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ErrECTS OF MONOGAMY AND POL YGYNY ON REPRODUCTIVE 
SUCCESS lN SOUTHWESTERN \VILLOW FLYCATCHERS 
(EMPIDONAX TRAILL/I l:XTIMUS) IN ARIZONA 

RI BH'(',\ E DA\ IDSON \ND Ll'W\ J . Al 1150'< 

\11\tmd \\.: anal}/Cd lh<' 1.:producllH' co11,e4ucn..:c' ut .1 1111\Cd rnJ1111g '1r.11.:gy tor the c11da11 •cr<'U 
Snulll\\C\lem ~rllo" f-1)•·11<.:h.:r U.111p1d"'w' irmllii t•\11111111) 111 n~ntral Ar11ona \\'.: monm>r<·d 2X6 
bin.I- 111 1998 and 19'1<1: 2.n al'll\\.' nc'I' (rncludmg rcn.:,hJ \\Crc lo,::.ucd. 01 1he,c. 124 151' ) \\Cr.: 
bu1l1 b) pol) g) nou'h p.mcJ tc:111.1k' In 1998. 52'"' ot all mnn11or.:J tcmalc' and 29'k ot mnn11m.:d 
male' ''ere mated r<•I) ID 1111u'I) . In 1999. 59'k of 111on11nrcd fcm.1lc' anJ J7'k of momwr.:J m.11c, 
\\CIC ma1eJ pol)!;!}llou'I) lkcau'c '"urce' ot \ariab1hl) 111 rcprodu<.:11\l' 'ucce" ..:an hc: ,·rn<1.1l 111 

u11Jcr.1and111g 1hc ab1hl) ot cnd.1ng<·rcd 'pccic' 10 m,11111a111 ,1,1hh: or mcrca,ing f'<>pul.111011'. \\l." t'\ 

.1mmcJ "hcthcr maung 'latu' .111<."l'h:d 1hc probab1ht) nl th.:dg111g nnc nr more young or 1hc: nurnhc:r 
ol )llllllg tlcdgcd . For tern.tic,, none: ot nur mea,ur.:' ot rcpnidul"ll\C 'uc.:c" drfterc:d .1, .1 t11nc·11nn 
ol maung la<.:U<. lll\kad. h:m.tle .mnual 'Uc<:c" 'howcd "g111ti,.1n1 h<:l\\cen-ycar variabihl\ . I h.: 11dd' 
of a pol} gynou' m;ih: tkdgin)! ,11 k;,1\1 one young were l 7 8 l11lll'' grca1cr 1han ror monogarnou' male,, 
and polygynou' male' lkdgc<l nmrc young O\'Cr thc hrl'eding 'l'll\011 than did monogamou' mail', , 
We 111terpre1 thi-.. <l1ffrrcncc "'a ''mrtc func1ion of 1he number nl male' and/or n.:,11ng .uctmph 'irwc 
a\Cragc number of )Uung per ni:'I did 1101 d1ftcr between nmnogamou' .111d f'<llygynou' male, , Mixed 
ma11ng 1ac11c, aho altc:<:t our .1h1ht) to .:'11ma1c popula11<111 "'e ot hri:cdmg adull, , If pol Hi> n) •11.'<·ur' 
r.1ngc \\idc. and a1 higher r.1k' 1h.111 prc\lou'I) ,u,pccll'd. su11plc u~c of 111alc 1cm1onal "mg (.1,su1111ng 
one ll."m;ile "uh C\ er) m.1lc) to c'11111.11c 1he number ut brrJ, .11 .1 ,,It. "111 u11Jcre,tim;i1c r<•rut.111011 
SI.IC. 

A.n \\11rJ\ , fmp1do111H 11111/111'111t111/\ : lkJgrng 'u.:,cs,. m.11111g ')slc111,, r<•l)g)ll) . repr0Ju.:1rn11 , 
Sllulh\\ c'tcm Willm1 l·l)'l·•tc her 

l'hc.:1e .... c;ontinurng Uc\clopmcnt ,end clahora
tion ol rnodcb lo dc\cnhe 1hc nolu11011 and 
ma1n1cnanc1: ol both monogamy and pol)'gyn) 
wi1h111 -.111glc population\ ol bird' ( Yl·rner and 
W1l1 ... 11n 1966. Onan... 1969. Emlen .md Onng 
1977. Se;.11cy and Ya ... uka\1a 198lJ. Petti 1991. 
\oul.up and Thomp ... on 1997.1. John ... 1111 ;mu Bur
le\ llJ98J J"he'e molkl' an: built on the cheor) 
that 111.111ng ')\tern\ arc ... 1nrc1url•d b) male-male 
.111d kmak-tcmale compeution lor r.:,oun.:c-. 
and 111.11c ... < K1:m~n.1cr' I 995 l. r he rcl.11" c i m
portanc;c ot 1ntra-,cxual cornp.:til1011 depend-.. on 
c n v11un11tcn1al feature ...... uc.:h m. r1.,nur1.c a\ail
••hilll) qualit), and di\tnbutmn ( Vern.:1 anc.I 
Will son 1966), and on ac.luh ... ex 1.llm (Smith et 
al 1982! The mating system ol a pa111nilar ... pc
c.;1c' '" 1:0111pri ... cc.I of iacuc' that hire.I ... u ... c undcr 
dillcrcn1 -.itua11nn-. <Johnson and Burle) 1998 l. 
I kre. 11 c rckr to polyg) nnu' .1111.l monogamou ... 
ne-.ting a' -.cparate tactic .... 

Pol) g) 11) '' genera II) a ...... umed tn he: .td' an
tagcou' to male' becau ... c pol> !D· nou' 111;1le-.. 
ha\C lhc po1cn11al to produce morc llcdghng-. 
l.'<1d1 h1 ceding 'ca son < \\ heel\1righ1 1.'I al. 1992. 
l\oul.up anu fhomp,on I 997b. Pari'h anc.I Coul
son 1998. Luhjuhn el al 2000) and more recruits 
In future hrecc.ling populauons (Care) and Nolan 
1975. Soul.up and Thomp,on I 997h) I lmvcver. 
!line\' l.'Oll ... C:quences Or trade \ltf' fu1 fcmaJc\ 
1.·an he more difficult to a"'-'" CSmllh el al. 
1982. Han .md Tome' 1989. Pctll 1991. Wheel-

right ct al 1992, Bcn-.ch 1990. Soul.up and 
Thomp ... on I lJ97a). l·cmale-. ma) p.11r w11h an 
already matcd 111.rlc JI male parental can: con 
tributes relatncly lrlllc toward fledging \Uc;ccss 
!Ban and 'Tiu nc ... 1989. Webster 1991. Pan-.h 
and Coubon I 99l0. JI tern tones of pol)g) nou\ 
malc' conl;11n hi\) her quallly habitat CVc1 nc:r .md 
V..11t ... on 1966 OnJn ... 1969). if female-. .ire un
able to d"nrn pair 'u11u' < Searq and 'r a-.ul..1w.1 
1989) .• me.I/or 11 1hc gcncti1. qualit) ut 1h1: malc 
j, gr<"all'I than 1h.1t ut unpaired male' ( Verncr 
anc.I \'v 111,nn 1966 Soul.up anll I homp,on 
I 997h. Star" olll anll DreHm 19991. 

The Willm\ Hyl-.1tchcr (E111pitlo11a\ 1milf1i)" 
c.:on\ldcred a l)' pi1:all) m nnogamou' spel'IC' 
(Scdg"' tl I. 2000). alt hough polygyny ha' been 
reponcu 111 Can;.1d.i C Pr..- ,<.:oll 1986). nor th <.:en 
tral Cnlor.ido .ind '>Ollthca\lcrn Oregon C Sc:dl:'
\\ 1ck and Knopl 1989. Scdg\' .. ic.:I. :2000). \OUlh
crn Califom1a ( \\ hilhcld ct al. 1998). Jnd on the 
lo\\ .:r Cnlor;,ic.lo R1\cr in J\ri.1ona .md Cahlo1 nia 
c.\ikKcrnan ;111d Br.11.lcn :wot). \\ 11h111 thc-.c 
populauon .... pol}g) n) rate' ha' e been docu· 
mentcll a-.. high a-.. I 'i' c in Oregon, 50<:1- 111 -.outh 
ern Cahtorn1a cScdgw1c.:I. 2000>. anu I O't on the 
lower Colorado Ri"cr (McKeman anc.I Bradl·n 
200 1) 

To desi:rihc hrecu ing ... 1aw ... anc.I rcproduc1ivc 
con,cqucncc' I'm monogamou-, anc.1 polygy1mu ... 
SouthWC\ICrn Wilhl\\ H)Clltcher ... ct.. ( l'\(/1111/\) 

in central -\ri1ona. \\C compared 1hc1r tlcc.lgmg 
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'1'1\BI I. I. A'''-l \l \ 1 \11';<, I \I IK hlOl<\1\llO' 101< Sot 111\\1\Tll<' W1110\\ l'IH'AlClllK' I' Cl'IK\I Alli 
/(),,\ 

19'1~ 

San Pi:Jn:: K<>• ~C'h 

I em.1fe, 

lot.ti 35 H 
Mt >11< 1gamm1 ... 13 (_"\7.,.) 19 (hi 'I<) 
l'<ll)£)11UU' 22 (63«) 12 '"'") 

J\ lak' 
lot al 26 2X 
Monogamou' n <5<>' <l 19 (61\';) 
l'ol) g) nou' 10 <38'<) ,, (21 (') 
l nm.11c<l l (12«) l <II' ) 

,\.:tl\C ll<''h pnldULC<l 

lill.11 o3 -11 
B} monogamou' lemah:' 28 (2-l'r) 21J (67';) 
By pol) g) nou' lcrn;ih:' 35 (76' () lt(ll'f) 

He<lghng' pnidu.:e<l 

I 01,11 92 70 
B) monng.1mou' tcm.1lc~ 3X f-11«) 40('\3' ) 
B) pohg) nou' lcmalcs 5-1 (59 <) 10 (41"') 

'u~·~·e,, (probahiluy of lkdging one nt llltlll' 
young). and the lllllllhl'I" or fledgli ng' per ne ... 1 
<lilt! per hreeui ng \Ca,011. \\.'e abo e.,_,1111ined 
\\ hl.'ther thc'e mca,u1c' of reproducll\e '11c:c:l'" 
dlffl'rcd bct\\Cen (\\\> breeding .trea' durmg the 
l\\O )car' of the 'lUd) 

\11· I l lODS 

D.11,1 "ere n1llox1c<l J111111g 1lw hrcc<l1ng 'ca,on' ot 
I 99X and 1999 a' pa1 t of 011g11111g 'tut.he' <:1•11du,·1cd 
al Ro•"''\l' lt Lake 1.11 t ill' S.llt R1\Cr and To1H•• Crel'I. 
1nflm'' I an<l tho: S.111 Pcdr11 .ind Ci1l.1 Ri' er' ( nc.11 lh<' 
'"'"'of \\111kclman), t\\u ol 1hc l:irge ... 1 Suuth\\C•tcrn 
\\ 1llcm Fl}<.1tchl'r brccdm • tr<'.ts 111 Anzona ( l'ara<I 
11ck and \\ \l\-.d\\ ard 1lm 1t•l11111. I Co'' bml tr .1pp111g 
has lx·cn l(lllUUdl'd w11h111 Olli StllU} 'll<'' SllllC l'l')(1, 
.ind tirood para,111,111 ''•" l'r in 1'198 .llld l'l'>'I 
(1'.tr,1d11o,:k Cl al lt)IJ<J, 20()()), \',•gctation in Ill<' Sllld) 
al'l'"' v. a' compn,cd ol '·" }lllg proport1011' ol 11.111\t' 

1•1<1<1 

CQml>ncd .. '~"' ROC>'\C\ h { lJITit'tncd 

"" s2 n 95 
.12 l-IS"') Is 129 r) 2-1 (5<>' J .n 1-117<> 
3-1 (52'' I .n <71« > 19 ( t-1·~) :'o6 (59'1) 

5-1 35 \.I 69 
12 <59' IS l·P'r) 21(68«) 18 (55'1) 
16 (30'<) 17 (-IX'r) 9 (26'1) 26 (38'() 
6 (11"') J (9''() 2 (6 t) S C7'h-1 

I 06 79 '\X 137 
57 <5-1«) 27 <-'-"') 1'\ !60« I 62 C-11'·< l 
49 (-l{1'i) 52 <6M4J :?J (40' () 75 <51<k) 

162 ()"; 76 169 
78 (48"') 79(47«) 
X-1 (52 ) •X) ('\V'() 

and e\otic.: l101a 1nl·luding -.tltcc<l•11 1 /w1u1111 1111110.\ls

'"""l. (ioodd111i; \\ lllcm ISa/i\ f.it>otld111gil), l·rcmont 
t.'nllonwoo<l (/'flf>tt!ro /n•11101rl11), 'CCfl\\tlhm !Bae· 

clran• '"Ii' 1{0/1tt), .1110 lll<',4u11c (/'1<1\0f>t' spp.) 
ferntonal male' atn\lng on the hrccd1ng grounJ, 

\\ere hrst locat,•d 111 l:nc-Apnl "' earl) " ·') As fc. 
male' bcg.111 .1rn,111g 111 ,•,1rl)· \ l,1). \\<' lollo\\c<l pair· 
mg ;i,·11, llll'S t.•lo~CI) .111<l n111<lu<1ed ncsl ,,•,uc.:hcs Imm 
mi<l-\l ,1) lhruugh \ugti...t. \\c 1t1<>1111u1ed nc'" C\Cr) 
'"" ro lour d.1y... lo lhiw 1ng Rourke l' I ,11 I 1•Jt)IJ1 and a 
111odilil·a11011 of :\l.111111 Cl al I l'l'l71 ,\JI nl''ls 111 \\ht<h 
•II le•1't Pn..: egg \\:1, l.u<l \\CIC l"Oll,IUCICd .1,·11\c. 

,\ nc't \\,1, defined,,... ... u.:<e"tul \\hC:n c111c "' fou1 
,.,,n<l11mn' \\ere met (I lone or more )Oung were '1-
su:illy confirmed l\cdgmg Imm the ne't or \\Crc h-,.;atcd 
near the ncM, 12) .olor hand<<l adult tly,•llchc" \\Crc 
'ccn lcedmg ll<·dghng,; (l) p.ucni... hch.1\l'd ,1, 11 ti.: 
pendent )Oung \\CIC 1warh} \\hen the Ill'''"~" empt); 
,111d (4) 11c•,1 l111g' \H'I<' ob,Cr\o.:d 111 llll' Ill''' \\i lhtn IWO 

I A Bl I. 2 t\"L''I SL (( L'" Of \lo,uGA \IOl ' A!IOD l'OL HoY="OL s SOlTTll\\ I s II ll' \\ II J IJ\\ 1'1 H A ll.111 K I' C1 ,, l<AL 
1\Ki/O!IOA, f 1)<)8 -19'1<1 

luul 

·\lit\ c 11c'" nllmitort•d 2·B I I 'J 124 
SUl'l'C"lul nc'h (fk dgt.•d I young) I 1X C57'< l hh <:'\5' r) 72 (5X'~) 
l ln,un:c"l ul nc't' IO'\ (-1 V; l 'i 3 1-l 'i"'<) 'i2 1-12•;) 

l ·e nal.:, 16 I 71 l)() 

Sunc ...... tul (lk<li;c<l I )llUng ,c.1 .... m) 11~ ('l' 1 -.~ (7 6h (73"·) 
Proponwn ol nc'" 'uccc,;;ful Ohl • 0-1 SD (}(l'i • I l SD o 'is .. o 4 SD 

:\1ak' II' 70 42 

Su<:lc"tul (lle<lgc<l I )ming 'l'a,onl lJ I (X 1" I 'i() ( 71 'r ) 11 (lJX ) 

P111port11>n of nc't' 'u.:n·.....,rul Ohl .. O-t SD o <i.1 + 0.4 SD o -;x + 0.1 SD 
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IABll J 0111>,H\1111srn 1111 L<x.1srn H1c.1<1ss1osM01111 D1s<1<1111,1,F\c101<s \\\CXl\111>\\llllrtlJ><,Jsi, 
S1 l ( l\S ( 1111 PIH >11\tlll 11 \ Ill 1·1 I l>(iJS(, OSI OJ( f\ lrn<t 'I Ol !'\(, l'I I< SI \SO'<, 01 Srn 111\q "I I<' Wu l ()\\ ' '" -
l \l(llll(S I'< CJSJl<\I 1\1<1/0'-\ IS 199X \'<I> llJl)l) 

fJCCor 

\1allng ia..:ti<· 
\JC.J 
Yc.1r 

II "" 
ill') II 

\lrn11•g.11n) 
\\1111\clm.111 
1'19X 

Compan~ 

C ICfO<) 2> 

P<•I) g~ II) 
Roose\ cit 
1999 o.x 

I. I 
2..1 61.l/95 

<><; < I 

0.5 2 1 
0.5-2.J 
0.2 0.lJX 

\1•lt'\ \n!lh'-l'' \00,lc.f~J-.;tl ,1l1 '1t"'I' lor e<h.h 111.tlC or lc.•111,1lt: lh,11 ll(ll"~'lll11) h,1h,:Jwd \Pllllf; 11 l ltHhni,t H.: fh.'\I" ( J.t,l, I llllHi d '-1.flhi: lht: pr~1p11r11t'IMI 
h n c n the c.xkh 1l11 l"\t'r\ 111111 "" 111 r 1n the \Jt1.1hlc ... u '"'Id ol ~u •. :c.e'' for p(•I\. ')nun' 111 •lc' "c.'1c 17 S 111uc: 111 her llMn tor mont ;.1111ou 

malr (~'\of uuc f 1 k 1111 1n 194' "t"re l'fto l m ( 110 Ci grc:atcr 1hin m IVCN It thC' Clll'lltdcn...-c mien J I Jf' un ,lCIJ, ra1;0 ~sum 1 
11Kludc-\ I th.:11 '\an.iblc 1 nol a ~1.stcd \\llh wtnu.a1 u OO{j) 

J,1)' uf the c,1j111.11cd lkdg<' dale. :--;,:," not 1111."<'lmg 
thc'c Lnlcna. <•r I rum \\ h1d1 egg' or ll<''thng' \\ere 
1111'\lng hdorc h.11d1/lkdghng date,, \\l'r<.: n>1i-1dc1cd 
1111,u.:cc"lul S11111lar <·11tc11a li<l\c hccn u'cd 111 olhcr 
'1Ud1c' cConnl'r cl .11. I lJX6, Patnode ;mu White l ll92, 
f\1.irun ct al 1997, 1>10onc) ct al J99X. Clotlchcr .11nl 
) a,uk,l\la 1999) h11 c.1lh '111:.:e"lul nc,I, \\C J.:tcr· 
m111C'd thl' numhcr ol )t11111g lkJgcd 

\duh fl)c.ttchcr' \\CT<' c.1p1urcd tpcr Sogge ct .11 
.WOI) .md u1114ud) l·oh•r h.111JeJ O) lhc l .S. (1colog 
,,,,1 Sun·c). Throughout tlw brccJing 'c'"on, \H' .:on· 
f11111cJ the Lohn hand ..:111nhmatio11 ot c.1d1 hird 
1hrnugh multiple hl'id oh,cn at11rn' O) m11l11pk oh· 
'l'f\l'rs. cnablmg u' hi dl',u1oc p;111111g and hrccd1ng 
,1'-'ll\ Ille'' in CJ\,;h ll'rl JIUI) 

D1 SCRllll'"• \I \ llSC. I " 11< s 

\\c JchncJ munog:1111) as a mating l.1c11, 111 \\lllLh 
h.11h male and le male "ere 111.11.:d to .1 "ngle 111<)1\ 1J· 
11.il .11 .m) <>nc 11m,· d1111ng the brccd1n~ sc;"on <h•rJ 
J•nn. \.lnlkr llJXh) M.1k' \Hrl pol)")nou' 11 mrnc 
tha11 one !cm"lc nc,ll'li "111ultancou'l) 111 thl· male', 
1t·1111tll) ; fema le' lh.11 m:ilcd "1th .1 pol} gy111111, 111.11<
"<'l L' .ihn ..:IJ"lltcd ,1., pol)g) nuu' \\<' •<k11t1ll<'<I c.11:h 
h11J', 111at111g l.11.ll< "·"''"on p.ur 1111c1 <illl11', l<uhng 
I-ch.I\ u>r'. anJ 111.'"l pl.1«'ll><'llt \\Jlhlll t<·r11to11c~ l n 
ban1leJ mak' :lllli 11t.1lc~ "1th un,nntmncd :olor hamh 
\\Cr<' l''dmkd lr.1111 :rn.1J)sl'' .1lnng \\uh their 111.11c,. 
hc.:.10,c lhcir m.1t111 • t.••11< l·ould not he dc1c1n1111L'J 
\\L' \\Crc. h<l\H'\l'I, .1bk Jo d.:1crminc 111.1t111g t.1<·t1<' lnr 
111.111) unhandcd 01 um:onh1mcd fcmal..:,, 1'1m nli:d 1ha1 
lhc1r mate' \\er.: hamkd. ll'mak mating l.1<'lll' <·uuld 
he <k'lcrr11111cd th1u11gh ""''-'•'at ion 111 m.11<' 1111cr.1l'-
11un' "uh female' (or I"'•>< 1.1tcd n.:,i-J. and lhc <·nrn 
0111at11lll 1>1 l\\•l ur more nc,1' lnunJ ,JLllH' c..·oncur
rc111l) "llhm the ,,11nc m.1k"' tcrntor \ 

SI A 11\ II< \I , \ S \l\ 'i S 

I he large nurnlx•1 ol t.ulcJ nc,ts (u,ually lall' 111 the 
n.:,llng l')il'ic) r.:suh<•d 111 ,1 nnn normal d"1nh11111m for 
1hc numhcr ol fkdg<•d youn!' pe r ne't and ad uh I lwrc· 
hlll'. 111 addition to <·.1kula1111g a'cmgc pn1<lu.:111 ll} per 
11.:'t and per hrccdrng '"'"1111 lllr ea<.:h 'l'' .md mating 
l3dl<'. \\ e pro.:ccJl'd lhrough a 'eric' ol h1 pot he'" 
ll''h h;"cd 1m onl) 'll'<.l'"lul n.:'" 10 Jc , nlJc J1llcr
c111 <<'mponeni- ul pruduUI\ II) anJ th<' II ·'"'><: 1.11wn 
\\ 11h mating ta<.:lll'. \t·11q11c' ot the ,,1mc h:m.ilc or 
m.1k in J1llercnt ) l'ar' 1n•rc treated "' 111dqwndcnt 
1\11 \tali,ti.:al tc'h \\ere p.:rlormcd w.1ng SPSS lor 

\\mJ""' L!OOO) i\:\0\i\ .ind J.1g1,l1l' rcgrc.:"11111 
modch \\ere huch 'tamng "llh 111.1111 cllc<.:h ,ind all 
rxi..,ihle 11tlcr.1L twn term\. lnil'r,11.·11011 tam' "llh th<' 
large'! nun 'lg111lu:ant lu 0.0SJ I'' .1lucs ''er.: re 
mmcd lro111 the model sc<jucnt1ally; all 111a1n cffcl·i
"'crc rc1.1111cd 111 lhc itcratlH' .ind hnal mo.tels. l·al'11 
t1111c. 1lw modl'i "·•' rchu1h lx·lof<' C\,1lua1ing 'tall'llc.11 
'1gn1h•all«' ol the rcma1111ng 111ta.1.:1111n term'. 

\\.: used log1slll' rcgrc"1011 lo tc't "hcthcr nc:,11ng 
area (l{oo,e\ch \,. \\'ml-.clrn.111) or m.111ng tactic "a' 
a"•>< i;llcJ '' llh tkJgmg 'u<·•c" t It.I\ 111g al lc;"t m1,• 
llcdghng 1n .1 ,c.1'1111). gcnc1.11111g wpar.11c modc:J, 101 
female' .111d mak,, and 111.: lud111g )«a1 ·" a hlrn:k1ng 
1.1<1or 10 .1<·.:nunt lor b.:l\\ccn )L'ar v;mahi li ty Overa ll 
nwdl'I Ill ''as C\ alua1c:d u'ing 1lw h1'c11al l·orrcla11on 
(P,•ars.•n·~ I{, P.1111pcl 2001)) lx'l\l<'Cll ••h,cn.:d .md 
prcdll ICJ MIL<C" \\'c: ll'<'<l lhc 1c,ul11ng odJ, rall<" IO 

c:'timatl' ettl'~t MIC' on nc,ting 'Ill.LC'~ tHmmer .1ml 
I c111c,ht1\\ 11JlNI \\<• abo L.11<ul.1l<'d lhc proporuun ol 
nc,11ng 111,·mph that \\ere 'uc,·esslul, .111J l"cJ I l'h 
c:r·, I \,ll·t Jc,1 tu c\amin, "t11:1hc1 the prup11nio11 ot 

'u.:.:c"tul nc'h ''"' independent ol 111;11ing laLlic . 
Tu l''·llllllll' l"'"ibh: d1tfr1<'ll1·c•, 1n Jhc \\ii} mating 

la<l1<' .1llt'<h 1lw .1h1lit) ot adult' tn 111ax1111i/t: )<Hing 
llc<lg«d 110111 olhc:r"i'c 101.1LI ll<.,l, leg .• through p.1 
rental t.irt'I, \\C 111dudcd ••Ill) 'uc,e~'tul nc'" 111 our 
h~ p<•lhc"' \l''t l•I l•lltor' rel,11\•d tel numh.:r ol '"u11g 
lkdgrcl pcr nc\l \\c .1pphcJ l •1'hc1·s l ·,.1<1 'fc,t h> the 
n•nc1ng<·nn 1.1hk nl numhcr ot )"ung tlcJ);!cd o\ c.1d1 
adult u ... 111g th<· l\\O mallng 1.1<·ll<' o\L'r .11 1 nc,tlllj.! .11 

1cmp1' in the h1<'cding sca,on. In the l'a'c 111 a "gnat 
il'<llll h) pot he'" t<''l. we 1111.:1 p1 <'led the '1andard11cd 
rc"Ju 1h 111 d<·,a1hc ho\\ lh<· dl\l11hu11nn' c.lillcrcd 

RLSL If\ 

\c\ l'nt) 11\c percent I ::!Xh ot J80) of birds 
found '' 11h111 the nc'l moniw1 ing ..,lies in hoth 
1998 and 1999 were 111dudcd 111 thc..,c .1nal}'C' 
bascJ on color band idcntilicat1nn and pairing 
conh rmat ion,. fhere were.: 11 2 matc<l. lcrritorial , 
han<lcd 111.111:.., C 16 "ere monitored in both 
)'ears J: 80 of their 161 m~ilc.., '' crl.' hande<l C I I 
of \\hich \\CJ<' nmn11ore<l in both ~car,>. Jn bo1h 
)Car,, mo fl' than half ol mon11rn cd le male' \\er.: 
mated \\1th .1 pol} g) nou.., male. ,tnd rough I) onc
thir<l ol male.., \\Crc pol)gynmi' ( fable I). Each 
year. 'llllll' 1110111torc<l male.., rcmaim.:<l unpam.'d 
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410 • Monogamous fomJles 

C Polygynous fcmaln!i 

11 -00 333 !>DO ,;e 7 1000 

I l(il RI I he numhcr ol m111111gamou' .1nu pnl}g 
)Jlllus rcm tk '>outh\\c,tcrn \\1llo\\ f l)catd1crs C\p<'· 
ncnl· ng d1tr ·rent pcrccnt.1gc'> ol ,u,cc"lul ne,11ng al 
tempts (1 c. nc't fledged at le.1st one )1mngJ 1111.cntr.il 
\raz< 11.1. l<)<JX 1999 \1:1:1.111111111 numt>cr ol lll"'t111g at 
h:mpts 

for tli1.· 1.·11tire hn:ed111g ,1.•a,1111 ( lahk: l J. Wc lo· 
L'.Hcd 2.n a1.·t1' c ne'''· ol "h1d1 124 werc built 
h) pol) g) nou' lemak:' At till' San Pedro Ri\ c1. 
th.: 111a1ort1) ol nc'" aml lkdgl111g-.. \\erl' pro 
dun:d b) pol;. g) mm' li:m.tk,, .it Roi".:' .:It 
Lake. monogamtiu' le111.1Jc, h1111t more t>I lhl' 
nc-..h and 1.11 ... cd thc m.1jorit) 111 the llc<lghngs 
I lahk It 

l•t I l>C'H'\Co \t Ct'I SS 

01 1h1. ..,_. \ .1cli\ c. nc'"· l XS ( 77C:-,) rc.1d1cd 
thl' ncstl111g 'tagc .111J 1 ix ( 57 , J ... u.:cc"tull) 
tkdgcd .11 k·.1,t one bani. ·1 he llMJllrit) t>I nc.·~t~ 

ln>m both monoga1·1ou' .111d pol) g) nou' 111,11 
rng' \\c1c 'uccc"ful '\h"t (XJ ot IO:'it 1111'111.· 
n:"lu l Ill'''' were a1t11bull'd Ill predation. 

Sl'\ 1.·111;. thre.: pcrc.·c.·nt pf lc.'malc' lledgc.·d ,It 

Jc.1,t one.• ) oung dunng tlw hrc,•d111g 'ca,1111 ( l .1 
hie 2). l he Jog1'Li1.: 1q;1<-''"on model di<l not 111 
1hc.·.ttc d1l tcr,·111.:c' in llcdg111g ~ut:cc" oc1 \\ ccn 
nwnog.unou-s ,mJ pol) g) nou... fom.tlc' {:\ 
-.1.40. di ~. J> IJ.221; htSl fl.ii Ct>rrd.tltoll lO 

clhc1.:nt 0.16::!: Table 11. \\ 1th1n 1:aeh mating 
tac.·ue. tht" prnpor1ion of ,u,·n:"ful nc,ting .it-
1cmpi... did not differ hy )''al or study area. "" 
d.lla \\cl l' ,·ombini:d lor tc.·,t111g d1llerc.·nce..; h) 
mating t.u..:tk :\1onogamous temaJc., .md pol)f· 
)llllll'< lc111.1lc' did 11111 <l1llc1 111 c:1.pcdc<l nc~tmg 
'uc,.:~" (proportion nl 1K''11J1g .1ttcmph th.11 \\ere 
"uccc,slul: 1·1,h.:r·, f·x.1ll lc.,t. P 0.2f16: l 1g. 
I: l.thk ';!) 

I tght) ·llllC percent ol malt:., fledged at le.1,t 
one young dunng the brct"d111g '<:<hon (Table ., l. 
fhe logi,llt' regre ...... ion model \\1th main clkch 
.llone lit the data ( xz l l\.J1J l. Jf - J, P 
I) 0005; bi,t:nal con.:lat1011 locfhi:icnt 0 HI: 
Tabk 1) .111d no interacllllfl cl lc.'c.:t... \\ crc ... t.111,. 
t1call) '1gn1lit:anl. Pol) g) nou' 111.1Jc, 1111:rc.1,t·<l 
thi:ir odd' of lk<lgling at k-.1 ... 1 on.: )otlllg per 
... ca,on aln10 ... 1 18-fold OH'r monogamou' male' 
( fahk J>. Within each mating tactic;, the pm-

40 • Monoga1nXJs m.i1,,, 

0 PolYljyllOUS mol05 

L I J 
z 10 

0 

0 0 I 33 3 33 4 • 50 50 I b6 7 06 8 • 100 
Succoutul nesting atte,,..,t> (%) 

l·llilJRE :! I hi.' numhcr nl mnnngJ111ous .111d pol~g
)llOU' male Suulh\\C\ll'ITI Willm' I l)t':ttd1cr' e'peri
cncing difkrl.'nt percentage' ot ,u,·ces,tul ne,11ng at
tempt- (1.e .. n,·~t lk<lg,·d .11 lca,1 one ) 1lt111g) m 4. cntral 
,\n1011<1. 199~ 1999 \l.1'-lmum numtx-1 nl 1ll'st1ng at-
h:mpt' 7 

portion of 'LICt'e-...ful ne ... ting allcmpi... dad not 
differ h.) )e•11 01 -..tud) area .... o data \\crc t'1>1n

bint:J for tc-..ltng dtl krt:ncc' b) 111ating t.1ctic. 
Dc,pilc th.: larger proportion ol monog:unou ... 
m.11e ... that I.ii lc.•d 10 tlc<lge ) oung. the.· propo11ton 
ol ... uccc"l 111 1w~trng atlcmp1' \\ ·" h1ghc1 lor 
111onogamrn1' t h.111 l'OI) g)' m>u' malc-.. <I· i 'her·' 
l!xaet Te,t. I' 0.001: Table 2). l! 'l.a1111n.ttion or 
'tandardi1cd r1..•,iduab 111d1c;at1:d that polyg) nous 
mat..:: ... \\ere.· much les' hi...:!) to l.111 l·omplctd) 
or to llcJg\.' > nung In un all 111 th cu nc'h l I ig. 
21. 

PKODU< 11\ 1n 

V..'c n1nhrn1cd the.· number ol llcdglrng' .1t :?-I l 
ol the 2-U 111onittHl'd nc't' (), cr.111, 1.-l • 0.09 
s1 C 'J 2-l l) ) oung lleJgcd pc.•t Ill''' · Mating 
t.1cl1t wa' not '1gn11tl·an1ly as'1>c1.1tc.·d \\ tth per· 
nc't proJucu' II) of '111.·c.:e"ful lc111.1lc.•, ( fa hie 
4 ) •• mJ ... uc.1:css 1 u I 11111tmg.111111u' .111d pol) g.) 11011' 
lcm.1Jc, h.1J !<.lllHl.1r .mnual paodlll 11' II) ( lahle 
"\;I ig. -'J Produ<tt\lt) per nc't \\,1s s1111il.1r hc
t\\ct.:n monoga11111u' .uni polyg;.11011' 111.1lc,, Al· 
though the.· patlcl n or ditlcrcnc.'c' dqwndcd on 
study yeat. an11u•tl prmlucti\ ii) wa' c.·011-..i ... 11.·ntl) 
higher for pnl)g)'nou' male-.. ( 1:1hlc h) Among 
... 11c.:cc..,...1ul 111,1lc.·~. ,l\crngt: number of tlt•dgling' 
.it ,u ... c.:"lul nests dul not <l1lfcr hcl\\ccn mating 
t.1c11c• 1Tahlcs 4 .ind h). hut annual pn).1u, 1h it) 
"a-. grc.:,1ter lot pol) g) nou' m;1ks (l·1shl'r" .. h\· 
.1ct re ... t. p 0,()()'i Ill l 99X. p 0.005 Ill 1999: 
l ·ig. 4) 

DISClJSSJO:\ 

fhc poly).!) ll) r.itc' \\C <locumcntcd \\Cr.: 
high.:r than rqiorted for other \\'ilhm I l;.1..·.ttd1cr 
~1uJie-.. ( Scdl!\\ 1c.·I.. ;?<l<XJ \h. Kernan .111d Braden 
21Xl l I. but \~ere comp<1rablc "ith tht"<-' rcpon.:d 
111 .... 1uthc1 n Calilorn1a I \\hit held cl al 19981 
\ppm:1.i1mltcl} half 111 our lcmale populmion 
\\a' as,ociatl'll \\ilh polygynnu' 111alc.·s each 
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\1111"111 :\1 ... 1 llH S•>l llf\\i-.111<' \\Ul l)\\ l·1H \ICHIRS" (.'l\,TR\I ,\RI/()\,\" 1998 \\,[) 1999 

Mat111g 1.1.:lil' 
,\lt'.I 
Yt•,1r 
l·rr11r 

di 

86 

0.020 
(J.0005 
0.070 
0 '\I I 

~1.1 

().()39 

O.<Xll 
0 .137 

)e.11 : therdore. the notion that \\ilhm l·l)ca1ch
c1' a1c la1gcl) monogamou' 'hould he rel·on..,1d
ered .tnd hetter quantiticd in future 'tudie' \\e 
round the 1ii...e11hood of a female fledging al lca ... l 
one young o'er the sea..,on ''il' in<.lependcnl of 
whether he1 mate wa-; mono1><1mm" or polyg)
now.. ln ... 1ead. fledging \Ul'Cc" varied 'igniti
cantly flom year to year (P 0.0-B: l ahh: 3). 
.1pp<U l'ntly a' a function of cau'e' other than 
ma1111g 'Y 'tem (e.g .. ne'l predation. h.1h11a1 4ual
it). \\Cather). 

lkcau'c neither mating lal'lil· .lffcL·ted female 
lk<lgmg 'uc"e" or prn<ludl\ ll) O\er the hrced
ing 'ea,on. there ma) be no 'trong 'election tor 
lemalc-. to pur.,ue a par11cul.tr '11,11eg) at our 
'!lid) 'i1e' Rather. female' e.111 apparent!) 
choo'e to ht: more ftexihle in thl'll mating Lactic. 
perh,1p' due to .in inahility to predll'l a male·, 
ra1ernal ca1e (Wheelwright ct .11 1992) and/or a 
poo1 cm 1cl,nmn hel\\een a mah:' mating 1.1t·1ic 
and h.-. '"'''lance at the ne't 1H1in1•er and Kmg 
1980. ')l.1g,\old and DrL'\On ll)lJl) "icdg\'.rci... 
200<)) It m.tle parental c.ire "1111111111.tl tnd lc\ 
el of c.ue " unpredict.1hle 1Sedg" 11.:k 2000). 
then male" that occup) 1ern111ric' '' llh heller 
hah11.11. lonJ 'uppl). and nc't 'ite' Ill.I\ ht: more 
hlel) II• .1ttral·t multi pk n1.11c' ( °VL 1Ill1 • rid \\ill
... 011 I lJ66 '>oul..up and Thom1h1111 I 91J7h Sl,1g .. -
'old and Drt:\on 1999) fhe pre'l'lll'l' ot un
p.111ed 1e11 1loria l male' dunng hoth h1ecd1ng ,c,1-
,011' -.uggc'h that female' may d1oosc among 
male' ,md/or their territuric' ( Bc11'd1 .ind I las
'clqui-.l 1992). 

\\'e f'ound Lh<ll fledging '111.:cc" (the prohahil-
11) of lledging one or m<>rl' ) oungl trn mak' 
"·'' imp111\ell for the breeding 'ea,1111 h) mating 

p 

0.8-17 
U.976 
0.712 

111 

112 

() 002 
0.018 
O.X9X 
05Xo 

•~ma! .. ·' 

0.00-1 
O.CUO 
1.5.' 

,. 
() 9'i., 
0.8h2 
0.21 x 

'' ith more than one female. "hi ch " con .... ,tent 
'' ith other '1ud1e-. <';nuth cl al 1982. \\ heelngh1 
et al. 1992. Kempcnaer.., 1995. Soui...up an<.I 
Thomp-.on I 997h l.ubjuhn ct al. 20<X)) Polyg· 
ynou' m,11c, al'o fledged more young O\cr the 
entire hree<.ling '-.ea'-.on than did monogamou' 
male,. The pallern nt difference.., was not the 
same at'rn'' 'tudy years. howevc1. In 1998. 
'ome pol:,- gynnu' male' ft edged up to rune 
young. compared to onl.> four for monogamou' 
males. In 1999. the m:l'\imum that \\ere fledged 
wa' .... mil:u fi1r the l\\ o mating tactic,, but more 
monogamou' male' f ,11lcd to fledge <Ill) ) oung. 
Thu,, the producth it) of monogamou.., male' 
appear' to ne more uncenain than that of pol) g 
) nous male-.. tor" h1l·h muh1plc-mating decrca,. 
es the od<.I' of complete reproductive failu1e 
Monogamou' male' had slightly higher per· ne'l 
succc'"· In othl'I a' ian specie<... monogamous 
an<.I polygy1mu' 111.lle Wllic' can include a 11 atle 
ofl. \\ hcrt:hy pol) g_) miu ... male" reduce pai cntal 
can: 10 acquir.· c'\lra mate .... e\en it 11 rc..,uJt.., 111 
IO\\l.'r 'ur-.1 \ ,11 of nc,Lling' per nc'ol I \'veh,ter 
1991. <.;oukup .md l homp ... nn 1997h} Lnfonu
natcl}. i.:ompa1.11ne <.lata arc lackmg on parent.ii 
.:arc hy monug,1111011' .md pol} gy nou-. male \\ 11 
l<m 1·1)1.'·llchcr' Uhimatcl\. true n:pmducti\e 
succc" ut hoth pnl) g) nou' anll monogalllllll' 
male-.. could h.: .1ttel'led b) fa.:wr' that wert nnl 
part ol our 'llld}. 'uch as cx1ra-pa1r copu lat11111' 
and rah.:' o f o tt ... pnng su rvi\al lo hrccd111g at•e 

Through analy..,c.., ol only ... uccc..,sful rtl''' '· we 
... ought to dct.: 1111111e i I mat mg tactic i nfluelll:cd 
per nest and/w ,1111111.ll pmtlucU\ II) Ill nc'l' that 
were not 10..,1 to p1edatmn or other factor' ';uch 
dif l'erenc.e' in pwllucth it} could ari'e through 

I \Bl 1· 5 PROl>lc-11\ln 11·1~ r-..1 I A'll ,,,l \l)OFFE.\l\ll Sol lll\\l'illR\,\\1Ltm\ FIH.\lc-lllR\l'Cl'll<\I 

\~I O' \, 1998 1999 

l.,oJth.11\11' ~f ~'I Annu.11 prndu1.t1\ 11) 

\lh .... l'S"-1111Ol~\h111 

,\JI """''' ol .111 k111.1k~ 'U1.u\i lul h.•111.1lt,•\ ,\II 1~m.11c.•, 

I ti.Il l '\ II\ ll " x •)\ C'I ' '\ 11~· <I 

Pnl)g) 11) 1.5 1.2 I 7 '10 25 2 ' 27 06 2.2 1.X 2.5 
\1onot;.cm) l.o I \ I IJ 71 2.5 :u 2.7 52 2.1 I. 7 25 
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OPolygynous fom~les 

5 6 
Annual product1v1ty 

HCil RL '· Annual rrodlKll\ It) (total numlX'r ut 
)oung th:Jgc<l> for nwnogam1>11' and pol)!~)nou~ I.:· 
m.1Jc South\\c,tcm \\'1lhm I l)L'atchcr 111 LCl1lr:1I ,\n
/1111.1, 1998 1999. 

<l1ffc1cncc-.. 111 ho~ monogamou-.. an<l rolygy
nou-.. parcnh pro\'lde nc-..tling care an<l/m protect 
agalll't rart1aJ clutch Jo"C' ( -..uch a' CO\\ h11 d 
par.1,11i.,m>. HO\\CH~r. neither male or lcm.llc 
111.1t111g tactic -..ignilu.:.mtl) affected the numhcr 
ol tlcdglmg ... per ... ucco:"lul nc ... t. Exan11n111g .ill 
nc't' 1 ... uccc-.-..ful and un ... uccc-..,ful). \H' .11 ... 0 

lound that mating tact1t' did not influcnl'C till' 
lil..d1hooc.J of a lcmalc l<til1ng to fledge young. 
Tal..en together. the lal.."1-.' ol mating tactic' effect-.. 
... uggc't that male lh1.:;itchcr-.. may not pla) a m.1-
jor role in hatchmg or lkdging ol )otlllg. I he 
'amc Ill.I) not he tmc 111 other population,, c,. 
ixc1.11l) \\here C\l\\ hi rd par.1,iti'm i' mon.• com-
111111 .md male m.·-..t <ll'lcn"e therefore morl' 1m
p1 rtant in deterring pa1 :i-..111 ... 111. 

Wl' found that tho: ~an Petito River had highl'I 
raic-.. ol polygyny than Rno-..c\clt Lake. and a 
'e' 1 auo more .,trongl~ h1 1-..ed towar<l., female,, 
A morL' -..1rongly hia'l'd 'ex ratio (Sn11th ct .11. 
I YS2). "' \\Cll a' till' d1,tnhu11on and qu.1ht) ol 
r~ ourcc-. (Ve mer .1111.I \\ 111,nn I 96b. hnlen .111d 
Onng I <>77). could 111tlucnce an lllUI\ 1Jual'!. 
111a1111g 1.11.tic an<l therefore C'\plam the <llltcr
en..:e-.. in rates of pol)g)n) between our study 
arc: a". 

M \N \(of Ml NI' 1\11'1 f( \I l!lSS 

\\'c d\> not kno\\ \\hcthc1 the high pol)g)ll) 
r.11 •s "'ithin our '>IUd) nrc.1" arc typkal lor the 
soJtlm cst.:rn ... uh,pcl'lc-.. or if 1he) rcprc ... cnt .m 
ad 1pl1\c ... 1rateg) tor memhcr' ot a popula11on 
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HGURE 4. \nnual proJucU\lt) (101.11 numh.:r ot 
) oung tk<lgc<ll tor m"nngamll\h .111<1 pol) g) nous malt· 
Smith\\ C\IClll \\ 1ll<m Fl) .:ah:hcr in "'1111111 Ari/on.1. 
I 99b and 199'1. 

in <leclinc (Kunin and Gaston I \)9 'l. Pol) gyn) 
ma) he ad\antagcou' for dechnmg population., 
occau ... e \\ 1thi11 -.mall population .. ol pa .... crinc .... 
... 1nctl) mo111>g.111111u-.. ... pccic ... .ire morL' hkcl) to 
... uffcr ext11pat11>11 (I cgcndn: ct .11. 1999). HO\\ · 
C\er. polypvn) al'o result>. in ltmcr cffccciv1. 
population .. 11c' (Nunne) 191)J). \\hich mav 
place cn<langl·rcd specie' in furthl'I g1.·nc11c Jeop
ard} Small p11pul.1tion-.. arc .1b11 more likel) lll 

cxpcncnccd 11nhal.1ncc<l 'e' r.1t1os, \\ hu.:h could 
fnrcc 'omc fcm.1lc-. 1\1 bc..:umc 1101) g) nou-.. de· 
... pitc an) ncg.111,e 1cpmduct1\c co,1 .... 

Con,i<lciing the rutc-.. ot pol)g)ny that \\C 

dm:umcnlcd, l'ffrnt-.. lo estimate thl' number ol 
brcc<ling llycaldll'r' may be nrnloundcd by po
lygynou' h1cc<li11g <md b) tltKtuatrn~· rnlc>. of 
polygyn) from )Car to yc.ir \l 0111 'lu<l) 'ite .... 
for example. s111 \ C) or' as-.um111g that cal·h 'ing
ing mak 1ep1c cn1cJ onl) a brecdmg p.ur \\ould 
ha,·c ... uh ... 1.11111all) undcre ... timatcd the number of 
h1rd-.. prc ... cnt. lJndcrc.,timatc-. \\ ould ha\ c been 

·1ABU:6. PROllt<"ll\11' (l'IRNISI \!'.DA"'lAl)OI M\11 SOllll\\ISlll{'\WlllOWllH'\ICltlRSISll,IR\l 

,\h]/(I'\ '· 1998-1999 

\nnuaJ produ.::llul\' 

on!) All m..lc 1n 19\IS In 11199 

l.K •\. :\ ' ' '\ '15 <I ' '\ (I ' 
l'o y !)\ 11) 1.5 42 41 :; 6 4. 1 6.9 16 .u 1.0 4.1 26 
Mcnogamy 1.6 I .I) 70 2.1 49 2.2 1.7 28 32 2.0 u 2.7 38 
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more e\treme ,11 San Pedro ( 21 '' in 1998: 24' < 
in 1999) than at Roo'c' cit ( 11 'c in 1998. 15c-, 
in 1999). Sud1 'itL' 'pcc1hc <lil fen:nce' in e't1-
m.11c error' <lrl.' tniuhling .• ind demon,trate that 
e'timatc' of the total numher of 11) L'atcher' 
... 110uld not he ha,cd on ... inging mate ... alone: ac
curate c ... tim;llc' require rnlormation on the num
ber ol ne,t111g lcm.1Jc, a' \\ell. Bet\\ecn-... ite dif
ference' in lc'cl' ol pol) g) n) could C\accrbate 
difliu1lt1c' in comparing flycatcher count' 
among ... 11c .... ii tho'c counh arc ba,ed onl) on 
'inging male-.. 

It j, po..,...ihlc that longc1 -tc1m ..,tudic' ma) re
\'Cal more 'ubtlc cl feet' of mat mg tactic on re
pro<luctl\C ... uccc" ol Southwc..,tcrn Willow Fly
catcher.., A' rcco'>c1 y effort\ fo1 thi' flycatcher 
continue, a better undcr,landing of mating tac
tics and a"ociatcd ramilica110n.., could prove im-

portant "hen C\ aluating 1h1.: 'tahilit) of popula
tion' into the I uturc. 

ACK'\;0\\11 DCl\11 ·~ IS 

\\'e thanl.. the rn.lll) Ill''' monllor' .111<1 'un C) or' 
"ho'e 1.kull·.1ted .md i:un'nl'llllou' d h•rl '' 1, c"cn11al 
in comple11ng lickh\ ork .ind ... umm.tr1/lll) u.lla I hanb 
to I- Pa'1<1n and :'-.1. S<1ggc of the \ S (ieologll·al 
SunC) for their ded1l.·.1tcd 1>.111d111g cllo11' \ \\'t•o<l
''ar<l. C. P.1rad11ck. G Be.ill) • .ind \1 \\ h1theld pro
' i<le<l c:on,trucll\ c i:ornmcni... on till' 111.mu,cnpt hmd
ing for th" pru1eu "·•' pru\tded h) : Bure.tu ol Rel'· 
lamatton i:un1r.ti.:t numlx·r lJS-l·C'- P OO'iO Pro1ei:t \\'-
95-M Job 171\.1. under the h:dcr.11 \1u 1n \\ tldlttc 
Re,toratwn Acl 1Pt11man Rohcthnn \l·t) l'rn1ei:t I 5 -
8 fob 27. unuer Scc:tHm VI ot the l· ndangetl'd Spene' 
Act: \Olun1ary i:on1rihu11111i... to \ri1ona ·, Nnngaml' 
Vvil<lltfc Checl.otl .• md the Ari1ona (i.ime and H'h 
Dcpanmcnt -., Hcritagl' l·und ( 1ni:lmhng Gran I 111-Aid 
193036) 


