(irc.., 
from 1998 and 1999 indictlled that there j, con 
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,jdcr.ahle \anatmn in foliage dl'll'll) .among 
plo1 ..... 1n ... 111g lrom bet\\Cen-)ear diller<.·ncc ... 111 

\ C!!l'l<llion l) pe and/or a\ailahilil) .11 each hreed· 
1ng at<.'<L 

Chc1all. \i111a11on in a\arlahle h.1h11at at the 
two ..,llld) arl'a' \\as ... imrlar. ( hangc ... in rcscr
' oi1 lc\'cl and ..,ca,onal floodrnr along tlK· ri\cr' 
ha\e ll·d lo lo.., ... ol ... ome ... 1and-. .and 111!\\ g10,qh 
of other .... f hi' 'UCCC'>'>lOnal prn<.:C'' I' imporlanl 
lor genl'r.nmg mrd -.11cd ... altced.u and Ciooddrng 
\\rllm\ 'land' that arc apparenll} l.l\ornl b) 
'>1>uth\\l'..,tr.:rn W a Ihm Fl)t"atche1... \ul h ... 1.md.., 
prm ic.Jc ,1 fXl"iblt: example of h.1hit<1I lh 11 j, pre
fcrrl·d hul lK'c,1 ... ionall) a\ailahle onl) 111 limited 
quanti1ic,, Although our anal) 'e' 'ho\\ Cd that 
older lrCl'' general!) charactcr11c non nc ... 1ing 
plot,, ..,rnnc nc,trng ploi... (e-.pci:i;ill) al Roo,e
\elt l.aJ..c) dad indude o lder tree .... The hctwecn
year and hr.:twcen area '<lflataon in hahat.ll cap
tured in our .ma!) ..,j.., might he relatl'd lo the d)
n.unii: 11.1turi: of 11parian ') stenh Ill u.•ntr,ll Ar 
11011,1 \\c 'pcu1la1e that it .... po,,ahle .and 
e\p<.'llcd th.II 111 'ome ) car ... 11 <.'!<.: \\ill he le ...... 
prcfc1T<.'d h.1h11.11 a' ,11 lable .... o <., 1utlrn '-''t..:rn \\ 11 • 
IO\\ I I) t',1td1cr ... ' ' rll nc..,t Ill h ht. lh 11 ''mail
ahk· hul not ncCl'''anl) preferred Sp.it ,11 and 
tempor.11 ,,111ahilit) in hahi1,1t ,l\;11l.1h1hl\ 1111.:.1n 
that in order to a ...... ure suffo.:1ent -.u11.1hlc lll''llng 
hah1ta1 111 1110 ... t )Car-.. managers lll:I} lll!l'd 10 ..,c
l'lJrl' Jar gl'r 'trl·tcl1e' ol riparian 'egetatmn than 
ll l' 111: ... t111g ll' l l llOJJes would .ll'tuall) l'll\t.'r Ill a 
£" l'll ) ca1: 11.ahttal 'anabthl) 'hould he <.'or1'1LI· 
cred "hl'll dr.:ti:1111111rng the: ... i:.1le .tt \\ h1ch l'Oll· 
""' '.u11111 el 11111' for tlw ..... p.:ca.:, \\ 111 pr1•\.: cf
fc tl\ l' 

1 lw ,...:.al<.· .tt \\ h1d1 \\ e Llc,cnhe.t h.1htt.11 u ... e 

b) Soulh\\ e'ter n \\ ilhl\\ fl) call: her-. mu ... 1 al ... o 
he carefull) cx,urnn.:d lhi.., ... llld) \\a' pre<.'tpt 
lated 1n pan h) the oh.,ena1ion that ne\ltng tl'l
ritorie ... arc olll'n 'P<lltall) du,tcrcd \\llhm ''hat 
ini1iall) appl'ar<.•d Ill he homogeneow. \ o.:getalum 
'tanLI .... Our analy''' ol 'ariablc.., centered on 1hc 
ne ... 1 repre,ent' one le\ el of habital ... e lection and 
doe' 1101 addr..:...... 'l'll'l'IHlll que\tton., at ollll•r 
... cale .... i-:or in ... 1.111<.·e. at the 'tucJ\ area ... calc. u''-' 
ol onl) ripari.111 habit.II i ... <.'\ iLle~ce that Ll"tall<.'<.' 
to \\ atcr i ... an m1por1,an1 dmracten ... ut Ho\\ e\ o.:r, 
cJJ< .. lance to \\,tier did not differ ... igniticantl) bl·· 
l\\Cen ne ... ung and non·nc ... ting ploi... \\ 1than .1 
pan1cular parch of rip;irian habitat <.;llld) ol 
... tand' that .ire u'ed and tho..,e that arc 1101 nm\ 
rc\eal that 11 ..... 11 1hi ... 'lalc that di..,t<am:e to \\,ttc"r 

de ... cribe ... hahllat u'<.'d h\ ";outh\\e ... tcrn \\ allo\\ 
Flycatchers. h 111:- ... i:alc habitat sekctton ma) 
al\o differ among 'exe .... Sedgv. 1ck aml Knopf 
I 199~) cautior!l•d that ne ... 1 placement de ... crth<.'' 
onl) one a ... pe<.:l of h1ce1..hng l:'larLI hiolog) .• md 
male Wilhl\\ f-l)t.'.t1d1e1, 111.1) ... clei:l for dil lcr<.·nt 
i:haracten ... uc ... 1h.m do female .... e.g .. 11101c ex 
JX"ecJ perch ... 11c ... fur mh crt1,emen1 .md krnt1•· 
nal delcn''-'· Our result ... pnn ide in ... ight into one 
... calc ol hah11a1 lh<.' h) Soulh\\C,tern \\ 1lhl\\ 
Hycatcho.:r' rn this d)ll.lllll<.:. patch) .• mcl IJ.1g
mcnted land,<.-.tJll'. 

\( K \JO\\ l I D(il\11 N IS 

We gr.Hi:! ull) .1< l..Jlt>\\ k-dgc R. I-' Da\ ld'llll. \1. \\ 
Sumn.:r. and ''"1"111<11 JHt>J<'<'I h<·ld .:re\" fur 111ud1 ol 
lhl.' \\OI I.. l'O] k< llllg \l'g<'l,lttun llll'.i'Url.'m<'llh. I 11nd111" 
for thl' rn•J<'l I \\ ,b )'l<l\ ukd h\ th<· l s Bure.Ill nl 
R.:c:lamallon (Coopc1,1ll\I.' \grc<·menl 98 I ( 3'.! 
OCl'OJ, H>lunrar) (t1rll11hu1mrh IO \n1ona's ~ong.unc 
\\ 1h.Jhlc Chcd;ofl I und .iml the \n1ona (i.1111c .md 
I hh tkp.1nmcnt'o; lknt.if<' l und 



90 STUDII::..S IN AVIA BIOLOGY o. 26 

APPl'NDI:\ V \Kl \Ill I' '11 "'RI ll 1'1 I'\ I( 111 S <Kn I'll D BY Sot IH\HSTI R' Wll I 0\1. 1-1 H:AH"IU KS I' I I' IRAI 

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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x 
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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 
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I 0 
I 0 
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" I 0 

,,,. ... 
lnnnatton .. 

I. 
I. 

A.M 
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:\I 
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'-1 
M 
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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 
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MICROHABITAT USc BY BREEDING SOUTHWI:.STERN WILLOW 
FLYCATCHERS ON THb GILA RIVER, NEW MEXICO 

Seen 1 I I. S 1rn 1:..'iON AND 01 HOR,\11 M. f •JNCH 

,\ll\t111<·t The cntlangl't•·d S11tttll\\c,1crn Willo\\ HyLa1d1cr (/ 1111>1tlt111t11 trni/111 n11111111 l hrcc1.h .11 
numcn111s ,j1c' 1hroughuu1 11' r.mgL' lhal \,u y great!~ 111 llon,11,s. \Cgc1.1111m 'truLlurc .. tnd 1lw l'\ll'lll 
of hum.111 .11tcr.i11on of 1hc h.1h11.11. llc rc \\C prc,cm 1nlorrn.1111111 on m·,11ng hal>itat charJ<·tcri'll<s of 
\\1lhl\\ Fl)c:a1chcr' 111 lhl· l.1rgc'1 C\tanl popul.111011 of the ,uf>,p<·nc' .ilong lhc upper G1l.1 Rt\l'r 111 

Ne" \1c\tl'o. \\'e compared 19 hah11,11 \.mahk' bcmccn nc,1 sue, .ind 'lie' not mdutlcd 111 ll)<'•lld1cr 
t<·rr1111nc' \ log"11c.: rcgr<'"llln model ukn11tied threl.' vnnJhks ·" ~•gnrhcant prcdiuor, ol ll)<',1lchcr 
use: lohagc tlcn\11) m the ,uf><:.mnp). pcr<cnt canop) .:11\ er .• md numt>cr of hc1\clder (,\, ,., 111 ~undo) 
-.1cm,. In malurc ripanan ""'"tl;md, ll)CJt<·hcr' tli,pla)cd 11 '1g111hL'.Hll prdercncc tor n.:,1111g rn h<l\· 

cider. and u'cd mo \\ 1lhm 'IJC< 1c' le" lh.111 C\pcctcd b) d1.m,·c. I I) c.:.11.:h<•r, rn lhc Gila \'alle\ 1cntlcd 
to pl.ice nc't.. r.11hcr l11gh (mean 7 h ml rh<· rclali\C nc,1 height, prclcrL'fll:l' for ucn'c foliagL', and 
pro\1111il) to \\ater \\Crc l)pt<al Im llll' 'uh,pec.:1e,. 

An Wmd1 Cliff-Gil.1 Vallc): / ;111p11/011111 rraill1i e\11111111: h.1h11a1 '<'ll'llrnn: nl.''l ,itc, Ne\\ ML•\ic:o: 
Southwe,lern \Vi ll1m Fl) c:alL'hl.'1 

I lab11a1 'truclure and flon,11c.:' <'an 'trongl} ,1f
fcct tlw J1,tnbut1on and producti\ ti) 111 hirJ, 
( i\1.111in .111d Roper 1988. Block .mu Brennan 
I 99J. \br1111 199~). For endangered h1rd 'f1C· 
L'ic,, rL'Cm er) 111 tcn depend-. 1•n 1dcn11t) 111g. prc
\Cr \mg. ,111d po,,rhl) rc,toring 'uitahlc habllal. 
A clear unucr .. 1,mding of \\hat c11mpii-.c' ... uit
abk hao11a1 1 ... c'pcciall} 1111ponan1 \\ hL'n habit.II 
lo" «11ns111u1c' the pnmar} l.lll'L' 111 ,1 'pccrc,· 
dcdirw Ill when a 'pcc1es ha" narrow habitat 
prcfi:renc.:cs. 

' f he Southwe.,lcrn \\'illm\ Hy..:111d1e1 Cl.111111-
t/1111111 t1mllii <'\fi111111) 1s a npanan ohlig.lll' in 
h.1b11111g dL'll'c slleanhic.Jc thicket' .md \\nod l.md 
<Scdgw1d; 2000, Sogge and :\1.ir,h.111 ~()()()) In 
th<.: P·"' cenlllr). 1111ht of th<! rip.111.111 h.1b11.11 111 
the <;;11uth\\t'sl ha-. hcen dc,lro)t'd or dL'gr.ull·d 
Ull•' to urb.111 and .1gricuhural de\ cl11pmcn1, \~a
tcr 111.111,1gcmcnt. channcl1/<llt11n. O\l.'rgr .1.r111g. 
rL'CrL".1111111. and 111\ a'ion b} c:oi.ol1t' sahced.11 l l u 
mart\ rtt11tr11i\\i111u. Patten 199X. ( :utron el al. 
2000, M,1r,hall and Stole,on 2000) ThL· South 
Wl.'slcrn V.: 1 ll11w Hycatcher h;t' shim n a «on 
c.:rn1111an1 dc1.hne tllnill 1987). re-.ulli11g 111 11 bL· 
ing hslL'd lls .111 c:nc.Jang1.:rcd spc<elC' in 1995 ~l S. 
f'i,h and V.:1ldlilL <)en ice 1995). ' f he most re 
Lent pop11iat111n e'tunatc' lot.ti 986 knm\ n ler 
ntont•s r.mgl'\\ idc 1 Sogge cl al. '"" 1 ol1111wl. 

Rcu)\ cry 111 thr' enc.Jangcrcu 'uhsp ... ·c1c' \\ill 
depend 1111 the 1denulicatio11 of prclcned habitat 
as largch for pre,er\atmn and ,,, go.tis tor re' 
toratiun . A dca1. quantilatl\c undcr,tanding ol 
what c11n ... 1i1u1c' preferred hah11at ha' hcL'n hin 
dered by the tac.:t that occupied -. 11e' \my !!r1.·a1ly 
Ill llmrslic.:\ anu \'Cgetalion \l.-Ucturc: (S11g)!C and 
Mar-.h.ill 2<Xl0). Current!). ll)C<lld1cr' hrL·ed in 
numL'rou' <iltercd or dcgradi.'d \111..''· 111duding 
man} d11m1na1cd b} exolil" \a heed.tr (Par ,1d1il:k 

I.JI 

cl al. l lJl.Jl). U.S. h'h .md Wildlife \en i1.·c 
2001 ). 

\Ve de'u 1hi.' the ne'l 'itc .ind ne,tinl! micro 
habitat charaL'lcnsllL'' of .1 population of \V11lov. 
l'l)catcher' .dong the upper Gila Rncr 111 :-.:c\\ 
Mc\u.:o. Thi' \,Ille) suppon' the large'l knov.n 
breeding concL'llll.11111n of f , t ( lti111111 (c,llmal
cd at 2-n pairs 111 l 999: S Stolc ... on .md D. 
I 1m:h. unpuhl d.ll.1). Bird-. in 1h1-. popuh!11on C\
hibit nest site and m1crohab11a1 cha1ac1cri-.t11.:' 
that d1ffc1 111 sn111c rc,pect'> from tho'c fL'Jllll lL'd 
ct .. cv.hcre < ';tolL'"Hl and I-inch l 999h. Sedgw1d: 
2000 ~111!1.'c .rnd l\L11'h,1ll 2000). Information on 
ne..,l 'Ile prcle1L"m.c' lrn thi' population ha' pre 
\ wu"I) h<.·en rL"pnrtcd 11nl) 111 unpuoh,hed IL' 
pon' I c g.. Sl.:,1ggs 1996 l f he data pn.''L'ntL·d 
here 'hnuld help to pnl\ 11.k ,1 more complete 
pu:turc of the lt.1h11.11" used b) hrecdrng \\'1lhm 
I l}c.1khcr' 111 the Southwe,l anti pmv1dc 1n 
...ights into important hah11,11 c:omponcnh. 

Ml~l l-IOl>S 

S ll tn St 11 

Th" \IUd) \\ .1, l'Plldlll'lcd 111 the Chit Gila \'allt•\ 
01 Gr,m1 Coulll), Ne" \k\Jto, Q '\X N, IOX 'I' 
\'.') in I <J<17 lOOO \h"l ol lhl' !>road iloodpl.1111 " 
rn,.1;c Ian I (lhl· I Bu R.tnlhl con'"1111g ol 1rrrg,11cd 
anti ury p.1s1urcs used lor h\c,1ock gr.urng .1nd h.1) 
larmmg Ad1acc111 .1rca' 111dmk protedcd lands ol I he 
:-.;a1ure Cnn,cn UK) .111J lhc: Gila :-.;atmn..il h1rcs1 I I 
C\ a1mn' rungl.' from I \ ':5 IP 14:?0 m. Th<' Gil.1 R1\\'f 
.mtl ncarh) c.uthcn m 1g.1111111 tlll<.:hl'' arc ltn.·d \\ 11h 
riparian \\ 11odland p.lll hi.'' 111 \ ariou~ age' anti u11n 
l'<"i11on. l\10'1 pall'llL'' 'llPP<lrt a malurc \H1<1<l l.1ml 
( 25 m L·anup) l compowtl pnmartl) of' 1-'rcmnnl l'lll 
lOll\HlOtl ( l'op11/111 /rn11111111i). Ciootltling ·, \\ i ll<m (\a 
/i\ 1?oodtl111!(til. ho~cltlL'r (,\n 1 /1('!(1t1ulot. vchcl a'h 
(/·ra1111111 1 l'/111111111 ), ,\11.rona \\,1inu1 <Jurdw11 mo1or>. 
Ari/ona ')'•1111<11,• (l'/011111111 11 n1!1111il. An.rnn.1 ,1ldcr 
( \11111\ ohlt111Ntfo/w). ,md Ru"1an oh\ e ( f ltu•11i:1111H111 
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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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I· rc111on1 t'olloll\\ oo<l 

R u"1.111 oll\t' 
C 01 olc 1q 111111 

\ n/011.1 ahkr 
<., htcdar 
'i ·p"1ll1m 
\ I/Oil.I ~)\.,ll1lOf(" 

Ro'<' (Ho"' 11111/tijfora) 
( .lll\1111 gr.IJ'l' (\'If/\ lllt:lllll(U) 

S 1hc11.111 elm (( /11111\ 1111111ilo I 

I 11.11/111.:.111 
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'" n 
4 

2 

<7'1.11) 
<7.4) 
( t s) 
(' ,,, 
( 1 I> 
(2 7) 
(0 S) 
(0 6) 
(04) 
(0 ~J 

(0 2J 
(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'"" o t 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 

\;eM • ll ~ ~Ofl ·U'-1.· !iltC' 

\ 1r1.1hl..: .... 127• 11' X'IJ fl.:M,l.i11 1iill1. .11 I' 

A \il'ra1•1.• giound <:over ( ~~ ) .mo • 23.4 W.2 + 19 ' I U7 .208.-1 0 .0 1 
CV gr.11111d 1.:11vcr I O +- 0.:'i 0.7 .. 0.-1 I 1.28 214 () 1() 

A\c1age i.:annp} ..-11,cr <ml 88.7 ... 7 9 78.8 ... 12 -I l l 2.C>-1 I .0 0.0 1 
CV i.:anop} i.:nvcr 0 I ... 0 I 0.2 + 0.2 lJ -1952 0 0.0 I 
AH•r.1ge «anop) he1gh1 (111> 13 9 ... 4 .7 f7.4 ... 9.7 0 .22 f50 5 0 8' 
( V .:.111op) he1gh1 0 1 + 0 2 0.4 ::!: <U 2.41> f 15.5 0 02 
Foliage dcn'll} f- l ITT f'l , -- .. 6" f.'-8 .. 63 2.X7 214 0 Of 
hih..ige dcn'll) l tom 4 f 7 .. f 2..6 25.9 ... f l .7 I x 76 2f-I 0.0 1 
h1h,1ge height d1,er"t) f '\ .. 0.2 I.I ... 0 .2 r 2-12 f57 9 0 .02 
l·ohage den'll) palchine" I q .. 0 .05 1.29 = 0 .1 l l J'i7J .o 0.0 1 
101.il ot 'hruh 'tem' << 10 cm> 29 ' ... -14 .5 19.7 ... 2'\ 6 ll 'i5 l5 () 0 0 I 
101.al ot 1rcc '1cm' ( ~ 101.:111) '1.8 .. 4 7 5 .8 ... l.ti 4.69 146.1 0 .0 1 
lolal ol rni .... cldcr ... 1em ... Cd> ... 4 I I .ti ... 2.6 I 610 214 O.Of 
l\11al ol '" 1 llo'' ... 1cni... •) ,l) .. '7.9 3.7 .. lUl u 802 UI () 61 
'lh1al ol 1.:0111111\\ood ... 1cm' 0 .5 • I 7 1.6 ... 3.4 tJ 6911.0 O.Of 
Pl.1111 'renc' Ul\Cr"I) 0.6 .. 0.5 0 .7 + 0.5 I 2.h 2.14 () 2 f 
No. ol \Hl(xl\ plant 'pcc1e' '() ... 17 2.9 ... 1.5 0.28 214 0 78 
1)1,1.111.:c to ncare,1 \\ater (111) -11.2 .. 5'.X 63.0 = 58.9 2 81 214 0 .0 1 
Dl'l.IO<:l' 10 ncarc,1 edge (m l 9 .7 .. 7 () () 18 423 0 .86 

I I< "hen d.1b lllC'I a ump1..101ui I nonrualll> \\ lu<ne> l \ "hen data «:OUlti noc be nt-Ynuf11.cd 
"P \111 m hi: ldf.;a;c "-Ctt !1.laUSl:K'a.11)' 1gn1tk t b:a\Cd on Uonfcrron1 !I. comxt1on for c:t.pcru nl • 1\C error ni ( l(i« r'IW 

11 rig/11it: x2 6.0. c..lf - I. P - 0.0:?) anc.J morn-
111g glo1ie-. <Cr1111·0/l'/l/11\ .,pp.: x 28.4. tll 
I. P 0.01 ). 

L>ISCl ISSION 

NI ... r ">111 ... 

Southwl''lcm \Villov. Hycatche" 1n the upper 
Gtl 1 RI\ er Valle) of '>C\\ Me\.1co di I krl·tl I mm 
other knm' n populauon' both Ill the high ;ncr
.1gc pl.1leme111 ol their nc''' ..ind 111 the flll'tlom-
1na111 ne.,ting 'ub.,trate ( ">cd1rn id; .:?000 ">01~gc 
.:!OOOh ). 1 lw lugh u ... c nl l"\\l\.c\Jc1 .1pp1.:J1' lll he 
unique to thi" population Tlll'. 111-.l'I} relkch the 
l<ict tha t 1n the Southwe\t, ho\.elde1 occurs pri-
111anly aho\e l'.!00 m cle\,1t1on. h1ghe1 than 
mosl \l lC., occupied by Sou1hwc ... te1 n Willow 
I ly1..atd1e1.., (Boles anc..I Di1:k-Pedd1e 1981, Stam 
1989 l "> h'h and Wildlik \cn11.:e 2001) l n-
111-.e 111a11' othcr areas ol the Southv. e,t. '"here 
\\1 lhn'' tl'nd 10 dominate npari,1n area .... ll) 
catche1 ... in the Cliff-Gila Valle) lllH.k1utili1cd 
\\il111w' ii' m: ... ung -.ub.,tratc., (S1.1111 1989. Sog
ge 2000b. L S f-t.,h and \\1ltllrk Sen ice 2001) 
Our hntling' are congnient ''1th tho'e of Mc
(ahc I 199 I :49) from hi., 'tutl) of L. r. 1ra1//11 in 

'Nl\1:011 ... in. in which he ... ugge ... 1ec.J th•ll where the 
b1 rtl ha ... a c hoice of willow., or other ... ubstrate!>. 
w tllow tends not 10 be prelcrred I he relatively 
lrequcnt u ... e of exotic Rus ... 1an olive 1n th!\ mo ... 1-
ly na11vc hah1ta1 i.., noteworth) Ill light ol 11-. en
croachment into riparian hab11a1 ... in the region 
(01.,on .lllc..I Knopf 1986). 

Our rc .. ulh ... uggc..,t potential worl.:ing h> poth 
e'e' 10 tc:...i \\ht•ther the appun:nt hab11a1 p1cler
en1:c.., repnrtt•d here 1.:onfcr litncs., bcnehh to 

breeding llyt·atclll·r .... pcrhap<. through l"l'th ll·e<.l 
'u 1 nerabtl II} to pretlauon or broo<.l para ... 111\lll by 
Bro\\ n-hcadl·d C1m h1rd' ( Molmhr111 mu'). Box 
dtler ma) prm 1de ... ueh potential hcnefih ... imp!) 
bccau ... e fl)c.11cl1cr' ne .. 1 higher th.in in other 
\Ub<.trate ... . ·1 he hl..ehlmn<l of brno<l par.1.,i1i'm 
\\ "' Ill\ er'cl) n1rrcl.1ted \\ llh ne ... 1 height 1 n thl' 
do.,el) related I t•a,t Hycalcher U.111pu/1111t1\ 
111i1 1mm: Bn.,kk ct ,11 I qqo1 In tht.., popul.1t111n • 
rate ... of bniod par.1"ll'm \\ere .. 1gnific;111tl} hm 
er in bo\.cldcr than in Ru..,sian oll\"l'. even when 
nest height .ind dl\tance from cc.Jge were l'llll 
tro lled lor <S Stole,on and D ri nd1. unpuhl 
data). '11 !lgc,11n~· po"1hlc benefit '> from ho-..cldcr 
not related 10 nc .. 1 height Our rc.,u l1' aJ ... o 'Ill:! 
ge ... 1 that 1 iparian re ... toratmn m the Southv.1..-,,1 
need nm he fc~u ... cc.J ,oJcl) on \villov.., 10 provide 
suitable h.1hita1 for llycatchcr ... : planung ol bo\.· 
elder llhl) he .1ppropnatc m some m1tldle .111c.J 
uppcr-clC\ allun .ire'"· 

In the Chfl -Gil.1 \alle). Willm\ H)C.:atchcr ... 
tended to ne\I l'Oll\lderahl) higher than Ill .tit 
other h.nown pupul.11ion\ (Sedg\\.ich. 2000) 
However. the !ugh placement of nc<.t., wa<. not 
u niform at o ur 'ite. B11t1' placed ne't<. unu..,ua lly 
h igh in boxcltler. couonwood, altler a nc.J 'Yt'a 
more <Table I) Ml.'an nc..,t height in v,illcm (4.0 
m) anti .. alti:eda1 C2 7 mJ wa-. '>imilar 10 nc ... i-. 111 
lho ... e tree-.. el,ewhl.'re in the Southwe't C'log~e 
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::!OOOhl \llhough ab-.olute height-.. ol \\.1110'' 
Flycatd1cr ne ... h in the Cliff-Gila Valle) ''ere 
unu ... u~lll) high. the rcla11vc po-.ilmn ol tho-.c 
nc-.i-.. '' ithin the nc.,t !rec ''a ... very t) pica I. The 
mean relative height here (0.62) wa-. "cry \llll

i lar to th al reported by McC1bc ( 1991 ) frn hi-. 
..,hruh 111habiung t. t. trail/ii population (0.62. N 
= 601 nc-.1 ... ) Similarly. the mean rclati"c nc't 
height in ,\rl/ona (ba~ed on mean \~lluc ... for nc'>t 
anti tree height-.. for ne.,h locatl'U 111 2000) \\as 
0 60 ( 202: Paradz1ck et al, 1999). Thi' 'ug
ge't' nc't placement b) fl) l'<llchcr' ma) be 
ba,cd on rdati\ c pmition "ithin the nc't tree. 
anc..I absolute height ma) 'imp!) rdlcct the 'tat
urc of the habitat. 

HABI I A I I'll.I I Ill.I ~(ES 

The only -..gnific<mt predictors of flycatcher 
use 1ndica1cd hy logistic regre.,,mn were foliage 
density in the ... ubcanopy. number of hoxclclcr 
-.tern ..... 111c..I a\cragc canop)- co\cr. I hi' 'll!!£C't' 
tl)catchcr' may preferential!) c,t.1hJi,h tcrnto
ne-. 111 dcn ... e. shad) thicket'> ol bo'l:cldcr, their 
prclerrcc..I ne'>t tree in th.-. h.1b11at Uni' .1riatc 
compari,om. 111c..l1cated that fl)-l".Hchcr-.. .iJ,o tenc..1-
ed to 'clllc near w.ner and \\here foliage "a' 
hctcrogcncou... Except for the boxclc..lc1. thc'c rc
-.ut 1 ... arc congruent with descrip11011' of Willo\\ 
Flyrnll;hcr lll''>ting habllat cbc\\hl'rl' in the wl'SI 
(Whitmore 1977, Flett and Sanders 1987. Scdg 
wick and Knopf 1992. Sogge cl al I 997b) Ow 
rc ... uJt., ... hould he combined '"ith .... mda1 hah11.11 
a"c"111cnts conc..lm:1ed et ... ewhac in the rangl' ot 
r:. t. o. ti11111' 111 a meta-anal)"' ( ArnLI' 1,t .uul 
\\'mhtcr I 995) 10 de' clop a comprchcn'" c. 
4uan111atl\C habit.it model for the '""'JX'uc,, 

,\lthnugh .ilmo't half of tht.• hahltlll \ .111.1blc' 
examined c..11 I le red -.ignitic~mll) Ot.'l\~ccn nc't 
''h.:' .111L1 non u ... c -.11c' only three were s1gn1h-

cant prediLlor' of ll}ca1chcr u'e. There arc 'c'
eral po,-.1blc c\planatmm. for 1hi., lad. of c.J...,. 
criminatOr) po\\cr Ou1 a">scs,ment \\a' ba ... cc..I 
on. and mca ... urL·d <!round. ncsl -,ite .... bu1 :J\ ian 
1erritonc-. serVL' additional funclions including 
prO\·iding song pcrche-. and an adequate lood 
base (Prc ... coll and Middleton 1988. Sed~•w1ck 
and Knopf 199:?) Our method., ma.> ha\c a,. 
.,e.,-.ed corrcl.11c' ol thc'c other function ... onl) 
poorl). Altcmati\CI}. 'c11lcmcnt paucrn' of ll}
catcher-. ma> he mmc clo-.cl} as ... oc1a1cc..I \\.ith 
habitat features .11 J.irgcr 'patial ... cale ..... ud1 a' 
patch or \\alt.·r,hec..I ( hccmark ct al. I 99S S.1.1h 
1999). W11h1n 1'.c\\ ~1c'l:ico's Gila Valle}. nu 
merou' area ... ol npanan habitat remain unot. 
cupied b) Soulh\\e,tcrn \'vtllo\\ Fl)C<llchcr' <S 
Stolc'>on and D. I-Inch. unpubl. daia). Thc'c pal 
ICm!> may ICflci.:t habll,tt preference-. of the fly
i.:atcher at the palch anc..I landscape s<.:alc.,: ... uil
ablc microhahital 111.1\ c\"t 111 un ... ui1.1ble land
scape'>. Ahcrnatl\l'ly. 1hcrc ma} be too le\\ fly
ca1chcr' to 'aturatc the area. Future rc,card1 
-,houlc..I concentrate on identifying patlcrn-. of ll.Jr
catchcr hab11.11 ~clccllon .1t the'e larger -..patial 
'cale., 

\CK~O\\. I I DCl\11•:'1.'TS 

\\.c 1hanl. Ci Bodll<'r, K Bmdhcad. P Chan, J Ci,11 
t.ia B Gihhori-, I> ll,1,~bv.orth . R Hun!, \1 t>lcan,, 
Ci. Sadt111. B. lrus,c:ll. II W.111.cr. and H Wooth-.11d 
for flc:ld a""1.1nn-, R K111g Im h10,1at1Mical )!U1dan<:t.'. 
P. Boul·hc:r. J. Mun11ngo, .tnd R. Pope ol 1hc: (iih1 Na 
tional l·urc:,1, l B.1~'· (' R1N: .• md I Shc:lky ul 
Ph.:lp' Dodfl' Corp .ind I. .1ml A. Ort11 lor log1,l1l.il 
'upport. aml l 1111tl I> Og1h tc lor 1hcir ho,p11.1hl) .md 
tor alluv. mg us 10 use 1hcar II\ l.'11hn1.>d a' 1 l.1horu111r) 
Cummcnh h) \I Suggl'. R R \\ ihon, .md t" 11 ;inon 
) mum. re:\ iev.cn. 1111pn>\cd Lhc rnanu,.:npt Ilic <111.1 
Na1ional I orcs1 Pht'lps l><>dg.: Corpora111m, :-.:J11<111.1I 
f<i,h .md \\ 1ldhlc hn111Jat1on, .mJ The Naturl· t 011 

'en ant.) of :\c:v. t>k'll"' pn1' 1dl'd lund111g. 



FOOD HABITS OF T H C. SOUTHWESTERJ\i W ILLOW FLYCATCHER 
DURING THE NESTING ScASON 

Ct1,\Rl 1 s A. DROST. EBL!\ H. PA:\ mN. M \RK K. Soc;<r1. ANI> M \In J. W111Tr:11-1 D 

\/l\//"tl<'I The h>o<l h.1h11, .ind pt<') ha'e ol the endilngl'tl'd Solllh\\l''tc:rn \\.'ilhm l·lye.ttdll•r (/ 111 

"'"""'/\ //'t11//11 t'\1111111\ l .ire: nt>t \\e•ll I.mm n \\.e anal) /l'd pie') n:m.1111' an "'> fecal 'ampll'' ln1111 .Ill 
1nte11'1'cl)-'tud1cd populatmn of thr-. 11),a!Lhcr at the· Kl'rn Ri,c:r l't<''ene rn 'outhcrn C.1hl11rn1J 
1 hl''e ';unplc' \\Crc e·olll'dct.I during th<' nc,ting '<'<Mlll rn I 11'16 .111d I '197 lrom adult' .:aught Ill 1111,t 
111:h, and !rum nc,thng' 1cm1><•r.1nl} rl'lll<l\Cd trom the nc'l lor handing \ l1>tal of 379 pre) ind" 1dt1Jb 
\\Crc 1dl'nllhcd m th<' ':impk' l>onun.mt pre) ta"'· both 111 total numhcr' .md m per.:enl onurrcncc, 
\\l're trne hug' (Hcmrpter.11, 111<'' (D1pt.:ra) .• md hcetJ.:, (C111l'op1e1n1 Le.1!hopper' (Homoptera C1 
e.idl'lhdae), 'p1der... (,\r.111.:ac). hce' und \\:.!'fl\ (H)menupte1.1), .111d dr.1g1•nll1e' and dam,clf111:' (Odon 
.1tJ) \\en: .11'0 l'on11non 11cni- Drct l'ompo,itinn ''a' ,jgn1lwanll) d1lll'rl'nt hl't\\CCO )Car .... du<' 111 a 
IJrg.: J1tkrcn.:c rn th.: m1mhcr' ol 'Pttkr' hct\\l'l!n 1996 .111d 111'17. nu:rl' "•'' aho a '1g111ll•<111t 
drlkr.:rK<' het\\l'l'n th.: d11:1 ul )<Hlll!l and adult,, \\ith the• dil't nt )'Pung hird' ha\lng '1gr111t,,m1I) 
h1gh.:r numb.:r' ut udonati:' ,md hi:i:tll',, l'hcre ''a' a trend tcm.ud d1e1 d1tkr.:1wcs Ol!lw1.·.:n mak' .rnJ 
k 1nak,. hut 1hi, '"" not "!Pllhl.lnt .11 !he P 0.0.5 lni: I 

K .. , Hou/1: Jict; / 111p1d1•11111 11wl/11 1•111111111: fecal \:ll''-: lll\l'rtl'l11.lll'S, nc,thng': Southl\l~\ll'fll Wtl 
lcm 1'1) 1.·at<:hcr. 

011l' .1,~ct ot the ccoloin of the Soutll\\ e'tcrn 
\Villm\ H)C.lll·her \£111pitlo11a\ tmil/11 t•11111111\ l 
that h.1 ... rcu·11c<l rclaLl\cl) littk -.1utl) 1-. <l1e1 anti 
lt:ctlrng ccolng). f•arlier ... tm.lic~ (e g •• lk.11 1912. 
lknt 194:?. J\kCabc 1991 I prm 1di: 1111<11111.1111m 
on 1hc diet of Willo\\ Flycatc.:he•r, <u.:m'' their 
cntirc Nollh ,\mer11.:an range. hut do not pn.•,ent 
..,pccrlk data on lhc ... nu1h1\c,l1.·rn 'uh ... pcc11:1, In 
addi tion. thcsc \nurcc" prc,cnt tltl'l 111tor111a1ion 
in gl'ni:ral t1.•rm,. -.uc.:h a\ pc.:1 n·nt.1g1.· ol 1u1.·} h) 
dr I lt.'1 cnt lll'<'l'I onJcr,. \\c .111al) 1.:d the content' 
ol le\. <ii '<tmplc: ... l:olle.:tetl I rom .lll 1nlcn'" cl)
-..1ud11.·d 'Hiuth\\e,k·m Wilhm l ·l)l•llchc1 popu· 
l.111011 .1lorw the.: Kern RI\ c.:r in '"uthcrn C.ili for
nta 111 ordi:r to I I) pro11dc ,, dct.ulc.:d an.ii)''' of 
food h.1hih .m<l pre.:) '~l'ic-. during thc nc ... ung 
... e.t'<lll. fl) uimp.uc f1i.1J h.1h11.., hct\\\:Cll )c.m .. 
.it tl11tercnt t1111c-. ol the nc,ting 'l'.l'nn, .md he· 
l \\<.'l'll adu lt\ .ind nc,tltng-.. and I ~l 11.· l.111.· pat 
te• rt1' <II the Kern River to puhlt,hctl lly.:atlhc.:r 
d ic l da ta liom nuh1d e or thc Southwc't B) 
1tlc.:nt rl} 1ng important categoni:' o t pr1.'\ .md lhc 
brc.:.t<lth ol the diet. \\C .:an bctter untlc.:1' tand 1h1' 
part of th1.· flycatcher·.., ec.:ologi.al 1c.:quir.:mento,, 
.111d 1.·1 .1luate potential thrc.11-. to \VII h>\\ l ·l)
c.11d1cr' .m<l their pre) ba1oc. 

S I l I>\ \~I ,\ 

On« 111 lhc larl!l''t and h,:,t.,llllh<·d 1><1p11l.rt1Pn' nl 
till' Suuth\\l',ll'rn \\ 1!10\\ "1)1..111.:hcr 1~ .rt the f<-ern 
R11cr Pr.:,.:n.: 111 K.:m Count), "'uth.:rn C.1hh1rnr.1 
( \.\ hrthcld cl .ti I 999al. The Prcwl\l' " 111.llhl!'<'d b) 
the ~.111nna l \11duhon Srn::1ct) .ind "«nmp1 "i:d of •'P 
pro\rrllall'I) 'i(X) ha of nall\'C co1t111l\1 uud "din" ri 
panan hahrta1 .rlong the South hirl-. ul th.: i<-<'111 R11.:r 
near I .rkl' 1'ahell.1 Lle1atron .11 the ... 11e '' .tppm\I 
1uall'I) 750 m. The hr.:cJ111g tl) ,·,1td11.·r p11pula11on i' 
spri:.1d out cl\<.:r 'C\eral area' Ill 1hi: pri:,1.•1 \<', \\ llh \Cg-
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.:tall\.: co\ er 111 these .1re•J' ..-un'i'ung ot .1 dt\ ersc 1110-
,arc ol pred11111111antl) n.1111c \Cgetauon. 111\'lu<ling m.c 
lllR' red 1\lllo\\ ( \a/1.r i<l<'J 111111a) and l·r.:m11n1 cn11on 
\H><><l (Po/'11/111 /"' 1111111111). 1nter...pcr,e<l \\ 11h .iu.rll 
mar ... h.:' J11111111a1<:d ll\ c.11t.11I ( /1pha ,p.). lllll' ( \, "'i''H 
'P·>· and h111 rc,<l (.\pc1n~w1111111 c1tr1< arp11111 I One 
large pc11111>11 11! 1hi: '"e "dom111a1ed b) )1>1111g Good 
ding·, \\ 111111-... i.\11/1 \ i:11"t/d111c:11) C'tabh,hl'd hCl\\C<'ll 
19!(\ .ind 1 'IXCI, .1111.•r 111..: rcmm a l of e-.11tlc.: lrom th.: 
,j1.:. Th" p.111 u l the '11<' '' p.:rio<lk<ill) 1n1111da1n t hy 
Like 1 .... 1hdl.1 

'11. rllOl>S 

COl.L[l 110'< A'.;I> II '"1>11"" 01 s \\11'11' 

l·.:1..rl ,,uuplc~ \\<'IC u'llc1.1..-.t h) li.:ld I.fl'\\ rnernbc:rs 
dunng the 19'11> .111d 1'>'17 ni:,1111g 'ea,ons (June 1\u 
gu,l). \\hen turd, "\olun1:1nl) ,. prm1d<·d tlll'm s.1111 

pk' \\ere oh1,1111ccl both tn>m adult hirJ, 1..1ught 111 
1111,t-n<.:h, .1n<l lcnm ncMhng' thJt \\Crc h.111JkJ d1111ng 
\lCtghrng .ind h.111d111g l·.:1.-.11 ,,unplc' \\Cr<: c11lk1.1t•d 
inlll pt.1 ... 11c \ i.11, l'<>n1.1111111g 70''< l'th:mol .• rn<l tlll' '1.11, 
\\er. .. 1h.:n l,ihekd \\Ill! .1r.:a nam.:. <latc. anJ 11.knlil}lllg 
re l.:r.:n.:i: 111 1hi: h11d 1h. 11 prm 1dcd the 'ample 111,11:111} 
th<' n11mh.:1 hulll 1lw h:c.kral h1rd band) Hhmd '"Ill 
pk' '' .:r.: .11,u tal...:n I 111111 herd' dunnµ hamlhn'1 h) 
me.111' ol .1 l<>l'n.111 drp \II .... 11nple-. !hlood and le'<.111 
were 'cnt to the· ( \1h1r.idu Plat.:au hclJ St.1111111 (( 'l'l·S I 
al 'Jonh.:r 11 /\n1u11,1 l 111\ .:1,tl) for anal)"' 

Se' ut hr rd' \\ ·" dctcrnuned b) molecular £1.'lll.lll' 
.inal)'" ul thC" blood ,,11nple' tGriltith' ct .11. 1'1'1111. 
nindu\.lc<l .11 the• £Cl1l'tK' lab nl Dr Paul K.:1111 .11 
Nonhe•rn /\n111na l lll\<.:r,ll\ l·c~al '"mplc' \\ere .;ort 
cd and llf£.t1ll11.·d .11 CPI S .111tl alcohol ll'\l'h h>ppc•d 
of! a' ll<'C<kd l·.1d1 ... ample ""' a"1gni:J .1 unrqu..-. 
" ··4ucnt1<1I m1mt>..·1. and '"111pk number. d.uc. 'cte•. hand 
numh.:r .• 1g.: and '<.:' ot hml .• 111d an) i!\planatnry 1101.:' 
were .:nte•rl'd 111to a <lat.tha'i: 

SoR 11'1" lrn "II It \ 1111,, I'll Qt ''Ill 1< \ 1111.., 

lndl\ idu;il ,,crnpk' \\!:fl' tran,fen.:tl to mi1.·r•he·uri.:· 
Ji,hc' l·on1.1111111g 70', cth.rmil. 1hi:n tc.1,cd .1p.tn 11mk1 
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a \ari;1hlc-pn\\O:r (7 41h) dt"<'dtng mtnowop.:. Boe.I) 
lr.1gn1<·111·-. '' 111g' ••r '' 1ng II .1gllll'l1b, leg,, hc.1J l'ap
'ulc,, .me.I 'omo:ttme' '' hoh: 1tl\cnchr.lll'' ''ere ":pa 
r .. rcJ out ot the lc.:al ,.mtpk .111J tdcnttltcd 1<1 th~ Im' 
0:'1 1.1:1.<•no1111l lo:\CI poss1hk lgo:n<·r.111) order or lanu-
1} ) wuh the .ml or st.md.!rd 111\< r1dir.11c 1a~o11omy lt1 
eraturo: lmpor1.1111 general references u~..-d \\ere Borror 
ct .11 (197h), Ka,ton ( 197X). I hnrp .md C:m 1d1 (I <J<J I). 
and Arnt•ll (I •J<H I Spc(lalt1cc.I rcfl•relllt'' tor p.11tt..:ul.1r 
group' mdlllkd \lcmll .md C11rn111111' ( 19'16) tor 
.14u,1Ut ln\Ctto:hr.tll''· <hbo111 t l<Jl 2) ll•r k-.1t1111ppci-: 
Arnell ( 197 \) ft•r "n·tl.:~: l\>k f 191>'1) .md \k,\lpmc 
et al CI 9X I l Im lltt•s, .md St<•phcn ct .ii l 1969), CJnulc1 
.md Huhcr I I 'I')\ 1. ,111d \t1l'11cncr cl ,11 (I 99 l) h>r h..•c,, 
\\<l'I"' and rnhcr h)llll'noptcr.111,. Brod,!-) ( 199-l> .tnd 
Grod1111'!-) (1999> \\crt' ll'dnl Im ''111g' .1110 \\tng \C 

natmn In ,1,ld11mn to lt1cr,11111c 'our<C'. \\l' ,1ho i.:om
parcJ lood "11nple l1,1g111c111' '' tth rl'lcrcr1< <' 1n'>cr1<'
hr.11c i.:ollcc1m11' <ll till' Colrnado Plateau l\tu,cum ot 
Arthropod ll1od1H'r'rl) al Nor tlwrn \n111na Unrwr 
Sii) 

h agrncni- I mrn 0:;1d1 ,,1111pl.· '' <:rl' 'or ll'd 1 nto 
gn111p' th.11 v.cto: t<'<·og1111.1hl) Imm till' ,,unc trl\O:rlc 
ht,l!C l;t\1111 I ht' .ttlkd Ill tho: 1do:11ltlt<.llhlfl prn.:o:"· 
.inJ .11"1 t.1.11t1.11t.:d l·ou111111g th<' m1111tx·r ol l.".1d1 pro:) 
t,t'lon !·or c.1d1 gro11p ol lr.1gmo:nh. \\<' t.1hul.11cd th<' 
m1111rnurn number 111 111d1' 1d11.1I' required Hl JnPurll 

tor th.: lragmcni- prl''l."lll 111 tlte s.unpl« llw lonm ''·•' 
geno:r.111) ha,cd ctlher on h<·ad <a1huk,, \\ 11tg,, 1cr 
mmal 11hdon1111al 'cg111cn1slgcrut.1ltJ (lnr h11m•1ptcrans) 
or .:hdttc:rac \fnr ~ptdcr-) I or example. "hen .ount 
mg tltc,, one hCJd t::ipsule and thrl'c wmg' \\<mid he 
counted a' tY.n 1mh' 1d11.1ls '"·1,ed on the w111gs I ho" -
c\ er. th1 ... <' he.id cap,ulcs :in.I three \\ rngs Y.Ould he 
.:ountl•d U' three 111tJ1, rduals (h.1,cd on till' lll'.1d cap 
'ulcs) Pl 0111gr.1ph' or ''-etd1cs v.e1e m.11le ol charal· 
t.:11,ll< rem.uns tor hllurc rclerencc to <>thcr ,,unph:s 
••r 1d ... n111 t:.11111n 111,mual' 

\\..- cnt<'tl."d the f11ll1mmg 111lnrr11.11111n 111111 a d.11a 
h,i-c for e.1d1 prl') t:n1•n 1<.k 11111tul m <".Kh s,1111pk 
'ampk numhcr. 1do:nu11,11t1<111 ''' prl') 11ndud111g oru.:r. 
t.uml;, .111<! lo\\l."r lc.:-...1 uknllhl.tllnn. \\ht·rc tppltta· 
hkJ. nun her uf 111d1\\duals 01 th 1t t.tX•ill p<:ttClll ot 
Int.ti s,1111pk \nlUllll' tl·pr<.:sl'tllcd 11\ till' 1.1 011 .1ml dc 
'cnplum ••I rc111.11t1s. including notes 1111 idcntiflt<llton 
(<:.g., ..... '"kd<."tnn. p.1111.11 lw.1d «tJ1'Uk 111,·1all1c 
grcl."n:· 1 r 'C.1l~p11.1tt· nrnwotd II) l.:g. ahdnrncn. 
cal}ptct . .i111o:nn;1t • l. \II ,,1111p1t·, \\C ll' rc.:111111<.'d to .11 
.:ohnl '1,1 '.1t1c.:1 1d.:111rh<.1l111n .111d ,,t\l'<l. hotlt tor fu 
rurc rdcrcrKl' .1ml t11r lu11hc1 stud) nr 11111u.· p1cci-c 
1d.:n11IK-.1t 1<111 ol pr11hk111,1t1< l1.1gt11l·n1' \\'111g' \\Clc 
gcno:r.d I} pcrm.111l·ntl) tll<lltrllcd 1111 1111.:r "'<"ll'~ 'ltd.:' 
h•r .:.1r.:lu I l''J111tn.1t1on \II 'u"h 'ltdc~ \\Cre l.11x'led 
"nh th.: .. rnptc nu111lx·1. ,111d s,1, ed lor hHurc rdcr 
t:Olt.• 

\\c ex. rmnetl lll<lSl ol th,· <iampr.:, ,1 st·<..•lflll 11111e. 
alter \\ c h.1d gone tlmlll •h thi.' cntrr.: 'C"rt<'' ol s,1111plcs. 
Th' rcc".1111111atu111 111d11dcd all s.1111plcs \\here •llll'' 
lion marl-s \\l."re noted h\ the 1dcn1111~a11on, .rnJ .111 
'anpk' l."Ont.11111ng tll\Crtch1a1.: ta.\.1 th.11 \\Cre ceno:r 
.111~ <ltflll' tit h• t<knufy \n) quc.i1un' on 1Llc1111IK.1· 
tro "er<." re"'" cJ durrng 1l11s rc.:x.m11n.11wn. cu her 
cor 11m1111 • the 011g1n.1I 1do:nllltt.1ll<lll <tr .:orrcdrng ti 

\''«\\ere <..~•n,cnall\l." 1111 ull 1t11.1l 1dc1111f1<...1t1<•n,. ti \\C 
C•lLld nnt IP'"lll\ely 1dt•nt1I) lr.tgmcnls ,., ".:-longmg to 

.1 partt.:ular r:nnn th<.:) \\o:rc rc .. nnlcJ .11 the Ind ol 
\\htch "<=could ho: <..l."tta1111c g, "11rmlo:11ttltl·d lll'cd") 

'> \llSllC'\L AS\l '"S 

\\c i<lcnltltcd pre) m the food s.11nplc' to dtfforcnt 
taiwnorm.: lc,ch. dcpcndmg on the .unount and com 
plctcnc" of pre\ rcmaui-.• md ,1,.ulahk rckr<·nccs on 
pantcular 1av•n•ltnll group' ldcn111tca1t"n "..1s gen 
cr:tll) 10 order 01 fanul) k'cl. hut 111 .1 k\\ 'is.:' pre) 
\\ere 1d.:nt1hed ll• gcnu' lcu·I Sm•c m.m) ,m.111 t.11· 
c.:onc' .JI d1llcrcn1 la'\nnornt< le\ cl' ,Hl' u1nh1'mg 10 
pre,cnt ant.I 1nlcrprc1, \\c .1"1g11cd e.1d1 pt<') t.l\un 10 
an ··;mal)'t'" .:atcgor) fot puq><•'<' ol "1111111.ir) ,l,1· 
ti,ltc' and cornpar.lli' c 'lal1st1c.1I ll''l' I hc'o: "1111.11) • 
,.,·· ..:atcgon.:' lh.:n:;11lcr rct.:ncJ tn ·'' "prey 1'1\,1" I 
\\Crl." gcncr<11ly order or l.111111) ta'\11111111111; lno:I. ha,cd 
on the lc\el to \\h1d1 thl• rn:qmtl) ol pto:\ 11.:111' m th.11 
group c.:oult.I he a"1gned leg. 'llillC 'Ptdl'" \\l'tC: iden 
tilled Ill lamily or gc11u,, hut 1111"1 ..:ould onl> ho: 1d,·n 
trhcd "' lar •" tho: \(lt<lcr ll1<k1 \1.111cat·: hcnn• \\C 
u'ed ·\rano:ac ''' tho: prev 1.1\011 111 th1: ··an.tl}'i' · 
ticl<ll. Insofar .1, l"""hle. thl' m,11\'1' 1.all'grn1c' \\ere 
d10,cn to u•rro:,pond to prC) lltn< 11ou.1I group' rcl.1t1\ c 
lO ll)catd1cr lor.1grng bl."l' C1>ope1 Cl .11 1'1110) I or 
<:\ample. \\ tnglc" .1111' \\ere pl.tt:cd 111 11 'l'f>.tr.1lc c.11 
<-'gory I rorn 01hc1 ll) mg torn" 111 11) mc:nopt.:r.1, .111d 
tho: .1dl\,:, JUmptng/11) lllg lo:.11l1npJl<!r' \\i.'IC .111.11)/Cd 
'.:parJtel) trc11n other. more 'c-do:n1.1n g1uup' uf Ho· 
nmptera ( lkn11p1cr.1, Mtbordcr \ud1<rn•rdt)nd1.1) 

SurnnMr) 'ta11,11c'> 111duded the numhcr ol pre} m 
dt\ 1dual' per 'ample the 11umher ol d11t.:re111. 1dcntt 
1tc:<l pre) 1.1xa per sample (11•. thc pre) th\crsll) per 
'ample), lh<.' 1111.11 nnrnhcr of e~ch pre) hl\llll nggre 
g.ncd a-.;ro" .111 samples, ..1nd lh<.: pcrunt oecurr<ntc 
ol ca .. h pre) tavln 111 th.: ,,11nples l'er~enl occ111rcnce 
\\a' cakulatcd ·'' the n11111he1 11f s.1mpks 111 Y.luch ,, 
pre) l,1\un \\,t' round, d1\1ded h} the ll>t.11 n11mhcr nl 
'ample' 

l'or <.:•llllp.H .tlt '< pur(>\" s. "c ca1cgrn 11cd s.1rnples 
h) .1gc ol "•rd (.1uuh or nt·,tltngl, )<ilr, .111d n111111h \\<· 
rc,mct.:d ..:ump.111,<>11' h<'l\\t'<'ll 111,11,, 111d lcrn.11<-s l" 
adult hird,, .1"urn1ng that Ill\ dtll\'ll·n"·' l><:l\\<.l'll thl· 
o;c'e' \\null\ :u ... , l111m hnd' h•1.1grng .m 1lw11 "'~n .•• , 
oppo,o:J w no:,tltng' hl."111g kd In th«tr p.ir. 111' We 
11,cd non p.1r..1111t·trr<· llll'dr;111 lC,1' CI >ank I I 'NOl tor 
tnmpa1 ""n' <•I tot.ti pr<') numh.:r' per .. 1111pk .ind 
numhcr of pre} ta'u per s.1111plc hct\\t:l'll m lull\ .ind 
nc,tling,. hn <:otnp.111,011' ul pr.:y <:omp<1'tlion cnum
hcr' l'I c:aL11 pt<:) 1.1~011 pct ,,nnpkl. \\C lhl'd mul11-
,,1n.11c anal)'I' 111 \,tn,Hll'' (1\.1 \:"\{)\'\) un r.1111- 1r.111>
torm~d Jat.1 cCon<>\l't .md Iman I'll\ I) In r.1111.: 11.111' 
turmat1on th.: dat.t arc r.111kcJ Herc••' tho: l'llt11c J.11.1 
'ct. v. rth lhc rank \ulue' tho:n 'uh,lt1111l·d lur the r,I\\ 
dJt.t \nluc,, .mu the .111.tl)MS ol q1r1.int"c nu•do:I fit 1<1 
the ,,orcd rank' I ht' .ippru.1ch control' h•r non nor
m.1111) and hctcrogcncll) ol \an.1111.:.:s 111 the ong111.1I 
d 11.i rt <'1m1an 197". l'ul\111 and Koll 199\) 

RFSL LTS 

0\, R.\l l Dtf.1 Cc l\tl'O\ll ION 

\\'c anal~ 1cd ,1 total ol <;9 ,,trnpk' n1lkc1ed 

from adult bird' .md ne,tltng.., 111 June. Jul). and 
Augu ... t ot 1996 and 1997 ('fabk I ). Compan ... on 

ol diet hel\\een male' .md tem.1lc., "a ... limttcu 
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l.\Blh l l·oot>S.\\IPLl'>ll<O\I W11to\\ 1·1H.\1tH
ll<'> A I 1111 Kl I<' RI\ ER PHI SI R\I I'- So 1111 R' C .\II· 

I OR'!'· '" YI \R. \1ovJH, At.I, "-1> S1 \ OJ B11<1> 

I '"' 1' 

Year 1996 18 
1997 40 

Month June 8 
Jul) 4, 
Augu ... 1 I 

Age Adult 1'1 
'\c,1lmg '4 

Sc' Female 11 
Mak 5 

•'umber ut umpla for c.:h ~atc.:gory l 111uh~ J.1t.1 '4crC' rcc11nk.'\I tor 
M>lllt" Lunplc.\ sc1 the lotah for the d1lkrt"nt i,.l.a,Mh\. 11tu11 f;ii,.htr.. t Ycc.u 
Mun th A~"~ t range I n1m ~O h.l :=iM 
"lndu~k~ .idult tm<l\ onl) 

to hinh Imaging on their o\\n (1.c .. not 111cluding 
nc,1lings). 'o Table I only rdkc1' total-. by !>ex. 
for adult binh. In 1he rc ... ults and dt'>CU\,Hln that 
I ollo"'. \\ c tir ... t pre..,ent data for ,111 ,,11npk' i:om
bincd. to p10\ide a gener.11 p1c1urc ot South
Y.e-.tern \\'illo\\ Flycatcher tootl hab11\ during 
the breeding '>Cason at the Kern R1\.cr ,Ile. Fol
lciwmg thb. the sample!» are hrol..en Joy. n ac· 
undmg to \.anables that m•I) affect diet com
pos111on (year. age. cic.). for lc'I' ol dillcrence-. 
amonf 'uhgroups of !he samplc .... 

The most numernu'> food 111!111\ (lotal numbers 
ot prey 1ndiv1duab. combincJ .1crm' -.ample-» 
.11 the Kern Ri\er 'ite were tnic hug' (order l-le
m1p1cra) folloY.cd by ftie' (01ptcr.1J .mu beetle ... 
!Coleoplera; 1ahle 2). Mo-.1 hug' \\ere -.mall 
'pccie ... ('>Ced bugs. famil> L)gac1dac. or 'im1-

lar). The large'I number"> of Ric' idcn11hed \\ere 
mcdium-... i1cd mw.coid tlies (famil) Anthomyi
idae and "n11lar1. T\\o medium-.,1Ted 'oldie1 
Hie' <Stra1iomy1daeJ \\ere also identified. along 
with 1wo gnat-. (Nematocera). Most beetles were 
very ... mall spccics. bu1 a few medium-.,11ed '>Pl! 
cies were abo found (including tlat-headed 
wood-boring beetle'>. family Bupreslldac. and 
scarab heetk'>, 1<111111) Scarabacidae). 

~e-.t in order of abund•mce were termite' (or
der hoptera). leafhopper ... (Homoptera: Cicadel
lidae). -.p1di:r' (,\r.mcac). bees and \\ a ... p.., ( 11;. · 
menoptera). .ind dragonftrcs and dam,elll1c~ 

(Odonata). The majority of spider ... Y.ere ... mall 
individual .... Fanulrcs identified included lyn' 
spider... ( h11111I) Oxyop1dae. genus Onopt'.\) 
jumping -.p1dcr., (Salt1crdae). and crab spider-. 
(Thomis1dae) I lymenoptera in 1he diet were 
particularly dl\cr.,c. Anh (Formrci<l<1e) were the 
only non-lly1nl' 'pcc1c' (wmgs were nol prc,cnl 
in the -.ample-.) V<tnOU\ bees were the mosl nu 
merous h) menopteran' m 1he 'ample\, with both 
medmm- to l.1rge-,11ed .,pecies (Apo1dca) and 
small 'pccic' (llalicudae). Other h\menopterans 
mcluded drgger and thread-Y.ai,ted \\a-.p-. 
(Sphec1dael .mu para.,it11: form' ranging 1n '"l' 
from tiny <C'h.1lc1didac) to med1um-,i1ed (lch 
neumonidae. I cuco,pidac). Mo,t termite., werl· 
in the lamily Kalo1er111itidae. C1cadcllid-. and 
odonatcs could not be 1dentilied to a liner levl'I . 
Taken lllgl·thcr \qth hugs. tlies, and bcctles 
these groups 1.0111p11wd 85'f of the prc> mun 
ber' recordcd 111 1hc 'ample .... 

Con-.1deri:d 1n term' ot percent occU1 rencc, 
flie, \\Crc the mm.t common prey ta,on. '"ith 
one or more t11l'' pre.,cnt in ncarl) 7''>', ot the 

I.\ Bl I ~ LJn I CO\IPOSlllll' () Sm 11\\\" 111'!\ \\II l ()\\ l·l H" \111111<~ \I 1111 Kl I<'- RI"! I< PRI \( R\I. BASI I> 

'" l·tt \I S\\11'11\COLLltlllll'- 1996\1'1l11JIJ71N 591.ll'Ol\I Nl\IBIHOI Pl<" l'-Dl\ll>l.\IS "-l>Pll<<l!'<I 

Oc n 1<1<1"'1 rn P1<fY T\>. \) 

1'01t1ht·t nl 
I l\,'11 Jlr\•\ md1\>ulu 11 

Hc1111p1cr" 69 
1>1pto:r.1 hl 
C11lc11ptcra 4l 
l'optcra li.. 
C1l"c.lclhc.lJc J) 
Aranl·ac 27 
11) n11:nopteraltl) mg 25 
Oc.lon;tla 24 
Plam 15 
Un1c.ll"nt1hcd 1r1'ec1 I 0 
l.l"p1dop1cra larv;i I) 

l.,opoda 7 
H1u1111r1cra/othcr 6 
l .cp1c.lop1cra ac.lult 4 
h11mit·idac ·' 

fJ\(UI 

LJ1p1cra 
Hermptcra 
Colcoptcr.1 
OJonata 
H) mcnuptcralll) ing 
C1,"<lclhc.laC' 
Aranl"al" 
Plant 
Lcp1c.lop1t•ra Ian a 
t...opoc.la 
U111c.lc111if1t•c.l 111.,cu 
Homoptl"ra/cu ht•1 
Lcpidurtcra adult 
hoptcra 
Formic1dac 

t l"-.'-.llfll"fh.-l' 

m L.unplcll-4 

74 6 
64.4 
52 5 
40.7 
JS 6 
:l56 
J0.5 
lJ.6 
11 .9 
I I '> 
I 0.2 
8.'i 
6.8 
6.8 

·'A 
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T\Bl I· 1 C0\11'ARISO' " 'I \R ( 1996 \ 19'17) Of 

1'1 \JOR l'KI ' I "'" '' Dn I <; \\11'1 I ... I KO\I Sol II I\\ I s I 
£ K' \\ 11 l Ill\ I I H \11 Ill K'> \I I Ill Kt I<' Rl\f R l'KI 

SIR\ I 

M'-·.m pn J1'I irtum 111 1111plc 

I 1\llfl 111'11(1 19•0 I" 

Diph:r.1 fl 15 0.19 (l.(J' 0 K7'i 
H~ m.:1111p1.:r.1 0.08 11.115 () 7'i o 1•n 
Hern1p1.:r.1 0 17 0.16 .?.~·1 () 11.? 
C1c.u.Jdhd.1.: 0.07 O.O'J 0 '2 0 57X 
O<l1>n.ua 0.05 (}.()<) () 32 n :<;7.1 
Col.:op1.:r.1 0 II 0.07 0. 11 n -;71 
\ran.:.1.: () ,{l<I 001 1'7'\ o 00 I 
Other 1.".1 0 .?X 0 15 ().()(> 0 804 

• P \.--:JIUC" an h• m 1 M \ '.'tO\ \ nn lrJn,formcd rnnJ. JJta t IC\I) 

... ampl.:'> (I a hie 2 l. ' I rue hug' and heet le' \\ere 
both present in over half uf the "1111plc' I hc'>e 
prL'Y ta\a \\ere followed (in order) h) d1.1gon
n ie' .111J d;in1<.dll ic .... hce" am.I \\ "'P"· lc.1!1111p
per .... and 'Jlllfl'r, All other diet component... 
\\l're p1L'senl 111 fo.:\\Cf than :?O~ ol the ,,,1111pl.:,, 
Con111hu111m' ol d1f lc:rcnt pre) ta\a "ho\\ 1>11111c 
tl1 lkrc111:e-. \\ hc.:n mi:a-.ur.:d b) tut.11 11111nhc1 s. 
comp.ired to percent occum:nce !Tahlc 2) '111e 
\\orth) 1n thi' regard .m: the rcl;.illH'l) h1ghe1 
placenwnt ol I...opter.i in total number,, and rhc 
higher pf;u:L'lllL'lll ol odonate' in p<.'fl:<.·nt OCL'llr
renl'c 

C0\11 \Rl""S I" Y1 \I{, Ac.1. ''" Sr' 

\Vl nimpa1L'd prey n1mpo'>it1on (nulllhlrs 111 
foo<l 11c111' \\ 11h111 lll•lJOr pr.:y t:.1\,1. \\uh 1.mJ,. 
tran-.1 11111.11u111) of llJL• ,,1mplt:-. hem L'L'n ) L'.11-s 
( 199'1 ''· llJ1>7). I or thi., .111;,il)"' <.md thost· ol 
age .1nJ !>C.:)I,. lolhm 111g1. \\e useJ the ,,e,en mo'il 

.:ornn on lll\L'rtehr.11c t.1xa 111 thL• ~.11npk'i ( I lip 
!era. 11) 111 noptcra. I km1p1c1 ,,, Ci ... 1ddl11l.1c, 
OJ111111.1. Colcoptc.:r.i. anti Arane.1el, \\llh re 
ma1111 l!' food it.:rw. !!rllllped in .111 "othl•1 " L".11 
cgory I herl' \\a' a significanl difll'lelll'L' in 
uimp >'II ion ol nm.101 prey taxa het\h'en I <)l)(, 

and I J97 (1\1/\NOV•\ Wilb' \ 0.5-176, l•K, 
:!.(:-l. P Cl 027 l lntl1vitlual co111pansrn1-. h) 

ptC) uxon ( f,1hk ~l rc\caled thal the d1lte1e1we 
bcl\\l:.!ll )e.lf'S \\,1 .. dri\en b} 3 laree d1flCIL'OCl' 
in till· numhc1~ of 'P1d.:r' (Aranc.tl'l in the tl1..:1 
lF1 " IJ.75. P 11.00 I). 01hc:r pre} g111ups 
d1tl n •I d1tt.:r o;1gn1h1:antl) bct\\el!n )e.ir ... Bc
cau'..: ot rh.: -.mall -.ampll! -.i1c-. tor June (eight) 
and /Hrgu,1 (onL'), \\C diJ not \ta11 ... 11c<1ll) com
par.: diel hy nmnth. Visual 111-.pection 1>1 dara 
'urnm1nes, hoWL'H'r. sugge'>h thal thnc.: llHI) he 
difkruK·c, , h>r example. m1.:an numhcr ... ol k:1f'
hoppc ... per d1e1 'ample were 1.38 111 font• ''· 
0A9 i1 Jul) . \\hile spiders had m.:an numhcr' of' 
0 'i I 11 Jul;.. hu1 "etc not found al .111 111 rhc 
hmitcl numh .. ·1 of June sample,, 

There \\Cre .11-.o -.1gnihL".llll Jillcrcnce' 111 J1c1 
compo,iuon bct\\L'en <idult-. ant.I ne'>tling'> I Fig. 
I: \\iJJ,.-.· \ 0.52J'1. 1•8 ,. :!.96. P - 0.017!. 
The comrihu11on of odo11a1e-.. he.:rfc,. and "'oth 
er la:\a .. \\H' ,jgnil1l':t11ll) g reater in the Jict 11! 
ne-.1hngs a ... compart•d to ;idulr... !Table 4). Adulr-. 
anti nesrling' \\er .. • -.1gnil11:antly difter..:nt as well 
in the total numhcr' of pre:) indi\ idual' per fe .. 'al 
'ample. a ... \\ell "' in lhL· n11mhc1 of itlentiliahle 
la'\a per ... ample ( I .1hk· 5 l Diet -.ample' Imm 
ne.,tling hird-. con1.1111cd -.1gnihcantl) higher 101al 
nurnhcr' of pre:) th,111 diet .... unple-. from adult ... 
( \kdian Te-.1. T .~.fl:!. P 0.00 I J anti <1t...11 
contained rno1e pre) l,1\,1 per -.ample than -.arn-
pk-. from aJulh (\lcdi;rn Tc-.1. T 3.68. P 
0.001). Some pie) ta\a \\ere only found in ... am 
pie\ from )Oung hird,, i11dud111g rermite .... lanal 
anti adult L.ep1doptern, i ... opod-.. anti plant ma
terial. 

f.emalc aml male W1ll1m Hyl'atchcr' did nnt 
J1 tier .,ignilicanll;. i 11 m c1 .tll diet compo..,1111111 
( \\ llb' \ O.:! ~98, 1·8 '2. 77. P 0.098). 
Intl!\ iJual compar1so1i-. h) p1 C) la\On \\ere '1g

n1heantl) tl1tkrc.:n1 onl) 101 D1p1cr;.i 1F1 • 
4.7h. P 0.1147) I he pn>porll1>n of Dip1era ,I\ 

craged 0.14 111 the d1.:1 of tem.11.:,. roughl} h.111 
that <0.:?6! in thl' dtl'l of 111.tl.:,, 

DISC LSSIO'< 

(ht KAI I Dll I ('0\11~>'>11 f<>' 

fhL· dil't ol htl'cding Soulh\\L''lern \Villll\\ 
f•lyc:11ch..:r ... ,tlong lhc Kern River in 'outhern 
C.1lilornia mdude:. .1 h111ad r.tngc ol ll)mg. \eg
et.111011-d\\ elling. .md grnund·U\\ clhng .mhn,_ 
po<.h. \1an) pr<.:) 11L·111~ \\ere 1dcn11ticd to lo\\ c.:r 
ta\01101111c k\ c.:1' than tlw,c ll'etl to -.ummanh' 
d1c1. and ... omc ot rhc.,c 11111re ~rcl·rlic idcntih • 
.:.1\lon" prm ide .\\lth11111i.1l m'lght intn the lll1 
,1g111g heha\ tor ol South"c'tcrn \\'illo\\ rl) 
... 11chc1 .... 'h\.11 ot 1lw 1111.:' 11k111ihcd \\ere 'pec1e' 
111 the '>Uho1dcr Ne111.11ocl't,1 (lhL' group including 
midge' and gn.1r-.1, \\hkh ate ... 111.ill. ''-C<tJ..ly-lly
mg .,pccic'>. Mmr 111 1hc fl1e-. in th.: diet. h1m
e\er. wcr.: t'.il) pll.tlL" 11111,l·nid flie' <-.ectinn Ca 
l)ptrat.1e .... uhordt•r ( )donh,1pha). Thc-.c.: .uc 
111cJ1um-... i1cd. -.11011 • II) mg 'f'CdL''" TI1e largc"l 
numher ol H;. 111cnup1cr.1 that "L'rc iJent1 lied 
\\c:rc hec-. (-.upcrfannl) Aprndc.1), \\ hich .ire .1lso 
strong lliers. .111d \\ h1d1 I) p1.::tll) feet.I from 
fin\\ er.... On.: \\hole h111d Item hmught h} an 
,1dult to a nt:!'.tling "•" u>ll..:Lled •• tnd idcnlllkJ 
'" a medium -.itL·d 'l>luier ll} t Diplcra: S1ra1111 
l11}1dae). also a 'rrong-11) 111g. flower-\ 1' .. 1t111g 
form. 

Moderate numher" of -.pider'> \\ere al\o re
l'\lrdcd in the Jil'l \11111e or the-.c were ... mall 
-.pider" that could ha' L' hc.:cn i:aught \\ hilc "hal
looning·· 1he111g c.1rriL·d thwugh the air on long 
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0.. 
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() ... 30 D <V Coleoptera 

0.. 
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!ill Hem rpt~r• 

10 • Dopler a 

0 

Nest lings hlults 

I !Gl RI· I ()1,·1 ,11111pm1111111 <l,a,ed 1111 lol.11 number ol pr.:)' inJi, 11.luab 111 111;11111 pr<') l,1\,1) ol ne,llmg and 
aduh Soulh\\e,lern \'lrlhm I l)l.1ld1e1'. llom llk Kern Rl\er Pre,ene 111 "nlllll'rn C.1lilorn1:i :"" ' ' ne,llmg' 
.ind Iii .1dulh 

... 1r.1nth ol lhl'll O\\ n ~iti..: l llm\ e' c1. 'omc ol the 
remain' \\l!f<' lnim 'pu.Jcr, that \\Crc 100 large 
to bl! l·.1m..:d lhrough lhl.' .ur. 1 hc'c rnu'l h;I\ e 
b.:..:n l'.1p1meJ ..:i1hc1 Imm 'cgl.'t.1tion, from 1he 
grouml. 111 out ol then \\l!h,, In .1ddition. some 
or lhl' ... pid1.r'> \\l'll' ol group' -.:.g .. Jl1111ptng 
'piu..:r .... 1.umh S.iltll·1dac th.11 do not huilu l) p
ica! \\l!h,. and '11 lllll'>l ha,·.: hl'..:n caplllrctl ..:11h..:r 
on 1tw ground 111 on \Cg..:tat11111. I ..:.1tlmpJ1.:f'>. 
other h11m11p1..:ran,, .ind ,m.111 hl'Cllc' arl' capa
hlc 111 lllght, hut ~pend mo't ol their tum~ \)I\ 

\Cgc1at10n. and \\Crc prohahl) 1akl.'11 prini.tril) 
h.> hov..:r-gkanrng. 

l'hl' ranrc ol p rl') u11r..: ... po11J, rcla11vc ly \\l'll 
wil h rcporh d..:,crihinf W rllow I lyca1cher feed-

'l,\BI I• 4 Ct >\ti' \l<f"J' OI ()II I Cll\ll'l)Sll 10' OI 

.\Ill I I 
\ '" ~I\ 11 l'<o Sol Ill\\ L\ 111<' \\.'111 0\\ "1 ,_ 

C \ H Ill KS \I 1111 Kr f<•, Rf\ I K 1'1<1 \I l<\I 

\k n pr•lpJrtion m 1r11plc 

ID\on \dull "ie tlm ' ,. 
D1p1.:r.1 o IX 0.16 2.IX () 149 
1-1 ) menop1er,1 () 05 0 07 2 'i5 0.120 
Hcm1ptcm () 17 () l'i 2.S5 O. IOI 
C.ic.1Jclhd.:ll' 0.09 0.07 0 '<> O'i52 
Odon:il.1 () 05 () Ill 6 21 O.OIX 
Colcupter.1 () 07 () 10 (, 71 0.014 
,\ram:.ic 004 0.04 I 51 IL!2l> 
01hcr l.l\a 0 ,, 'i 14 00:?7 

P '~'UC> "' r 

ing b..:ha\ ior. Will<m l·l)l.'atdter~ pnmanl) tor 
age b) ha\\ kmg 11) 111g ll1H'rh:hr.11e-. Imm lhl' .1ir, 
an<l ho\cr-gleaning pre) lrom lhl.' ... u1 la.:c 111 'lll
roun<lmg \egclallon I he lrcquen~·) ol gkan111g 
a' a p<!rcc111,1g.: ol .111 lor.1g111g ll1ghh 111 \\ tlhm 
Fl) catcher 'llld) p11pul.11io11' r<11l!Jl'' lro111 35'' 
w 61'? (rr.1J..:c, and John,on 1982. Bario" .md 
\kGillhr.t.> 1981). In Wa,lungton. lccd111g 11)
._.atchcr-. general!) made 'horl ( 1 1111, hon1on
t.1I lligh1 ... Imm th..:11 loragmg p.:1chl'' t h,11..c-. 
and loh11-.on I lJX.,l. \.\. lwn l111,1g111g 111 open a1 
ea .... or ''here undcr,tor) \ l.'gelallllfl '' -.1rnr'c rn 
ab-.cnl. Wtllo\\. I lycal~IK'r' wi ll al-.o -.all.> dcmn 
to l.'apture pre) I mm on or 111.'.tr l he gmu nd ( E. 
Paxton aml M Sogge, per,. oh,c1 \ ) 

TABLE 5 C<>\11'\KI"" 01 I ell \I Nt \11111< rn 1'1<1' 
l ")f\ IDl \I' l'l I< \ \\11'1 I \'II '-Jt \1111 I< t 11 \1 \IOI< l'l<I ) 
1 \' \ 1'11< S \\11'1 I , " 1)11 I '-o '\\11'1 I\ I Kll\I 1\1>1 I I "" 
"<~""" Sot 11\\l"ll<' \\.1 Ill\\ 1·1 \l \llltll<\ \I 
THI Kl K' Rf\I K f>lll ~I K\ I 

\Iran M"1oon Man ' 
Total pre) per ,,unplc 

At.lulh 4 ' 
'i ti lh 

'-c-.thng' 't..7 7 24 19 

Pre~ 1 .. 'I.a per 'ample 

.\duh' 1.1 ' "i I 4 16 
'-c,thng' 5.4 ~ l. IO 19 
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f ~ 1tt1/ lll/ll//1t •n of flrC\' 

The total numhcr-. ol prc) lrom .111 '>ampk-. 
ec 1mhi1wd pro\ 1dt.'' .1 general picturt.• t1I tht.• 01 t:r· 
al I dit.•t t1I tlk' Kern Rn er population. -.ho111ng 
ti C nllrllCfll' l'llntflOUllOn of caeh ptC) ta\Oll Ill 
thc diet. a1c1agcd 01cr an) inuivrdual pn:lc1cn1. 
c s In tht.• Kcrn River -.ample .... tl11cc 111tkr-. 
tn1t.• hug' Ilic' <llld hcctk-.- 111.1uc up d11-.c tll 
h.ill Ill tht.• tot;il numher or prey item-. ( 1':1hle 2l. 
Tcnrntc' 1.1111..ed founh in term' ol tot.ii num
ber ... Bee' ,111d \\a'P' \\ere rclati1cl) tc1\ in 
nurnner-., 111th Jr.1gontlic., and da1m.clllit.•' re
corJcu 111 111,t .. tight!) 1011 er numn .. ·r, than hcc' 
and "·"P' Cll\Cn the large .,itt.' ot d1.1gt1nllic-. 
anu dam-.l'I t\ie ... anu the rclati \l'I} l.11 gt.• ... i1e ol 
man} t1I the hcc-. am.l '"'•hP' n:eonlcd (ht.''-'' in 
the 'upc1 lamil) \poidea . .,phec1d 11.i-.p-.. and 
otha mmh:ratc -.11ctl -.pccic'-l. thc-.e ~·roup-. arc 
probahh 11101c imponam in 1hc <.1ic1 th.in '11nplc 
ran!-: t11dc1 11t1uld 111u1cate Rart.' dit.•t lll'lll'> in
clmk .. mall ... eed-.. from un1Jent1hcd t1ui1 .ind a 
fc11 hll) lt.'.l\C,, 11 hich \\ere the onl) pl.mt rc-
111.un-. lound Cii1 t.'n the 'mall '"'-' and nurnhcr 
ol the lc,11 c~ . the) ma) ha1 e been 111gc-.1t.•d in 
cidcnt.11 Ill other tcedmg. Tho ugh 1ntrn1u .. ·n1 and 
tc11 111 m1111ht.•r. the plant remain" ,11 c 111tcrc't1 ng 
lur lht.• .1dd1t11111al hrcadth the) 111d1t.'.1tt.' tor tht.• 
Jict 

f><'l'Cl'lll on 111n·11n• o(pn•1 Iara 

Pt.•rt.t.•nt t1n:u1n.·11u: 1' a mca\Ull' ol lw11 prt.'\ 
;ilc:nt a pa1t1cu la1 ptC) Hn.1111 I' 111 the d lt.'I I he 
JHC) itcm' th.it ind111tlu<1b 111 thl' pt1pul.1t1t•n t~1l..c 

11111-.1 co11-;i\tc11t I) -.111 •uld approach 1110'1 111 pcr
ccnt occ 1111cnct.'. At the lither e:-.trcme. a pre) 
taxon th.it 1' onl) 1.ircl) co1i...umt.•d \\Ill h.ive 11 

1 Cr) lo\\ 1Ki:11rre11i:c rate. Ro,c11h~:rg .111d Coo 
pc1 t 1<1901 l'Olhltkr peru:nt lllt."lllll'llll.' .1 rcla-
111 d\ uudc 111ca,urc ot diet H1111C\l'I , P<'l•'l'lll 
\ll."CllllCllll' d.1ta :I\ nid Lhc h1.1 ... th.II Ill.I) lw Ill 
trodun·d into total pre) nu111bc1' b) ont.• 111 .1 kl\ 
111d111tlu,1b tal-:rng large numncr' ot a ,jnglt.• prey 
ta\1111 l'itht·1 thruugh individual p1clc1c11n:. 01 
due to .1 lot.·.11 or tcmporar) .1nu11da11i:e ot thl' 
p1C) t."on . F111 t.':>.amplc. the 1l'latnc:I) huge 
number ol tc111111c' 111 thc Jict e111i-1,1cd ut .1 to
tal ol 18 tcrnutc tak.:n h) onl) four b11d.., 17' c 

t1I thl' d1l't 'ample' e\arrnncdl B) cn111p.111son, 
clo-.t.' h• till' ,,unc number of lc.1tl111ppc1~ (1'>1 
1\cr,· mdudcd 111 thc tl1d. hut tlw'e 11c1t.• 1.h,11ih
utcd through 21 ... ample' IJ7'' ol the ,,1111plc-. 
C'-am111t.•d ). \II ot the termite' t.''\amint.•d 111 the 
-.ample' '"'c1c '' 111gcd indi1, 1dua!.... and prcihahh 
rcprc.,c11ll'd diancc occurrcnce-. nl tlycatchcr.., 
li:cding 111 tht. 1 ic1111t) of tcn1111c mating llight-;. 
11hc11 laigt.• number' of flying tcrmitco., \1erc in 
the air. 

1 he three 1110-.1 pre' a lent 1 highc-.1 pc1i:t.•nt 1\\."-

currenccl d1c1 itt.'111' 11crc the 'amc three that 
r.inl..ed highc't 111 term' t1I 101;11 pre) numncr, , 
C\Cept that the ordc1 nl Diptt.'ra and Hcm1p1cr,1 
,,.a.., rc\ cr-.cd t Table 2 I. Ii:nnitc' ( 1-.optera I 11 Cit.' 
much 101\er (nc;u tht.• bottom I in percent ocn1r
rcnec co111p:11t•d to tntal number,, anti hcc' and 
wa-.p.., (Ii) mt.•noptt.•1,11 and d1agonllic\ and dam 
-.clllie-. 10do11.it.1l 1ankcd higher 111 percent ot• 
currence than in number-. . Prc,umahl) due to 
their ..,11e and 1ela1i1 cl) hm a1 ailahil1t). 11101c 
than 1•nc odon.llc 11 ,,, nc1cr tound per -.ample; 
h) mcnopte1.in-. \\Crc u ... u.111) onl) one per 'am
ple a' \\Cll ''''-' rt.'c11rdcd l\\O indi1 idual-. in onl) 
tour ... amp1t.· ... 1 In e11ntr,...,t. 111Ji1 idual -.ample' 
often l'o1Jla111t.'d 1110 01 more lealliopper' or 'Pi 
tier' 1up 10 -.i\ per ,,1111ple tor lcafhoppcr-.) 'Thi' 
<H.:counh tor the le l\\ er total number ... hut higher 
percent ocn11 rcnl'c. of hy mt.•nopterun' and odo
natc\. 

( O\IP \R IS<>'l <; 

f'c111poral dtf/< 'I' 111' ' 

Diet compo-.1tmn J1flercd -.ignifieantly hc-
11,een 1996 .111d 11J97 ( labk '>-Thi-. dillcrcnt.c 
11 a' pnm.iril) dut.· to .1 much h1ghcr contnbu111111 
ot ... pidcr-. Ill 1h.: diet 111 1996 comp.ircd Ill 1997. 
Othcn11 .. c. lht.· d1c1 ol tht.• Kern Ri1cr ll)t.'.lld1c1' 
1\as rc1m1rl-:ahl) i:on,1,tcnt het 11 cen ) car' In 
particular, prnprn tlllll'> ot thl' 111 n 1110-,1 numcn111' 
item ... 111 the diet (I lc1111pll'ra and 01ptcra) \\Crc 
1cr) ... i111ila1 in 199h and 1997 (Tahk ,, . .Small 
-.arnplc -.i1c' did not permit '1a11-.tkal ct1111p.111 -
'on of change' 111 pit.') ct1111po ... 11io11 01t.•r till' 
cour ... c t11" till' ,c,1"111 . hut thi' 11ould nc \1111th 
11n c ... 11gat111g. (ii\ ell the 111.11 kl•tl 'ea,un,11 di.111g-
'-'' that ma) 1x:cur 111 lllH'rlchrat.: l'Ommu111t1t.''· 
t.'orrc,p1111d111g ... 11111" 111 tht• diet ol the ll) t•.11d1c1' 
\1ould not he "111pns1ng 

1\i:e t!i(/'''""' '" 
·r here 11crc -.1g111ht.".1nt d1tfcrcncco., 111 the fpuJ 

... ample' Imm .1duli- ,111d nc-.tlrng-.. Thc-.t.• indud 
ctl tliffcrcncl'" 111 t·rnnpo .. ition (rclati~e number'> 
\\ith111 dittc1c11t Pl•') t~l\a. Tablc 4) and d1ffc1 -
Clll'C' in qu.1111 ity < totul numhcr' nt pn') per 
'ample, .ind 11u111hc1' ol llkntiht.•d ta\<I pcr sam 
plc; Tahlc 51. ~u111hc1s of prt') inth\ltlual" and 
pre) tli1cr,it\ \\t.'ll' both .. 1gnitic.1111I) higher 111 
'ample-. t n1111 11esth11g ... 111.111 m sample' f11 •111 
aJult-, ('Hthle "1. I or .111 of the -.ample-. t,1kc11 
together. the dit.'I ol nc,tling' "'" aho 'uh-.tan 
tiall) mon: di1t.·1-.c than 1h;11 ot adult' <hg. I l 
The young hird' lr11111 11hich \\C ohta111cd o,am 
pie-. wcrl' rl'lat11d) athancctl (7 10 tlay' t1ld) 
:-00 \H' do nol <.: \lll'L't thCrl' to be d1 fft.'fClll'l''> 
ha ... cd -.1111pl) on drlkrcn11al ability ln digc-.1 in 
1 encbratl' pre\ (<.I Kara-.o\ 1990. Im 1 c1) 
)Oung h1rtbJ : nor did \\C oh,cne e1idcnt dil 
lerencc-. in the tragmcnh rc1.:mcred that would 


