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

"'"""'/\ //'t11//11 t'\1111111\ l .ire: nt>t \\c•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 h<''<.' ';unplc' \\Crc c·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'opte1n1 Le.1!hopper' (Homoptera C1 
c.idl'lhdae), 'p1der... (,\r.111.:ac). hce' und \\:.!'fl\ (H)menupte1.1), .11td 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.: J1fkrcn.:c rn th.: m1mhcr' ol 'Pttkr' hct\\l'l!n 1996 .111d 111'17. nu:rl' "•I' aho a '1g111ll•<111t 
drlkr.:rK<' het\\l'l'n th.: d11:1 ul )<Hlll!l and adult,, \\ith the• dil't nf )'Pung hird' ha\lng '1gr111t,,mtl) 
h1gh.:r numb.:r' ut udonati:' ,md hi:i:tll',, l'hcre ''a' a trend tem.ud d1c1 d1tkr.:1wcs Ol!lw1.·.:n mak' .rntl 
k 1nak,. hut 1hi, '"" not "!Pllhc.1nt .11 !he P 0.0.5 lni:I 

1<:n ~\'on/1 . Ji.:1 ; ! 111111.J,.,101 11wl/11 1•111111111; fecal ,;i._·,: Ill\ 1.•rt1.•h1.1tc·'· nc,1l111g': Snu1trn.:,tern Wrl 
lem 1'1)1.\ll<.:her. 

01w a'J'l\!CI llf the cl'olog) of the Soutlrn c-..1crn 
\V1 Ito\\ H)Catcher I Empitl1111t1\ tmillti t• 1tim111) 

that ha, 1.:c1.·1,c<l n:lati\l:I) link -..tlllh "<l1et and 
h:edrng c1.olng). F:arl1er 'tudics (e.g •• Beal 1912. 
lknt 19-12. l\kCabc 1991 I pll)\idl' 111f111111.11ion 
on the diet ot ~illo\\ Hyc.:.ttc.:her' .u:m" their 
clllirc Nollh Amcnl'an range. hut do not pn.•..,enl 
spcl'lll1. data on the snuth\\ c,t1.·rn 'uh,pcc.:1c' In 
addi11011. rhc'c \nurcc' prl',cnt d11.·1 1nfrn 111a1ion 
111 gcni:r al 11.·rm .... 'ul'h a' pcreen1.1r1.· nl prn h) 
d1lk1.:nt 111,l'l'l or<ler-... We anal)t<.:d the colllenl' 
ot IC1.al ,,tmplc' l'l>lle.:tetl from .m irll<'n'i'd>­
'1udt1.•d "iouth\\C,k'm W1lhm l ·l)c.llchcr popu­
J,111011 alo11" the Kern Ri,cr 111 "'uthcrn C.tlilor­
nta 1n 0Hk1 to I I) pn)\ idc a det.ulcd .111.tl)''' of 
food h.1h1h .md pre) 'J'l\!l'ie-. during the 11cs11ng 
,c.1 ... m, (~} umip.uc f111>J h.1b11s hCl\\ccn )C.1r ... 
.1t dil f~11:11t 111nc-.. 1ll the nc,ting ,e,1,11n, .md he­
''" .:1.·11 ,1du ll \ .ind nc,tlrng .... md I'> r1.·l.1t1.· pat 
te r 11-.. .ti the Kem Ri.,,cr to puhh,hcd tly.:a11.hcr 
diet data ltom nuh1de of the South\\C'I B) 
idcntrl) 1ng important categorii:' o f )Hl') .md the 
br1.'.1<lth ol the chct. \\C .:an bc11c1 undc.-..tand 1hi' 
pan of th1.· flycatchcr·s ecolog11.al 1eqt11rcmcni... 
.111d l'\,lluatc potential threah to \\!11111\\ l·ly­
c:.11d1cr' .m<l their pre) ba-..c. 

S I l D\ \!{I \ 

011« ol lhe l.irg.:...i and hc't '1ud1l'd pop11l.111on' ol 
tlw Suuth\\l',l<.:rn \\ illo\\ l-l)•·lh:her rs .rt the Ki:rn 
R11.:r Prl''<'rl<' in K.:m Count) , "'111h.:rn C,tl1h1m1a 
(Whrth.:ld cl .11 1999a). The Pr..:wne j, 111.ui.t!'<'d b) 
the N.111nna l \uduhon Soc1et) .ind "1·0111p1 rwd nl .1p 
pro\1111,lll'I) '.'iOO ha of 11a11vc co1to1l\1oud \\dim' ri 
panafl hahrtat .rlong lhc South I orl.. ol the• "ern R1\l~r 
near I .rkl' l'ahella. Elc1 at ion m th1.• 'II<' '' .ippm\I 
m.1ll'I) 7~0 111 . 1 he hrec<lmg. tl) l'.1td1.:r (><>pulauon " 
spr.:.1d out cl\ Cr '.:1eral area' 111 thi: pr1.·,1.•1 \!:,\\uh \cg-

etatl\ <' '""' .:r 111 1h.:sc .1r.•a, con'i'ung ot a JI\ i:rsc 1110-
,a,,· ot prc1J.lll11n.111tl) n.rll\C \egetauon. rnduJrng 111.1 

tur•· red '' rllo\\ (\a/H lat 1 •fltlla) and l·ri:m•mt 1:011011-
,,_,.,J (1'01111/11, fr11/1(//1///), 1nter,pcr,l'll \\llh 'mall 
mar ... he' d111111rm1.·d h) c.rtt.111 I !1pha 'P· ), 1111.: <.\, 1r1••H 

'P·l· and h111 r<."ed (\parf/1111111111 t·11n""""f'""'' 011c 
large l"llllllll eil 1hi: '"'-' "dom111ated b) )<>1111g Good 
drng's \\11101\' ( \11/i 1 g1><111d111c:11) c ... tabh,h.:d h.:t\\\.'l'll 
l9K3 and llJX<i, ,1 111.•r th.: n:mmal ol callll' lr111n th.: 
,j1.:. Tiu' p.111 u t the• \Ill' '' p.:rioJk<illy 1nunda1nt hy 
Lake hilhdl.1 

'\ti fllOl>S 

COll..l.l 11<1" "'"II \'\l>l IM• 01 S \\1111' 

l·.:1..rl '·""Ilk' \\l'11.: «'llc.i,J h) hclJ ne\\ membc:rs 
<luring tlw l'l'lh .111d 111'17 n,·,11ng ,e.1,on' (June Au 
gu,11. \\hen turd, "\olu111anl) •. pn" 1dc·d lhl'lll s.1111 

pie' \1erc oht,1111c.I both twm adult t>1rd' ,.rught 111 
1111,t-nl'h .111'1 1111111 ne,thng' thJt 1\ere h.1mlll'J 1\1111ng 
\\Ctghrng .rnd h.1nd1ng. I ·c1.-.1I ,,unpll'' \\Cr<: l'n111·dt'd 
111w pJ.1,11e \ 1.11, «<>111.11111111; 70', l'thanol .• ind tlw 11.11' 
\\<:re lhcn tuh1.•kd \\ill! .rrca 11amc'. date. and 1d.:n11!y111g 
rel.:rcn.:i: tu the h11d 1h.11 prm1ded the ,,unplc (t1,11alh 
th<' numh.:1 110111 till' h:e.kral orrd band) Hhmd '"Ill 
pk' \1er.: .11'11 tal-.cn lrnm herd' dunng h.rndhng hy 
me.111' ol .1 11><.•11.111 drp \11 ,,11nrlc-. chl1-.xl ;rnd lc'•.tl> 
were 'cnt to lhe C••h•r.1d11Plateau1-ield St.1111111 tC'l'l·S> 
JI '«>nh.:r n An1un.1 l rtl\ .:1,rt) for an;. I\'" 

Se\ nt hr rd~ \I .rs dctcrnuncd b) rnukt:ular )!,·111.·tr.· 
anal)'" 111 the blood ,,1111plc' IGriltnh' <:I .11 I 1Nll >. 
<'llndu<.tcd .rt th<' gcni:t1.:' lab ot Dr. P<iul "•·1111 .11 

orthc•rn ,\n1 .. n.1 l nl\i:r,ll\ !·.:cal 'ample' 1\l:r' .ort 
cd and urg.1111/l·J .11 C'Pl·S <llltl alcClhul ll'\eh 11>pp1.'ll 
oft ·" 111:<.:d<·d l'.1d1 ... ampk ""' a"1gnetl .1 unique. 
,equc11t1al nu111l>1:r .• 111tl 'ample number. d.uc. 'ltc• , h;rnd 
numh.:r .• tgc• and '<.:' ot hinl. and an) i!'\planatnr) mll<.:' 
were cnt1.•r.:d 11110 ,, <l.1taha'i: 

S11R 11'' .. lrn "11 I< "'"'· ''ll Qt ''Ill 1< \I lo' 
lndl\ rdu;il ,,11npk' \1<.:r.: tran,fenetl to 11111.·rn-..·.,1-.: 

Ji\hl'' u11H.11n111g 70', .:th.rnul. thi:n te.hcd .1p.m 1111111'1 
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a 'ari.1hk P"''<'r 17 -IC)\ I d1v .. cdmg mKro-.·111...:. Bud) 
I r~gllll'llh. '' 111gs or "111g lr.:igmcnh. kg,, lw.1tl l'••P 
'uk'. and '<1111c11mc' "hnlc tn\Crtchr.1lt'' \\CIC ":pa­
r.ucd oul ol lhc lc.:al ,,unple and idcnlth«I 111 llll' lm1.­
C'l ta\1•n11111i. k\ l'I pn"1bk ( gcncrally ordcr or I .11111-

I} I '' llh lhc ,1111 ol 'iandard i ll\l'rtch1 .Ill' 1.l\on0111) 111 
er.nun: l111p11r!;11ll gcncral rclcrcncc' l"cd \\t'rt• 11111 '°' 
Cl .ti f l'J7h1. K.1,1011 ( 1978), rtmrp .111d Cu\lt·h l 191>1 ), 
and Anll'll < 11111'1 Spc.:1alil'cd rclcn.·11.:c' hu p;utll'ular 
gr11up' 1ndudcd: 11.lcrnu and Cum111111' (I '1'16) Im 
.1qu,111c rmcn.:hr.nc,. Q,b<,m l llJl.:?1 Im le.1llwprlC1,, 
\rncll (1'171) lor l>cl·tlc'. Cole (19h'J) anJ \ll \lp1111• 

cl al. < 1 l)S I l Int ll1cs, .ind Slcphcn cl al (I '16'1>. C~11ull·1 
and llul'ICr (l'l'J3) .• md \l1d1encr cl .11 ( 1'194) tor ix•c,, 
"a'rs .111d 1•lh.:r h)mcn1ip1cr.:i1i- Bro11'!..) ( 111'1 I) .md 
Grodn11'") (11/991 \\CIC u'elul lor \\Ill!;' .111d \\tng \C 
na11011 In .1ddnmn 111 h1cr:uurc 'ourcc,. "'' .ilso tom 
part:d loot! ,,11npk l1a)!nlt?nh "11h rclcrcn, c 111\t'lll' 
hr.111· 1:11llc1·111u1' al lhl.' Colorado Plal<:.111 l\ 1 u"•uni ol 
Arlhmpod llindl\cr,11~ al Northern i\111ona l/111\1'1 
Sil\. 

h.1g111c11ls 1111111 each ,,1111pk \\Cr1• ""'''" 11110 
gn•llP' lh.11 \\CIC ll'Cllflll/ahl) I mill the \;Jll\C Ill\ l.'rtc 
h1:llc t.1\011 lh1' 111LlcJ tn the 1dcnllhta111m pr.Kc", 
nnd .1bn l.1c11t1.11cd coun1ing thc numhcr ol t-.llh prl') 
1.1-..011 I or c.1ch group ol fr.1gmcn1,, \\C l.1hul:ucd llll' 
111111111111111 numhcr ol 111J" 1duah required Hi atcou111 
for the lr.1grneni- p1l·•cn1 in lhl· 'ample llw c1111nl "·" 
gcna:tll) h.isul c11hcr on head 1..1p,uk,, "'"!!'· ll.'f 
n11n.1I .11'ido111111.1l '<°!lll11.'lll:./gcnu.1h.1 (h•r honh>plcnm,) 
t>r .:hdlH 1,11• (h11 'IHJer,). For C\otlllpk. \\ h1.·11 ll•lllll 
mg ll1t·'· 0111.• h1.•,1d "'l'"'le <iml thn.:c \\ 111g' \\.1111ld he 
unnllc1I .1, l\\ll 1ndl\ 1dua1, <h:"cd on lht• w111g,1. him 
l.'\Cr. lh1c1· head .:.1p,ulc' and lhr1.•1• "1ng' \\ottld h..• 
.:11un1 .. ·d a' llllC•' 111dl\ 1dua1, ( h.l\t:d 1111 llll' ht·.1d 1.·ap 
'ulc'l l'I '*' •1.1ph' 111 ,J..c1di.•, \\l.'rl' rn.1dc 111 d1.11.11. 
lt•n,111. re 111.1111' h1r hllurc rclcrcnce lo 01h1. r ,,unpk' 
11r 1dcn11h1..1t1on rn.muals 

\\e cnkrcd the loll1m mg 1ntormauur1 rnh• a d.11.1 
hase lor cad1 prl') la,on 11.lcn11hcd m each sample 
'arnpk numhcr. 1denu11 .. ·a1mn llf pre) (mduJmg mdc( 
l.umly •• ind lm1.cr lc,cl 1dcnt1l1<a111111. \\hen: 1pplt1.a 
blcJ nun bet of tndl\ 1lhta.h of thut 11x.on percent ot 
101al s.11npl1• 'nlumc repre,enlcd h\ lhc lall!•ll .md tic 
'l:np1111n 11 ' ' m.1111,. 1111.:ludmg 11111cs on td• 111111 ... 1l11u1 
(Cg. "l''llll\~dl.'h>ll. partiill ht:.td t.IJhllk l111.'l,1ll1t• 
green:· , r "C.tl}plrarc muwoiu II) kg. ahd1>111<:11 
cal)plct, .11llcnnac" l. ,\II ,,1111plc' \\CIC rc11111wd lO .11 
1.·11hnl '1,1 ' ,tlll'I 1dcn11htal11111 .111J '·•hd holh 1111 lu 
rurc rclt:~ncc .111d lor further sluJ) or more precise 
11km1hc,111on ol pmhlc111al11. lr.1g111c111' \\111gs \\ere 
gcncrull) pcnn.111cntl) 111our1lcd •Jn rn1oo'>l.:11pe slide' 
lr•1 carclu I c"'armn.1110n All 'u"h shdcs \\Cfl' l.1hcled 
"llh the .1111plc number. and ,a,cd for 1u1urc n:ler 
en.c 

\\c ex nunctl lll•1'l ol thc ,,1111ple' 1 M:1:1111d 111nc. 
allcr "" h.1d g11nc 1hr.1ugh lhc en1irc 'en•'' of sample' 
fh' n·c:,u111111.111011 im:luded all -:unph:' \\ hl'I<' qut•, 
lion marks \\Cr1· 1H11cd hy thc 1dcnt1h1..n111n, .111d all 
'arnpk' c.. ••n1.11n1ng i11\cr1chra1c la'a 1h.11 \I ere: gcnn 
.111~ dil"h1· 11l1 111 1den111y /\ny quc,1111n' 1111 1tkrllll11.·a 
1111r "Cr•· rc,ol\t'd during lh" rcc\,11111na111111, t'llht'I 
l'l>rlr1n11n' th<· lll1g1nal 1dcn111ii.:almn or ,·c11r1•t·1111g 11 
\\<. <H'r<' u11l't"f\.Hl\C on all lir1.1l 1dcr11111,·.111<111,, 11 \\C 
<:•llld 1101 &><"tll\cly 1dcn11I) lr.1gmc111' ·"Ix lo11g111g H1 

a panicular l.i\on lhc\ \\Cll' recorded at thc lc\cl nl 
\\htch \\C l'llUld ht• (t'rl,1111 (l• g .• ··u111dcntilit:d 111\C<.l" I 

Sr \llSll< \I ,\'\l "IS 

\Ve idc1111hcd pre) 111 111<· lood ,,11nplc' 111 c..ltllcrcrll 
lil\•HHHnic lc1cb. 1lcpcml111g on the .1mc>un1 anJ 1:0111 
plo:1cnc" n1 pie) r,·111.1111,, .ind .i-.1ilablc rcfcr1•ncc' IHI 

particular '·"•lllllll11l poup' ldcnuhcminn '"'' gen 
era II) lo orJcr "' lanul) k' cl hul 111 .1 le\\ c.l\C' prey 
\\ere 1dc1111hc.t 111 gl'nt" 11•\cl S1n1.·c many 'mall 1.·.u­
C)!Onc' .11 d1llcrcn1 l.l\nnom1l lc\ch arc conlu,mg 111 
pre,cnl and 1111c1 pre!, "c ·"signed ca..:h pre) l.l\on 10 
.in ·· .mal) ,j," ~atcgor) tor purpo''-'' of 'urnm.1ry 'la-
11,11.:' and comparull\C Slall,111.\11 lc'i- The'.: ",111al) • 
,j,·· categonc' (h1.r.:.1llcr rclerrcJ w :1' "prcy la\.1 .. I 
\\Crc gcncr.tll) ordt•r or l.111111) 1axo1111m1..: Incl. h;M:d 
on the In cl 111 "h1ch till' m;qoruy cit prcy ncm' m 111.11 
group 1.11uld he a"1gncd <e.g .. '11111c 'Pidcr., "ere idcn 
tihc:d lll lamtly cir gt·nu,, hut 11111'1 could onl) hc 1Jl'll 
lilied a' lar '" the 'Jl1dc1 1uJc1: Arnneat·. hence \\C 

u'ed Arancac ,,, !ht• prcy lJ\1111 in the "an.1ly'1'" 
liclJ) ln"1far ·" P"'"hlc, till' .111.11)'" ..:a1cg11nc' \\Cl"C 

cho,cn lo u1rrc,p.1nd lll pn:) lunt:t1onal gniu1'- rcl.tll\C 
111 ll~ca1d1cr lorngrng ('cc Cuopcr Cl al t•ll)()J 1 nr 
C\amplc. "mglc" .111h \\t:rc pl;11.:cc..l m a ''-'!>.Irate ,·,11 
cgory fn.•m other flymg form~ 01 H)mcnoplera. and 
lhc <lcll\C. 111mpang/ll)mg le.1lhoppcr' \\er..· an.tl)tCd 
~cpar.llcl) Imm nlht:r, 111t1r1• .... ·Jcn1.1n group' ot I lo-
moplera ( lkn11p1tr.1. subwJcr ,\u.:hcnorrhy nd1.1) 

~unrni.ir) ~l.llhllcs Ille lu<ktl the nurnh<:r ol pre) 111 
"" 1du.1h rc• ,,1111pk lltt• numhcr ol dillcrc·m. 11knll 
l1cJ pre} l,1\,1 pc1 s.1mpk· (1 , •• lhc prC) dncr,lly pc1 
,<1mplt:l. lhc 1111.d 1111111lx·r t1I c.1th pre) 1<1\1u1 uggrc 
ga11•d acr"'' .111 ,,1111pk, .• 111d lhl· pcn.:i:nt ocnu rt'll• t: 
ol cad1 prc) 1.1xon 111 lhc• ,.unplc' Pcri.:cnl 11<:·cur rcn<.:c 
\l:h cakul.Hc·d .is lh1.• n11111he1 nl ,,unplc' Ill \\llldt 1 
ptC) l.1\1111 "•'' lo1111d. di\ 11lt:d h) th<: llH.1' number ul 
':unplc,. 

I or 1.:11mp:u.lll\C p111·po' ·s. Y.C calegorl/cd ,,nnplc' 
h) age ol bud (.1duh t1r llt'slhng), )c.1r. and month \\e 
rc,1n<.1cd compansons bcl\\ccn mate, anc..l lcmales lo 
aJuh h1nh, nssum111 • 1h.11 111\ 1hllcrl'lllC' hct\\l"cn the 
se:-.e, \\ould an<oe fmm tmds h1r.1g111g •lll th.:n 0\\11, a 
11ppu,l·J lo m•,1l111g' he111g kd h) lhc1r parent,. We 
"'cd 111111 p.1mnt1•111c· mt•dr.111 tc'h I Danicl I '.l'.10) f111 

'ornpan,011' t1I 1111,11 Jll <') nurnhcr' pcr ,,1mpk· .tnd 
numht·r ol pre) l.1xa pt:r s.unpk hcl\\t:Cn .1dulh .ind 
nc,1lim:'. h11 t·111np.111"'"' ol P•C) c111np1"i1ion 1nu111 
hcr' ''' cad1 pie) 1.1xo11 p<'t ,,nnplct. \\C lhCd rnulll· 
\.1mllc ~n.tl)'I ol 1..111ancc (11.1 \'.\:()\',\) t1n innl.: lr.111~ 
tumkd d.11a (Con"' er 1.111.I Iman l9l\I ). In ranl.: tr..111' 
tormar1on the d.11.1 arc mnkcd aero·' thc cnurc J.11a 
,el. \\1lh the r.:ink value' lli<n '"h'lltulc1I lor lhc m" 
d.i1a 'alucs, nd the anal) st' nl 'anan..:c modcl hi In 
the ,~-..1r1.:d r.111ks. I Ins appro.1~h control' tor non nor 
m.1hl} and hclt'T•"lgencll) uf '.in.tnlC' tn lhc ongmal 
da1.1 11 .. h•)1 n llJ7'i. l'ol\ 111 .md Rott 19'1~). 

RLSL Lrs 

0\ I R ·\I I 011 I ("o\tl'O~ll IUN 

\Ve anal) l'ec..I a 1111.tl of 59 "1mple.., c:ollec:tcc..I 
!rum ac..lull hirc..I.., and nc,tling ... 111 June. Jul). <inc..I 
Augu ... t ot I lJ9(, anc..I 1997 <Table I I. Cnmp<1ri,1in 

ol c..liet bet" ccn 111.tlc' and le male.., ""a-. linlltl'U 
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l.\Blh I £·001>$-1.\IPLl\lllO\I W1tt0\\ l·IH.\1tH­
ll<'> A 1 1111 Kr I<' RI\ ER P1<1st1<\ 1 " So 11111<' C .\II· 

I <>k"I '· 1n YI \I<. \1ovJH, "''' • "I> SI \ Of Blllll 

I '"' r.. 

Yca1 1996 18 
1997 40 

Month June 8 
Jul) 4, 
Augu'>I I 

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

Sc' Female II 
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) 

10 hinJ.., loraging on their o\\n (1.e .. not 111dud111g 
nc,thng-.). -.o Table I onl) rdke1-. total-. b) sex 
tor adult bird'>. In the re ... ult.., and d"cu..,,mn that 
1 ollo". v. c tir ... t pre ... ent data for all .,,11nph:' com­
bined. to p10,ide a general p1e1ure of South­
"e"tern \Vill<m Flycatcher food hahlt' during 
the breeding '>Cason at the Kern RiH:r ... ue. i-:01-
luw111g th1,, the samples are hruken do\\ n ae­
eording to \anables that m••> affect diet eom­
pos1t1011 ()ear. age. cic.). for tesl'> ol dillcrcnee.., 
among suhgroup'> of the samph:-.. 

The most numernu'> food Hems (tot.ii numhcrs 
of prey 111di" 1duab. comb1 ned .tem.,., -,.1111plc'>l 
at the Kern Ri,er -.ite \\ere true hug., (order He­
mip1era) follo\\cd by ftic-. (01pter.1) .md beetle-. 
!Colcoplcra: Table 21. Mo ... t bugs \\ere \mall 
spc\;ies heed hugs. famil) L)gacidae, or simi-

larl. The large't number.. of Hie., iden11hed \\ere 
medium .... i1cd mu-.eoid Ilic:-. (famil) Anthomyi­
idae and "1111lar1. T\\o medium-s1Ted 'oklier 
ftie' (Stra1iomy1dae) "ere also identified. along 
with two gnah (Nematocera). Mo ... t beetle.., were 
very small specil!-., but a few medium-s11cd spe 
cies were al-.o found (inducting tlat-headed 
wood-boring beetle,, family Buprcslldae. and 
searah heclk'>. f<11111I} Searabacidac). 

~C\t in order of abund•mce were termite.., (or­
der hoptera). leafhopper ... (Homoptera: Cicadcl­
lidae). 'p1ders (,\r.meac). bee\ and \\ a-.p ... ( 11;.­
menoptcral. .md dragonfhc.., and da111-.elll1c~ 

(Odonata). The majority of spiders \\ere ... mall 
individual .... Fanulies identified included l)n' 
spide" ( hurnl) O:>..yop1dac. genus Onopt'.\) 

jumping spider.., (Salt1e1dae). and crah sprucr' 
(Thomis1dac) I lymcnoptcra in the diet wen: 
particular!) dl\er..1:. Anh (Form1cid<1c) were the 
only non-llyrnl' -.pec1e-. (wings were not pre ... c111 
in the 'ample') \'<trious bee\ were the mo-.t nu­
merou1., h) menopteran' in the .,ample<,, "llh both 
medium- tu l.arge--.i1ed .,pecies (Apoidca) and 
\mall spe\;·1cs (I lalieudae) Other h)- menoptcr;ms 
included digger and thread-\\a1.,tcd '""'P' 
(Spheeidae) .tnd parasitic form' ranging in 'itl' 
from till} <Ch.1le1didac) to mcdium-s11ed ( leh 
neumonidae. I eueo..,p1dac). Mo.,t terrrntcs werl' 
in the larrnly Kalotl!rmitidae. Creadelltd-. and 
odonatcs could not he identified to a liner lcvd 
Taken topl'ther \\llh hug .... Oic\, and bi.:etles 
thc\e groups ernnpnsi.:d 85':f of the pre} num­
bers recon.led 111 the -.ample,. 

Con,idered in term'> or percent ll<.:CU11ence, 
flies \\ere the nHht common pre) ta\on. \\llh 
one or mon .. · tlil·s pre-.cnt in nearl) 7".'r of lhc 

1 \Bl I·:? Dn 1 Co,1rosr110' o So11m\1s111t" \\111ov. l'IHAt11111<s \I 1111 Ktl<' Rl\IR PR1-.11<\I, HA'>ll> 
'" 1·1(\1 S\\1Pll\COLLlt'lllll' '"""\Ml llJIJ7tN 59) (TOIAI NlMllll<Cll PIH' 1'lll\IDl.\IS "11P11<<l'I 

0< t l l<lll ''I or P1<1 y Tu.\) 

""ulllh~:r nl 
f 11\0ll Jlr\ • ., 111c.h\11tlt1Jl rJ\OJI 

Hc1111ptcra 69 D1ptcra 
D1p1cr.1 (l' Hcm1p1cra 
C11lcnph:r.1 4.l Colcoptcr.1 
l'optcra '"' OJ1ma1a 
C1lac.lclhJac v; H) mcnnptcr.i/ll~ mg 
Arancac 27 C1.: <lclh<la..-
I h nu:noptcra/11) mg 25 Ar.m..-.1..-
OJonat.1 24 Plant 
Plam 15 Lcp1Joptcra Ian a 
U111Jcn11hcd 111-.ec1 I 0 1'opo<la 
I .cp1doptcra larva I) Un1dcnt1fil·c.l 1nwi:1 
ho pod a 7 Homoptc-ra/cu hl' I 
H1u1111rtcr;i/othcr 6 Lcpidoptcra aduh 
I .cr1tloptcra at.lull 4 lsoptcra 
hnnundac ' Form1c1tlac 

• ~umhcr or Lirnplcs cont:unmg prr) 1tcm • d1\ 1&-d h) 1hc tot.ii numN:-r ot ...;unplcs. 

'f t-.:\.Uflt"llH' 

m l\.unplc~• 

74.6 
64.4 
52 5 
40.7 
JS 6 
.l56 
JO 5 
IJ6 
I 1.9 
11 .9 
I 0.2 
8.5 
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 tl.llS () 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."·' 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 hect le' \\ere 
both present in over half uf the "1111ple' I hc..,c 
prl',Y ta\a \\ere followed (in order) hy d1.1gon­
f1ie' ,111J d.1111 ... elllie .... bee., and \\a'P"· h:.1!110p· 
pen ... and 'Pllkr-.. All other di.:t c111uponenh 
\\ere p1 L'senl 111 fc\\cr than :!()"; ol till" s;uuplt:,, 
Conmhution-. ol dlf h:rcnt pre) ta\'1 sl11m some 
di 1Tere111.:c' ''hen m.:a-.ur.:J b) 101.11 numhe1 '· 
comp;trl'd to percent occum.:nce 1Tuhlt: 2) Notc­
\\orth> rn th1' reg.in! .m: the rdatr\Cl) h1!!hl'1 
plucenwnt of ho pt er .i in total number .... and 1 he 
higher pf<1CL'lllcn1 ol odonates in percl·nt ocl'llr 
re nee 

C0\11 \!{"()'" II' Yr \f{ Ac.1. \~II Sr :'I: 

Wl l'llmparL'd prey compo ... itmn (numhlrs 111 
food 111:111 ... ' ' 11h111 lll•l]or prey t:.l\,l, \\llh 1.ml\ 
1r:111'111111.11u111l of thl' ,,1mpk-. bet\\l'Cn )l'.1rs 
( 1996 ''· llJ1>71. l ·or tlm. ,mi.II)"" l.llld thoo;c of 
age .inJ ex. folhm 111g1. \\C w .. cd the ~C\Cll most 
l'lllllll on 111\l'rtehr.nc: 1.1x.1 111 the ,.,1111ples ( I )1p 
tern. H) 1111;nnptcr.\. Hemiplct.1, C1~.1ddhd,1c. 
OJ1111na. Coleopter.i, .111J Arane.1el. \\llh rl' 
ma1ni lg food il.:111-. grouped in .in "111hc:1 '' l'.11· 
cgory I here wa.., a ..,1g111lican1 dit lc1e1Kl' 111 

uimp >'II 11111 ol 11m.1or prey taxa hl'l\h'en I (}l)(, 

anJ I J97 (1\11\NOV•\ Wilb' \ 0.5-176. I·, 
:?.C:-l. P 0 027 l lndi\idual c11mpansrn1' h) 

pt<!) tnon ( l.1hle 1) rc,calcd that the d11fc1c1wc 
OCl\H•n )l'·"" \\,1-. drl\cn b) a l.urc d1ft..:1cnce 
in the: numhc1s ol "PiJc:r' (Aranc:ac) Ill lhc diet 
(F, II 13 75, p 11.001 ). Other PIC} ~111UP' 
J1d n 11 d1flcr s1g111hcantl) bet\\el!n )C.1rs. Be 
cau-.c 11! the "nail 'ample '11c ... for June 1c1gh1) 
:111d 1\ugu,1 (oOl'l, \\l J1J not 'lati-.1ic<1ll) com­
pare diet hy month Visual 111'peet111n nl dat.1 
-.umm 1ril.!..,, hoWL'H'r. 'ugge!>h that thnc flhl) he 
diflc:rtnL·o.:.., . h11 example. mean number' ol k:1f'­
hoppl-s per thct .,ample were: I .JX Ill June ''· 
0.49 i1 July. \\bile 'fliders had mean numher' of' 
0 51 11 Jul). hut "ere not found .11 .111 111 the 
limite J n 1111he1 of June sample-.. 

There \\Cre .tl,o '1gnihl'.llll Jilfercncc ... 111 J1ct 
compo..,i11on hcl\\l'Cn :idult' and nc:..,tlings (Fig. 
I: \\1fl..,· \ 0.52J<i. 1•8 ,, 2.96. P - 0.017!. 
The con1ribu11on of odonatc .... heerlc-.. and "uth 
er la:\a" \\H'> -.ignil1l'a11rl) g reater in the Jict 11f 
ne,1l111gs a ... comp;Hl'd to ;idulr... !Table 4). Adult-. 
and nesrling.., \\erl' -.1gnihcan1ly Jifkrent us well 
in the total number' of pre) inJi\ iduul.., per fcl'al 
'ample. a-. \\ell "' rn thl· n11mhe1 of identili;iblc 
tax a per -.ample ( I .1hk· 5 l Diet -.ample ... Imm 
nc:..,tling bird' con1.1111cd '1gnihcantl) higher total 
number., of pre) th,111 diet -..unple ... from adult, 
( \kdian Tc,t. T .~.fl:!, P 0.00 I J and ••"11 
contained mo1e pre) t,1\,1 per 'ample than -.am· 
pie ... from adult-. (\1cd1;1n fc,t, T 3.68. P 
0.001 ). Some pie) ta\a \\ere only found in -.am 
pie\ from )Ot111g bird,, indu<lmg termite-.. lanal 
and adult L.c:p1d11ptcrn. isopotf,, and plant ma­
terial. 

h:-malc anJ male W1ll1m Hycatchcr' did nnt 
dtffcr o;ignifi..:antl) in mer.di diet c11mpo..,i1ion 
t\\.1IJ,..,· \ O.:!."NX, I·. :?.77. P - 0.098). 
Int.II\ 1dual compartM>t1' h) pre) ta\nn "c:rc "g-
1111Jcantl) J1ffl•ren1 11nl) 1111 D1p1cra <f1 4 

4. 7h. P 0.047) I he propl•rt11111 of D1p1crd a\ 
c:rag.:J 0.14 111 the diet of lcm.1le,. roughl) h.111 
that cO.:?lll in thl' dll'l ot nt.1fl•,. 

DISC l SSIO'i 

Ch.1 KAI r Du 1 C'o\11~>s1110' 

fill· <l1t't 111 hrcl•dtng Soulh\\C-.tc:rn W11l11\\ 
l·lyl·:w.:her ... ,tlong Ilk· Kc:rn RI\ er 111 ... 11u1hc111 
(\1lilornia indudl'' .1 h111ad 1.111gl' of' tl)ing, \Cg· 

ct.l11on·d\\ c:llrng. .md grm111d·d\\ elhng anhn> 
pod-.. \tan) ptc) 11l·111s \\en: 1de1111hcd to lo\\cr 
ll\\llllum1e k\ cl-. than lh•"C 11-et.1 to ,umm.trtll' 
d1ct. ;mJ ... 0111c of thl!,t' mnrc ... pel'tllc 1dc:1111h 
..:.1111m' prm; idc .1,1,1111onal m<.1gh1 into the: ,.,,_ 
.1g111g heha' tor ''' S11111lmc ... 1crn \\'illtm rl) 
ca1che1-.. 'hH> ol rill' Ilic-. 1dent1hed \\Cre specie., 
111 the ;.ubo1tlc1 Nc111a1ocl·1,1 (lhl' group inc:ludmg 
midge' anJ gn.11-.1, \\hich are ... 111~111. ''cal\ly-lly­
ing 'pccic .... Mmt 111 rlw flil·-. in th.: di.:t. hm'­
C\cr. wer.: t-.d) p11.11l· 11111 ... t·nid Ilic' 1 -.ection Ca 
l)ptrat.1c .... uhordc:r C')clonh,1phal Thc: ... e .uc.: 
111cd1um· ... 11l'J, ... 1m11g fl) 111g 'if'C~ ll''>. TI1c: largest 
number uf H)111l·nop1cr.1 thut '"'re iJcn11licJ 
\\C:rc hcc, ( ... upcrf.mnl) Aporde.1), \\ hich .ire .1ls11 
strong fliers. .111J \\ h1d1 I) p1call) feed trom 
Ihm er.... One "holl! 1 uod llem brought b) an 
.1dult to a nc..,tling \\,1.., n>llectetl .• mt.I idenuhed 
,,, a mcdium·si.tl'd '1>khe1 11} c Diptera: Stratio 
my itlac ). also a 'rrong- fl) ing. flower-' 1' .. 111ng 
lorm. 

Moderate 11u111hcr" of 'Pitier., \\ere also re· 
t"1lrdc:d in the diet Sollll' ol' thc:'c were small 
'pitier-. that could h,I\ l' hc:en caught "hile "bal 
Imming" (fxmg e.1mL·d thwugh the air on long 
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100 

0 formrod.e 
90 • ..ep dopier• edu I 

80 • Hom op1e1e~lhe1 

c 0 sopoda 
.Q 70 
't: El lep doplere lor>e 
(/) 

0 60 0 Plenl 
0.. 
E m HI"" enoplere; )llng 

0 so • Odonela 0 - 40 ~ Alaneae 
c 
<V [SJ C 1c4Jell1d.e 
() ... 30 D <V Coleoplera 
0.. 

20 f2l lsoplera 

!ill Hem rpl~r• 
10 • Dopler a 

0 

Nest lings .Adults 

I !Gl RI I Dl<'I "11npo,11io11 <h•~·~d on tot.ii number of pre} 111JI\ 1c.luah 111 111.11111 prl') t.l\,1) 111 lll',ll111g and 
ac.lull Suuth''"'h:rn \\ 1llm\ l l~~.11d1«1,, lrom till' Kl'rn Ri,cr Pre,cn« 111 Mt111lw111 C.1hlorn1.1 :"' '' ""'tl111g' 
.ind l<i .1dulh 

... 1r.mth of lhl'll O\\ 11 "1IJ... J I lim C\ er. '11111<' ot the 
remain' \\Cf<' lrom ... p1dcr' that \\ere too large 
to ~ t:.1rricd lhrough thl• .11r. 1 he ... e mu'! h;I\ e 
~en ~::iptu1ed e1thc1 Imm \eget.111011. trom the 
ground, 111 out ol then \\Ch .... In .1dd11ion. 'omc 
ul the 'p1d1.;r' \\l'rc ot gwup,~.g .. jumpinf 
... phJcr,. r.urnl} .... 1lt1e1dae th.tt do not huil<l t) p­
lt:ill \\ch,. and 'o mu ... 1 have hccn l·apturc<l ellhcr 
on 1tw ground 111 on \Cgetallon. I c.1tlmp1-i.:r .... 
01h.;-r h11m11p1cr .111 ... , .ind ... m.111 hl'el le' are capa­
hk 111 tllghl, hut -,pend m1i ... 1 111 1hc11 time on 
\Cgctation, and \\Crc prnhahl) tah•n primaril) 
h.> hnH'r·g lc;111111g 

Thi ' range ot pn.') u11re ... prnllb rdatl\·c l)' \\Cll 
\\ ll h rcpo1h dc ... crihinf W illo"" I lycatcher feed-

l,\BI I· -I Co\11'\lll"'' 01 1>111 C1l\11•os1110' rn 

1\lll l I '"" '\it \ll l'\lo Sot 111\\I \II I<'\ \\'1110\\ 1·1 ,_ 
( \f(lllR ... \I 1111 "'ll" Rl\IR l'RISlf(\I 

fll\00 \dull JM 

Dipt.:r.1 O IX 0 I 6 2.IX (J 1-19 
1-1 ) mcnoptcr,1 0 05 0.07 2 55 0.120 
Hcrn1ptcm () 17 o I<; 0. IOI 
CK.1t.ldhd.1e 0 09 0.07 0 552 
Odu11:11.1 IJ O'i IJ IO O.Oll\ 
Colcop1cr.1 () 07 O Ill 0.014 
,\raneac () 0-1 (J.()4 0.221\ 
Other t.l\a (J '5 () 027 

(~IC'-0 

ing bcha\ ior. \\'1lhl\\ H)c.ucher~ pnmanl) Im­
age h) h~I\\ king 11) ing ill\Crh:hratc' trom 1hc .ur. 
aml ho\cr-glea11111g pre) lrom the .. u1 t.1.:e 111 'm­
roun<ling H:gctallllll rhc lrCl!llCllC) o l glca11111g 
a' a pen.:en1,1gc ot .111 tor.1g111g ll1ghh 111 \\ilhm 
Fl)catt:hcr '>!lid) popul.111011' r;111gc' trom J5'' 
io 6.Vr lrral..e' aml John ... on 1982. Bario\\ .mu 
:\kGilhHa} 1981>. In W,1,hington. ll'cding ll)­
i.:atd1cr ... gcner;dl) made ... 11011 ( 1 1111, hori1on­
tal flight-. from thci1 loral!mg pc1d1~·, 1 l·ral..e ... 
and loh11,on I 982 l \\ lwn I 01 aging 111 open a1 
ca-.. or \\here under,tor) \ cgct.1tion 1' 'Jl'll'l' rn 
ab-.ent. W illov .. I lyl·at~hcr ... \\il l .11 ... 0 -.a ll) dcl\\11 
to i.:apture pre) Imm 1111 01 ni:a1 1 hi: ground ( E. 
Paxton aml M Sogge, pl.' r .... oh ... c 1 \ ) 

TABLE 'i. Ct>\11'\lll"'" 01 101 \I Nl \llll R rn 1'1<1' 

('\1)1\ llll \I' l'I R <; \\11'1 I \'\ll Nl \1111 I< t •I \1 \JOR 1'1<1 ' 

1\'\1'11< \\\ll'l I • .-, 1)11 I \\\U'l I\ lllll\I i\Pl 11 "ll 

"J~\11 f'\C '>nl 11\\"ll I<'\ \\I I 0\\ l·t \l \It ltl I<\ \I 

THI Kl R'\ Rl\I R 1'111 'I K\l 

\kn \t:-J1an Nan;: ' 
Total pre) per 'ample 

At.lulh 
.j ' 

<; " Ill 
,c,tling' X.7 7 24 19 

Pre) t.>\a per 'ample 

At.luh' u '5 -I 16 
,e,llrng' '\.-1 'i 2 I() 19 
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I •ta/ 1111111/1, •n of flH' \ " 

Thl· 101.ll numher-.. of pre) I rom .ti I , ,1111pk' 
ct >mh11wd prtl\1de' a general pic1u1e of lhl' O\er­
al I diL'I of the Kern RI\ er popul.111on, -.lum ing 
ti l' 11ll1He1K u1ntr1hut1on of each (lie) 1:1\tlll lo 
the diet . ,1, 1.:1 .ired O\ er any individual pri.:le1 L·nc­
L'"· In thl' Kern River 'ampli.:!-.. thlL'e onk1' 
true hug' f11v •.• 111J hectJc,- m,1tk up dthi.: to 
h.ilf of the total number of pre) i1e1110., ( l.1hle :!). 
'fi.:rn111cs rnnked fourth in tcmi-.. ol 1111.ll num­
ber' lkl'' .111d '""P' \\ere rclali\el) le\\ in 
number, , "nh dragontlic' .111J d.1111,cltl1c' rc­
curJed 111 llht ,f1ghtl) lo'' er number' 1h.111 hec' 
:.md \1..,1s1" Gl\Cll 1he large -.i/e of dr.1gonllie' 
and danhcltl1e'. and the rclatiH'f) l.ugL' 'i1e of 
man~ of the hee' and \hl'.po., rel'\Hded (hL·es 111 
the 'upe1 ta mi I\ A prndea, !-.pheL·id \\ .t'fl'· <lfld 
other moderate -.11ed ..,pecic'>l. the'L' !!rtlllJl' .u-c 
pr obahl'r lllOll' important in the JiL'l th.Ill '1111plc 
ran!..: 01de1 \\tiuld indicate RarL' diet lll'llh 111 -

duJe o.,mall 'L'Cd' tnim u111dL·n11hcd truit .ind .1 
Ii:\\ tln) k,I\ c,, \\ hi1..h \\ere lhe onl) pl.Jilt re­
m.1111-.. found Cii' l'll the 'mall '"l' .md number 
ot the lc,I\ c,, th ... ·) Ill.I) h.t\ t.' been 1ngL''ited 111-
c.·1<.kntal to other keJing. Tho ugh 111trcqul'nl .111d 
le\\ 111 1111mber. the pl.1111 remain' .Ill' 1ntc1c'it1ng 
tor the .1ddit11111al hn:adth the) 111d1L.lll' for the 
Jit.•t 

/'1 •1«·1·111 <lf't 111"11•11n o/'prer /il\ll 

Pl'l"t.l'l1t on'UHt.'IKt.' 1' a me.t\Llrt.' ol ho\\ prL'\ ­
.tl ... ·nt .1 particular prey ta'\on is 111 the dll't rill' 

pre) Item' th.it 111dl\ iJu,11, 111 thl' popul.H1t>11 t.1J..e 
llh1't c111i...1~tl.'11tl) 'h"ukl .1pprn.1di 100' ' 111 1lt.'r­
l·e111 occ1111crKc \t the otlwr c'trcmc • • 1 pre) 
1.1xon th.it 1s 0111\ rarcl\ co11,t11nl.'d \\ill l1.1 ~ c .i 
\c!r) lo\\ <KlUrr~rKe r.1~c . Ro,cnlx-rg .md Coo 
per ( 19')0) l'llll,1<k1 (X'fl.:l'nl llt.'CUITl'IKe .1 1du­
ll\l'I) u111k lllC':t'llll' ot J1c1 . llo\\l'\l'I, pl.'1..:c11t 
rn.:C:lllll'lllC d.1t.1 d\Oid the hi.1 ... th.It Ill.I) hl.· 111 
troduc:L·d into tot.ii pre) numbc1' h> onl' 111 .1 fc:\\ 
111J1v1du.1b taking large number' of a 'ingk prl'y 
tax on l' itlw1 t hruugh inJ1' idual p1 efc:a'lll'l'. or 
due lo .1 lt•l".11 01 tcmporar) ,1hund.t1Kl' of thl· 
prl') 1,1'\011 F(ir cx.11nplc. the relatl\ cl) l.11gl' 
n11111her ol lcrnutc' 111 the Ji<.'t cwi...1•tcd of .1 t1>­
t.1I of 18 tl·rrnitcs taken b) onl) lour birds <7', 
t>I thl· dil.'t 'amplcs examined). H) co111p.111<.011. 
do,I.' 1<1 1hc ,,11nc numt>er of lc:.1fht1ppc1 s ( ~5 I 
\\Cfl' 111dudcd 111 the diet. hut thl''C \\etl' d1,1rih­
u1L·d tlirnugh 21 -.ample!' (J7', <1f the .... 1111pli.:' 
c:xamll1L'd). All ol the tcm1itc-. cxam111l'd 111 thc 
o.,amp(c, \\Cle \\1ngcd indi\ldual .... and p111hahl) 
reprcscnll'd diancc: occurrcm.:cs ol tlyc:atcher' 
!ceding 111 thl \ ic1111t) of 1enn11c mating fli)!ht'. 
whl'n la1 ge number' of fty mg 1c1111itc' \\ l'rl' in 
the au. 

I hl• thrcL' 1110'1 prc,alent 1h1ghc't pc1t.l'llt tll'-

curn:nce I J1ct item' "ere the 'amc 1hree 1h.11 
rankeJ highe't 111 tt.'lllh of total pre) numh1.:r, , 
c'\ccpt that llll' mJc1 of Diptcra anJ Hcm1ptl't,1 
\\'<l\ rc\cr,ed I fhhlc .:?l I'crm1tcs (l-.optcr<1l \\t.'ll' 
much lo\\t.'r <near the hottom) in percent tll.'t'lll 
rcncc c:ompan:d 10 tot;tl m11nbi.:rs, and bee.., aml 
\\a'P' (H) llll'lloptl'ra> .111d dragonflie-. ,111J dam 
'elflie.., (0Jon II.I) 1.Jllh•d l11gher in percl'nt ol.' 
currenc:c than Ill numhcr-.. Prco,umabl) due to 
the11 'i1c: and rd.lli\t.'I) Im\ <t\ a1labilit). llllllt.' 
than one ouu11.11c \\ ,,, llL'\ er found per 'ample: 
h) menopter.111' \\ere u'ualh nnl) one per .. am­
ple a' \\ell (\\l• rccorJed l\\O 111dl\ iduab in onl) 
four ,,1mpk•q, In contr.1 ... 1. inJi, iJual 'ampll'' 
often conta11k·d l\\O 111 more lcathoppcr' or -.pi ­
dc:r' (up to '1' pc1 'ample for lc:athopper' l T11" 
ac.:t:ounh lor till· ltmcr total number,, hut higher 
percent O<.:l'u11enn:. of hyml'nnp1cn11i-. and t1tlt1-
11a1c .... 

( O\IP \Rl'O~S 

Tt'mporal tltf/1•11"' 1 1 

Diet compo,111011 J1flercd 'ignihc:,11111) h<'­
l\\ een 1996 and 1997 ( l.1blc \), Thi' dilfer<'llt.C 
\\a' prim;1ril) duc 10 .1 much higher contnhu11011 
ol 'Pl<ler' to thl· diet 111 1996 nm1p.lrcJ to 1997 
Othcn\ j,e. thl' d1L'I ol the Kern Ri\er fl)t:.1tdwr' 
'""' rc111arJ...1hl) c.:011.,1,tcnt hct\\ <.'en ) car,. In 
particular, pmp111111111., of tht: t\\n 1110 ... 1 numerot1' 
item' in the d1<'t (I k1111p1era and Dirtera) \\L'rl' 
1ery -.irrnlar in llJlJh .111d 1997 (Tabk .\).Small 
-.;1111plc 'ill'' u1J not pc1 mil stati ... tical c:omp.111 -
"111 of ch.111ge' 111 p1 e) l'tlll1po\it1011 ll\ c1 till' 
cour-..c: of thl· ... c.1,1111, hut th1' \\ ould he \\ 111th 
Ill\ c,11g.11111g. (;I\ en the 11i.1rl\<·d 'ea,1.in.ll t..'h.111g­
c' that 111.1\ \X'< Ur 111 111\ ertehrate <'omnurn111l''· 
u1rrc,pond111g 'h1li.. 111 till' d1et 1>t the fl) c.1tchc1 s 
\Hlllld nnl Ix· M1111rr~111g 

\ i:t' t/1//l'lt I/(,., 
There ''ere '1g111hL'o111t d1 lli:rcncc' in the food 

!'.ampk' Imm adul1' .111d nc.,tling,_ The'c includ 
cc.J difli:rL'lll'L'' 111 l·rn11p11,1111111 crdat1\e number' 
''ithrn dille1c11t pl<') 1:1\,1. fahh: .q and ddti:1 -
c11L·c, 111 qu.111llt) Ctotal number' of pr<') per 
'ample. and nu111hl·r., of Hknt1hL·d l:t\a per ... am 
pie: 'fable Sl. u111bc1' ol pn·) indh u.lual, ,111d 
pre) d1,er.,ll) \\t.'ll' h11th '1gniflt:antl) higher 111 
'ample' from 11c~tl111g' rhan 111 "ample, fr,1111 
.1dult' ( r able .. ) h1r all of the 'ample' ta I\ en 
together. 1he dil·t ol ne,tl 111g' \\a-. ai...o o.,ulht.111 
tiall) more dl\l'1'C than that ot adulh I hg. I l 
The }oung hird' from \\frn:h \\e obtained 'am 
pies were rclat1H~I) athanc.:ed (7 10 J,1y~ old) 
M> \\l' do not l: 'Peet there to be diffcrc1K'L'' 
ha\ed "mpl~ on ddkrL'11tial ahilit) to digc't in ­
\ crtebratc pre~ C ct Kar .1,0\ 1990. tor \er) 
young birJ, 1: nor dal \\ c ob,enc t'\ idcnt Ji f­
terence' in the tr .1gnK'l1h rcl.'O\ ered that '' oulJ 
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'u)!ge ... 1 dil lcn.:ntial c.Jige ... 11011 bct\\l'en ,1dult-. and 
'Ollll!' 

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

Afa/1·1 1111d /emale.1 

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

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

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

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

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

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

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

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

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

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

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

Will<m l ·ly1.:atd1l·r pre\ ba'>c may he -.trongh. 



W ILLOW FLYCATCHER DIET-Drost et al. 103 

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

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

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