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WILLOW FLYCATCHER WINTER HABITAT I EL SALVADOR. 
COSTA RICA . AND PANAMA: CHARACTERISTICS AND THREATS 

Jh1'11 c. L'r="N, THoMAs J. Kotwl\l\ll\\.1c1. MARY 1. w11111111 "· ':-.:" M'R" K. s(J(,CJI 
\l!\/Jt1<1 Th.: \Vilhl\\ H},.11d1cr (/.111111tfu1111t trail/11) 'l"-'111.ls 111111,• th.111 h.111 the )Ca1 on "1nh:nng 

!!n1u111h lr111n ccntr.il C\k"'" '" n1111lw111 Smuh Amcnc.1, }ct 1h,•rc '' httk <lct.1ilc<l inlorrnallon .1hout 
\\1llm\ H)l",1tchcr \\inter d1,t11hut11111 .111d hah1tat U\I! \\c 'lll\C)l'd lt•r \\lntcnng \\1llO\\ I l)Catdtcrs 
111 I I S.11\ a<lor. Co,ta R1c.1, and 1'.111am.1 <luring Januar) .111d I cbru.1ry of I 'J'IS 2llOO. Our nbtedl\ cs 
\H'rc h• loGlle ant.I Jc,cnht! 1-xcup1ed \\ 1lhm Fl)cat..:h.:r \\llltcr hah1t.1t and 1d,·nt1I) P<'"lbl.: thr,•ai
tn \\tntcnng ll)c:uchcr' and 1he1r h.1hllat,, \\c dete.:tcd 'i.t2 \\llltcnng \\11111\\ tl)catchcr' J1,tnhuted 
arn1111g 2S 'unc) l1>cat11111' I he maJont) ol 1>c,up1.:d "inter \\ 11111\\ 11),atdi.:r habitat ''a' lound 
uh mg the Pa, 11ic h1" lanJ, tx·lm' 2'iO m. anJ .:untamed lour m.1111 h.1hll.1t .;nmponent' ,tnmhng or 
,1.,\\ mm mg lrc'h'' atcr andlor sat ur .11cJ '01 I. patche' ,111J/1>r 'tnllgl'I' nl tr el'' • \\lk:><l) 'hruh,. ,111J 

op.:n .trl''1' L.1rg.: and '111all·"·1lc ,1g111:ultur.1I .u;ti\itic' .mJ/nr l',1llk 1.111d11ng \\en: prc,cnt ne.1r 1111"1 
ncn1p11•d 'IL'-''· re,ulting in .1 111.111" nl 1clatl\cl) 'mall and lrugnrcnted p.11d1c' nl ,uitable \\11tter111g 
h.1b1t.1I '' llhlll a larger agnl'ultu1<· d111111natL'J l.111d,cape. 

11.tJ lron/1· Central Amcn.;,1 , d1,t11hu1um: I 111pidn11a1 trai/111 'lll\I.!}': thr,·.11' Willlm f"lyL'aldter . 
'' 1n1<·r h;ib11a1 

\11w1•111. I I !\10".Juento J.: lr.1dl 1l111111do11111 trai/111) p.i-.1 l.1 rnl!Jd dcl .1110 en 11erra' 111\crn,1lc' 
dc,de <emro J<' :-.te\1<:0 .11 1111ne lk Sui \111a1.:a, 'rn emhJrg". ha) po,. a, 111tnrm. c111n Jctalbt.l.1 .JC<'r,.1 
<le la Ji-tnbu~1on 1m.:mal dcl 111mquc111t1 Jc tra1ll) del u'o <lei hab11:11 I ,tu\11110' "'tud1andn \1,,s 
quentns Jc Traill in,cmalcs en 11 S,1h,1dor. ( •hta R1.:a > P.111ar11:l Jurante encru) febrem Jc l99S 
~IK)O -.;111:,tr<h nhJelr\os cr.111 lo.:alr1ar ) J1:,,nh1r hah1t:its 111\e111a1., 11\.Upad<h por nlO'<(Ucnto' de 
trnill e 1dcn11hcar po,1hks a111c11a1as .1 mosquento' de tr.1111 ) "u' hab11.11'. llct<'d.111111, 542 lll<hqucnh" 
d<' tra1ll rn'crnak' J1,tnh111do' cntr1• 2X lugare' Jc r,1,trco I .1 m.1)11n.1 de hah11.11' 1>e11pJd<" por 
\11\\ljllcrtlos Jc fr.1111 111\ern.ilcs 'c hJllar.in .1 lo larg<• de la' tram .. h.11.1s .i menu' Ji: 150 metros, \ 
<llllll'lll.111 cu:itro cornponente'> p1111l·1p.1le' de hi1bi1.11: agu.i lre,.:a d<1c111d.i '' dL• lc1110 .:orrer )lo 1t.·rrL'1to 
,,11111.1d1>: m.rm:ha' }lo hla' de tirh11les, 111h11'1"' Jeno""· ) rcgrolll'' .1h1nt.1' (\•r.:a Jc la Jlla}ort.1 lk 
lug.ucs oi:upado' 'c c1kontr.iron .1ctl\ rd.rdc, agrr.:ola' t:n e'tal:i' g1.1nde' 11 (ll'lJllcria,, dan<lo "'' l'OllHI 
re,ultado una ma1ri1 <le 111;111d1." rcl,111\ .11111.'ntl' p.:qucna' \ lr.1g1m:111aJa, de h.1h11at Jn\CrnJI .1dc< u.adu 
d<.:ntr1i d.: un 1crrc1111 J11111111.ulu p11r 11n.1 ma)ur a.:tl\ 1Jad ag11uil.1 

,\ lll'Urd11.: -neom1p1cal migr;int. the \\ 1ll1m I I) -
catcher (/ 1111•1.lo11a1 rrail/11) .. pentl' thl' m.qo11t) 
ul the )e.11 m1g1.1t111g .mtl "int.:nng in suht1<1pi..· .1l 
aml 1111p1 .. 1l .ir.:.1' ot th.: P.1c1l11: ,(ope l•I c.:11tral 
\k :1.1u>. Cen11.1I \mcrica .• ind nrnth.:m St>uth 
l\nk n .1, \\.heh! the) ha".: h.::l·n rc1x11 tl•d 111 mol'>t 
th1ckch, dt) shruhh) ar.:w •. amJ \\1K•dl.111d hor
dn, 111 hu1111d to 'cmi-and par\1.tll) np.:11 ;11ea., 
( l\k) l'r de Schauen,ee and Phelp' I lJ7X. K idgdy 
and (i\\.) llrll' 1989. Stile' and Skutch I 989, RiJ
gcl) .ind 1 udrn 1994, Ht•\\ ell and Wdih I 995. 
U111ll 11J<>7, l•d\\;Uds 1998). S1t111 ct .11 t 1996) 
:l"l'l t.lted \\'ill1l\\ rl)Catchcr' \\Ith tl\lpH: .ii Im\• 
l.md t:H:1grecn .11,d 'econtlar) forl' hand '>l'l·untl
gnm th suuh along the Pac1tic AnJ Slnpc .111d the 
Gull Canhlx·an Slope of Central Amcnc.t Gor,1.:i 
( l'Jh91 lound \\ 111tcnng \\'illo" l •l)c.1tchcr' in 
Pan.1111.1 .1h>ng tram.itional tones contain111g 
'>hrtth'> .111d opcn gr.1'') an:a,, usu.ill) 111 clo.,c 
(lltl\rlllll) to water RanJ anti Tr.1>ln1 ( 19'i4J 1c
portcd that tlycatd1er., wintering 111 l·.I S;thador 
used lo"' pcrd1es in bu\hC\ and shon tree' \\ ithin 
l'orcslcu and thid.etetl area' I\ lost of thl• .1btl\ c 
dc,criptton' do nut differcnuatc ht!t\\cen migr.1-
ti< n .mu \\ tntcring habilal. anu ,01111.! do n11t ui .... 
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tingu1,h bct\\CCll \V11lm' I I) c.llchcr ... and Alder 
f l)ca11.;hc1 (/ 11/1101111111. lurnpmg Lhe mo n .. 
"TrJill"s l•lyl.1td1c~" ,\s a re ... ult. \\C kmm much 
(c,, about\\ illl•W 1-l)..:.11chcr h.1bitat u ... e m "1111c•1 
than m the hrc\.'dmg sc.1son, "ht!rc 1110 ... 1 MudK·s 
to d.ue h.l\e been 10\.'used 

Gnn\1ng hum.in popul.11im1' and dcm.md' on 
natural rc-.ourlc' th1oughout the troptc'> pow 
thrl.'ah lo lhc \\ trlll'I' habitat' ol many nentroptl«tl 
1111granh ('lc1bo1gh I lJXlJ I. including Lhe Willow 
I·lycau.:her. Although .1 topic ol concern I \101 s~· 
1980. lloltrn:~ .111d Shctr) 1992). the <1\,11l.1hilt1) 
nf \\ intenng h.1h1t.11, .rnd the n.11un: .md extent 
of impaci... and thn.:.1ts tu that habitat. h:n e rc
cei,ed little n:s1.:ard1 .1ttcn1tl•ll. Central 1\merrc.1 
ha ... expcri"nccJ a long hi ... tor) of u1.,turb.m1:e 
lrom 'anuu' l.mJ u'c pr.Ktit:l.'s, and high rates 
•lf defnre,tation .ind g1<m ing hum.in population' 
have cau ... eJ uramatic change' to the Pal'ilk 
lowland .... \\hi ch l'ompr ise the majorit) ol the 
winter range of thc Willow rl)Catchcr. Although 
dcforc .. tat1011 .mu sl ..... h-and-burn agriculturc 
\\Crc practiccd IJ1 SOlllC arc;h UUfing prc·l"Oll• 
que-,t period' (Katt l 9T' Coate.., 1997 l. thc ar
ri' al of the 'ipanr'>h in thl' I 'iO<>.. initiateu largcr-
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-..1..·alc change' through the intnxluction of 1111cn
'" c agricultural technique' and li\c,tod:. E\en 
greater land,capc.: change,, tndud1ng 'omc of 
th1..• h1ghc't rate' of defo1 c.: ... t~llion '' orh.11.\- 1dc. 
have occurred 1n the pa't 40- 60 year' 111 "''o
ciatkrn ,.,,llh rapid human populatmn gmwth 
<Jone' I lJlJO. lloughton ct al. I lJl) I, llart,horn 
1992) 

Bc1..·au ... c habitat Im,, on ''inter 1angc' c,m in
fluence '111nc nencrop11.:al n11gr,1111 popu l,11ion' 
<Tcrho1gh 1989. Morton 1992, Rapixilc ct al. 
1992. Rol">bin' et .11. 199::!). it " important Ill 
idcnt1f} change-.. in land u'e pa111:rn ... a111.J their 
ct fceh on ''inter habitat fhi,, coupled \\1th a 
bl.!llcr um.lcrst,mdtng of \.\.1lhm 1'1)1..'atcher \\in
ter hal">i1a1 drnrnctcri-.tics .ind 1hc land,capc and 
human-me contel\l in '' h1ch th.It hahital on·tir'>. 

l<lll 'upply 111. ... ight into po:-.,iblc limiting !actor ... 
atlcc1mg llyca1chcr populat10n' To gather more 
dl!t.11lcd 111tormation on lhl! di,tribution untl -.ta
tlh nt ''inte1 \.\'illo'' rI}catd1cr hah11a1 and to 
idcntll) potential threat-.. to that h.ib11,11. \\C 'ur
' C}ec.J lor "1111cnng A) e:i1d1l!rs 111 portion' of 
Centr.11 America lor three cn1hceuti\1..' \\tntl.!nng 
pl'rllld,, Our objective' \\Crc tu hll·ate .111d c.Je 
'cnhc on:up1cd ll)catchcr h.1hi1.1t, 1dcnlll) nim
mon habitat clcmeni .... and char,1c.:tc1 l/C potcnual 
thrcah to \\intcring tl)caH:hcr' ;md 1hci1 habi
lah 

1'11 I llODS 

s ll ,,, \kt " 

\\'1..• l.'nndu<:ti:d ... unc\' 111 l•I S.1h.1drn, Co,1,1 R1.:a, 
.111d 1'.111.1111.1, pnntaril) ~long c-.:n1r.1l i\111cric.1·, l'ac1tic 
l1ml.1111h, \\llh "'mi: loca110n' al.mg lh<' Canhbcan 
«•a.~l and Can.11 Zone in P.1n.11rn1 I .1111ud, s rnngi:d 
trom I' 4S' ~ along the R111 P.u .11 th<" <iu.11emaf,1 
.1ml I I S.1h .1dor border to 7 26' :" at hm11sf .ilnng the 
,\"1c111 Pcn111'11l.1 nf P,1n.11n.1 I onguudc' extended 
lr.1111 <>c1'7 \\ 10 I I ::,,11\ adm tu 77 .n w .11 I.I Rc.11 111 
1hi: D.1111:11 rq:111n in Pam1m,1 l· lc:\'lllmns rungi:d Imm 
":.1 le' d to 2000 m. "ith the: maJ1l'1l) "' "'''' hcl1m 
250 m ,\nnu.111). the Pac1tk l1m land' e'penc1H:c: 1wo 
d1,1tnd si:t"on' nt rough!) i:4ual d111 ;t11nn /111'1<·nw 
llhl' lilln) 'l:a\lm) occur' from M.1)/Ju11,• until 1'<nvi:111-
h1•r/D1.•n•111l>l'r. and 1·tT<1110 Uhc: dry ,c,1,011 I i:'tcntf, 
Imm lk.:1•ml>c:r/Januar) u1111l Ap111/.\1,t) . I hl' C.irih
hc,111 1.n.i-t ut Panama e'pencn•cs a f,11,·r and 'honer 
dr) 'e·""" than d1>c:' the Pac1hl'.' ''"fll'. ra11g111g Imm 
Janu.ir) h> \pnl 

Su H "llO' < SL \I\ LocA 110-.S 

\Ve: ,i:fcc:tcd lu.:auon' at "l11d1 Ln sur 'C\ lor "111-
tenng \\'1ll1m l-1)1'.'atcher-. h.i-ed un 11111\CUn~ 'pe-irncn 
<:olli:c11un h-..:.111on' and Ja1e ... (per L mil 1997). re(l<ll1' 
111 thl' 111.:raturc. handing rec:ord .... and n:.-cnl 11h,ena-
1111ns h} lm:al hird e111hus1a'l\ and nrn1tllllloj!i'"· Due 
w the p.1u,Hy of n:.:ords ;ilnng the C.uihhean coa't ;ind 
n·n11;1I h1ghlan1h. sun e) locations \\ere .:nn<:cntrati:d 
along lhl' Pac1h.: ltl\\ lan<h W11h10 e.1d1 l1><:Jt111n or 
gl'nt:r.11 geographic area. we ... .:k..:tcd '.:' c1.il 'l'>l!L'.'llk 
... 11.:' (c .g. patd1c ... of hab1tall and l.'11nduc1i:d 1111c or 

more ,uf\e)' .1t e.IL'h ... 1tc '>11e 'election""' 1nllul'n.:i:d 
h) al'<:C"1h1ht) • • 111d l111111cd 111 ... 11.:' n:adil) .1.:•·c"1hk 
h) mad' rl\ er,, or 111hcr tr.1n,(l<>l1alinn ..:11rndnr' 

H \Ill I \I SL ~\I \I I> 

W<· 'uni:yed .1 v.1111.'I) 111 hah1ta1 typco, indud111g dry 
upland' Y.llh pa1d1i:' u1 stnngcr' (narro\\ 'lrlP'• 1)(11· 
cally unly ,, ti.'\\ 111d1\ idua" w1dc1 ot trci:' ,111d/ur 
\\otlll) 'hrnb' h11rdc1l'd hy sa\ anna,. pastur•· land • • 111d 
agn•uhural .1rc:.1,, ''"'''""""' hlrcam'I. ri\c1, , 11nd' 1-
1erm (mi:andcnng "'hll\\ \\.ltl:f\\11)'1 hl>rdcred h) g.11 -
lcr) h•r.:'1' .ind \\1k><.llantf, <:ompn,t:J ol pat<hi:' 01 
'tnngcr ... ' '' tree' .ind \Hklll) ... hrub': la~111w1 ( 1111.:r
mittcnt tre,fma1cr "i:tl.111d' ) and 'ecp' bordered h) 
pa1chc' or ... mngcr' nl tree' .md \\Ul>d) 'hnib,, "~.1 
,onall) inund.11.:d , .. , .111n.1' and pa,1ure land l'.'1•n1.11n 
111g pat<:hl.'\ .111d/or 'tnngcr' of 1rcc-. and \\lklll} 'hruh ... . 
ParJ..i11w11i11 'PP· 1lnm111a1i:d trcsh\\atcr \\Cllamt... , 1c' 
enoir' and ..,.·,·1111ns of the Panama Canal, hr.1d.1'h 
tidal wi:Lland' and 111angro'e': and lm1 land 1rup1<·al 
dc1.·iduuu' ,1110 c' r:1 gre.:n ltuc'L interim ,111d c:dg.: ... 

StR\I\ 11111'-ll)ll 

\\.: .:onJucLl'd ~Uf\l!}' Junng Januar) •111J I chrtJ.lf\ 
ul 199S :ooo. SnnC)' \\l:rc primanl) pcrh•rmcd h< · 
t\\l:t:n 0600 llXXI hr~ (:-.; 142) and l6<Xl I SIX) hn. 
(:S L?) Y.h.:n \\11lnY. H)l'.'Ut<hcr .11.11\11) and IC 
'P<lll'C to 1.1J>c pl.1\ had; .ire greate't (Gor,l..1 1111111). \t 
each 'II•'. w 1.• 111111.111) h'tc:m:d 4u1ctl) t I 1 nun) tor 
'p<mt.im:ous ... mgrng, 1hi:n hrnadca ... 1 Willo\\ I ly.:.11d1er 
\ll\:,lli/,lltnn~. usmg .1 h.111d h.:ld tape pla)cr .• 11 .1 \ol 
umc ... 11111lo11 hl that nl .1 naturally '111ging h1rd. I he: 
tape \\a' p layl.'d 1111 15 l() ,i:c, followed hy a I 4 111111 
1i,1c111ng pc1ind <111 2!Xl0. th1' \\as rcpcaL.:d ,,, 1,·I.' al 
t:H'r) hr11ad<'a\I point). Sun C)'llf' \\ .1'1.i:J 11.111....:,·1, 
through nr a lung the 'cgc1ati1•n "hcnc' er P""1hlc .111d 
rcpcati:d Lh<' p11><:l'tlUrl' l:\Cr)' ::!O 40 rn . 

It .1 \\11111\\ I 1\1.;.tl<hcr "a' ob,el\c:J hut did m•I 
ri:,11<>111.l \\uh sung tu 1h1• lll(k.' pl.1) ha.:I.. . \\C '"><>ti qui 
ell) h•r up 1<1 5 m111 hch•rl' hrnaJ.:a,11ng a ,c .. md 1.11ic 
Thi- tap.: md111kd a '<lllel) 111 \\1lluY. 1 l)C.tl<her 
111111' am! e n 1 h/brcr11 11 cc <><•1 c/111rtlk111e1 ~ .md n 
... ct <ll 1111cr.1dmn .·.iff, g1\ en h) a mated pair ul \\ 1lln\\ 
H}catd1,•r, I hi:sc <:.1lh ''"re lrc4uen1ly elh:i;ll\c 111 
elii.:iting .1 }11~ lw11 wng. thi:ri:h) i:nahhng 'ur\l.')'•>1' In 
JX"tll\cly 1dcn11 ly Wtlln\\ T·lycatchi:r,. Sil<''- \\l.'rl.' only 
considl'11•d \Vill1m I l)Calchi:r habitat 11 a /II: />1•11 \'II 
cal1/at1011 \\as h<'.11 ti 

,\t l'.l<:h SUI \L'\ 'ILC \\C rci.:ordcd t11 ... ian.:l' .111.I dt · 
nx1111n 111 tho: n.::ue,1 IJndmarl.:. gcographi.:al n><•rdt · 
nate' (u,mg h.md held C1PS i.mt-1. I.mt! '"'ni:r,h1p .md 
management ( 11 d1,n·rn,1hkl clc' a11on .• rnd length ut 
e.i..:h 'uni:) tr.in,c: .. ·1. \\.: aho recorded gcn1·r.1l huhu.11 
.:haral.'lcn,11cs rnduJ111g tf1,1.111<:c Ill ... urt.u:e \\ atcr anti/ 
or ..... 11ur.11ed ""'· d1m1111.1n1 tri:c and pl.mt 'pe..:1e,, ..,,_ 
11ma1cd .:annp) hc1)?hl. .111d topogr.iph) . Cienu' .md 
'pec1i:' ol trl''''· 'hnih' ;md herhaccou' \ i:ge1.11111n 
\\ere noted \\hi:n l..n1l\\l1 \Ve recorded 11111c and 11><:.t · 
Lion of Will1m Hyc.11<.:her de1cc11ons: during 1998 and 
1999 Co'ta RiLa 'Llr'C)". we 1101ed whether .:ach fly 
catcher ".is Jc1c1·1cd before or after the Lape hrua1k.1,t, 
and typ.: of 111i11al .md 'uhsi:qucnt resptm'~ Lil pl.1)h.11.I.. 
during the 'unc:. In c,1,l's Y.here a 'Ile "a' suni:)cd 
111 more than lllll' )Car, "e repon onl) Lhi: re,uhs tor 



WILLO\\. FLYC \TCHl·R Wl:\TER HAB IT,\T-/,y1111 ct al. 

CcNa Rica 

1-lGl RI I \\ ilfo\\ H)~allher "1111er Mlr\CY locauon' m El Sal\ ador, ( <hta RKu. and f ',<11Jma Oot md1,atc 
.ire.is '":h ••nc locat1nn: 'tar' ind1c,11c arc.is \\ llh l\\o locauon,, 

1.he ) ,.,., "11/J 1lu.· l.1rgc'1 number of fl} l .11ch.r dctc• 
llUll\ 

Rl .'Hll I S 

StK\I) l:ll<>KIS 

\\c '111'\l'\cd .1 total ot 42 'ltr\C\ lo.:.11ions 
bet\\ l'Cll l 91)8 ant.I 2000: IO in I I \ah .1d111. 20 
in Co .. t3 R1l·.1, and 12 in Panan • I 11• I: Ap 
p<!nd1:1.) \ \ 'l• conJueted .. unc)' .1t l 'i4 dill.:rcnt 
~un C\ 'Iles tor a total of 561 'llr\ e\ hr' \\'c 
Jctccicd 542 \\ 1110\\ Hycatchcr" al 2X ol 1l;l. 42 
'un C) loc,1l11•n": ,1pprox1m,1tcl) h.111 (I\ 274) 
of 1h1.: total !1)1.:atchcr detec1ions occurrcJ 111 H 
S;1hador. Jc,pitc lc\.\.er 'Uf\e) hmn' -.pent in 
that l·ou1111) (Aprendix). 'v\.e found llyc.11l'l1l.'r' 
at 7S'Jr n l 1h1• h1'torical locatmm. Wl' ""\eyed. 

Rt Sl'O'O'>I 10 I Al'I Pl \YR\{" 

I I) eatchl.'9' re, ponding to tape pl.I) had; g.l\c 
.1 \,met) of \Cx:ahn1uon'> 111clud111g 1p.:r \11cah
.ra111111 t<'J n11nolo~n ot Stet 1963 and Go1 ski 
1969) j11:.-he11 '· 11 lrit1.1. wht•t•ps, <:rt't•f\/hl'(, t\, 
.ml.I c/1111 d.t.111cn. In Co., ta R 1c,1 Junng I IJlJX .md 
I 999. 70% ot tlycatcher' m11iall) rc,p<indcd h) 
calling (wh1111 or whap.11 and JO'Y ga\e the 
d aracleristk jit:.-bc\\ song. \\hen \\C continued 
to hrnadl·ast vocall/ation-. in the im111e<l1ate 
p1 )X im i1 y o l calling flycatc hers. 60'fi of call ing 
fl~catchcr .. eventual!) sang. Thu,, merall. 70% 
ol c.le tected WillO\\ Flycatcher ... "'mg in re-.pon..,c 
to tap.:-play back flycatcher... were general!) 
m hl re ... por1'1' e prior to I 000 hr .... 

H\Bll \I Cll\~\( 11~1\TI( ... 

Occupictl ''inter Wilhm H>catchcr h,1hit;11 
wa' charac1c1ill:d h) 10111 main habitat compo· 
ncnts: (I) -.1and1ng 111 'hm 1110\ ing tre,trn ater 
and/or 'atur;Hed 'oih; <2> patehe' or 'lnngcr' ol 
tree ... : (31 \\OOd) 'hruh .. ; .m<l (4) open area' -.uel1 
a ... pa,ture,, 'a' .11111:1'. 01 hoc.Ju:' ol \\ ater hc•r
dering lore't edges <I 1g. 2). With thc except1<111 
ol three -.11e' in fol S.1h.1Jor, no lheatchcr' \\ere 
found at 'llr\C) ltx:;11101h l.u.:king one or more 
of the'.: m.ijo1 h.1b11.11 um1poncnt,. All o~:l up1.:d 
habitah \\l!rl! 'lluated 111 hm-1) 111g areas lhat .::1.
perience ~ca,onal 1nund.11ion tluring 1h.: r.t1ll) 
'eason. \\hcn fl}l'.ilchcr-. gcnc1ally arri\c .11 the 
win1ering -.ite-.. I f.1h11a1 types in which wc did 
not detect flycatche" 111duded tlr) upland,, 
woodland' and lorc'h along fos1 1110\ 1ng 
'tream' and n' l'I '· l'ar.t.1111011ia-dom111atl'd 
frc,h\\,ltcr \\etlan.J,, lm:11.J..i-.h ttdal wetlamh. .ind 
mangro' c ..... md fore .. 1 mtenor. Occupied lly
catcher habit,1h r.1ngcJ m ele' atron from O 2SO 
m. \Ve did not dct.:ct \\!Ihm J•h catcher' at ... ur
\e) -.ite' at thl· two higher elc~·ation lo..:atmns 
<Lago Coatep.:que. 1:1 Sah.1d,>r [730 m), and 
San \1110. Co,ta Rica (>2000 mj). \\h1ch con 
ta ined all lour ol !he \\ rnter h.1bnat componenh 

The fre'h""a1erfo..a1urated soil component ai 

occupied 'ite-. conS1,ted ol lag1111as. muddy 
-.ecps. est<•ro1. slm\·moving q11ebrada.1. reser
voirs. and as .. oc1ated flooJplain area' that con
tained <14uatic ;111J cmergcnt 'egetation Al-
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I l(il HI· 2. W11lo" f-l)catc.:her \\11\lcr ha1'>11.1t .11 Laguna c.lc: Oh1111rg.1 l ·I SahaJcir. 'htmmg the tou1 111a1n 
h.11'>11a1 c.:omponcnh ol ,1;mJmg llc'h" .uc.:•r, \I o<><l) 'hruth. pate.: he' ol tree,, .mJ <>J'C'n area,. 

though the) \.med greatl) 111 'MC: and ,h,1pe. 74 
of the: 77 oc.:eupied 'ite'> retained \\,111!1 11110 the 
dr) ... e.1,on \\hen \Ur\'C)"• \\crc conducted: la 
g111w1. <'l/<'1"<>1. and re-.cnoir-. conui111e<l \\:ttcr 
)'L'ar round. Wet area'> were l) pu.:all) honler.:d 
b) \\Ood) and herbaccow .. shrub' <primarily Mi-
11111111 'P·>· patchc.., or \tnngcr' ol trc..'L''· 'manna 
woodland edge .... 'ceontl-gro\\ th \\Oo<ll<llld'> 
pa ... wrc land .... and/or al.!rkultural area' \\ood) 
... 1m1h' were general!) 1-3 m high .inti ranged 
Imm ~kn'c 1mpenc1rablc thid.ci... 10 'par-.c .m<l 
\\ 1dcl) ... e;lltcrcd 111 di ... 1nhu1111n. ' I lk' tree <:om 
poncnt cori...i-.tcd primaril) or dct: IUllllU'> ... peeie-.. 
.1hhough in \\Ctl.mJ .u""' Ile.:' u ... u.111~ 1.:1.11n.:J 
11111 ... 1 ol their lc;ne' throughout the )C.11 . i\' er 
;1ge t·anop) height of tree pa1d1L'' .ind 'tnngcr' 
1 an!)c..'d l rom 6 15 111. with cm.:rgent 11 ee\ 'ueh 
"' largc..' guanaca'>tC (l:.111edoh111111 ndocw1m111) 
anti cc1 ha ( Ceiha p<•111a11clra) ranging from '.!O
J5 Ill in height. I: xcept for r.: ... er 'oit' .md along 
the Panam.1 Canal. ... ea ... onal llood1ng inundated 
the hordcrtn)! floodplam' <tn<l \ egetallon . Al
though thc..''c inundated area ... t·11111,1inctl ... ian<ling 
\\,1tcr through October or "o\ernbcr. the ... i1c.., 
antl hortlenng lloodplain' tended to dr} up a., 
the dr) ... ca,on progrc,,ec.l. 

Ttuu \IS 

A ll of the sues occupied b) \Vtlhm Hycatch
c..'r' had been alte red by hi.,toncal anti current 
human acti•Hy. and man1 were rclat1\'cly ... mall 
area' ... urroundec.l b) altered land ... Lapcs that con
tinue to encroach on remnant ··natu1al .. habitat. 
\111:.., ''ere hea\ ti) di,turbcd. and human impacts 

~uch a.., dcfore ... 1.1tmn and burning \\Cre C\ 1dcnt . 
Land-altering practice' ... ecn at ... un C) ... 11c ... 111 -

clutletl c.:.mtc gr<11ing. -..mall- anc.1 largc. ,c.dc..' ag
ricu lture. dr.11r11ng ol wetlands \'ia irriga11on ca
nals. woodcu11ing 101 Juel. logging. urhan ex 
pansion. and no ... ion. Dun ng sltr\ cy ... 1n Co, ta 
Rica. t\\o m:cupicd llyc<llcher ... i1c ... were tlc
''ro>ed: one ""a' hulldo/cd ... hortl) after \\C 'lll· 

\e)cd the ... 11e. 1hc other LUI c.lm\.n \\hile \\l' \\.Cle 
tr) mg 10 ..:.1pture .m<l band fl) catd1cr ... ( hg. J l. 
Both area" \\e1c con\ cried to ... hort gra" p.1 ... turc. 

E' idcnce ol e:111le grannµ \\ "" ... ecn Ill .md 
around 127 ol the 154 ... un C} ... i1e,, 111clud111g 
92'' ol occupied 'Iles <!able I). Although 
hca\ ii) dehncd c.111le trail' were common. 1he 
1ntc11 ... 11y or g1.111ng .1n<l ll'> effect ... on ll)'l•llc.:hc1 
habitat vanL'd among oecupicc.l ... ire' We found 
W tl lo\\ I lycatchcr' at ... omc '>itc-.. \\hcrc..' calllc 
gra1c<l among 'catterc<l ... hrub ....... mall tree,, and/ 
or pa1che ... ol 11\t'\ed hcrbaccou ... Yegcta11on. hut 
not at gra1c<l ... 11c' \\here \1ood) "cgciation "·" 
ah ... ent. 

\gricultu1.1I crop' trom \mall-\cale an<l large
scalc l<1rm' \\ere gnl\\ n '' ithin :wo m of 69 ol 
1he 154 ... un C) ... ite ... 111duding 39'' of o..:cupied 
'itc' Cf,1blc I). Agricultural and 'ih icultural 
crop' found al ... ur \C) '>tic'> mcludcd '>Ugar canc..'. 
oil palm. nee, teal-.. and other commcn:1al crop.,, 
a' well a ... crop' gro\\ n on small sub ... i<.tcnce 
farm' \Uch a ... \\ll ghu111. corn. bean-.. and mclrni.... 
Largc-,calc con1111crcial crop' dominated large 
area ... of lowland lan<l.,cape'>. and occuptctl win · 
ter habitat' generally remained onl) a'> "11:111 
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fragmented pah:hc' 'urrountlcd h) agnl.'ultural 
land <f ig. 4J. 

Tr.1!11 .md pollutant-.. 'ul.'h a., pla ... 11c contain -
1.:1' an~ hag .... ga,olinc. anti launtlr) .inti di ... h dc
tcrgcn . were prc,cnt in and around rt\Cf'>. 
-..tn:am .. :md /11g111w1 at '27 nf 154 stirvcy site .... 
i nclud 1g 26'( ol occupied 'itcs rn1hk t ). We 
al ... n n Hcd C\ idcncc of agrochcnrn:al l·ont.1rni
n.11ion of \\,llel\\:l) '· Jn Co,ta Ric.1. major irri
gation ''an.ii' through the ex11:n'i' c 'ug.1r. nee. 
and 1111 palm plant<llion' at Bebedero. Can.1'. and 
Coto 4t \\Crc m.trketl \\ ith ,jgn' that n:ad. " N1' 
S\\ im11111•1 Contaminated." 

In ll S 11\ador. only t\\ll 'unc) lnc.11ion' 
'"Crc \•lthlll protected areas: Bo,quc Nan..:m:hin 
• 1111; :11 d I aguna I I Jocotal. All hough l .1 Barra 
de Sar 1ago Ill U Salvador 1-. al.,n a nationally 
prntcct •d area, all occupied Willow Hycatd1cr 
hahitat \\ "' found Ollhtdc or the hordcr ... . In Co'>-
1.1 Ril:.1. \\C did not detect Willll\" l l)catd1cr' at 
thl' ''' 1 'lJr\C) location' w11h111 "\iauon.ll Park 
bound.r ic .... hut ll)Catcher... \\Crl loun I .11 01..il 
I) · protected 'lie' at Bof,on. Sant 1 Cruz. ,111d Sn 
lim.ir. 'l;onc o l our P.tnJr1. ...une) h"- t11>1., 
"ere h c.11ed '' ithm protected .1r .. ·a ... . 

DISCl SSIO~ 

lkc.11,c \\ rllo\\ Hycatcher 'ul1'pel' IC 'i .ir'-' 
d.-.tingu.-.hl•d h) 'light m11rpholog11.:.ll .111d <.:11lor 
tlilk1c1 cc' ( lJnitt 1987). we could not nrnll 
dcntly d1l lcr<.:'lll1atc among ... uh ... pccic.., during ou1 
tic Id "~" C) ' · 1 lowe,·cr. hcl.'all'-l' Unilt ( ( lJlJ7 l 
c:\a111111 ·d 'i7S 11111 ... cum '>penmen' of "I 1.1111"' 
l•l)c.11c11!1 " 1.1kcn timing migr.11i1111 or 1n \\inter 
.111<.J fou1d no geographical scgrcg.1111111 .11mmg 
"1111cnng I . 1rai!li1 ,u('-o..,pcuc'. \\ c bchl'\ c that 
our d.1u .1ppl) lo .111 'ub ... pc..:ic'. including / .. 1 

l'\1111111, l·c11log1c.1l ... cgrcg.1111>11. !>Uch .1 -; nught 
•K1.:111 1 d1tlc1elll sun,pc1.:1e' ll'-C d1lk1cnt h.1b1 -
t.1ts \\1th111 the lm:al land,<.:ap.:, nmld 11ll',lll th.n 
our 1csulh ,11,• not equally apphl-.1blc 111 .111 sun
'-PCl'le' 1\ It hough 'uch ccolngrt·al segrcgut 1011 

ha-. 11111 hl'l'll th:111on,trated In dall'. it i' \\111th) 
nt addi1i11n:il n111'1!.lcration and rc,carch . 

I IAlllTAT 

Our hahn.11 dcscripuon ..... rlthough qualt1.1ll\ c 
111 n.11u1e, 1dcnt1lied \\h.u :ippe.1r II• be kl') com
piincnh 111 '' 1111cring Willo" Fl) c.1tdll:r h.1hit,ll 
[)c,p11c diffrrcm:c ... in mcr.111 s11c .... 1iape. ,md 
pl.1111 spec ies compo,ition. \\'ilhm I l)'-' •11d1cr 
"111tl'rn1g ... 11es Ct'n"'tcntl) included 'tamhng or 
,(<m 1110' ing lrc..,hwater cor 'aturatctl "iii,). 
\\ood) ... hruh .... p<lll'hc" and/or ... u111gcr ol tr.:c'>. 
and open arc•" (rig. 2). Thc..,e componcnh al'o 
charal'terill' many llycarcher hn:cding habitat,, 
c'pel'iall) 1n the ... outhwe,tcrn US (So!)l!C and 
Mar,hall 2000). 

Ck1.upicd "intcnng Wilhm H)C"llchcr hah11.11 

""' ..ti\\ a)' found near lre-.h\\ atcr lai:1111el\, 
lake .... mar.,hc'>, "c1land ....... 11w. tn0\111~ ri' er' 111 
'itreanh. and 'ca,on.111) 111unda1ed 'a\irnna' and 
pa-..ture .... 1 he onl) CXl'l'ption' occurred at three 
... urve) -.itc'> in 1!1 Sahador. \\here the ncarl''t 
water or "atur,11cd ,njJ, \\L'n: an e ... 11111a1cd 400 
600 m from the 'i1c ... . I lowever. although "•lier 
wa' not present during our January 'un C)' ( hg. 
5 ). the "te., \\Crc llooJcd from Septemhcr 
through '\ovemhcr \\hen ll)e::i11.:hcr' hr't arri\c. 
Similar dr..1111.111<.: ,c;1,onal change occur' 
throughout the P.1l·1hc lo\\ l.1mh. Fl)call·hcr ... ,1r
ri\C during the 1111·11•r1111. ''hen man) occupied 
... itc' arc inumla1cd h) up to 6 m of \\atcr. B) 
January anti f·chr uar), th.: \'<'rw10 1' untlen\ a) 

and local w .11e1 le\ cl-. .ire mul'h reduced ,11 that 
some retain 11nl) limited ... urtace \\ater and/or 
... aturated ,mi.... The fal't lhat \\Jtcr " pre.,ent :it 

all site' "hen llyeatd1l'r' .1rrivc ... uggest., it j, ~lll 
imponant r.1cwr 111 \\ 111ter habitat 'election. Ko
ronkiC\\IC/ and Sogge (2()()()) found that 11) 
catchcr' rc111.1111cd at "mtcnng "te' C\cn alter 
'Iles h.1d dried .,uh ... 1.11111.111) . and that the di,1ri 
hu1ion of ti) C.lll her' \\ 1th111 '>llC' remained eon 
'tant de ... pllc maJOr .:hangc ... in the di...tnbulion 
and amount 111 \\ct .1re.1 ... . 

The tree and -.hruh componcnh of \\'illlm 
Flycatcher '' 111ter h.1h11.11 \,1ricd in rel.Hive pm
po11ion •11111111g 'Ill''· f>aldk'' .rntl/or ... tnngl'f' 111 
tree' varied in 'l/C .ind .,hapc. and the .,hrnh 
component at llt'l'll(lll'd ... ite'> ranged tmm den'-l' 
to "Par'-l' andlP1 sc.lltcrcd Al man) .,itc ... . c-.pc
c1all) tho.,c 1n C'1i...t,1 Rll'.I. itim<J1C1 -.p. fornll'd 
c.Jcn-..c impcnc11.1blc th1e kcb, \\ hcrca' other st1c' 
in Pan.una .md H S.11\.1do1 contained \Cf) le\\ 

'hrub ... f1)CU1<.:her'i tnragcd and roo,ted among 
dcn-.e 'hrlll"" , 11 MHllC "tl'' (1: Koronkll'\\ ICZ, 
per-, . oh' ). and .... 111g and for.1!!eJ from C'l.(lt'"l'd 
pcrche' .1long tree line!> uml turc ... t and \\OOlll.md 
edge' A" on thl' h1.:-ed1ng grounds (Scdg\\ 1..:k 
.ind Knopf 1992 l, trl'C' ma) prm ide 11) l"atd1c1' 
c'l.posed p.:rdll'' lrc1111 \\h1ch ll> forage, and Jc 
lend ~111d 'ic\1 their h;1hitat Open a1eas. abo re 
ported a'> .1 cnmp1111cn1 ol 111.my Southwe...icrn 
Wi lln\\ Hyc.11d1cr hrwdrng hi1b1tah < Snggc .rnd 
Mar,hall 2000, J\ll1'-<1n l't al. 1/ii1 1·0/11111(• ), ma) 
pro\ rdc acri .il fllrc1g111g ... p.1cc . 

SLR\ n Tl< H NIQUI ~SIJ f'f·l ORT 

\\ mtcnng \\ illo\\ H)- catcher'· rC,f>llll'c lo 
t.1pc-pla) ba~k "·" ~11111l.1r to that dc,cribcd tor 
breeding ll)c.11.:hl·r-. <Sogge ct ill. l<J97a ). Rc 
lo.IU'>e chcit111g "111g "u ... dul in \erif) ing 'pccrc' 
1tlcnll hca11on. .ind hc.:au\c many llycatcher' 
were not detected until at1cr the .,urvey tape \\a' 
played. we crnhidcr tape-playback sun C)' ( 1 n 
eluding the u'c ol multiple l'all' and .,ong'l 10 
be a critil'al tool tor dlceti\cl) locaung Wilhm 
Fl} catcher., on the \\ 111tcring grounds 
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l·ICll JRI: J Occupied WillO\\ H>catd1cr \\inter habitat along the Rao tonual an Puerto Jimene1. Ctl\t,1 Rica. 
,\II ol the \\.alto\\ Fl)catcher hah1tat ''·'' remo,ed ,me.I con\crtcd to 'hort l!ra" pa,ture during the cour'c ol our 
'un C)' 111 1999 ·111e bulldo.ter <".111 h<• ,.-en .11 the center of the photo. 

It ",,, not our goal ll1 conduct complete cen
'U'I.'' ot \\'illO\\ Fl) catcher' al our ,j1c ..... md our 
rc ... ult-. do not rdkct actual flH:atchcr abun
dancc. Q, cr thc cour ... e ot our '' ~111\. \\.c altercd 
our 'un·e) methods ba-,ed on anatial rc,ult' to 
1m:n.:a'c \Ur\ cy efficienc) Ounng 1998 and 
1999. our C'o'>ta Rica survey' wcn: conducted in 
a \\Jdc variety of habitat types. nrnny of \\hach 
did not 'upport wintering tlycatclll'r'> In con
tra,!, we locu,ed our 2000 'uney' in I I <;al
\,1dor .111d P<111a111a on hahi1<11 type' 111 \\h1ch we 
found "mtenng ftycat1.:hcr' dunnf the pre\ iou' 
t\\ o year' 1 n Co ... ta Rica In I .I Sah ad or and Pan
ama. \\e a! ... o cnli ... 1cd the a''" an1.c ot loc.11 or-
111tholo£"" ''ho provided \i1lu.1ble h>£1'1lcal in
lormallon and iuentiheu are,,, 111•1'\ li\;.cl) h> 
cont.un 'llllable flycatcher hahi1.11. l'h" more to
CtM:d apprnach and additional ... uney c'Cpcri
cnct• allowed lJ', to survey more elkcti\CI) in 
Fl Salvador (5.4 flycatchcr,/,urvey hr) and Pan-

ama (0.8 tl)Catclwr,/,unc) hr) than \\Chad pre
' iou'I) done 111 Co'ta Rica <0.5 flycatcher,f,ur
'c) hr). Thu,. uiflcrcnce'> in the number' or 11)
catcher' anU/or r.l!C\ ol flycatcher uetCCllOll' 
(Appendix l in ea1.h country cannot be u'cd a' 
an inuc'C ol actual ahuntlancc or tlcn\1ly 

The lac!\ of h1\toncal record.., anti reecnl re 
pc>n\ for w1111cnng Willow Flycatcher., at high 
elevation 'uggc,tcd !hat elevation m<1y lirrn1 lly
catchcr u .... tnhullon: thu .... almost all ( 152 of 15..i) 
of our 'llf\C\ 'Jtl.'' \\ere located below 250 m. 
HO\\.C\er. Ill ".tanuan or 2001. the WillO\\ 1-1\ 
catchcr-. \\ere ret·or<leu 'pnnt<rneou'I) ... 111ging -at 
appn>'Cim.Hl.'ly ·BO m near Lago de Gu1ja. 1-1 
Sahatlor ( \\'. Rodrigue/. per... comm.) .... ugge,1-
in!! that ~1ddi1ion.ll 'urve)"• CO\ cring a \\ idc1 
range of clc'<llJOl1' are '' arranted. 

CATT!f- GKVl1'(o .\1'1> AC.RICULllRAt A< 11\'llllS 

Historically. cattle ranching along the Pacific 
lowlamh promoted the establishment <Ind 

' I ,\Bl I. I. J'111 '11 \1BlR OI Sa Is \I Wtm ll l>lfl IRIS T TYl'I SOI Ht \I/" I\ ti' AC 1-. \\I RI :-=oTFI> Dt RISC, \\'11 I 0\\ 
I I \ C \ H !ti R \\ I'd I R Sl R\. \ <; I' 199!\ :WOO 

I ) pc of human •ml"'"' 

< ldtle ':'r;uh and 
1ru1n1 \~nculturc:- rollut.anb 

O..:.:upu:d 'llC' f I Sal\ adnr ( '\ 25) 24 16 18 
(O\la R1..:.1 (" 41) 40 II I 
Pan.una (" II l 7 3 I 
l'otal IN 77) 71 30 20 

U111x:wpicd \Iles 11 Sahadm (1\1 1) 2 2 () 

('o,t.1 R1l·a (I\ 59) 46 28 4 
P<111ama (~ 15) 8 9 3 
li1tal ,, 77) 56 19 7 
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l ·ICil HI .i \\'1ll1m Fl~catcher "inter h.1h11.11 ,!lung Quehrada Pc,e, P.111.1111.1 . Sug.tr l·ane plamauon' 'urrounu 
the g.1llcr) lore'' and "oodland. 

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

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

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

f I 1l HL 5 \\illm\ Flycatcher hahital at I .1guna F.I Jocntal. El <;ahador Site ,,,1, approx1matel) 400 m Imm 
\\atcr .11 the lime of 'une)'· hut cont.1ineu 'tamhng \\,1ter from Scptemhcr thni l!'h ~o,emhcr 



\ l l 1Dll \ ll\ AVlA~ BIO! OG'\ () :!Cl 

111.1nagc<l for call le pa ... 1urc do nol prc,cn e or 
prm 1de \\ Jfhm Fl)ca11:hcr \\inter hahllat. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.tl1Ull)ll1''ll' rl'\lc.• \\t.'I 
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APPf"JDIX W1110\\ H H \IC 111 R \\Tl'dl R St RH' EHORT A'D Rt SI 11'> IOR El S \I ' \l><>R. Co' l ' Ric'· '"IJ p.,, \\1 \ J" "" \'II 11 HRI \R) 1998 20CXI 

~umber 

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

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

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

Rm Gu.1~apa. \huachapan 2000 :--: 13 43.12' I. I 24 21.82 
\\ 89 59 ()6. 

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

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

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

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

Bn,4uc Nancuchinamc. 2000 N 11 20.48' 2 JO 15.00 
l 'ulu1.111 w 88 43.14' 

I aguna <.Jc Olorncga. San 2000 N 13 19.94' II 11.9 JO 2 '\2 
Miguel w 88 01.18' 

I .1gun;1 de ');111 Juan. San 2000 N 13 22.08' 2.6 35 D.4o 
Mrgul'I w 88 09 58' 

L.1guna !•I Jo•ot.11. San 2000 "I 11 19.15' 7 11 9 •n 7.82 
\.1tgul'I \\ 88 14.59 

l:I Sah.1dor totol 2l! 50.8 274 

Ccht.1 Rt<a P.tr4uc :-;,1c1unal Santa 1999 :-.; 10 51.10' 5 21."i 0 ().()0 
Ro,a, Guanaca,tc W 85"36.l!X' 

Bcbt'Jcro, Guan.1,.1,tc 1998 :-.; 10 21.12' 4 24.5 0.()4 

\\ 85 10.'\0' 
< Unds, C'iudn.at:a,te 1'>99 '\102121 ' 2 11.8 0 0.00 

\\ 85 5 96' 
kmp.1tc, Ciu.111ac.1,tc 1999 '\ 10 22 IO' 4 2' 2 0.1>4 

\\ 8543.18' 
l'.irc111c 1'.K mnal Palu 1999 N 10 20.<X)' 5 22.4 0 () 00 

Verde. Ciuanal'il,lc \\ 85 16 92' 
Bohon, (iuanal'ol\lC 1999 /:'.. 10 2UI' 5 .n,4 26 0 60 

\\ 85 25.17' 
l'u,·r to I hmm. (iu.mac;l\tc 1999 t'./ I 0 17.97' 2 12.8 0.08 

\\ l\5 24 l)l\' 
Sitnta Cru/ (~uan ... 1l·,1,tc 1999 N 10 19.74' 5 '·1 6 26 0.75 

\\ 85 38.97' 
Soh111a1. ( ;uanac;1,tc 1999 N 10 16.54' 5 21.5 ~·I :?.51 

w 85880' 
1 loJancha. Ciuana,·a,h: 1998 N 10 6.10' 3 8.6 0 O.CXI 

w 8'\ 22.01' 
Punw P1,·dr,1. (ju;111ac:1stc 1998 N 9 42.57' 9 I () ().()0 

\\ 85 1.00' 
Cl111111c,, Puntan:na' 1999 N 10 4 16' 4 2.,.0 28 1.22 

w 84 5'\.96' 
B1><:.1 dc Barran,·a. Puntar- 1999 N 9 53.42' 4 15.0 9 0 60 

Cllil\ \\ 84 40.75 
I .1n.:olcv1\g111as. Puntarcn- 1999 N 9 51.05 6 18 1 O. lo 

,1, w l!..f '1.90 
Punt;i Co}otc C.1lcta' 1999 :-.; 9 45.59' 4 9.l! x () 

\\ 85 I o.07' 
Ru> P.110 Scco. Puntarcna'> 1999 " 9 '\4.35' x 26.6 26 0.% 

w 84 1!\.70" 
Bueno' 1\1rc,, Puntarcna' 1999 '9 6.65' 13 2X 7 () 0 ()() 

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

~umher 
nf W1lh.lv. 

f';umhcr II)· Fl)l:'31l:hcr.., 

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

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

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

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

Costa Rica total 100 428.5 202 

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

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

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

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

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

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

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

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

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

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

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

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

P.nama aotal 26 82 () 66 




