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SI NGING BEHAVIOR Or SO UTHWEST ERN W ILLOW 
FL YCATCH ERS IN A RIZONA 

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

\/Ht1w t \\c ... 1uJicJ the ..,111g111g heh." 1rn ol .1 ... mall p<1pulat1<111 <11 S1111th\\C,tern W1llm\ I l>•-.1td1.:r' 
(/ 1111111/mw\ trail/ii t'\li111111 l .along th.: Verde River in .:.:ntr.11 ,\11/<111,1 lnun \1.1) .\ugu,1. 191)6 llllJK 
Our ohJl'di\C\ \\ere to dr><.:u111.:n1 palll'rl1' ol Jail) and 'ca"u1.1I "111g r.lll'' .1ml H> C\aluale 'e' dilh:r 
cn'e' 1\10,1 /11::-h"" "mg' \\l.:lt' g1\l.:n lrom pcr..-hc,, a' uni) .? , ol 111.lle '"n!:!' aml 7% ol lem.11t· 
'"11£' \H'r.: gi\(:n m llighl. \lale' \\t'r<' ne\er de1c.:1ed ,jn)!rng Imm or \\tlhm.? mot ne'''· but tcm.11.:, 
1icc.1s111n.1ll) 'ang trom rn near ne\ts Rote' of male jir:.-beu "mg .1ppc.ired grcate't dunng coui 1,h1p/ 
11<'•1 hu1ld111g. !cm.tie 'ong r.11e' .1ppc.1red grc.ue,t dunng 111.i1ha111111 R.11c' ol male jir: ht" song 
dur111g 1m1rmng and 1rndJ.1) .1pp..•.11ed 'urnlar. hul both iippc.1rcd g1t·.11er than t'\cning: !.:malt· "111g 
1.ltl'' .11..,., .1ppcart>d In d1th:r, \\uh n1t1rn111g > m1dcla) > e\cnrng :\lean r.11e' ol jit:-/J"" "mg for all 
1c.11,, lll'..,llng pha'"'· .111d 11111<.:' <omhinl'J .1ppcared ,jmilar lx•t\\et•n 'e"''· l·l'malc' ga\e .in .1dju,l<'<l 
.'!O', ol .111 f11:.-ht•11 'ong' dcll'lted ( lm11 male 'ong' for ea..-h h:nule "111g>. Male rate' of.,.,.,., "111g 
appeared greater during both ,·oun,hip/a1e,t-hu1lding and 111~uha11on than during hoth nc,tling .111d 
po't llcdg1ng pha'e'. while lemalc r.ile' did nul ;appear to dll fer hy 11e,11ng ph;"e. l\1Jlc r;He' 111 cffl'I 
... on~· .1ppearcd greater in 111orn111g th:in C\.:ning. \\hilc kmale r.11c' o l 1 rn·t 'nng appeared g1.:.11c1 
d111111g 1111Jda) than e\e11111g lktt•1111111a11011 nl 'e' and c't1111,1t11>11 ol popul.111011 'i/c ha,cd \okl) 1111 
~111g111g beh.I\ ior 'hnuld he ""1'1dc1ed unr.:-hablc for th" 'uh,1>e~1<'' 

Kt 1 Wm.J,· Ari/nna. h.:h.1\ 111r, l 111p11/,,1111\ rrai/111 t'\l/11111l; ripari.111. s1111g, Soulh\\C,lern \\ 1llu\1 
I h1..atche1, Verde R1\cr, \nc.11 hch.1\1or 

Pa ...... cnn1..• ... ung lunctiom. to attr.11..·t 111.11c .... 1..·,t.1h­
li'h .111J c.klcml h:rritonc .... maint.un p:ur bond .... 
and 111111at1..· other hr1..·c1.hng phenomena 1C.1tch­
pnk and ...,later I 995. Krooc.hma .mt.I l\.lillcr 
199<1) \ont• rate' in particuh1r can p1m it.le 111-
f(lr111at i11n on the 'tutus of the singl'r <Sta 1t·cr 
I 989). the prc,cncc of putcntial pn:t.lat1.11' ( Pr1..•s­

t1111 cl :ii. l99XJ, ant.I nc ... 1-... itc quality <ll11i-l 1..•1t 
ncr cl ,ti I 995 J. Quantit.ll1 ve C\ al uation... 111 
... 111gmg heh.I\ 1nr .111J ... ong rate' 1..'o111 1-ic usetul in 
.1dd1 .:ssmg 111.111.1gement co111..·erns .1huut p.u .11n­
ct1..·ri; 'l11..h .1 ... the potcnt1.1I inl111c11c1..• 111 hum.m 
intnm1111 ((lut/\\ ill.:r ct al. I 994. I 'l'J7 l .md de 
tcrnunmg the rd lll\t' .1ccur,1c) of auditor) 'ur­
\C) p111toc11b t \kShca ;mJ R.1ppok I 1J<>71. )Ct 
th1' 111to1111.it1011 1..h1e ... nnt c"i'L lor 11111,t hud 'Jli.' 
t..'IC:' 

n1c .11.h1..•rt1,lll~·'l' ll!? perfonnal1l'C ot l lH.' Wil 
Im\ l •l)'l'atdlt.'1 ( F11111it/011a\ lrai/111 l 1..·1111'1'1' of 
,1 \,1ri.1hk ... cqucllt.:C ot three \.IK"ali1..rt111111',: /11:.­
ht 11, .1 ..,i1111la1 /1:.z·ht•u, und t n't'/ tKroot.1..,.na 
19~ I. S1..·t.lg\\ 1ci.. 21)()()). Whcri.' ... mgang bd1.1\ 101 
.md '>C\ h.11c b.:c11 correlated through oh ... cn.1-
111111, ol c11lc11-ha11Jed md1vidual-•, malt..'" pwdt1t·e 
mo'\ -..mg!. ( Sedg\\ id: 2CXX)) h·m.tk' h.l\ e 
heen rcpo111..·d to ... mg unco1111111111h 11.\t.:uttn 
I 9S7 I 111 r1..•gul.1rl) <Sogge 2CXl<)), hut quanttt.1-
t 1\ l' d,11a lll1 tcmalc ... ong are bddng. 'I he onl) 
cv t.le11t.:e Ill daily or ... ea ... onal J1lkrcncc ... 111 ... ong 
t n.:quent.·) " qualllativc (e.g .. McC1lw llJlJI. 
St.: I~·\\ 11..·i.. JOOO. Sogg.: 2000h l 

\.\ c 'tu1.hct.I the ... inging heha\ 101 ot a ... mall 
po'lul.ttnlll < <20 md1nduab) of tht: endangcrct.1 
\1 llll\\c..,tcrn Willem Fl)catt.:hcr <L 1. 1 \JilllU\ l 

10 dOl..'umcnt tht' li1tle-knmH •1"(l<:ll of ii... 11.1t· 
ural hi ... Lor). Our 11h1ct..1i1c-.. \\ere to t.Jc,c11tw 
.,ome a ... peci... ol ... rngmg he ha\ 1or. Ill\ c~11g.11c 
pattern' ol t.la1 h .111d -.ca,onal sung ralc .... C\ ,11 
uate 'c' J1ffc1 c11~c' 111 ... ingin!,! bcha..,mr. and 1.1i .... 
CU'' the llllp li t..'illill ll' of' thC'C find ing'> Wllh re 
'pcct 10 J1..•t1.:r111rning 'c' ant.I e-.timaung hrced1ng 
population '"c du1111g !tcld ... urvcy•,, :\l llrt: Ill 

formation on thl! "ngrng l'>Cha1 ior 111' Soulh 
\\C,lcrn \\diem H)c.ttt..'111.:r ... \\ould he ot \Jlu1..· 

hccau'c the currcnt JH<lll><:ol for prl..',e1Kc-11h 
... cncc 'unc)" rd1c' pnm.tnl) 1111 H>eal t.lctntum 
te.:hntquc ... (Sogge l'I ,11. l'N7n.h) 

\1Ll HODS 

Our 'llld) "'" .-11mhll'll'd .11 C',1mp Ve1dl'. ~l'nll .11 
1\ri1on.1 . . 11\lng lhl' Vl'rdc R1\l'r tele\ation c:a 1070 1111. 
,1 pl'fl'llfl lal 'lll'.1111 Ill ol hm,1d llondplain. rhe 11\l'I ill 

mn '11c cxh1h1tl'<I M!H'1,d ... 111.lll hraid.:d c:h.1nnl•1', und 
d1,ch:1rg<' Imm .111 m 1g,111u11 d11ch pcriod1c.1ll) l'•ll"cd 
'tandmg \\ .llt'r I(• uc"ur 111 hm -1) mg nrca' Bc.1\Cr 
I C(l\f(lr I a11adt'tl\/\) ac'tl\ ll) rc,ufteJ 111 O<:<:a .... lllli.ll 111 
undauon nl JXJn ol 1hc <;1t.: R1panan \egctatum \\,1s 
dom111atcd h) 1hscrctc p.1tchcs ot nat1\C gallcr) fore~• 
comp<.1,eJ of I 11:mo111 lO!h>ll\\lkl\I (P11p11l11< /1<•11umr11) 
and Gnci.hling \\tllo\\ (\,1/1~ goo./dmgii) \\ltidt lo1111ed 
.1 Ji,continuou', 111•'11) up lo l'.1 .?.? min he1gh1 I),""" 
'land' ol nun nal 1 \l' ,,11t,·ed.11 (/ 11111nrl\ ra111'"' "'""' > 

up to X 111 111 height 111.:n1rrl·d hoth a' under,tnr) ·" 
'oci.llcJ \\llh g.1lll'f) trnc'I .111d "' J 1,.:n:t1: patd1.:' ht: 
l\•een 'tand' ol gallcr~ for"''· Other a\,oc1ated \ Cfl'· 
w111m 111dut.lc:d Ur11' '"'"' 'PP·· hoxclder (An·i 111·<11111 
tlo). ncth:at haclo.hl·rr) I Ct 1111 1t·11.-11/ata) and holll') 
mc ... 4ui1e C "'""'/"' <1lm11/11/1"" 1. fhc 'ite rt:<.:l'I\ ed rq; 
ular, hut apparentl) hm, u'c h) h\e,llx:lo. hrlo.cr,, bird 

125 



1:!6 S I l D ll S I ' AVIAN BIOLOG\ \iO :!6 

30 

25 
w 
_J w 
<ti- 20 ::z :::> 

j LL ~ 
o~ 15 
0:: <J) 
w<!> 
CD Z 10 1 ::zo 
:::> <J) 
z 5 ; 

0 - -·· : 
0 100 200 300 400 500 600 700 800 900 

CONTACT INTERVAL LENGTH (SECONDS) 

180 
160 

w 140 _J 

<tW ::z .... 120 w=> 
LL~ 100 
LL :!: 
O (i; 
a:: (.!) 

80 
wz 60 
CDO ::z <J) 40 :::> 
z 20 .. ; ... :A-:. 

0 -- __ ._ ... -· 
I 

0 200 400 600 800 1000 
CONTACT INTERVAL LENGTH (SECONDS) 

I l(il RI · I Numl>er ol ,ongvrmn h) u>rll Ill 1111cnal length. lor 111.11< (top) .111d female <bo11om ) Soulh\\l•sh:rn 
Wrllm\ l-l)l.t1d1cr' al Camp VcrJc. i\n1on.1, \.la) Augu,t , IQ96 1998 

w uh.: hers, h ~hcrmo:n , ,1ll -1crr.1111 · \ elude c n1hu'ra''' · 
.111<1 <llh.:r, , 

I he fl><:.11 .1111mal cn111tnUOU\-llOWI \ .tllllll to:d1111q110: 
(Brad!.:~ I IJX.'i) wa' u,eJ lO " 1111pll• '11Jg111g hcha\ tor 
from mu.J Ma) through early Augu,l, 1996 1998 Vo­
cal11a11011' of llycalchcr' \ tsihlc 10 oh\l'rvers were re 
conkd <lu1111g I .'i -min -,ample 111tcrval' (w 1th fe,, c~­
cep11011') ocn1rring from OS<X> fO 20-1'\ hr' <Moun1ain 
St.1nd.1r<l I 1111c), lor up 10 four J.t)'f'H'l'J.. . Conwc.:1 in ­
ter' uh. 111 contra't were lho": 111110:' during lhc 'ample 
mten 111 when potcntiall) ,jnging 11) c.t1d1cr' were ac­
tuall) lfl '1ght. Ob,cnc~ attcmpleJ to )..,·,·p p<1h:n11all) 
1ng1ng 11)~.uc:hcr' m "gh1 throughuu1 the 'ample m ­

tcn al ; mo'' oh,enulion' were m.1d,· hom .1pprn,i­
m.t1cly 20 1() m. 

\\·o: n:,nr<le<l the folio'''"!! \anahJe, tnr each '1mg 
evenl: date and tum.:. band color-comh1n<111nn. locallon 
(m nc-,1. wtth in 2 m of nc\I, or > 2 111 from nc,t). 
po,llmn of 1mllvidual (perched 01 in air/ll1gh1 ). and 
'ong lypc (fi1:-hn1 or crel'/) . Ou1 "ft1:·h1•11" 'ong type 
included holh }11: and .fi::.::-he11·1. which arc <l1ffil'lllt lO 
<lit krcntiatc 111 the fic.:ld. Both arc g1\Cn •ll our 'tudy 
'''c \\tlh jll;:·hc•n gi,en about lW1<'C '" oltcn a' Ji:.::.· 
hn 1 l"icdg"id. 2000: 1 Scd)!\\icJ.. , per' ,·11111111 .1. We 

'elected 2 m tor our n<''t prox11111t) thrc,hold hc,·nu'e 
prcltmtn.tr) oh,cn .11111n' 'uggc,tcll 'er} link 11), ,1td1 
er •Kll\ It) not dm:ctly related to ma1111cn.111l'e of 1he 
nest or cgg.J)oun1• (1c. Imaging. perchtng, '1l1g1ng. 
\igila111;c) 1110~ place w11hm thi-, d1'tanl'C We were 
'>imuhancnu, ly 111ont1m111g flycatche r nco,1 a nd ll'rt 1tory 
loca110n,, ne ... 11n1• acll\tty. populaiion dynami'·'· and 
other hcha\ 1nrs, w l11ch were the '>Our<.:c o l our mlor 
111at1on on handed h1r<l' .md nc,ung pha'c (1 1 'I .ird 
and B. Bro\\n, unpuhl dala) Sex wa' dc1cnmned for 
indi\lduall) color-handed hirds by brood p.11d1 (le 
male' ) and clo.Kal protuhcrancc (male,>. and by .1 gc· 
ncuc technique I Bu,ch ct al. 2000). Unhanded bird, , 
birds who'c band o.:nlor-combination' could nol he ac­
curuu:I} det,•rn1111ed .• ind bird' for w h1ch both the 
ph)'io.:al c'amination and genetic techniques l,1ilcd to 

prcc1Scly 1den1tl} 'c' \\Crc catcgori/cd ·" unJ..now n 
'>eX. 

Scalier riots Ill male and le male ./II: """ .. ong ... /min 
hy contalt 111tcnal kng1h were made to evaluate vi ... . 
ibi l ity bia' O:ig I) We definc<l vi.,ibi l11y bia' a' the 
bncf ohsen a111111 ol an 111d1" idual C 5 'Cl') dunng 
"hich sc\cr.11 'ong ' \\ere uttered in quicJ.. \U<'l'C"ton 
Sub,equcnt con\er,11111 111 'ongvmin \\Ould pnklul·e 
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"\11'-lo Pit\ "u ll\H' or[)"· C\\11' \11<nl, 1\l<l/O'-\, \1" At< '>T, l<J•)(, l99X 

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

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

l lfl ht'\\ 1,22.'i 0 2\ l,24X 
Crt't'I 257 0 8 26:' 

lllt,tl I .4X2 (I 11 I ..'i I l 

intl.11cd v.1hil'' lllr 1hc'c ol:hen.111011', \\htdl \lien: not 
pn><lu,·cd durrng longer contaLl 1111cn .1h \ 1\11.11 Ill· 

'P.:ction 111 outlier' rc,caled "" app.1rcn1 h1.1' 111 r.nc' 
ol mah: '"ng .111d only one irhl<tnt·c ot kmak h1a,, 
\\ihu:h \\,1, i:ltrnrnatcd trorn further anal\'''· 

Wc nunp;ucd 'ong ralc' <1.c .. lrc4uc11t'9''\) hy nc,t· 
rng pha'c (cm11 1,111pfiic,t-hu1ld111g. egg la}ing/im:uha· 
lllln, nc,tling. aml po.,1-lle<lg111g) and 11 mc Ill da) 
( nwr11111g. 0500 0959 hr .... midJa~. I 000 l-l'i11 hr': 
aml C\c111ng. l.'iOO 204) hr..l Sllng rates \\CIC t.tlcu 
lated b~ C"tllll)JUllng 'ong,/min o\l' .111 c11n1.rc1 P<'rtnd,, 
not JU St those 111 \\hi<. h 'ong' \\er<• oh,i:n cd S1a11,11,·al 
tc•ts for dtllcrt•ntc~ Ocl\\ccn anJ \\ 11hrn parameter' 
h;nc nol tx·cn prc~mct.I t.luc to o;cru>u' concern\ re 
gart.lmg pwudor«phca110n. ~h"t 111dl\ rdu.11• \\Cl\.' sarn 
pied muh1plc lllnc' \\llhtn )Car,, rcsuh111g 111 :i I.id, ol 
11ldl'j>ci1Jl'llH' Ocl\\\.'Cn llh,cnalillll'. \II ""'" \\<'IC 

co111b111l'll 1111 .111al) '" 111 max11111/<.' ,,1111plc MA'' lor 
c11rn1Mr1,on, \li-h1d1 lunher <'<>mpoumkd Jl'<.'llllrn,·pli 
c:itrtln hcc.HI\<' 'omc intli\ iduah \\cn.• prc,<'111 .11111 ,,1111 

pied 111 I year. l hi:rclor.:. ditkrcrll 111can \i1l11l'' he 
l\\Ccll or \\ 11h1n 'arnplctl '<iriahJc, ha\<.' bc<.'11 d<''t:nlx·d 
·" ''.1pp.11l'llll} tlr Ill' IC Ill. .. Daia 'lll1111l.lllC' 111d song 
1.11c' \\Cl<' l.1kul.1tcd u'rng SPSS '"""·II<' (1\oru"' 
19'1l) S11mc s.1111plc '1/c' d1llcrcJ Jue to m1"rng data 

Rl:.SU t: rs 

Nmctt.:cn ll)t::ttchcr' \\Cn: llandt·d .uul 1he1r 
"c' 1klt'r111111cd Imm l996-19ll8: '1mg d,11.1 \H'rt• 
gaihc1ed on IX ol 1he'c during 72' c;,1111ple 1n-
1cna1 ... tor a mean of 40 1ntcn als/indl\ idu.il hi> 

41. 1angc I 141. median 24). £h1ce 111 
d1vidua1'. wer.· present and :-.amplcd 111 holh J 1)96 
and I <J 1J7, \C\l'll 111 1997 and 1998. a11d one in 
d1v1dual in all lhree )Car .... 

Mo't /Ill. />('11· ..,nng ... gl\en ll) malt.:' .111d te­
rn.tics \\ere fr 11rn pen: he .... Of nil male 'ong' de-

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

lrn1111~ ... 1 IW111 Ot I 1111111 1t•1.1I l·1t;1I 

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

tected. 2~ \\Crc gl\en 111 lligh1: 7'< of all temale 
... ong ... '>\ere gi\ en 111 !light <I able I). Aerial -.ong 
ll) male' lem.1k,, cir 1nd1\ iduab of unl,.nm\11 
.. e:1. occurred thmuph11u1 lhe ne ... ting season. No 
male fi1,. ·hc11 'ong' and onl> 6'/c of female 
songs were giH~n 011 Ill <2 m from nesls (!'able 
I I. -.o all fol Im\ 1np ra1c-. ol male and t'emak 
"ong \\Crc ealcul.1l<'d for th1hc gi,cn from 
perche' >:! m from nc't' (male-.: :-... 1225 
... ongs. tl:malc' '\ 560 ... ongs). 

.\talc and female j11:.-lw11 'ong' \\ere detcucd 
in 66'r c:-: 96) .ind 46« (!'\ 76). respel!­
tivel). nl h>l.11 c11111.1c1 mien at... of perche<l 111-
d1viduals .>2 111 Imm acll\c ne ... i-. for\\ h1ch n<·,t­
mg pha"e .111J 1inw of da) wa' J,.mm n \1.1lc' 
and lemale-. llll<'l<.'d I .:?O "mgs during 41 'i and 
J 7',1 of llll.il l'Olll.1ct lllll'I 'ab. respccli' cl). aml 
ga\e '>2 1 songs du11nf 25',( and 9'1' ol 1ntc1 
vats. resp<'Cli\ ch. Mm! C7 I'# ) of the Iota I ( N 
66) female ... ong bouts <H.:eurred earlier 1n lhc 
nesting 'ea,1111, du11ng c11hc1 \la) or June t'J.1hk 
2). 

Mean rnl<'' 111 111.11t.: ju:. ht" 'ong app<."areJ tt> 
d1llcr hcl\\<'Cll 11c,11ng ph ..... e~. '>\ith the g1e.11e .. 1 
differencc 111 111t·.111s hcmccn court,hip/nc,t· 
lluildmg I lalllc ') .ind nestling ph • ...,<: ... l\lc,111 
r.11c, ,,f lem.1k <;11ng .11~0 .1ppca1cd to d1tfcr hy 
nesting phasc. w11h egg la)ing/incull.1111111 .md 
post-flcdgmg holh 1101kcahly greatt:r than lOllll 
-.hip/ne-.t-h11ild111g rn ne,1li11g phases ('fable 1). 
Mean rate-. ol male' fi1z /w11 ... ong b) time ol da) 
appe<ircd lo drlkr hclw<·cn nlllrning/1111dday .111d 
evening <Table 41. !\.k.111 ft·malc 'ong rales aJ,o 
uppeared dilkr<·n1 h) tune ol <la). \\ ilh 111orr11ng 

midt.la) C\e111ng I f.1hle 4). 

I ABI I· 2. :-;l\llll RS oi. hMAI I Sm Til\\1 \llR'- \\ 1110\\ fl.YlATCllER I UZlll\\ So:sc. Bou .. OR\ERVFD "'AU. 

I 1x: \110".S rt\ \1nN1ll A'-U =-:1stl'-u STA< • CAMI' \'11<nF. ARl/O'-"· ~h' Atcll st. J•J111., 1998 

~c tmg phase "·•) JUl\C Jul) \UJU I Tot4al 

C1 ur"hrplnl''t-huildrng :? () 4 
E~" la) rng/ini.:uhalron () 25 ..j I 30 
N('flrng () I 6 () 7 
Pt ,1 llcdg111g () () <; () 5 
url.nll\~ll IX 0 2 () 20 

To1.1I 20 27 Pi I ()() 
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I \Bil· 1. 1\h \'-S i'\l. S1 '"ll\Rll DI \1\110'-S hill. \'\D S\'-11'11 S111 s (N Nt \1111 ll rn ('o"I \<I l"Hll\ \IS) 

IOR 'iOl lll\HSllll'I WUIO\\ ILYCAICLllll /////1/11 Sw,c;s/MI'- II\ Si\ \"I> Nt~ll'C11'11\'>I ('\\11' VillDI. /\RI· 

,., ... \, ~I\) /\1 ca s I, I l)l)(l 1998 

---
'\er.Un• rrut"i.C ' x 

Cour1'h1p/nc:,1-hu1khng 29 .., 2 
I :gg· ht) mg/i nnih.111011 -16 2.1 5.' 
Nc,1ling 18 0.1 0.2 
l'm1-lkJg1ng 15 2.2 -I 7 

'Jotal 108 2 (\ 5 I 

\kan (::'.: sD)ju:. h111 song rates for males (2.9 
5 :?.. Table '-I I .mJ females ( 1.4 ... '-!.{)) ap­

Jll'arcd similar \\hen perched indi\ idu.ils 2 m 
Imm nests were compan.:d. Howe, er. males sang 
during a greater pmprn tion of tht.:ir coruacl in­
<cr"al., than fcmak' and prm.luccd a g1catc1 
o\cr.111 number of song' than female' dcsplll' 
their comact timl' ol 50'..r I hat of kmalcs ( J ,1-
hle' I and 4). f·cmalc contact 11me \\,1s 2.<HS 
timl's more th.in 111.1le nmtact timl' "hl'll ,111 lo­
~:atmn'>, time ... ol Ja} .• ind nc ... 11ng phasl's were 
comb111ed (Table I). Ii> correct for d1sc1cpancic' 
in contact time by '>C>-. we mulllplied lhl' Iota! 
numht.:r of male ... ongs I I\ 1248) h~ 2.<n5. 
' J his rc..,ultcd 111 645 lcmalc ..,ong ... and .in .1d­
JUslcd 2540 mak songs. lor a tot.ii of ~I 8S songs 
h) mdi\ idu.1ls ol kmm n '>C\. females g.I\ c .111 
:id1ustcd 2oc; ol .111 ju:. ht•11 ... ongs dclCl'll:d. or. 
111.1lcs gave an .1d1uslcd lour ... cmg-.. tor l'ach fe-
male song. 

Male' g<\\e lhl' C'l'<'<'f song J 6 times more 
than lcmaJc., \\lll'n the abundance ol 1h1'> c1ll 
\\as corrected fc11 II\ l'1,1ll contact m111u1c, h; 'C\ 
( l.1hlc I: song' 2 m fl om nest) \1.tll•s \\ere 
Ill'\ Cr ob,cn cd gl\ 111g this ... ong fn>m or 11c,1r 
nests, but fcm.1lcs 1•Cl'a-.1onall) g.1, l' 11 lrom 
nc't' !Tahle I). Bnth sC\C' ga\e this song 1n 
fl 1ghl on rare on .1-.1011s ( l'ahle I). 

Male creel 'ong \\as 1clativel) common dur­
ing t'ourt-.hip/ncsl building and egg-la) 1ng/in­
cuhation hut \\;ts not detected Juring nestling 
.111d po ... 1-fleJg111g ph.1,cs ( J:thk 5 I. Fl·nulc rate' 
ol en er 'ong .1p1x•arcd l11ghe'>t durmg ~·gg-ht)· 

" \ 

5 0.1 
5-1 2.1 
79 {) 

() -I'\ 0.5 2 1 12 
() \() 11n 08 l () () 16 

ing/incuha11011 (Table 5 ) .• t phase "hen the mean 
rate of fem.lie 1 f'i'l't \ong appl·a1cd much higher 
than .111) male phase. Bo1h male and female rate ... 
of <1'£'1'1 ... ong appeared lCl decrease with time of 
day (1 able 6 ). 

DISCL ~')I() 

<iedg\\ KI. ( 2000) and So~•l!e I 2000h J reported 
that \\!Ihm l·l}Catcher song <pn:,umabl) b) 
male'>) "'" most common shmtl) ,1fter arri\ .11 
on the hrccding grounds .111d earl) in the nc ... 1ing 
cycle. dccll11111)! \\ tlh the sca,011 •t11d particular!)' 
after pa11 in ~· Our finding' arc con ... 10.,tent with 
thi'> general pallern fm bolh ju h1'11 and creet 
songs h) 111.11c ... . ,\n C\l.L'pl11111 ''a" the high rail' 
of m.tlc fll~·lw11 ... ong 111 the po ... 1- flcdging phase. 
\\ h1ch. lllll' to the pre' ,1Jcncc of 'ccond dutches 
\\a' p1<1h.1hl) earl) in the folhming nc ... ting C)­
de \\hl.'11 ni.tlc 'ong \\llUld he C\pcctcd !I> c\­
hihit ano1hcr peak. 

Scdg\\id .. (:!(}(}()) and Sop~·c (2000) also re­
ported thar male' o.,ang thmu11hou1 I he da). hut 
rhat the highc't 1ale'> llf song \\CIC in the cat I)' 
morning. In contrast. '\kCahl' ( 1991 l lt•tmd that 
male 'ong \\ .1~ not a' con'' .tent or '1gorous 111 
nmrrnng l'omp.in.:d to late l'\ cnrng . Our llnd1ng' 
\\ere c1111sistu11 "ith the for mer paucm. ,,, the 
male' al Camp Verde .... ing thwurhout the da)'. 
•mu llll':tn "mg rates ol hoth /11 /win and ( l'l't'I' 
were grcall'I Im male\ du1111r morning. 1 lo\\ 
ever. 11u1 need to combrne d:11.1 lrom all ) c.1rs 
<tnd ncs1ing pha ... es for an.ii)''' ma) ha\ e 
masked ...uhtlc d1tkrcnl·cs ~·t\\Cen pha<.,cs th.11 
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\I\\ \ 1,1 ,I, 1996 ll/9X 

'mm 

['. 1111 ''""!.: 1' \ <I• 

C our 1'h1p/nl''I · hu11ll 111g 29 0.6 06 
I l!g l.1y111g/111n1ha11tm 46 0 'i 1.2 
1' e,tJ 1ng IX 0 () 

Po,t lkJg111g IS 0 0 

lo1al IOX () 4 0 9 

"e \\!.!re not able 10 e' aluate. \\'t.• oh,cncd male 
~ong in l.ttl.' C\Cning hut could not C\aluatc the 
C\ en111g ... ong pcak de..,t.:ribed h} l\kCahl.' < 199 I l. 
H yca1d1cr <tl'ti\ 1ty "a.., n:ducc<l during C\enrng .... 
n1aking it much more difficult fo1 l"' to locate 
mdl\ 1dual-. tor oh,ervation of 'inging heh.I\ ior. 

Our 'tud} of a ..,mall population ot fl> l'all'lwr-. 
re .. ultl.'d in a high rate of p ... cudnr..:plic.nion Jue 
10 rcpl.'.1tcd -.amplcs of the ... ame mdl\ tdual-.. 
n1i-. l:Jd.: ot llldcpcndence bl.'t\\l.'ell lllO'>t ol our 
'ample' ",,, ,, potential ... ourt·e ol hia-., .1-. 11 1-. 
111 .111 ... u1dic-. nl cmlangereu ... pcde' or -.m.111 
populat1<111' ( :\l,1nn.1n .ind :'\Je..,lo\\ I !JS4 . .Soon 
and Hlrn:k 191J01. The necc..,...it) of nct1ing. u1lor­
h.111di11g .• ind then .1ccuratcl} dcte11111111ng 'c' of 
indi\ 1d11al-. Ill he sampled rm \lllglllg hcll<l\ ior 
will limit ... ample ..,j/e.., and hinder clfmh to du­
plu.:.itl' th1' 'tud7 eJ-.c,, here. V.e rcuHnllll'lld that 
futu1c 'tudil·, ol "inuth,,e..,tern W1llm\ f l)t',1ld1 
er '>1nging hd1.1\ 11u attt.!mpt to J.!<tlhcr -..unpJc, 
ln11n Ill.Ill) geogr.1ph1c are;1' 111 order to 1kt'-'r 
mim• II tht• descnptl\c (i c., not ,t,1tt ... 1it·,11l) \.'oil· 

hrn11.:d1 p.11te111-. \\C ,1h ... cneu c>.hl r.mgc" 1dc 
Un11l tl11-. stud} can he duplil .1ll'U l'1'C\\ hl.'rc, our 
llmhng:> should hc 1111.:rprl.'tl.'J c.1ut11lU~I) 

1 hl' ltnd111g th.11 lcmall.'-. ,;mg t'o1111nonl) .11 

r.lll'' '11111!.11 to 111.11c.., \\LI' c11nt1,11) to finding' 
ot othl.'1 lll\l'..,t tgator-.. Female-. g,l\ t' .111 .1d1u-;tl'd 
201, of all fit:: /w11 -.ong' dctt'l'll'd d11r111g ou1 
-.1ud} -.uggl•..,1ing a proh.ihilit\ of O 2 that an) 
..,ong dcte<:tl·d <1t 1andom dunng p1l·-.cnc,· .1h­
'enl'e "llf'\l.')' (\\1th or \\ ilh<llll .1 s1111ult,111l.'n11<; 
'j..,ual l'ont.ll·t) \\ ould he :1 Jc mule I I) t'11td11:r 
plu1n.11!l' 1-. .. , >.u.111) monnm,1rph1c .ind It'\\ re-

11.:111 k onsVrrnn 

R~nl!c ['. ' "' H;,111 C' 

() 2 s () () () 

() h '\'\ 2.X 16.l () 120 
0 7<> O I 04 (I 

0 llJ 0 I 0.4 () 2 
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liable bcha' 1or.1l llll.'' c\l't to d1!lcrent1a1e \l.'\. 
With an .:-.11111alcd prohahilit} of only 0.8 that a 
random I) -encountl.'tcd, ... inging indi\ idual j.., a 
male. dl.'ter111111111!' ..,ex based on \ong alone 
should be co11-.1dt·red unrt•hable. 

Our exa111111at1on ol female song idl.'ntiticd 
\l.'\eral 1s-.uc.., \\h1d1 'hould b.: con-.1dercd 111 
.,imil:ir future -.tudk•s. hr ... 1. th.: prohahilit) that 
a randoml)·CIKOllntt•r.:d -.1nging. 1ndi\ 1dual j, ,1 
female might he l'\l'll g1ealcr th:in our data in­
Jieated. Tiu-. '' heta1he ''hile femak cont:Jt'l 
inten .11' "ere thrl'l' 11111.:-. more numerou-. than 
male .. ,'. their conl.K'I n1111u11.:' ''ere onl) t\\ 11 

tim.:-. gre.1te1. r hus, tc111.1k contact mien al<; 
wen: on ,I\ cl .1ge -.hortl.'1 th.m mak•.". w h 1l'h 
could haYe led lo bia-. agatn\t 1.lt:tect1on of fr. 
male 'ong. St•t·ond. \\l' \\ere unahlc tn det.:1-
1rnne the e\tcnt 111 \\.h1d1 potential p'eudo1cpli· 
cation might ha\ c 111tlu..:nced nur detc11111nat ion 
of female -.ong r.itc 11 e. onl) a fc\\ lcm.ill'S 
might -.ing lrl'lllll'llll) \\hilc mo-.i might 1.11cl} 
or nc' c1 -.ing), .111d lulurl.' 'tuJie-. 'hould con 
-.1<ler th1' 1 ...... ue hn,111}. 1111r ..,llld} \\ ·•" not dc 
-.1gncJ to dl•tcrmllll' the p111po'e and lunct111n 
of km.1il.' song. 11nd th1' tnpk a\\ a1t-. l' ~.11111 
lhlllClll. 

The implie.1tu111~ ol rdat1\ cl) high ratc-. ol le· 
male 'ong 111 an l'nd.mg..:rl·d -.uh-.pcc1c.., '' h11'c 
population .;i/c is l.''11111atl'll h) auditor) tech­
nique-. ,ire prolound l\falc-. and females 1egu· 
larly .,,mg \\h1k 111 1111•!11 and \\e ocl'tl'.ionall} 
oh,cnt·J noth 111t·mhc1' ol a pair ... 111g1ng .... mul· 
taneou-.1). hl.'h,1\ 111rs \\ l11ch could c.1u'e oh-.cn­
cr-. to conclude th.11 11Hlll' 'in_;!111g 111.11c' "ere 
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prc,cnt on more territoric' than \\C1c actuall) 
prc,cnt at a '9tC. Quid.. e'llmatl'' ot population 
'9/C at hrccdmg \ites with >5 pair' 111'1) he par­
ticular!) unreliable bccau'c ot Ull<l\oidahlc '1-
multancou.., contact\ with mult1plc '91lging birth. 
I ntcn'i vc nest and population 111on11onng wou Id 
produce more reliable e.,tinrnte' of popula11on 
'>1/C, hut 'uch monitoring i' cxrc11-.1ve and t11ne­
con,um111g !'v1ar.,hall (2000) prnntcd out that 
onl) 25 'Ile., \\ Hh 2::5 pair' c-.1,1 rangC\\ 1dc out 
of a total of I 09 South\\ e'tern \\.1 llm' H) catch­
er hrcc<lmg 'ite .... but the) ... upport alrno't onc­
h.1lf of all J..:110\\n tcrritoric-.. I hcrdorc. C\en ~1 
... nwll clement of unreliahtlit) could .,uh,tantiall) 
intlucnce range\\ ide e-.ti mate'> ot popul.1tmn '''e 
that arc employed to measure rcco\Cr) . 

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

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

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

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

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


