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Dear Dr. Sievers: 

l \ Fe bruCl"'J 24, 197 2 

i 
The tva ~rec..r report er!clc:;ed is l er:,st:,y r!.!:O cln.carnte t but I feel that 

t..1.is is neceSS::2.r.r cec.:J.U!>e of the divcrsit":t of ;::)?!"ollci:es ·,·;;'ic.~ our g:-oup 
\;orkint; unde r i:SF I3 0198clX are bringine to cea.r on u sine 1e but co~lex 
subject. ' 

I have also, I confess, the ob ,je cti~/e of sur.~D.rizine: for T;"iself and 
for our ..... ;-:.012 iFOCU? t~e tot2J.i~r of our effort of l ... ·:"dC:l en.cn i lldivid\l~l hen 
S ~en ' onl:" ................. 11 ~ "r· · ~ ... o·,r-·, i ..... "';,e , ... .r..,... .... "' .... of c~o .. o co r. : l'ln i c.,t':=:>- a nll ..... ._ '-" ..... ' '- ,:.-. ..... l" . ~ .. , ..... 1 ... ~ .. ... .. _ " ... \..: .. \';.,1.,; _ ..J ...J - ,_ l •. ~ . ... _ d ' . 

crosR-::-ertili. zat ion I r. o.~le ir..stitutea G. "IJ.z:;....-d. Lcolo'7.,~ J isc l.LJsio:1 Grol:p lI at 
i-:~rvard n.nd ·r'~ h.:lve h ~cl r ::::.the r r~GUl2.r 2.:1G.. r; ...... i~c profita:11e scssio!ls, t:-tcre 
hes still te en irwufficicnt op:,o r::t:...."1ity :'0 fill in t~'1C geDcroJ. picture. 

I enclo3e also a bt:G. f:~t for t!1e proje cted. third year. It 5Cer:-:.3 unli;';:ely 
at 't:.'t!~ ti;::e of uT:..ti:-: r; t:-_:::t n.r.;:r fU!1GS ~·ill 'r.e le !'t frc r.i Ollr first t·",·o y~u.r.:l. 

'rnc bud.:,,;:::t is t:tc!"cfore ::-.;;.c~ li:-:e t:iat. or: i-:in::lll.:r ?rc3c n~ed except z""or thG3 ,;! 
2.d.iU3t::-:en~s r,e c ~ssn.rJ tec~'...U e of r.odi f':'c a :iar..:> of pcr~or.r.el and plar:3. CCGt 
snarinG '(rill con:'cr::. to c ~J..:"=-c nt ;;S? poli:::/. O·re:-':1e2..d has c~en ir.crt'!xcd in 
a~cord2..::(:c vi"t:: j:e[otiatio:1 AfYCer.ent A- CO ~et .... c cn the DepD.!"tr::ent of r:c ulth ) 
Education D.r.ci l~jelfare and r:ar':urd Uni"/er~ity . 

Sincerely your:;. 

Ernes t ~'l il1ia'TS 

Enclosures 

E'..r/airn 

h'Oproycd: A;:::Jro'{cd: 

A . .... r .. Cyc~ton, i::!"2CtO t" 

~ \w ,~ t.:..::. !) i" C·:-::::::-2:,, ::.~ i '''c Zcc2..o G(-

'. 
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A Tw'o - Ycc.r llcport 

for li<;, II 010801 X 

The c;c nr;orr'..l problcr:\ -.hich 'f: 1:! n £l.-:c t :-i ed to a tt nc:< uncer the .~rp-nt is 
: :, n. t of th~ e ffe c t.:; l;~O ~ c.. :--• .:i • ... i t.hi n s::2ci~G of i;1tcrac'i:.ion ~'lth ot.her s'[lf! ci cn • 
.. 'c hnvc lr.cJ for t~iG s t uc."f C.iL; :-r: I'-.l :;~' .. ' ~':orld lizn:- ds , c ::;r-c ci all:r 1'.:101is . 
:-:-.c lc 't~15 of :::.~p :, o.::!.c;' h:::.vc c'2cn G.uitc c':"lc ::;e, <'~c sc ri!> tivc, o..:1ulyt i cl'.l, 
: .l eorctical) ar.d t~~ ::-c::"'.c {.:.~ ~rv · ... ·;~i c:"1 SCC:-::·2C. l i :-:cly to pro·,ice rc;.ul ts. 

In fnct an C;,u.;.;:-:crctti on of the ;;:et:tc':::; · ... e are u:iinp; Do:.! ce Il gead intro
~~ction to thc sccpc of our ~roJect. 

A. Ficld Studies 

1. Cr.r.3 U.'iC ~: ---_ .. _-
s ~ ecics di~triL~tio~ ) 

~" 

r~COrc.3 of SiC1 tir,c::s or c C!.?turez 
c.~rw it"J, activi t y, p~rch , etc . 

lIS eyidcnce of 

2 . cc"):1ti:1 t i.ot.:..-; or:-;~ :- ·t.". tio!1 : Stt.:.a:r o f sin?lc i!1dividunls for s horter 
: :- lcncer pCr-ic~ --pro';:i .: ~ 3. su;)?leI':'~""n t to t:'e !1recedi:1.l: "-:o";,erc foraGing 
3t. :-a tcgicG t r.:a:ti ·.i,C: , ho::-.c :-o.:;c;e , ~tc. ere concerned. 

3 e r.: .... _:-i: ,:'1.:': c!. T':~~l: '!"C -=- 'In is, of C OUr3 e , provit!cs the l ong t e rn 
e ·ticl~ ncc on ?c?ulc.tion t, \;!'" !':O "ICr , pcrsistence , replace=cnt, and lonGe"/i ty . 

4 _ _f_i_l_r...c d _t:_n_"_"_'1_i_"_r_ : ~·c hc. ... e r eco:-ded in this 'WD:] d i!j p l::;:rs either 
:: ::.tura.l or in rc~;:o:""~ c t.o i::: rod:tccd 
~is is fur. d o.::-.cnto..l i :l the ~t. uc4.i~ of 

~.,i r.1r~ls of the sa;:".c o!"' d iffe r ent 5~c c ic s . 

c O:::"''7. u:1 ic~ti on ''''1 t~in o.nd bc t ',;cen :3PC CiC5. ) 

5. coll~c~~i()n: E:>e ci rr.c r.s hn.v~ 1:ecn collected fo r ka..."'Yoty-pin£ and 
e: :ect:-op~orcsis t.Ol)rc"li de e vir:cnc~ 0:1 cc r.~tic difference or si:-.ilo.r i ty , nnd 
::l'1 Genetic hctcroz.y,scs:' t"J e .. nd on rr.lo.tiolish ip . 

B. Lo.bor ator'1 and e:ge :-irr.cnta1 studies: 

1. studies or di!j~ l ~f pc.tterc.~ '.-i th captured ani mals 

2 . choi ce exr.eri ",,=,,,t:; (See Gclo". 1 
3. mo.ze e~cri~cnts (Se e belo,,_ l 

c. Cor.tp u te r nnal.y~iz, i~cl~di=--.r.: si:"'.ulntion testing of corr:pctition 
e;~!ltiofl..!j f o r cccd.r.e5~ of :"'i t to c::;Jiric.ll data . 

D. r·iodellin{; . Vc rb2-l r..oc!els or ~ore elar ornte :c;;"].the!7!o.t ical studies 
~-e ceinc; med . 

, . 

The r C5ultz of t~cse c.ivcrsc r..~t:""ods a!"e ee in.:; r eported in s eric~ o f 
;: :::cn) published , in !, re ~:;, er.d i:1 !, :-e ~!!ru.:'ion t:-t <:!. t Gcc.~ · .... i~h inc.,i",i duo.. l 
:":.c : s ;:l;.d i c.~ o..::; in [l :~~io n t:-tut ~ :-o "ridc ~ :iO ~ :r:-~t:1.cs i zing t h e::-.c . I have 
:-:''': :-:G it t:SC ful to o.t~e~ ~ c:-G~:-.i ::2.:'io:1 0:" cur a:::;pc.::er.tly ~-:OI!?:ICt,;,3 ;::~~ of 
::. :"o:-::at i on ':':1 t ~ .. ;o ~,;cqs: 



(1) in tcr;--:; of fl'tt;:-.r __ ~ · of Y~~!i n[~ .i7.f!r. zi r.ce these fuuncn can ce 
thour.ht. o4f -~ \-:\-(~ ·ui1/G· -·fn-· ... ;11· c· :·l-~! l c-cl~s -{ntr.rnction::; occur. 

( 2) in t~l'r':; o f r:~rv~ri\l tC:1ic:. or r.;cthc(!~ \rhere our (l~tivitic~ cannot 
be so.ti~rcctO·l:r.1,:"" GIlr.:r.uri7.·~J -rntC'-rr.:;·-o { -fuun~ or areas. 

I. Fnunnl G tttdic~ nnd c c",,,nr isons . 

One nnol~ f:\l:nn~: -- -_ ._- , .. _--- -
.Ql.<! o.~. _o-!,_o.1s. i,;}.:.;r,<,c. . :.:~ hnv,=, r" c ~ntJ.:r 100'Y.ed nt on" 'lnole faunn::; on 

Gunc1clou!,c find 0 :'1 Vo:::inico. , t ·,:o of the larcc:it is.La.:ub of the Less~r Anti ll(5) 
nnd thooe in ·.hic~ I.a=ell (1S'(,2, 19(k<) ho.:; four.cl very strikinr, r:eor:rnphic 
variation. It · ... n.::~ Cf'I...:3:r to confirm the 5h[!.rpr.~S5 of the chanGcs .seen in 
tro.vcllir.r. nround these islcr:d5; Lazcl1'G subc~ecific n:1r.:~s confor:n clooely 
t o rc III hiolori cal jlClcno:::<ena . fo7." po"ulat ions r.orrho1oc i.call,y ve r:r re:::.~:(able 
e . g . ::f'!to:a:s on Gundelot:pc hn.ve vC!ry snall ra!1f.cs (n f~~1 1.11 lcs) . Ecoloeica.l 
diff~r~ncc;. .1rc clc~r for so~e of t~e suc~ p ccic::; in Guudcloune ([7ir~ fy_~_ on 
the arid · .. :cst. co~t, nll::-tce l~_ in r.o r.t~nc forcst. T.'1e ecologicnl co::-rc l.:ttes 
fo r othe r.3 0:0 qui tc uncle2.r. ~1e aC T • .-l o.-:1 coler :J.nd ciis?l:::, pat tcr!1..'5 0 f each 
of the r>o~1l1at.iol1..3 on t:1e ~:.lin couble islnrir.l of Guadclcur-e and. on !-'a:-ie G.-:Lllante 
and alGo on Do::-:i r.ico. !1nv~ teen ~ tuli:ed (n.:!.n(). rc~;lc.~ color ~r.d di~plny 
po.ttcrr:. dn no~. ccrrcs~o:-:d. ~o i:1tT.:J.-isl [l.r.d '/'2:-ia:~~ic:l in r.:o:~;'1clo(:y or bactl 
color in ci t~c-r Gcc.dclcu?c 0 1" DOi'..i:1icn.. ~lect To;.:-torctic tcc:1niquc5 hp.'1e bee n 
U!;cu to e;.:o..7.:::~ -:.r.c Ger.~ tj c t:i.:-:c::- ·~r.ti2..tio:1 of five 5u'cs!1ecics on (;l.:. e.c.c l ot.i've : 
ri ~~::'~ , .~--:-2.2:.C'.:..:'t~_, ~~to:;u.:!.., i';:Or:..:--:~_ tl:;' .'l:-.d :-;n ,~c:o:,U;;_ . T.'1C ob::;ervcd di:~ i"e ::-ences 

arc sli [~'1t~ on~'( ~b1Z',~r. :::,:::( differ c::cu~;, to ~cr;:-.it c l cc.r sc?a.ro.tio:1 of the 
s u l:sr-ccie::; (',·:co~t.cr). I!1 spite) ho~:evcr, 0':- \:c::;~er I 5 r '2sul t it is !i.ard to 
a.void. u preciiction thClt t~e very stri ki::.: CX~Cl":12..l diffc:--e:-.ces ·,.'i lich are 
5nown 'r:y r:'~oC::-D.r.:lically !"c;11D.ci n[. !"cpi.ilc.tio:--..s o n r:u [!.d21o"J~e c.o o.ct to l ir..i t 
Gene flo· .... .:.r.d il.:lVe evolved ',:i t~ th~t fcr.ctio:! . Just sue:l shar:J di':-:\~re:-:ce5 

i:l cec!y colo:" o.:--IU ~:::ttern (lrc t h c }:intls cf e;(tct':1.:ll ::;ic:",rrl:; th~t .:'.!"c frequently 
ir.volvcd in species recoC:1iticn. c...'"1a t..ct to li::-.it o r ;l :-e1fCnt ce r.e 1'10'.(. 
(Thcoret icc.l z tudics of the concept of " Ger.e flO'.'" , =e in " rep o.retion b'/ 
1l0uQ Gurde n . ) 

r=-ncr;r.or~r.l.llo.ti on . ...-~ invcs ti [~tecl on Guo.delou?e (Herster and 1~t.:.c:r ) nond 
on Dor.:inicn (2;-~:-;cl) bcco.~e of Ruibi:ll o.:vi ?nilocosic.n's (1070 ;':";':) c ':! s criotion 
of curyt!lc ri~r in ~. 0 Cl:~::..~_:.l;)_ of 2o;.,inic3. . It. '~:<:.3 !"ully c~nfir::-.cd t;'o.t· o n 
both t :.c::;c i::-;l nr.d:i evc ~ £.s.~ c..c~nt incli vid.&..:.:u's ;::':'c.h t ce c?cY'Ctti:1 f. ur.clc-r qui te 
di ffcrcr.t th ~rr.. n.l :-c Ci: : : -~::;, ·~:--;d that it c.ui tc d.i ffcrcnt be d.,! tC:71~cr.:'.tur?s 
t:'1c:; e ~oli tar:r nr.olc3 ;;crfo:-:7, ·~d nIl orc.in2..T7r <.!i.urnal ~cti -,'i ~ics 'tri thoat 
obviot;.:; dif:'.~:-r.nc0.~ i:--: e:f':icicnc:;. R':":1d 1 :"1o:.-~v~r, o b3e rVCc. on Co::-inica a 
50citi [~?cct ":0 t:1t!!"::".o rc ,::ulntion . Adi.1lt ::: al-~::; of ,A • .9C l : l':!r.'..;~_ C~CG:; c !1c rch ~ 5 
thcrr:o.l:':t di!":.\ :::-cr. t f:--o ::: ~:-. C3C t,;.tiliz ,~ G.. b:J' :;',j~c.~~cl t [Laole::; . 'l:-.es c lo. ttc r arc 
probo:o~r :;ub-o;:'lt.i r.mn , but social do=inance prevent.s the sub~dults fron tui ng 
the cc::; t pcrc~e5. 

"Co~cia 1970: 645- 653. 

- '-- --



Othcr L"!::;~cr Arltillcnn T~]:1r.d ~) Cl.r~ old o:.c ('.n.ol~ i:;lnr.rl:; also .:-..n<1, as 
CU ('I.de- lO' I!"'c .:--~nd Ccr.:i n 1. C,"., t: .. 1'~:'~ : ~ 01 i ~ .!.r:'" r~:i:()lc:; h ,:'I.:;C evol'led th~ i r 

::.-, :. :-~ctcr.j ~T'" :~.i, .~.~ 1.'ut t. ; 1'~;'~ ot.:1(~r " ;,()l.i.t r.~/" anolc:; c! o not :;ho'''' clcr..r intrn
.:.;I n :~ d rcor:rc.~:d: c vari.:ttion. In ot:H?r n~;':' f:"'ct:; , ho·,.,·c ';cr, :;tw~'/ 'by I\['.nci hro 
:-.~ ·"n nll k~,",,,r t,ntill,,~ 's oli t'\l~r P. r.O.l~~ to !1 nv.-, v.-,rf sir..illl r ('" ntul'''''. 
- :: : only ) n:; . u.lr~.:td:' :-;ho· .. ;n 1:1 0chc'? r.rr (1~7Gt) , do the:r ~cr.d to n ccrtni n size 
=:.:;ce (Co. (O-TO r.J;l :;nout-v·:nt lcc,[t;, in c"lc$ ) but th"y all sho·.: 

1. fitrOnf, ' ~cAual :-;i-z,c dirr:or;-h i sm 

2. All hn'/e uni f or;"71 :te llo·..j dC\.lln~s . 

3. Dc',ll"'?$ nre r:coclero.te:ll lo.rc,., in all. 

4. Disp1.~:rs r.lll.j" differ 1;cb'ecn islar.d ban.\.:s but sho· ... no intra-island 
~ :-:-erentiation. 

5. Rody' color di ffers sharpl.:; on the different is land . b anks , as "ell 
!:3 so;:".etir..es -;'Q t il in islo.nc.b_ 

6,,_ There is strone scx dichrot1atism. 

: -.-;) anole fllu:t[!.3: . old tvo anole is lands : 

J\~llin t~e I2sscr i\ntillcs p r ovitlc t;lC or-.J..v cXBr.iples. Hark tlnd~r the 
=-_-:-e nt f,I"~..,t {)o.3 "'teen on Ge\o'l;].~s o.r.d di~pla.:rs and 0:1 clir:ntic niche (nE!.nd)_ 
. :: J..i n pa.t terns er.:crce: 

1. tIS prcviou-;l.:; pointed out by Sci'lcene r (1970*) the tlJO species of 
-:-.. -:> anole i51p-..."'1cD ~ual1.y riif f !:'r st ri ki :-: p;J..:r in size b:r 0. f ac tor of nr.out t·,.,o. 
2e !""c is sexu2...l di:r.orphisrn as well . 

2. Delll.a!,S are yel10" in cot~ species on all the two anole i5lo.nds. · 

3. De"laps may be relatively s~all in the lar8e r of a species pair. 

4. Dis~1.llYs roIlY differ cet· .. een i~lands but sho\{ no intra-island 
~ :':e rentiation. 

5. The t,,·o species of "airs differ in body coloration but sho· ... reduced 
5.cs ent sey~:.:.al <lichrc::-~;].tism _ 

6 . In northern Lesser A.."'1tillcs the sr.:~llcr of" the species ?uir ) r c fers 
- : :e r chnriier arc':}:;, t:'1e larce!"" the ::-ore c:Gosed sunnier s i tU·'ltiorJ.S. In the 

-.: ...:::,e rn Lcs5er Antilles the reye rse is true. 

'::'1erc ar(! no old fou!"" o.nol~ f~l!:l.c~ c:C~2..nt _ ~-:.e four-unole fauna of the 
• . -=:- ... .. - ..... -- -:1 ..... " 1· .... .... • - ,, ~ "' ... , " .:" ~, ... - ..... ~ , - - ... U C4 • ....:... .• a. .-'LOon.:, o..J 1.,..1C C ......... ' on ~ .... 1, • ..l..1.~ ,) ...... c .0. ~ ",t.:.u.:r , a :lCl 1::> :roun (~ --
:.:: :- : ·;ed. C:~ir..{-: t:-.. ~ ~lci::;toccr.c :~ror:l Ct.:.t2.. c-:-'.d r,is~c..r.oliu , 'lr;.c c.:tut.ior.a7j' 
=--:''':' :~ :-2:1t .::u.:;--c :~crcicre ce r::r:.de ::'1 ['.t :>r:.rt o.t lCf...Gt of tr-.e ccolo::,r a nd 
::: :::-:.cter of cae:" of the four species ~";2...S r:.cquir-:!d in the co::oplex :"'<11.::12..3 of 
-:..::e S O\..:I ce is lanes • 

. -.::-er. r:o.t. l Oh.: 155-174. 

,-. 

, 



In rtr\"! c'l~nt t:1'~ four ·"1nol,..c or ;'cut.h ni:1ini on the C r~~t 13oh oilo. J.'lnk 
. ::; .... hf'~n ~U1 1 .:r:Ct.C<..i to f\ r,'"'r(, t.~1()i"O\JF"·1r:o ir.r. and i.ctjculou ... !'itUtly til ,1 n n.n.·/ 
-:::l cr nnolc fauna or in fact Drv' L:-O~li cuJ. li;-.:n:<..i fo.una lli(J':,.;hcrc . ;; c;·I ..... ~r.~r 
. :..3 u~ccl all ~c~J ihl~ I'i.~t.;' od::; : c c r.:;~ 1 ir. t! ivi d ua.l or::;cr '/a~i,):1 , r.:ark and 

:---c c o.p t ure . 

_ . ropulntion cl0~it~' fl~d r ~l1\ t-. i ':~ ~::"ur. d<1.ncc of th~ ;. nc cie~ . T.,e pO~l.lla.t. ion 

-:~n~il:i(:;i'-th'c' ·::;pec-(c·;.· on-th~ ::; \..U~I ar~ c :; [If.'~- ·r.-ot-:rC't-r.~cn-coi.:!1utcd ~Xo.ct~ , 
': ·_t Schol"! nc r i~ in 0. !)o.-~ition to ca.lculetc this O~ o r r::ore accurutcly t:1C.n 
::"'1 nr(1 p r c·/ieu..::; ~tud.i c~ C:--. l i 3 .~rdJ CC'Cil1j."; C he 1) h1'.U ur1dcr onscr '{:'lti o :1 e'(c r'j 

:':.. : ::l.l4d t.h.:\t i n::etbi t.ed r~ : ,:.r l~~.r:. of t~c .:-~~n. on n lo :-:~ - tc :- m bos is, o'r-.d 2 } ~ rK!'" 
·~-~th 0. !'c:::.i!'" c.:.~r::-~r. of' o.. CCl..:.ra~l · .. :hc.t :r :-~c t ion o f each inciviclual' ::; hoC'.~ r .;1.ncc 
:~ell ·.rithin the :;t1".;.ciy [,_'ren . Ee tentD..tiv·~l.Y e~tir.:n.tes t:,at t~erc 'ft'cre t~ .. ·o 
:.:-.o linc liz. <:!.r~ j!f'!!" sqt.::='..r'=! :rnrd in the t-"o ~ajor stuci.:' i'!rc G.S and that the 
:-,:rJ.!" ~~r.cie:::; h2.d <:!:<; t.::-.c!tlr.c~ ~ · . ..-:licil ',,;e re rouc.'ly f;eo;::~ tricall:! dist r ibuted 
: o.r:r~i > <115 t.ich,-!:~~ > _c.?rC11i:-, .. :r:;.'i~ /' nn("\.:;;tic~ns ). 

='. ?oro.ri:1r~_::.:-~~·rioE ' ~'~ li cn of t.~e fi~l d· ... or ~-: cor.sis t e d of '.-:atchi :l ['; ir.di'/idu3.l 
':":':ard.:; for 10:1~ ~~ricd~ of tir:"~~ :- snc:ir:f; !':--or.ll/2 hour to 4 ho~, in hol f
:-.our incrcr.:ent::; . Duri~c t:H~~P. o'o:-;ervat.ions. he \/a3 able to ontai n ~ !"uirly 
,: o:7l?lctc dc~c:--i::-:::ion 0: ::.~or.:-~cinr; :-e:-:o: /i o r, even t hour:, t:i es~ lizards ta.:<e 
"?:-e,/ r..uch less ir",!uc "t J~/ th<ln bi r f.s or 'Jther ·'<lr;:1-o100c.ed vertehrates . 

Each of t:,e ~ ~~ ci c:; is c.ifferer.t in 50:-"'.e re~?ects fron each of the 
:t~ er5 J the t".:o ::-.o:::; t ;.:': .:il::l~ 't~ir; .r-; 2~"' !.:.:t.icf~ "J;; ,J.: ~d .c.,:"1:·o:'i:-''':':1:::;i:., · .. ,-::ich <J.ls o 
.:cc ur in :'n i :--~r ::;i::-.':lv.r '1·~ I'";et2..~ion :.;truc·t.t.:.:c. 0 :- ~nrcicl; J. ;J.':~ ir.tcre~t. "0.") 

: 'le difference ) :1 fO:-.J. .::i :-: .~· tec~.r:i cue c, ... t','t?f'!n ~is tic~l.~? a~d :;.')c- :- ~ i.J a difference 
=:.~ r'? cxtrCj;j'} t.:--,c.n could. :-ttl'!'} l'cen su~::-.:zcd. -'.'":- 0:.1 ~r.e f,"..lt [';'l!:'Jly::;es of ~. 

? !"e vioU5 stuJ,',', D::~t.:'C:lt;::;. f~cG~ r.:ostl:r on 3:1tS, an .:tft:: r2{,atcd prey ~.~1 ic:1· the 
::":'zurc C il:1 c:'.,?lcurc i:;.;-::.:c. i.(I_tcl:t ',;it:, li-tt1(! !1ur'~u:"t or sc[\.rc:--tin~ c!"fo'!'t . 
=2 Co.u:;e of the :.; .... ·:tll 5iz.~ 0':" t~cir ~re:tJ ::'cst er,t 2. r~lative~r In.rr.~ :-.\l;::cer 
o ~ itc:r.=; und ~hcr·.!fore h;:;:/~ 0. rclo.ti ~/c~' r:rce.t ft' edin~ ra te pe r unit t.i::.c . 
'::l!";rci , on the ot~1cr :--.and, i:; n. s"Ccci.:tl:::;t on lc.:- ,~e, r.o n - ':-~ f''':rer.at~d "Jrc''': 
.: .:.u..lt. hl:ll~!:: c:Of!::cinll.:r cat ve-:-j ir.irecu~!1tl:r (0.r.o~t. or.c it;~ e ';cr./ l ' .J.i1d. l/2 
~: ur.;), pur::;cc !lrc:/ o".~cr rc-l .:lt.::' vel'{ (TP.t!.t di~ ta::ces) [!"'''1d h:l'/c 0. :-elD.t.i vc~, 
:' c ni1 handline ~.nd ~· .... u.l':'o·,;i:lr: t:::-:c p~r itp. r.\ . I:-.d ividuo.1s 0:." ;,n,:"'r~i ~ ,"'.·;e ofte n 
'':c en seen icr,ori:-.t: ~:1~:; e:·:c('O~t · ... :-ten tr.e an t~ ;::.r~ co.rrJ inc 3 o~c r.:t.i.C:l lu.r;;cr 
: :..3eet . Then the ~':! :rc i ','-12.1 d;l!,,~ co:,-n to th ~ D.~t colt.:...-:i:l c-!1d tr:'/, l,.;..Juo.lly 
~iJ cces~. !'ull.:r t to ro i) t :,c ar.ts of t~eir food. 'T'n t:.!j bot~ s pec ies tend to 
~~?le te D.n';; !,cpulntion.c;, but in <l different Wn;j . 

Sch o~nc r '.·:ill o.l~ 0 r.c t!.tlc to d~G cri be :':-te r c l:1.tionship cct ~,,'ecn ~c ·:e t'<:!. l 
-: :-, aracteri~tic~ cf tile p rc c. ';~ion r roc~=:;s , ;oor 1"!:·:o..::-:,:11e) there is n. r l~lr:.tio n 

':"! tt':('! cn ~ur:;\''-it tii ::;~r..:1CC ~:--. c.i :. · ... .'lllo·. : i~p: ti::-:e: the r:rea:cr t;1e di~ t~ncc 
-~::--2..vellcuJ t.he lo:;;:C' r t:'1e r..i:-.i.-:-.u;r. h~.:: (:linc ;;' I:d ::.-,;:JJ.lc·.:i:J.c; tir..e . ~~C ::; ha:!e 
~"!c po~i tion 0.:: this r·~lu.t:c:; '.::lcn c ~2. c\,;.l ~~tt'! ci ,,,':'11 ~ ro~ii cc c.ut n. f"cr · ... ill 

. • ' . .. . . .. , ~ . 1" '9') . • t ' - , :: :-ec.a ... o!"'S o. f :':-~:1:; ... ·..-nlcn :p re Q1C~lor::i \c .e., .. c:".Qcne r yG . :leou ... o? 1:7.<.1J.. 
:~o :'r).~int3 st:-c,tc ;.:-ic::; c u.:: 'c~ c :'1CC:{~c! . ':':"1 is ::;ort of data h<l3 preYiotWly ct.!e n 
·; :":'t.uul~ r es tricted. to ~.~.t.i. :"icin.l lacor<lto:"J ~ i tuc.tionz . 

• ,\::.er. l:nt . 103: 277- 313. 

---- -



lIorr:c rn n r.~ r:> l ot!"; f o r .::!'..:~J_ ov~ r 0. l O- o,,-cr:: k ne r iod c~ o ·"" co r.:-; idr:rahle 
,; ·/c r l p_I'I. U;1fo r tunntcl.-r 1 ;.o;.~ or t!lC ci ' ~~ . , r:0~ oc cu rr~d ff"~t0. r t::o.n the:' co tLld 
--~ t r ,1,cc d in Go 5tD..ti ~ tlcn. l1·l ~ :';. ~ifi c .1.n t· ·.t ..... :r . I n t~e a ti i"; r :;tU(tf o.r~1l l .1~erc 
:':0 !"; ucn tr. ~rorarJ fcod ;' 01J rc~ n; .pr.nr cu. , t r:-rr i t o r ic:-; o f _~~(' i ',le r t'! f a r f"! r.:o r e 
:; t nh1c . 

In addition to t ,c i n ron~ ...... tio ;1 o n ": f1llcin r: '[l :1.ttr.rre;, Sc;,oe nc r h 2'::; mlldr:! 
"~ny o t:; crvnti on~ on C.OCi"-L t~"'l'Iio r "" r c'e . co r e:w.:,,,,lc, ~le r~con!,,<i the 
:-r:s ult o f nIl ,'JC c: !" r.~:;i-/~ ir. t ~r~ct.ic;;~-,-soth? t he -,..:ould cc n.h l e to c.o c ut:·c nt 
::W !"0.1 .':'ot i o:-:::; · ... ~l ic, ; ."J.:r t~:\i.:::;-~ t~-':' : "~~ :1 to (~'r ::;iz~ , :;i:c 2..t t 2.C:-I!7:C::.t o r othe r 
:--J.ctors nnd ~G ci nl dc:;;i:1Q~cc . '"·It.:-: o\I[ 21 not :re t coll O-ted, t:-H:! ct,._t~ wi l l 
? rob.:l.bly cpr.clt:.:;i'tcly :;h o· ... that lc.rcc ~ i ndi vitluo.l::; "'in r.:ore o fte n in 
il,£e;rC~S i ve e ncou!1tcr~ f o r ell species . 

c . Gro-... -th r(\ t~ s n::d. c0.·t .. ~lc~ :-.~:1t . to r.nt ll r i t.·, . Eve n ove r n l O- \'·e e~ pe r iod, 
3choc r.e r \ ;<1$ .:!.·~l"-e - t.') Ca.r.:-.Cl' cle o. r - c u \.. GJl tl\ on t h e r elut. i ve r :::!.tes of Cr o ... -th 
o f the s exe:; f e r the ::-.c:;t, c.:~ :1d :~ .. :1t :;PCC i C3 . Tnes~ c.o.ta s:"1o'.:ea th at :::alC3 

~ :'c ," t'.o rt! r ~!l i c.l:r tho.~ i'e::i(tle3 o f the SC'.lT.e s ize ; Dales i n nIl :~cur spe c i e s 
:-e c.ch e n o.r:; olu~elJ f !' '? a. tc r ::; i z~) 'ou t eve n i n t ile lc~ t dii:".:l !'?;' ic 5pe c i es 
( ri tsti dn:$ ) ~~ ~ar:":ccl d i r[e r~r1ce i n f::-O,.-,·th r0.~C t '~ eyide nt . Ec ab o f Oll.--:d 
t;i :l t Gu ~) - a.dult ..... o.l cs so:;: ':'ti;;. ~ s (:: cr:1:Jj:s o ften ) t e nG,~ d t o cut f .::.s tcr ;1. ;1d fo r 
:-:o re cxtc :ldcd ::cri cd.::; O i-' t ire t~ 0.:1 did ft~ rr.~'2' .i of t~c zo..-:-c si~c . S uc~ d .:'. tll ) 
cOi:-,hincd vith th e ? rcvi o~l:/ ::!.sc~ r tai;lt~d ".-:lc t t ha. t :; u:p'Qul t nale ::;t c~D.ch s 

o :lt::!.i:1 i..or c ite r..3 t:t\'.n cio t hc3 e o f 3 i::-.ilc.r l..v si ze d f c r.:cJ.e s , p r ov ide un 
:':i tc r c s t i nz; ccntra:;t i n t h e c r.e rc~ t i c3 o f [ro~h t.o s c:lturit',/ fo r t~~1 e s exl~s . 

Th e s c:.:c f our IJ. r~olc s hnvQ hnd 2:':.te :1tio:i eve n ce:,;onc. t h::!.t rc c~ivc C! from 
Sc.'-loener. T .? ~':c c~ tcr h~ :"':~dc colle c::i c r.3 0:1 ::o ut~ Ei rl ini i! ar t l.·,· :::;u:?!1or tcd 
'';1 the c r a nt for e lect ;:o~hc ::-ct ic s t. uc,:,,- :" :1 Sc l G. :-. dc :,'~ l~bcr o. t. ol:r i n Teze~'-
A p ape r b:r ~·,·c cs te r nr.d Se L2r.c.e r or. [~ :-_e tic 3i:7!.ilo:: ty a:-.c. v.:!::-i D:~i l i t y in 
t:lese fqur s pecies h<:!S cee n s ub:;;i. t t e cl to r.-; Gi 1t ':.ion . ~'1e followine is a 
5 ur:-ur.ary : 

Fs tinates o f C~ ;" c tic diffc r e nc::! f o r the four s,?c c i es ~ .. ·e!'"e a o out 0 .7 o n 
a s c a l e of 1 to 1. 0 z"cr e.r~/ c080.r i:3 on 0: t::e [01.lr. ( c.t:-:~ r cvide:1 ce -
~3 teolo ;;.J) i7.o !3i~ o l o [::') F!:·:t:: r r.:-..l c:'n :- nc~c !"s - i s 3.t ·ro.ri c.:-:c~ ',:i t h th is : 
-:> '-re i tloul ci -... ... vn. .,.. " ui~ "'e r-':1 r ror .... ... t':1 c .... .-·s t "' - 0. ., .... :-u- t; r ,.,. ... .., ar. cl r., ... "'li ........ - s i .... ::~,_. _ _ . ..., 1..: 0..:. . 01 .:. .t.. .. <_ • ." ...... 1 . . .. _ " ) c...;.. .. ..... . . .. .. . -:_ 2.. . _._._ • . _:.........=..:.:.:...~ 

";elY clos e b:r : r.e::;e O~:ler ::-.c.s...:;t:. ~·e:; ) . T.ir·J ~ !1c;nll a:.io:-:s 0 :' c::.:oC'j ::--. r; :- .l ::: :':;:'c n 
:':'"'l. e conti n~:1t c..l t. i:"'.i t~d St:lt !::5 ' .-c r 2 fOl:.r,c. 
" ~ ol~r ,.. - .... i - ,; ; .o r-co rn ,·, f r ~- .. · ... c-,.. "' y 31 " ___ '~ __ .::::..::":':"' .. "":~ ........ .:. ... ..:.... • 'J'. '-II ... -..; .1 _ I' • 

t o :'2 1firt'.l ~l.·J' ':' Q·: :-.~ico.l, L~ ~ ::; ':'::: ~ n i 

Di :".f~re ~cc of I f);: o,.-~ fot:..::~ ·C 0.t -J(~e n 

:irr.i ni and. j ~2.i c &n st·-:rci . ~;!~;::tc r 0..::' 0. ::~l r. r. GI~ r conclurl~ :;,at G l ~C : l :::;tuciies 
o f elc c t~o!1il c::,et ic (ii-:;:~:.:rc·:-. c ::3 .:!. ::: c ~:-.c :; t u~ c.:~ul ·r. ct -,;e~ n clo~c rc l r. t. i':~:3 . :or 
:-.or e ui3 t n nt ly !"elr..t ed ::; 1;cci c .3 t.::e ~.~:p r o xi;:-.o. tion o:~ G,~netic ciif1'c r c:1ce t o 
c:e ne ti c dis to.:1ce i 3 r.o lonr:;c r UG e f ul . 

~ests o f gene tic v2.r-i ahil i t:r ( ce ::·~ t. ic ~eteroZ'fEo:::; : t:r ) ··:e :-e r:ncc f o r t:t c 
:'our 3 i.,.i ni sr-ecies aho . ';:.:"y ·,:c ~c :·ou.:o. to ci i f t ",r :; i C"ifico.n t1:r i " th e 
2..-.0t~n t o f v 2..I" i c.·::: :' lity (::~t~c~ ":(i a.t 23 lcci . ':'i.: c :::;e :: c tcroz:.r f.c~ i t.ic ; ) couid r:o t · 
'- ' -- 1 0. d - ...... - t!'1-- .... l'" - i -? ..... ." ~ r ~ ""\ · ;... .. ..... 1 -: " 1 - .... .. ".L..:o-~:·! ... 'l,...o~ u .C C A~ .... l.np. · CJ '- ':.I u... ... ;J ,.c .. ..... c ) ... CO ;;_ C L . c~.:.~:1 ... ,- o r t..:_o .... cr." .r.. c c.. . .. .... .1 ..... 1,; _ . ..... _::,. '. ~ .. "'u 

~~1C ~ peci e::; . Eo ·.:e·"~ r) t he r e i:; a cc:- :,::o '2"lat io:1 · .... i -:~ ~~ ':! e xte nt of r-.o G ::ol03i cal 
::i f ~"~ ::- C :-1Cic.t. i o:l s:-.O· ... -:1 t:r t::~ !;~~cle:; bot!1 i :l "tneir :;o';rce c.r e<:!S a.nd 0 ;) t he 
:. ::; lar,~ they ha'/e co l oni zcu . 



J::"'7.J.ic a r.u..:; teen ~tudicd h'; Scho~ner, b:,r Trivers» - - -.-- ---.-- - -----
r"!. nd i:> cc in f.~ :;t.ud icd 'rJ ~.'c:- :; ;:; cr ariel (-; i\ c.r,d find '.·! illin.liS. 

~choct1~ r' s fipld ~t L: di(~ s .:;n J a'":"!aicD. ',:e re co:-:-::) lc t~d 1:cfo re the current 
[.rants. lii~ nn.:J.~r :;i~ o ~ d [l ~o. , hO"..T:V0. r, ',; 0:; onl:/ cOi:-.?letcci r~ccntl:r ar.d 
0 \"':':5 Dueh .to II st:::tt ~ stic:ll ::- c ~::c<i Lc:. cr i.'ceLi by ?ie~tcr;~. SC:1ccr.e r l s ;-:o::; t 
:' ntercstinG r c:ul t i~ t!lc G.i~co'lc :-J ~h[>_~ the four corr::;o nest lO',.;lo.:-.d nr.ol es 
~re nrrr.nc:cd in the vc C~ t <1t i 0:) so t h.:J.t t~el'e is a. c! i:'cc~ rcl~t i c:-'..:j:"'\ i~ c e t ',;ee n 
;c rc~ di or..ctcr nr:u. l:o c: ,'" ~i:~ ~:it: l in ~y;(;ci~s ~u. t ~n in 'fc:r3c relut i ons hip 
: e t\.-cen sp~cic~ , ~.-.is a.r:""C'_:: ;:C'.-: ·"! :1:' ~-.:" r;:-~ t3 ~. l:<intw intcr3L?ecifi c s cpnr ut ion 
o f sir-tilc.rly sized c~l':"::-:J.IJ :'n the ' -:c cctD. t ion . 

Schopr.er's sto..ti.:>tica1 o.&I;::\lySi3 ul:;o ~cr::-i.tt~ d hin to dc tect the 
::;!Xirr.u::: <li:"!'crenccs in pt2' r c:l h c ir.,.'-1t nr . ..t F~rch d i CJ:'.c tcrs (t.:..~:cn s epo.ro.te ly) 
': c t\;CC n th e ~:~i Q l..i..3 Ii zo.:-c. cl ,:;s 3 ~S . ,:";, is pc r::-i ts a tet t e r de!'i ni t i on 0 l' 
e o loCica.l t"rncs 0:" 1J.::olc~ '.J o..:; c u on pc !" ch hciG-~ ts anti dio.;;·.cte r ("eco:r.or;>hs I', 
5ee bela',,) the-n ho.:; cvcr !:c lore tecn possibl e . 

Sc.,'"10cncr' :; cli~ o.tic co::-r(!l at i or..:; sho· ..... f~r.1a.le sized. incl ividurtls of 
-":l r-ce of t;,e' Jx-.,~i c a.n ~~('cics to ..... e r.:or2' frt;~ ·_~cr.t l;r in sunnier ( P; :--':1 c.-:i and 
:, :,-lint:3) or. :-:; hnuicr :Jc r c;'r.s (s .:' ("'":-Cl.) t ;:U:l IT: ;o.lcs of the 5'L7.:-- 5r-c-c1~-:; . --'lnis - --.-- - - ----.: :eo..rl.'l rc quir;-=s cO:-:.!"J::lr':son " . .-i ttl Ho..:1d ' s ot:-.c r :ro.t: ior.;j on i)o::-inictt , ·.:~crc :1c.nd 
~ X? lnir.cd p~o.llr.l rc:;ult3 Uj ~ocial i!.1tcrnccioI13 \ .. hicn exiled scalIer a nole3 

sub- o~ti;:-.u..-:i si tt.:.1.tion:J. 

Trivcr::;' work docu..-:-:~nt;. 50r.~ 5i("ni. fic2.~t llSpects of pO~ ullltio:1. biolor:r 

:-; e. s~ro:1 ::.; l:" ~c:<t~al .ly (iir.:oG:llC spe cie;} i:-!. ...... ·;:i ch Tr iv2r:; h ~s teen a·ole ~o 

~:--' o·"" t~ .'!t t!-"le lc.r[ i;r the :7: :,-lc ~ thp. n:ore frc t:;, 1:0 ntly do ~~e:" cO~l,;.lntc .:.r.d .~~ t> 
-":'-. e lr.!·ccr fc~.;~~s , hu"J"~ l £: !"' c c L" t.c :-!"' i t c rics • ... i th L.orc fer.,ales in r es idc:-:cc . 
::-.e f'ei.:alcs of ro.!"';:-·~~i ::;ho· .... si::;ilo.r but Ip~J'2 r incre r;.3e in r..atine ::;ucce~s ·.nth 
~:. ZC. .A. vn1.':!nc-ic-:-.:1i-in cont~~::.:. t !";n O','-3 li t ~le sex di;:-,o rr-nism und onJ..:r ::; liG-r, t 
:e :-:-i turi ali ty ~ie- -l-;c~~le <lpparentl," nor.c, 

Tri vers e:7.7-hu.::;ize3. sexuo.l selection in the .fa:-~ .:.nl. c o....s e ;:o..nd hD.3 [,;one on 

- .--. 

:~ a theoretical riisct:.!:ision or the p ura..r: __ ~tcrs and co:-..seq t.:.e :1ces .o f 3CXUU selec tion. 

\·:ill in..7~ h ['oZ i:1te :-es t sod h ir..3elf in t~e :--tistory 0:::- the J a.J,,;; ['..ic 3.n f auna , 
~=- :'cavolCi:1S ~o :Jce '.r. l e~hcr t:,e nici:cs found i..-t t h i s relati vcl.y s ::-.2.11 f::lunu 
~=, :-c.3cr. t :J. r.;:r s tac e rC' Gul2..":"l;r occu=-::-in;:: in t:,c e·rolt.;.tion o :f' lar Ger fa u n:::..::; 
: ..: '::1 2.-S t.:,o:; c o f :~iS ;1 C.:1iol.::.. tlnd CU;:<1 . 'I'hc rc o.rc sC '/c r n.l i~tc!"c r;ti:: G [!.) :r; 0CCS 

: ::. : :112 ot-itc r- Grc~tc r :\ntil.J..es, .:0..11 o~~ ',:':; ic:-, :-.o . .'rc l.:!.l' r:~r :i.- ~~unr...:; . ~ ;.~ rc c..rc :-'.0 

.:-: :.::- ~~~icJ.l..l..:r :- ~pl;:-~c~:. ;.; s?-cci':!s · ... -ith ~i nil~:- pe rch !Jref~ r~ :--.cc s , .~. c :- a -::.r :'; :~0. c ie:3 

=- :-: - ';:";:iilar l.'tl~ -,:i t.!1 C. i!"'~-c l· ·;:nt c li.::-.:.tic nic:1C:3 . ,\. i::--. ?-: ;:n:iu:; () ~:C '::-·_~ :; ':':-.to 
=--:'=-_:'.-: ':' c c.. .!.l.y dif.f'r.- rc:1t:' :._ ~cG. ~ :!rl ~~o ; ::- ::-_ p:-: ':'c;"'.l: ,:/ r~!! l :: c i nG .r.G?I.:'::' c. ti c -:-.:> n '.J. G t:: c -zc 
. -=0 in ., ~v "... ...... .... ~ .. '~ • - . . ( -- ....... . .. 1 1'· " '·\ "'n. ''1 _ .- ) -! - y n ... --.:...... _ C _ .... X-, . :->ur·_, .!. .CC1; .:..C . .:::, ' 'r~.!."'~~:. c -:-. n'.. ..:> .. ou \.o-- v~n ... el n "" 1.,; ( . ·)\ 1 .... ·1 _ ..:> _ &J 

-.: :~ :"~ :-- C' :-~ t f:-o."71. ti le ot::c r 0" c:....::? ic.:!:1 :; ::c c i cs i.:: th:J..t it is in fo :-C.r:ir .. 3 st::' u tcrJ 
.: ~ ·;- .2.. :-C:-iC ~ .:!.:"'.d. not 2.. sit - c. ~c.--'; ,'J.i :' ?r~c:.;o. t':)r .:.-:-_r.i :";':.1(;:; :-; /::.. , ~ .;.:-2. :;: ~ -,'l:--j:., ::;i~il.:..r 

-.:. ::'z-; f'l.!"1d ~~ ~ C E. r .:1:-I r;C' , is s':' :::il::..r in e coloe/ , it ':1 ::::.::; riO c. :-. C. ':' C D': ; :~ O:;-::C ::! :!L t }:e 
-_. _- _ .. ... ·rirY s" " rc""r~ ( C" "0 -..-\ r ... . - .... -... ... - G ..... .,"'- .... " """'- " 100 ( ., · ..... 1 • ~-_ ..... , ... :.' _ '- oi L. , ~ • • ~ 1 • . • J 0 ... >.. .,e o ... . _t,.;~ -~C ' _ \.o- C ... .......... 1\.0-1 .... _..J :....:. ~:-: \j ~l::; , 

~ : :._i ~ l ::_ , ~~ . 9.:...?~:~ ._': '.~ ) . :t i:; ~ c :-.:: t.j:--:G ~,o C.3 c !"'i cc ~;:" .:.r of t·1 ·:' :-:(~ l!~ :': ~·:- I::!nces 
:.=. -: ·--eC' ."i ~";) e o \.;, e r !,: ,::,·c.: :"'. '<:c r '- ·,;-,.:. :':' lc~ Co.;'"".Q '; c.::: ::.:'c~ to ~ :-,;? 1 2..-::.::.--: :- 1 5 s ~. '.L. :£: r l ;:";. ll · 
::....- "? :. e:--.u r. e:i.c~ s.-:-.c.:2..o; .:-_ .:.'.3.1..::-. 0. , c.. r::' t,:,i3 :s ~·:':' l2..:" <::._--; r :.:/"?ot:v :s is <.:..t t. :--.~ ::-.o:-.r2 :1t. 



\'.'illinrG ho.:;, ~o'::c'fcr, cccn unc.b.~~ to dcfirl~ · ... ·ith :'Jr·;! confidcr;cc t~ c 

- C (I' ~(' ncc 0:' sr-.f~ei .1.Lion in the intrD.-i::l ['.nrl !"ndi :tticn of ilnol~s in J, .... _-:: ·1.icn.. 
~ -:-;;-ff)r: icn.l h:rrot.hc~~::; ~rc ~)Gs:-;i hl.c hut ~,~ie:.c c .J. n:1ot t~ tc;, t~(l r'~i ::or:,r rhylot~~rv 
o f J:U::[licnn nnolcs h<"'-Jct! on non - f;color;ical c"id~ncc : no sue;' r~:rlocr;rr.r exists . 
" cl'ste r .i..:; ti,crr:;orc cn(!~.:!.'!OrinL to find clectrG:"';'orctic evidence on the 
3i mi lo..rity or difference of the Jrrr.:::.ic".n ~r-ccie~. 
:'c :-,on~ trntcd the clos ~nc:.s of rel~tior.S~lip of t:1C 
:- t: ch else. In'le3ti[,ntionJ arc still proeecd inp;: 

'j:l" results hc.'1" thlw fur 
J~nican sgecie~ but not 

nand unO. ' .. ;i lli .'l!:".:l eJ.!"e interested in tile features involv~d in species 
:-c cor.:ni tion. In jn::1;-:..ica it .i.:::; evir;c:nt t:l at t.here t'.rc r..ultiple Cl]!~S to 
<;p e cieG identit~r -- s ·.zc, IJed:! color .~ri(l de\llap -- II !; tcp therefore ~:c:tond 

: :1C simpler h;I:J.~ds of the Le:iscr /\ntilles in ,:hich bo~ color and size 
··;e re the cues and cltlvlaps identical. , 

A ten nnole f Cluna : 'TIle mai nh'nd of Pue rto Rico boezt.s ten species. Our 
:r.ders t nnct.fne o( these is ;·;ell along_ 

Eere nr,0..in Sc:'oer.cr and. Sc~oer.er ha"~ provided the r.ost c~cf'ul FI.;w.lysis 
o f nnole nie~.es in terr.-.:3 of' the t,,;o pa.rar.~'?ter3 of :; tructu.r::!.l habi tn.t J.:1d 
~l ir::D.tic !1a.'oitC'.t. Eis :r:03t i:1tc!"'esti:l~ rc~ult is t~c disco ...... ery ~~nt '~he t"..·o 
::-o\·;n species - ,j"trntt;ll.:..s [,_ r:d. c'lc!.~;::n.:::.r,i ~c fa r r.:ore cft~:-. s:!~r.to:Jic ~hn .. :1 the 
:rlL-j(-;;rou:-,ci ::;~)eci.cs - c-ri7~ ''''.tclJ.~ ar;c' r'...: :-:c J.~c:1i the strii.inc si~c c.i:-fercnce 
·:P- t .... ·cen s t:·2.tulu~ and. e~~i-ispC3 tulo.teci c:.s !"'.eec~s i tnted (':' this strong 
: c :1MenCf t.o s:.':1to?y. 
5 ta tis tico.l o.:1"l/S is 

Gc::oc-:::c r r:.. nd Seilcene r use !lere tile S.:l..7.p. careful 
provided for J~~aica. 

GOIT.lan h"-S only just ber,un "-is stuciies 0" P"erto Jlico and r:cichl:o:-ine 
:sletz. 'ihe re!1roG.uctiv~ datu so !"ar collect~d. fer' tni.~ v..:-r.n [lr~ intcr~sting1y 

':i ffercnt freD t~o~e pre'liot:Sly collp.ct.ed i:1 J:1.-.:::..ic(J. fi.nr~ j:i~pa.niolc. Six 
3?ecies are 'being studied in dc t~il: !:... c-=-ist ."ltcll l ~ . , !\. ?!-:.r."\.tlll':~~, r!.:1a 

:' . . ~':n..:.r.i , A. ever:::ilnni a:1rt A. r 1.lndlc:!.c(li fro;:'; r..on.7, D.n~ ~1r.v2.:io:~:; c:1ly ' .. ·:1c rellS 
::--.Jr .. "7!<liCo.-c.rlci ni:3p~-:'1Tolo. :"e~Q.les ::,rlo;·;~d hiCfl scr·.:;it.ivit:t t.o rn.inf~ll 
~ lOO;' r ep r-o dl.lct ivc i:1 '..let perices, r;on-Teproc.uctiv~ i!1 cry pcrior':~) J 0 :1 

:\..:.e :-:'o !'{ico 0: t::e t~ree J7".O:--::':':'.C ~pccics, the fe~:J.lc '",~iC;l :-t(l.d 'tee n 
:-~,;:rcG.ucti vel.J ~cti Ve in nct()c~ r shc;· .. :cf! .. :71c..r~:~c. d0clirlC! in rc~ rcducti ve 
,:, ,:tivit:r in ~:over.:~c r e.~d Cc ce Fi':;~r despite ;li(1'l r i'1.i~f':u'l C,,:-:u vcr:1 :7lir.or f.:!ll 
::1 tcr,pcrn.tur€:. :.0',;10.::0.. :\ . c.!"'~G t::o.tt~ _!..i.'J::; 0:1 t ',e ot:--:cr ~ '::':-Lri s'::o',:cd no ;:-.;:n·: ..... ed 
:'e cli r.c :';1 rc!'!·oc.t.:.cti .It-; c."cti. .,: ~:r !:-. ci t:1C:- u~l[tnd 0:' lo·,.-li'.nu local.!. ties . 
. \ . str <:!.tult::. :fc r ; c.l'2~ in uoth t;:)lar.d. 2.1:~~ lo·,rl~.r.ci lcc['.li ti~G on r.: , ...... irl3. n :1d. ?t:crto 
":; --'co '{ '-r'u'l-~" c""""-,:>"': nro 'u ~ .... ..-. ~,..~; 1.... -l-nr·· t ' .'/' --oj -- 1..., : ... ~ 1 . _ ....... '--" t..:' ... '- ..... ~ C.c ...... ,_.C[" ... , .... n _~c~ .. . ,, ·_ ,.I e ....... l~i.~nl..~ .... ~.:L C. ...... Cl~ C 

~ ~ .. the 3c~~:e sl?ccies in l a te i>~cl;r.:;·~r sho·,··c ci v:rtt:..:lij:f lQ CI~ r"'cr . .:'.;.c r'..ct.: ·, ity. 
~\ ' n',llc:~~l_l}0_ is vc :y ;:l\: :-:::li ;: ~·: . r; '! ~ e lo',;l:-..:".c. ~.c:-·iJl::'7.:"c :1 l~~c li:-Lc d t.o n·~ot:.t 

.:.. ,~ ,~: YCZ,!·ocll.:.c:.i "I'! :'!c ci '/i V:~, r,ut n7.. 200 ~0C:~, ·. ·.-;!(:!"'t~ :-]: :(':; ..... 1. ~\~~ OV·2t'1 :::. :-: S ~ ... ':':,;,-:1 
:-..1 ti tt.:.( l~ 15CO feet it. i:-; ·!:~;11<~c·~r. l ':1 !:y~r:_.:J ':.:1C :.~ .. 11 r:-:: _~.::).~~:r-_Jo~1..:1 :- ·.;:.:.o;; ',:c..s 

: :ill virtu::'.ll:.- 2. 0C'~ :-.~.:>rc f':uct. i Vt'! in ;:'"j ... i-·;'r:c~r.-:;·~r 8.:":1; cc..r2..~~ .J[!r:U2.-=-:.~. r; ~·>:sc 

~ u zzle:) C'.r.d :.i::-.ila.r ';)uzz.lc3 i!1 ~:-, ,""" :t:- ~e:"Y'ot!i..&cti'!e bc:-:nvi or i!1 ?t:c :-to ~ico ',.'i ll 
:'oubtleJ~ l:e t:.:'.::-~'/~lcd. '"i ~:1 .i.~ 1.;.rt:,,:cr s t. :.:u:r . 

Gor::-:,"l!1 
-.2. ', .. ,':';J~~ h Do '1~ 

~i1 Dccco.:c,e r 

is ::~:-;o ~ti.~(~·rip.!3 fC ~:'I..lc ~ec~r-ti·.rity (fc:::ale C2.uJ:..~t in copula 
0 .. ' ~'. e-l '''' ~ ) -_ ... .: ..... - --.: '{~ ... ~ \' e ~r. 'r. ~c" >- r ' .' .' r .1u.. ,,:, ~l ~ " .'. " , , .. ' l .. ..:.. • . L (~c ... ~ ' J. "'w' ... Co...; • .!.. I, ~o ... e una. 1,O'. e::-:c:c , 
or e£'.rly J ':-~:1 t:.(1!jr) .::.r.G. recr'U..it;--:;:-"tt O~' :(ou['.t;~ 

not 



Gorr..:ln i :; coll;:d'o r utinr: ',:ith ::jch !le l ~oule in clcctr.;r:1o ret.ic :)t. udi~3 

_.' I~ • . ~.!~i_~:_t.'\t/~ .~.l.l~ 00:~ul ~1.tior. r; Cro:7. five :-lJcrto Picnn locC!.li:'ic~ ) t-.r,· : f'/ldo. , 
.:' rCin. COl'u:t. ) '~·o.r~()l:'. , ~·t. '7': 10;;-D':; 1 fi'rc ~r7'.,J.l i~1;;:-ld 3 nco..!· ~t. 'I~lO:'.:l.'> nnu 
: ~ . JC~I:1 . Ai ' ol:t 211 l oc i ',;':11 h~ p.z~~i. :;t; d 'in Soule's l~l~o r:).to r:r a nd the 
"'. :tcr..;} t ::i11 l;~ to (~ etr; r ::: ':'r.c [r.~~t.ic ;r.:l!·iat.icn e.;. (\ f un ction o f i!;lnnd ::;ize 
':':-.d h l!bitn't <li"~r~it:.t. It i:; hOi'~d to e xtend thi::; stud" to the ot~cr cor.:rr,o n 
~c rto fUca llen%. G.r.~ci~ :; . 

Sir..ultar.coll:-;l:t r.~ r::-: "". :1 ;,o!,~:i to ot:' .'lin d.~.t~: C!1 '·ii:'.::-.u ~olor: ic'l l distance" 
·:~t ' . .-r cn thc :)f;v~r~l :" l,.:-~ :- t.o :~ ic :1n ::j!.'~Ci C:-;· l i' :-'c"t:..:.bl:; 'Ji th :,rir.ccnt 2.:lr:r.h of the 
" :live r:;i ty of C!tli~o ':" :1i['., fl.t. ~. ~ r:.o;. e l ej' . l\ [:.:. in he i::; col1~ctinr. r,ntcrittl for 
: :\.: (~, of D: :fI cClntc nt p~ r ~, \IcJ." .'ltcri cell, thi~ nnClly~j3 in conjunction '.ith 
?ulph liincGc..!"cinc r of the lini'fc r sit:J of C<!.lifo r nin at Gnnta Cruz . 

Gorrmn ha.:; obteir.e d incic!entru. info ll":::ation on the extent to · .. 'hic.1-t 
···e o.thcr and t.il.~ 0 f 
:~ thc ~\.:"rta Glenn 
~ ~ fl . "trn ~ \l ll.L" . 

CD.J influence t:1C f:-r.quer.c:r of ob::je rv;J.tions ~., d captur e 
nr.ale,. Ec i~ fall a'.inc th i s lcad ;;i th c~pe ci D.l cr.:;>has is 

, 
~'!illicr~ !l~ fou:,.u it ~o~f;iblc to' use t!lC e nole fauna. of' Ft:c rto Hico 

~o te ::jt 0. r;otlel of f'~ :':'-::1. 1 b.4':1<.lu~ . '::1C r.odcl acceTlts c.s n. firGt pri~ risc the 
:::-.[l Ort2.nC0 of s::'::.r.: C. (:c.~~~tic:'L i n t~e initial sto c.~s of fc..u:';a.l ~cclT.:..lla.tic n . 

' .:1 c::IJiricc.l ~8,..'";':'s fa:- S:'..:C:l ::l !1 r cr:i:;e i::; fOt:~(i. i~ t:1.t:? strif:..in~ ~ ize 

': :':fc rc::cc ~c\~::ci in 5!C C :~S ?a..i r s i :l the t'.:c - [~ole islancs of' tile Lesser 
.!~:-Iti llc::;. P\4["cl:r ~ u. 5ii:"",? l i!"'ico.:"io:1 c:-:c..::-c..ct.er dis:>lace~~r: t in s ize is 
:::-cnted. in t:"1e i.o (:c l (1 ) r::. if it \·:c :-e the onl~~ i::':. ~i ,']1-. r:'o (ii f : c:ltic:l bl ~,:h ich 

5?c cie5 scco nd.:: :-il,Y ccr..ir.:: in to cont:l.ct c ov.dQ.nt~ ar:ci. (2) the l':~tio (3.~~rozir.late ly 
: · ... 0 tir. .~~) 1::t ·.:: .iC:l ~J:'r"': larr~:r of "'...ne ~pccie~ o!' a t·.:o o..nole isla.:1d i.n th e 
:~SS Cl" j\ r~ti J : C-:": el: :~fcr.; rl'O::--~ ~J:1C sJ::n.:lcr i~ tc.!~ell to b~ thc r~ec r: ~~arj r c.tio 
':-: ""hi cn co~Y...!.~~ii.: ~ 0. :--.01·:: ::J~, ccies w'ill c.iffe r if other factors than s ize are 
~.~ t to be cllllcu ir.to p lo;r. 

\" ~'1en this !; i:::: \ le~ t n:,.!.ct:lc.:;i s of fa.li. ;-"12.l tuilu-t:~l is cc.rried f o r,.,';).,:"d 
:':-. to furthe r stncc :i c :" cO:1?l1r::-:ity , it is fou:-,d still to ; 'o r~ fo r t he r.ext 
::llCC - i . c. t:lr·~e cce :d.s t.ir.[, spcc:'es ':.::"y c..i ::::r2Z' c'j t:le S.!.~C r o.t.ios 1 - 2-h. 
~ -:~~ stur.e! 1 )e~' c :-", d t~i!j (i.e. 1-2- h- B , four :;~~cic::j \"i t~ :-o.tios) fi ·iC species 
.. .: ... , .... ... ....,c r ..... · · ~ o .-- ~ - 2 - l: - ,' -16 ) "0" '<1 .... .,,1 .• p .... 1-...n J- "" l· r.-C-~ or t"c s~olle-t ··'ecl· C" _ ... , 1.. .......... .... ~.J. . ~ " .................. . . 1.. •• _ ...... . f~.., ... .1 • 'C" • ..,. ", ~, J 

:~ Cl. !='ize ".:'nic;\ ',;oul 'l r~':1\;ire ~t:-t.:c':.-..:.r?l) ~ ":; :r::; icloGic fll or ccoloCici..u 
:- ::d': :icn tion':,; O~:H~'!"' t:' ~:~ ~i zc £'.lo:-.~. ~ l.;. c:--t c~an ("e s ·,;ould. ·riolate t:tc r.:ncc l 
::-. it: !">l,;:'c !~o:·:.! , rr.,: ,; :'rin[ ;;.z {t (~ocJ t :" at no cha:-.c.e ot:1':!'!"' th.:!.:1 ~j 7.0 occur .. 
:~1 il·i ca..lly t :E'l'C " : ~ ~· c .!. !"':. .. :0 0-; iD ."lr.;r C0'::; C ::n t::'-: :;0 r n:--.ci 2.o:·:cr li.::"it to 
:"-.ole sij·.C 1 c..:-: (~ c~ c.rG.c':"'? r c.i :-; :-: lo.ce r..c~1:' 1::' size c.lo r.c ',;culd. not c.:!.rrj b~:lo :-:d 

: ~c three spccic~ ~tcfc ~ 

> 
-: .. 

/·:::.1.1103 (u::;cd 2,1 '.::::{5 nz the r.ccC' l f o r a 
· ... ·~:l-GCCw"";"C:1t('cl. th en t~e 3iz.e ch1! ~De: 0.11 
i~ ;:- r. ::: !"'::; 0:' 0. : ~ ~c:~ :; c.i:':cri:lC r.ot or. ].y in 

::':c un t nl s o : n cl,i r.r..'::c :: ic: ·. ~ :l~(! i:1 ;: ~ rc:1 i~c i f:':". ~ . It !'c~.:!. ir,~ ~ n..:~ t:l£"'1. t 
~ :'zr. uif:er~:1cC' i::; t~c :-:o:>t c O".'io-.;,s f(' a. turc cf :.:--:c ~'2S3 Cl' ,'·.r.-':.::l.2.e ;l:-! 3pcc:ics 
~[-:' r i t~~ ot~ ·~ :· ~·.:o c..: r· cc ~::j ~':"r. st.:~ ; tle!'"". ;.r; ·,,'c';e :-, it ' ... 'ill clc [1.:-,ly ::p. :--:orc 
-::::c..l i:;tic to £'..l l c·,..' C:1C.:-::;C~ i:-. c~c cl:':-:--.:". :. ic a :-.c. t~.e pe rc:-, nei &'-1 t r:.3.~:; [1~ ',:ell ' 
:.3 in n :3 i ze a:cis . 



'I: lc re npfl~n. r to h~ no ,' , our.d:. fo r ~:;icnir.,s priori t:r to e i t.he r of thc:) c 
Itr:r:1~ti~/(". O. :~~~ :; :t nd it i~ ;JToh:'1hle th,". ·, th~~r .... ,:,., often be con~iclr.rcd 

c:-; ::;cnti 0.11.:' ~ir.:ult[\n~o~. t.::-i C 0: th L''":~ ' oth~r :J.;~~ S pr r r,:i t:. co~lction of o.n 
~color.ic al hic.to rj o f t~~ 10 unole fuuna of Pue r to P.ico . 

In t he en::;" o f Pue rto nico - nnd at pres ent in p.o othe r cn:;e - i t i Cl 
;o:.~il }lc to r:;n!:.ch th i~ eculo c: ica1 hi::;tor:r ar.':!'i~5 t n ph:"lorcn:r of Pt:.crto Rican 
~nolc::; b~cd 0:1 cln..;::;ic :::o r::'o h olor:ico~ ':'i',d 1;:D.~' ot=(7ic chnractc r s . Tne 
::o.tch i:; q uite slJ:·~ r i 5 ir. F-:l;r ,=:ccu ::' !1 ~i h~r.c~ dC::!5 p r ovi d.e an cxo.:-?le of nn 
ecoloGical c.r . .J.::;:;i:; of t:tr: hi:. to!"; o f f2.u~:o.J (~co~~;; nccs in f nu.··u!l bui ld-uD ) 
·.~l i ch is r.:o r c thili1 the r.-crc ir~ertion of ecolOEico.l sta~c::; i:1to dcnllroj!. !"D..:-:--:i or 
:-auna l his tories cox; tructec. on · .. holly non - ecoloe;.' cnl grounds . 

, 

"e ne r o.l r ei':".n.rf:s: 

\-!illi nr..:; hr~ attcr.:~ted to c c.rry the CO:'"ICCpts of fllun:l. l h i~torJ ...... hich 
:'C c :::;)lo:.~ c C! :..ri t:t sO::-.e success fo r ~~rto I\ ico to ~:l e t ·..ro larcest Crcn.tcr 
;. ... itillc o.n i s l c.nds . /..:::. r.:~ntior.~d above, ho · .. :o..!'1cr , t:l0.rC n. :-e roo sound ;' ;i :,:'or:~nics 

c~cd 0-;1 r.on - ccolor;ica.l cnaro.c~er~ . :--'o::-,e cc~lexitic:3 , 0.150 , on tht~~(! i~lr..n~ 

~ec: :;'l to re~ult solely fror:l island ::;iZ0 . 7:1c":c a r c . for cy.e~or:7"' le , r:,~ oi: !" ~!l;'ically 

:-cpl::.ci ., C; .:"orr...:; - - vico.r i2.::.t:i - - in eo.c~ of "these i::;lo.nC:S . l . ~''!:[:-1.:'1J".'~ o l.'y:!'') 

,\ .. l\~ci :.;:;_ C'. i:G. A . .p"~tsc:~ i [!.!-~ o ne S~Ci~ sc ri. c:i i:1 CuDe. . .t~. _ ~c~.()1~cl1J_~ and 
~. ~~",~ r io_c": ~15_:·g.:_ a..re .1. 7JL'. i. r 01' :i"..lC~ :.~ecies in Cubn- o .:\. ~~u~:-;t_l~25" is 
sai d by Sc:,·,,"['. :- :z c.n(i G:,~ :-riG.o to b:-ec:.~ into a series of r,cocrc.!>hicc.1J.."~ r~?l.:lcin,t3 , 

::Uni~D.ll:r o·;f~ '!"" l:1.~pi"G ~?ecics . T.'1e so- called. :-G.cc::; of ~ _ rico :od:: 0:1 i:~:;rar.iola 
~:J¥ cc a s ir.:i l :->.. r :. c :- ir.~. r:-:-IC Gi.:.r.t o.:"olc~ 0:" r.cit:"1e!" ?t:.e :-to ~ico no:- J."!::-.ltic a. 
:, re lli< up i r:. t.hi :. 'n''JY ("nut Pucrto I:ico <lees have J\' !co::; "~'1clt i w a'licari a..n t 
o f A. c u~r icri on Culc":;rn) . I\. su:';zt.:l:-.tia.l f:'action of t::e ::;pe c ies count on 
:oth' Jii~ pa.;-{oln and Ct:.ba a r e yieario.nts . 

A :iccor.d cO::1? licc.tion , r..ozt ir.?o:·t':'!1t !"'cr ~!is~2.:-;io le. , is the <l.ivision 
:et'-'ce n rr,on~:J.:1~ ~::ci 10',·: 1[,.:40 fc.unns _ :.... r.:onta-:'.e :J?ecics dccs o c cur i:l Jar:"'"lica 
(!:. !~e_o~~;i_~~~;;; ), or.c ticc::; a::;o in C-..!: ):2. CII, .. ~l:'·:i.c')ll":::J , bu:' -,.;:tile ~c:-ct:".::;G o t: 
a di v i si.on 'cct ',:ce:-I :::o:;r..n.r:c G:-: ci lo·.,r l u r;d specics is s.:lic.. to be tr~c i:1 ? t..;e rto 
:=ti eo, c xc(:;Jt 10:- ~" . ~.c:..~ul'CE .... :hic~ scei.S Gcnui :-.ely r::ont ~ r.e , t~e s cpar ;J.tion 
:s Ii.ore nc.:.r~' r. r.::1tccr of · ... ·ct c:1d d rJ :oe81or.3 _ Ei:3pn.:1iolo. , no· .... c'rcr ) ~u.3 
... -:--to le se ric~ o f I7:0r.t.::.nQ cr.d~:::ic:; , Cl.:1U r.C? t one hut seve r a l rr'O :'4tnne fc.une.~ . 

Eo":c; vc r . nIl t:i~ l .,.r [~c i::;lor:us ;!i:Jp l :J.,'.' !=! :3to.nclo.rd serie::; of ecolOGical 
:JPc~ , of HCC("l:-: r:)";-::: ..... ~" dct'i!"' . .'l':":l~ b:r :"1:J:)it<lt :::-.d ::;tr~ct\.l "!"' e , '.:hiD, '::iJ.li,lr.J c:.llls 
::le ' ~r.:ni:1 ~~q l~~~ :-; C :::'" ,'1 - in:c :o rinr. l:.:/ . t:'i:. ·thr~t. thc:.e ccolo[.ical t:r r':',:; nre :he 
::o~ t rce.c..lily c'lol"'ct£ 'D..Grl r::cs t G t ~blc · c.cr..~ti vc con.fi ,Gll:a.tio:1:J ~c::;s i 'ole to (\ , . 

~1~~e l .. ,.rre i :; lc.:1u " eco:::o~h:; " <l!"e ~ ::-"leci 3.lis t:; 'Zle culiar to and 
: :l aractcr::. tic of cc;:-:~l~x <:::o::.c :· ':'~l ~~ _ ':":1(::' .:.:-e ver..r ci:~crcnt f::-- o ~ t:'1""! [I.:101e:3 
of ~le c ~ c -cn0~. ~ O~ t~o- a~o:~ i~la~d~ . SlC 13t~cr C~~, cc~~ nr ;"J.tiv~ly s~~ ~ ~~~B ) 

:cr.c r o.lists; t~c :r too erc (:'e!"in.:',';.:~ 1.,:,.. h~bi tClt ::.r.d :;tructur c , but, 'cC CC~t;.:c he 
:c l.ip.vc:; t:~c:r ::-: ':: •. / '!""c?r·~~c::~ ::lC t1f: c..;:tiv"~ t:r::c fr c ::: · .. ·hi c:"1 the "~t r.:~do. :' d!l +-;co 
=_o!"";lhs of t: .... e larce i:;l f'.:-.rj:; C";olv'~ ci ) · .. fi':"li .:':-~ cal:"s t.:l'7'Se "cc~t!' :ll " ecc::-.c 0~5 . 



\=.' ithout n.:1 .. '7:in,-: then ~n~d cl·~~crit-::-d the P\t·~rto ~icCln r cn r ,,:, :r.nto.t:.ivcs 
: \ iC.~ :. t ~~ rl ( t(l.nl "'ccrOr' :lfl :';. in l(l(l1.'" i~.:1.rd .-:nll :, :tlli"'_-~ in 1 ()r;0~: i+ [-'1'/~ t:-lcm 

.- :' on .. "11 t1:'.r.:C':; nnd d,~ri[l~ti t.h~" n crUt!'~l'l !.:1 t c r:r.:.; oC the ir .r~0...! l:!.1 ~crc:H~~. 
~ ,.; c .. ,\~ .:l~ inclurii[:r, t!10~~ ~ro·/j_ Jr.d l(f f'jch c -; n~ r nr.ci ~rhC(!r.(! I· . ":*i+ !",0.rr.it :-::orc 

- :- "' :i:.~ C!~finitior.: in t r;:-;:-.~ of ~C'rc:l fr~'! t:(! i: c:.{ d ·~!:.crnincd b.., nctunl ccnsu:; . 
-~ , '-3 truni;, - cro'.:n :";!,ccic::; :-t.:1';~ r..or~ \:.00.:1 (. 0;': of t;, ci r p~rc.hCG atovc S~ Vf:!n 
_':~ t. :n t~lC tree cro .. :n: 0 r -r.~lO t! :c': en feet on tnJn~J'_::; rr:ore t~:; n 2 Ill, inchcG 
::-. d ir.rr c tr.r. 'l'rur.k-r:rou::.d :::;j"lccics hnvr r.o rc ~~~n ~o:~ of thei r pcr c:I C:l 'r.~lo·", 
-=:: ';e n feet on true::"::. o f ;-:8 r c t:,<'.n 2 lIlt inc:i~ ~ dir.r. .. ~+.cr (o r on th r. r::rour.d ) 
--0" l'l Lt..··~f"'I1/'I;·,'.· ,..., ~..l;..,- .... .. .... l"" (0 b' 1 ~ . n ,1\:::;nC:J a '='s~ 1.." , _ •. L • _l.C .. .. .... u _ v .. • I..~ . ~, .;r~:-:~ ll~!l ana C~j ;tn'le T:" o re 
~".n 00;-: of t~:c:i r f.~ r c:'c.; 1~~:3 ,) t!1 .1.11 2 1/ l; :n:;,t:: :; in l lLD.~0.tr: r. 'Th~ r.0.·.·;c r 
:~ :ii1it.ion:; are not onl:r :::cl:'c r th an the 01<1 in h:~inc q1!:J.:lt.lt£l.ti '/c hut in 
:"::"-..itti n t: , thnt in ndditicn to n tiodnl pC! !' ch t e ccr..o .. -phs fre quently hnv~ 0-

:e:onci rereh '11ich ",0,:' l:e r:eurly (or quite) a:; frequent as that 'We for "J~ rl:r 
::.lled ".odal. 

The h:rpothetieCl1 Pu<?r';;o RieCln h istorj p,o-rided an e:meeted GC'111cnee 
:·:>r the e':olutio:1 of s t~;c.~rc.i eco;::oGhs 1l:-1U ~ ee :-~ d to ii7:Jly t~nr .. t~is -,.-ould 
:..e a si;t;)le c.:1d r-c;-::ul£!.:'" ~:Ie:-: o ::-.eno :1 . CO'..3i::: ·2 r ::,ti o n of :'he faunas of the ot!le r 
::-eatcr Anti. J.lc ~ !'orcc3 ~he D.GJ~:ssion of SO;";".e :i;";".it~tior.5 on ~his ic~o.: (1) in 
:: ~:1 Cuba anI..!. H:'s;J "'~:1ioln. (i n Cuba ·u... ..... \1t.;eG~io::;1QJy» in tiis?<1..:ioln. ncc()-:·riinr. to 
__ -.e h:rpot.he:; is s ta.te d in ;:\o.:--.d and ~·:illia.:--.3 19n· » p . 13) ~hC! c;.!10Ic f:--..u.'1'" i5 
:.:; :. .::l lL""li t ruui=..ticn 2.S it is celie'led to re in P'....:.crto nico and D..1 sj x of 
-_-.C SC'lAn specie:.; of ..JG...."":>':::"c;)' are as:::;ur.F'd to :2. In Cuba the trl.Li ;t;. - c round 
': :o ::-.or:.)h~ ..... ::.d sor..c c.eri v.:'.ti YC ecor.:o r:-: ~l ~ tlrc (e ta.:; .,ni le t:,e re::-:['.ir'. r.r""!::" of the 
:_'::nn :>.n01e~ n:'c Cll "Cl ;:":; 0:' tClC c a r olic.c c.:;:'s S\;O Gection. In ::i~paniola 
_:..:.rlin..-_t~~~i_ .:\~d .i;"",:--; 0!.i_t~:~, the :9..:1:'ic.o.~~ C!'"Ol.;?, t:-:c r;rcen nr.ole:; nnd 
_.~.:::~~~. o..rc 0.11 o :-,(~ r 2.G.iu tic:1 of t:--.2 c2..l' ol ~r. e:-::;i.s Gu'o:sc ction, but 
:-~co:· oJ ':}., t.;jC s::r~~~ ~~~Ci'2S r.rol.;? 0 :' '..;.:-: ~ S;;~:t~:' , :o1 ~. I; .> 5crie!3 , t:--:c rJ,.:; _ti.!:!u!.!:i. 
=~e c::'e::; t~~roiJ.I} of t; :~c :li ~ :>. ~ ~ :l.~~~ sc:·ies a:-. c t:'c ?:i"" il :..; .. ~ .... t.:r- _ .s~ccic~ r!""ou~ of 
-":-.c cc..:-olir. '~ n:;i.s Gub sec :.io:1 are all se? ..3. !"' at~ ir.vasiorl.s into Ei::;p~.niola. 

t':n~t thi~) po.rticulnrly toP. iii5p c !""'.':o:nn ?icture, in:>lip.s is tha.t the 
:::o.in seque nce ! is not neccss ;:'l;i·l.v a ;:,:-,./1ct.i c ~cr:'es stP. ;":".;-.':'!1 {; f!""O :'l O::e r ;:.dintion 

:....:. t is a cor...:::unity t.h:1.t C['.:1 1:e fit ter~ tOfct:-:er f:!:on v[lrio~ s ource~ , Ii' o!""'.e 
:':li n[: ~ then of the .::.:lin :;e<i.~:C:l CC os or.l:r \.~e =-,c,:; t :reo.u·~nt ur.c~ i:o:>t st~blc 
.:::oloGico.l fi t o f s~tn~o?ic species, :.ilC s~:.:cir.s, cS,?",cci~11~r !: r n:; . i;H~nt in the 
: ·~·o lc.rcest isln.:-.os , that l':"c out.:1i c.t:::! t:-.c "r::ui :-. s cqt.:.~!!ce" 2. !'"c r.o lonr,er 
=.. :-,o;:-:r:.lous. " r:~~ey nrc ~~Q:-r: !!.-:;ivf! ecor:-.o!!,;.s ~~.::.t i n t:--te perr.iss ive 1a.rr.e r 
~? acc of' 1arl-e i:;l.:l:lb h~3 ~e :-:;i:;:cd alo::!?:'de t~e i7.C!.i n s~("~\..:~ncc . T.,e l ilc: ill
sc :oies i:l Cub.".l ( ::-ccr: ....... a113 ;::.::d cc~lcx tree.:;) an~ t~~ ::-: ·In!~:ct')J....:..'l. eroll~ in 
:-: ::;pr .... iola (roc~ .. -alls, :::- c c:-( ::; lic.e :; a:1d ·ct.;::; hes) aye rier~ ly less probable 
:COi::orp!1S tha:1 the 3ta.~darcl series ~ 

Ecoloe;y ~.: 745-752. 

1-19. 

+w;':13reviora r:o. 365: ~-52; 3r~viora. 1;0 . 375: 1-39. 



( 2) Ar:nin :;llC~ f\. :;r:eCl~:' i'~ ~. ~/~'lri!.c.i.~n:1i.) · .. ·iuc~p rc::.t.J in j n.::-.:\i cn, h:1:; no 
:: :) ':i ·:;u:; ''''j ( ~r:-:j1!'"C'.,d o r CO:7. :.~O :1 ::;:~c i t':; rc :, : · ,~:.c nt.in G it in ClJi·!\ o r !:i ~ f> ,Jni. o l (1. . 

-·:t (a ) th el' (: r.:.'\'r b.~ Ul1COr' :-;on or i Jl- l! r.ci!': r::.t o('n Gnr.c ':'e.::; on t.:-to:. c i~l.1.r.(!~ t:'o. t 
.:'.,:, cn l}~.: rcr~'~ ~c l\t it in Cuba o r ; ii!lp~niol[\ (~~:.:·lj nC".!:..n~l.?, .. :~_r:- ~ ""~ll:1.t.~:), (0) the 
...... : e tha t i t rcrrr.~c nt:; r.l ~'( tc o rd:! th:lt h['~ e'/ol'rcd i:'.o r e thnn one~ , bu t 'rlhich 
:-n.re ly pcrGist::; . 

/1.5 \./~ ~hn~l sec be lo· ... the r.:o n t<:!.ne faurlC's o f Ei~:)a.,i o lC\ nrc pe c uli::tr 
.::-.d do not. fit t.hc T::;"'l.i!l s~f1\i "~ncc r r; tit) 'til €! l o·,!l :J. nri fa. tl.r~ :'I :1 . TIle:r i.'·r~ ot:.~nt ~'r 

~.'n:i thc~, 

~ . .) t [lo:::;s i hl,'" r er- r f'!:Jc :: : e r ;7 o·": ~ l f e r ~ th c :: i r:J. :J of lac:.l .i' o.\.I:1e~ [:'011 ',;h ien 
:~ f! vic!~:->p rcD.d clc:::;r:l"l cO - 2.d .'1~ t~tl l o· .. · le.nd :· Ill.i~~ ha're -:risen. ' ... iH~t;'cr fallnes 
.:. :- i ::;c h:r r.:-..di,n t ion Or' Ilccu.7.u l n tion I the end r esult d~ri ~re 5 f r ow t:1C sccor:dllry 
con tact of l oc:ll r '_UllC\!; in ·.:" i c:1 the indi vi dual species ·"i th thei r 51'cciol 
:,u.:lptu.ti on:i t oo% shl1 .n c . Vc r..' frr.q ~r.ntl·( ·.J :'~n lcco.l f aunas rr:t;t ann r.:crged 
5 econdari tr, the re f,'l~ t 0 .i.~tc n h u're l:ec n ex ti roc tion. '::1 ~ ;.:on tar.c l ocal faunl\3 
='t','r h o.ve their r~ culil'.r a.nd un{)[\lanced c.:;pect. 'tC ClllwC thcy h ave Ion s re mained 
:SJlli'Ct , i.c. i5lund-li~e. 

, 

, 
~'1 C lar r.cr is 1~:; c!3 : lo:;lU:'lrl f:lunas: C~ba, EispilIlioln 

It ha...:; 't::CCf; :",C c l ear that a possibl'r s c :-io \J.!:i u.i!"'1":'c~.1.t:r in the intcr
; r cto.tio :1 of : :J.ur.n.l div(!r3it:': and. i ts histor:' o n t h c l~[e r isl ands is t!1 c 
e.h~cnce in all t~e Greater t.ntillt;5 o f no.t. i. ve l o ·.:l r!.:1c. "r:et :'orcst. i~l the 
2.!'" ~n~ 0 :1 r:. r~/ of t.he bi e is lo.r.d:; ·,,·:'1ich could h C'.:lC h .... d sucn ;'l fo rest ~9j1e:l.r to 
::nve h::!t::':1 c l eared ct le.J.St or:cc . 'i"'.1C! d r:.r i'orc5ts, i~ co nt::-.:..st, r.:; ~~cir~l.v 

:.=--.c cxtrcr::c :tr c:1.J , r.,,~/ h.:..vC! r. ::~u :- al forc3 t, bllt. cven ;":.c :r~ ~uc:; : Gte:: c~ f~r~i;-, . .1 
o r ch.:.. rcoiJ.l-i: ,-~·:ins ho.ve c'::Gi:. r oycr! 1:io r~ ~':1<:!.:1 .i..s a t :'i~t Gi r.:1 t o i)·,.!.o t:.:;. i·: 0-.. \; vc r , 
it is in the d ::-J forcst ~~t!.t loc[l.l er.(lcric:) h:".v~ b:?p.n :'ound : A;:oli:. ·.:i!itc r:"'.a ni, 
.'.:-.01i5 lon i~i7. i ; / ~ ~liJ. '.Jet:, c"/ ~c· ~,~::; rc12,:'ive:>, t~le r: ~ -.; :- ~lc. ~i v~:> o'('~'~':-:ori;----
· ... -~e ·iir·os-i:.'1:S-rC"12~ c e1·o',1. ). ': ;- -th c r:cis t~ r culti ·:3.ted :l. :-cw $ Oi..C i :1 t~~e~-t-i-nr" . 
, _ '.J 

5 tuni c s tl..,:v s till tei::o.(~c of r:eo r,r['.:-hic v~ri~:ion, out 0:11:1 \.1. t:'1 t l!c resc rv.:\tion 
t hat thes e arc~ no: re tecn i r..;:.~n~e ly disturhed . 

In the ;::oiGtc r 10'./lo.nu ~"or('sts ! I,nolis d.::'~t.i.~l1 ~l~ htw h.o;?cn of intc rc::;t, 
si nce t he [".c['. :l i : l[; 0: t :;,c cOi..:-olcx p2.t ~cr r. of ~ u:~Dec ic:; c.c:Jc r ii.;cti ":.J:r ~C:1·"·(".rt z 

a:'.d dif.:\~ :- inc .:J :-iI.1:'.r ily i:1 (~~·.:l~? col o r :';.::s reF!n a:'lci r t"~ i"': ~ir, ::; iJ. !"rol11c:::. ~, ..... nd 
a :".d 'i:illi a.ns s ~ e in de ·.~·l<:..~ co lor an i;-.~ ort~ :1t c lcr.;.~ ~t i:". 5 re c .~c s rcco;::ni!'.io n 
0 :1 cc:::plex islc.:-.d:i . EC!1 'd .':!.:"tZ's d~ ·..;l:t:.) :-U CC:i .::re in ::"1is rer:~ :-d c~7:cci<lll'r 

:"~terc::;tin.3. Co t::cy i:1 :~ 2.ct s ho·..," cli ;:':!'l c:~~ :l ce .!'ro:-: 0::0. I'Oflul.:lt:o~ to 2.r:otne r 
or could t:icrc in s oc:e ca:;cs c'j sh~I!.1 c.:":.2. ~ [es) or even o '/c:--l up , · ... :lich r..i {j1 t 

-' . 
In 1 971 • ... 'ill.i. ~.!:":; : Eou.r:":.Ci1r:lc ~: ) ~· ;c(.~ ter ~nd Ell~:r ru:'1 <:!. tr<l:-,~~c t 1· ... ~t' .... ee n 

... ~ . !: ... ts ~_:'~.:1 '\ ;""';4 .i.::..l.i[:-:.l. .:'...! ·i~ (~c· .. :l[l.:') ',:'i t :",; r'2Q c ·~ :.t :- :.1 1 :::;:::c~, a::d. j-c:"l o ·." :-.:":"Di.1) n nu 
:.::. . 46:'3~. :' S:2.l:' . ~_? :.. :' :~r. "~!""~ ~]_ (c.r:·. : l :!~ ~'; :1i ;~o:-~ :·::l.!.e :: c1:0-,; ) ~.~G:,!,,,,,: ': :-: ~ j"".~: :'i ro~,d 
~ :-o~ Sa~ to ~o~i :1 (o :0 S~~ti~[o , ~c rG~~ t he ~~prn~ed ~ ll~.::;?e ci e~ torder . 
:~ ::S-":"'''; I~S Oi" c. c· l l:.:~ colc r .:'.~ r r::cu1,J. !'" i :~ tc:- ... ~L:; r.:c.''':c i t cl~.:.r t :i.:'..t. t:-.~ ch<:.r.Ce 
·· .. c.s cli:1:'l.l, 11Ut :-: o t i;; 2.. si~ . .!.~ s'::r:.r. . r:-;~ e ::-~ -.:C ':"C ro~:, ::;c ;-. ~ ':'!'"::- .. ~ r:~.l~ l' i.~'j in 
" i1C~ cli::c p~!1d a sit·.;:::. ~i () ~ tcs~ C.C::ic !"':·r:ca 0.3 2. cl':'r,~ l C:L:1.~.r:~ ::'71 ::' :-. ~ _:)'.:("11;""':""".:.1. 
~ :" Co s~ : ectri . ..:;.: a !" :; o r~~. :3 l' ':-~:"' ;~::'l~ r :":'C;";1 ' s::-o:1 r,l:: '::,·::,cc::'or c.c '.rl .'l,?:i to ur.i .i.'o t' ::'. ?i ~le 
.~~ --'J.' ,-. -! . " . ( ·.· .... }.~ .... o r '"~ .... ". .... -...., .. , .... ~~ .... ... "',...: c~:..., :->' C:-.:, ,.. .. <3 ~ .... c·u.'_·J.·'-'-', co'o r 1' - i- . .., .... . ;; .. -: , .. ..... , ..... _ _ " • _ . . .... ............ _ . 1 <... -> ..... . .J .-' ''' ....... ... ~ ........ _ .H . .:.....L. • • __ . (~ _ _ . ~ " _ 'J J.. , . ......... ~!..:~ .. :_.' .. -::.'!.. 



rncc~ of cxtr(!:7C Sou t;n:cJtcyn finiti , · ... ·h~ re ~ .r;- ai n <l~',:1 [,. 0 :' c c ~r ·'~ r-.r :.t.rikin::l ·, 
..!i !'fl"!rc:r:t _01or:;/~~t ternJ - vY!1~:O~ I':-. • aa.:-k r ed .. :ith 11 ·'''hi.t.~ borrl~ r, ~.u.ri..f0 r 
,;:, -;'color or:' n r :'~ ) ;'li f':~;'. r VC!-.' ~jnl c :;cll o ·.Ii.::;!l; in t ili::; c .::>c) hOt:c .,~r, ;;G::-:e 
~lcv[l.t ionn.l chunr.c-::; -- ·.~:~· involved. ) 1':0 co rr~l.:-.t i o n \..-itli terrai n o r ccoloL"J 
'.JD:; evide nt. 

'l'ilc trar:.e ct f t":J::1 Sr..nto · Dcr.inco to 2nnt i nr:o rc vc31~d (llso ~ or:-'! vcr:r 
~ trikinG colo r ·/n. r i ::l~.ion in .I~ . . c! 1..L0ro_t?:!_:JJ:~1:-; , bl~~ natche::; i r rCr;llJ.['.r in ::;iz~ and 
s :' ,-~ rc on h 0fH.l n nu COt;..., . 1~rcc0t ju:-~t no r ti l 01' S[I.nto Dcrin r:o llnd di r .ini;;;'i.nr. in 
:'rc >:"!t1 ~nc:r n::ri ..... :·:ount. ':-:ot: i i:1 t~c eit:t 2.nd r.t')rth · ... ,"-·~·d . A[.'11 n t~r. ·/;).r i.:-',.t-. i o n is 
clinnl and riot oil vio u:-;J.y J..:J30ci o.tca ·..- it~l (J.~(I ·;erct.':!.ti o nal o r plI :rs i oc: r .'1~! lic 

:~en.turc of t! l ~ trar.:> :ct. Tn e .. .-hole a r e a of the tra n...':;cct h e:-; , of C01..Lr~~ ) l 'r.c n 
so much modi fied t'l" ""m thnt its or i Ginal ""pe et enn no lonGer be c:u~:;:;ed at . 

\,'ebJ ter he:; ceen e'ipecinlly eon ce rr.ed ',:i th tCte anoles . of the a r id 
: o ·..,rl nn d:; of' Ei:;pnniola . r;c h.:::..J utilized both fielu s t udies and clcctrophorc3i z 
·'r. rJ p r ofi tnhl:r to elucidJ.te tc.e relatio r,,; hip:; of pop ulation:; o f t h e d ie tichU:; 
? r e vizs;.!:.ris_ co r:plex of :;iblings . . . 

There i" little r;ol!'Ololo{,;i clll diff c r entio.tion of tCt" populat i o ns i n e icCter 
f t~e t\lO t:r!J c~. i-.i.t~ in this c o!""?le x. A. b re\"i r ost. r i ~ is t:,e r.:o !"'c <lrid - uJ~?te u 

o f' th~ t ,,:o a::c.l uiffcrs :-:-C r.1 (1i.:::;t,ic~t.::"; i; t;-e- :;:oJ.~~l- C;-r:d. i~ion of o ;:c l/uia'ole 
senlc e:li.r ['..c~c r a •. d in t~c ? res~-;ceof :::;houlc-e r I"'a ttcrn al l,.,' D.'(~ acsc nt in 
~ :~ti..£:1\:;:. . ':":1c:-e c.re .:!.l~o in bo!.:" type s s!.ri~-:i:-I5 c:iffc !'2nccs in tcGy colo r 
C!.:1U eS:lcciti;,:r d~·.il :t:J colo!"". In A. ci. stic~ L:':; all uC'Julutio:i trJ:~~t.ior.s t~t:.:'i - . - -- -----_ . .. 
:"~ ct'..:·c~"'u.!l.:' c :-:x-ir.cc h.-: vc s!1C· ... :l [ r~c.u<21 C:"lO:-: ,3C in c~' .. · l a~ c olor, i . c, [I.ppar c nt 
7.:--uc intcr- [:·c., (! .... tio:: b~t.· .. '-': ':':1 ncolll;'J.tions clc D..:'"ly ce lo'''; t;~c s~ecie:; level . Ia 
.... ~~t h['...3 bec :l cr\llcd b ~ · -,: ·.~ ; !."o:: t :- ::-; t:--.c :;itt:~;:.':o n is <i ': ffe r er.t. In collc::.i;o ration 
· .. ·.:th J. :/. i3ur:-::; 1 5 !> G:.u~c. :' io:,s of t:-.c 'tr ·~·,i :-, c:;tris type "DoVe tc~r. c :-:a.-:-.i::cd 
C' -l ~ ctroph o r c- ::.i eall:r . ~l e :'e3 ul ti nr; r "! n'; t -{c- -l\7.Ci~·~-is i na i cates co~le tc i:; 01.:). to ion 
o f populatio:;3 i :1 thc::e arc~ \:;;crc t h ere arc dis cO:1tinu i tics in d. t~ ·.rlG.t' c o lor 
: .c, ~ :-c:~vi;_c,:;_t.r :~in ~hc 2.:-ca:; t:-n.:.:; :"'u.!" stt:.a..:~d i :; tilrce s(,ecies, not onc . 
S;:c cics A i n t~0. r.o:- t:'1 c rn p.::.rt of E~i ~i h;::.::; a c.c~;l2.p in ',:hie~ c.ll o f t.he skin 
:.s b r ir.ht orrtnr.:c; n. c.e !1:)e J. r ea of SCc.lf!5 ::llo!1G the edc:e Gives t:1C c.e · .. ·lc.? n 
~al~ :,-e llo',.l ::l::l:i:i:"'.. To t;-.c SC'...1t!l o f t~':'s :;pcci e s B occupies an (1.1'::~ O ~ .. r.o <'-St 
:.;? :"o :<i :-:::'.. Lc ly :0 ~. ile:; lon~ ~nd 2- 3 :nile:; '.dce. A, e ::;!ie cio.ll~f '-:'·:: ::-.0 :-.5 t :-2.ted. 
::1 0. tri.'.n::;c c": t;~l:en in t~c ::;u::-r.:e r of 1970 , a:' t~e .... c !"~:'1 el'n e~d oC t hc ~ C".::C·~ t:--.c 
: :1 c. ivid llo'"'..l !; of t :lis ~ ;: ccic::; h nvc c.r;· .. fl;::~s t :,,: a : ure cr.t.i :-c l:r '",':Lite or ',,':, ieh !1D.·/e 
': :1ly a ::;::~ .3.1 1 'hn.:;a.l o ro..~ f.~ :;po t, A ~ the ot:~e ~ c:~:'!" [> r.:~ 0:"" th e d : ::; ~!"'i ou ::io:i o f 
·_:, i3 :;}1cci l'! :";. t :lc c.c-;.-l c.,?-::i <J. :-~ rrccc ::1ir.n.r. t l:t :'i rht o~,: a:1 r.c . :3ct·,:er:l". '7.. h~ t h'O 
:"ocr~iti~::; t::c !"c i::; 3. ;"': ~ ;'!'GUD.l clir.c in C,c·,;1D.:l colo :", cut r rco.t eo:-:~t':':1c:r in 
:: :e etro~'i!orc +:'ic c:'~ract.~ ~ . : ::-'':'''") r. ll:r in tflC Cul de S;).c ? lc.in 0;,' ;:2. iti is iJ. 

::: ird :; pe cic::; ',o i en hr:..:; i 1::; G~" : 'Lc~::; Gul l or U::Pi i:::-.cntcc.l. 

n.r.d ::~celC5 
. . _---.-

.;. .- r ·"e re nee i.., ... -.., ..... J, . ..... . ,; - ('_ .. ... ; ..... '- C "l· r.o -- '; 5 ; --- .... -- - , ---- Si:--.ce [>.t r.c::;t l..ccc.l itics _ _ .I.. • _ . . ..... \;; _~_ ~. __ .: .. .-~:_-:'. "" • .:.. ~ _ _.1 ... . _ ~ : t".:_ • . .::. • • 

::-. "';lich :':e1:~tcr ~ .: ~ :; :-o u~:ti 'l' O:"': i c . .:. :"";~i..c:":t: :-; c:.;:!i _'c.:-~ ::.i rc:;-"4-::j.:. -::'1C:' (:'if~~r.r 

5 :['1':':-icr:.. :-! ti-; in dC', .. : .J.:1 c olc :-, ~~ S~l ;-:-;~::; ~: t: ... e ; r.~:; :·c i:i';,.:" t:'1~t ':':'~ ',J: av cole r 
::-: c i;;tic"-;'..l:> :'D.,3 C'lO ':"V~ d. ::~ ~ r <::-':-Jo :--...-:;e ~c ~:-.~ lc:J.i ~ C:: i i=- 2..t :'O~~ o f ~~·]~~ ·; r::; t:ri5 . 
-." '--:"-1'0 ·c~ -:....-.... ··". l't l'r- .... ·' c, ....... ··,., - ,· ·o ... ·- ,.... c-- t · .a.. ~ • ... . • •• • _ . .... . v t..: 0" . ... ,-: ~ .. '- _ .... ..;,. < • •• ' . .... u ... ' ...... ~t: :la ... : r·~·r: r-G:/ , .. !'":S once nz-u '..r1. G.c r 
:::·;--:?.:-~t ::;-./ .... -it:" c.is::.c~a::; th e.. :i it (;CC~ "no·,,( . 

" I , .. :" 

,. 



- .... lo.rn,!r I:-:lro.r.d;: .-. r,,,:;t,,:.r ":" f!'lllr:1,,"';: It i:; cr. r t:ti nl:r ~ !'"1.jor fC"'ltur,~ of 
t~nt i~l r~d ctrnn~ly 

__ :' ~-~!·e :l tif'. tc( t i7.0::t.:'!1.C f :".\.::-:r. , intcl"~;,ti:1C in thcrr..::::;cl"/c:::: ;;,ncl for their zor.CG 
. ," o vr. t'13p wi tIl 10..,lal1<i faun"" • 

Part or our ~n l:rcif~~ und e r tilc e r nnt ho.v~ b~r.n dirccteu to rc!!cn ted 
=x:- lornLion of the r.lont :::u~c f.1.unl1:l to c::;tnhIi:;h their contr.n t. and th(:ir 
:'-. - !," ,'J.c t~r. 'I1H~ foll o ',:inr: nrc :,;or.:c of t he rc::;ults: 

,\. r.':"" dl.;.tri"n l l !-, i Gi. ::l r~ '''(H' (~::: J'; ;,::t:-:":l' l r.: :; arr"! d i::co ,,' r. r:r o f (."1""" ' ,"'01 lrf"lr(;rs) 
- ~h c r.(;;(-l-(J ·i~'r0. C l"'~~L-;.-.~; _· ·-or·-Li:;i~(7;inic.1. !1 Hr;fHt111ic , (It i:. no :1.-r'c; l:-l-i.~f'. :1oJTr,~

:-: ;-. t: ~ rrc '/iolJ..Sly %:1o \:n C:1l.:-' :;out:l of the CuI de C,ne trouc~) on t~c ":;OUL:l i~lc.r,d" 
" ". . 1) 1 r ~ 1 " . th C ' ' 11 <"' t • . 1 cl' th :: .-: l:.!>anlo;J. nne 0 ,:,_ . ~'1. l nl f:f"! r 1n . e orta e ra. vC,t1 cn",rlona. nn In , c 

-;-_cinity of Jan J03e de Ceca . 

n. nc''- :;.?cci~: C:oc c:<e.",·" le is a rle '" cpccieG a.llicd to i\. ",ont.icola. 
--- srnto~ic ',.-ith it, Q~:lcri:1C: in siz::! Il!",d color. '\not:~cr instnnc~ is 
~ :o'ridcd b:, cO:1firr.1G.tio r: both fron ':!coloCic:J.l oU.3 ~ rv,:'.ti.on:-: ar.d p.Icet.rcrhorctic 
~ : -.:..c,',r that t:tc red - de i'l.::.? "r,',orrh!l of A. c-.,'l-Ct:'3_ occurrinro: · ... i th typicc.l f\... ,So· t:otcE.. 
~ : S~n Jose de OCO.1. nnd rc plncinr. it ou the :;Ioncs of the Cordillera Ce ~~ral 
"-~ !'th of the to·.m i s in r r.::tli t::r a dis t 'inc t se.ecic" .) 

T'ne:;e al~:1a level di3COvc!'ic~ ar~ [,;,nuin'.~~" i~ort Q!1t 'hcc<J.,l...;.se in ~;'r.i r 

.:.~~ ~ ncc HC hnvc~ nn inco !."'rcct idcn. of th~ f ,"\u:-.. 'l l c1.ivt"'~r:-;i.t:( in the r.ont.:J.nc 
:-~ :~o :-,s ana of t!1e t:.:1it:; that Il"' i~ i :-. t,:,r:lct:iI;~. '1nO iJ C:1 scn~ :::::]iCCi~3 :-::till 
:....~:-. <2 ;:.r rarl? (and :"C':1CC to so:'::!:! ".:or(:~!":; u:1i~~ort~nt corc. ti ~ \.~~nt ::::: of' the 
:~~::-. LLLity) it seer.:; r,:c rc probJ.ule th[l.t ~n::' i~l is r.:crC'l,:r .:J.!1 i:,. c_,~x O!, .. our 
:.:::o r.:.r.ee of the ccolor,r of t':1e:;c IPra':"'"0 11 

S }1C!r. ~~3 a,::d of ir.<l~, ro~) ric.t.p. or 
:~. <l1.l cC!u:!.te ;.,r.::'10C.5 of ot~e r'/n.tio:-. t.nc. collr.ct:c:1. r;::'=;C3 i!1 I'oint are ~ . 
':' :':'::-,i""':!r una ;\ . !:;in r.·,1~:-_:- i. 3 ( H .. C 1--~ ............. 0 - ... - .... d r~c-\.· .... c 0'" i· .... .... -7)"rcnt _, _ _ _ ,"" , _ 'J... . ... "--.J... • ...... . l.; l: ~.:. • .... ... . . ~, ~ . 

:::rr~:r) . 20~;, have · ... 'ithin the l:;:')t :'''''0 ;'co.n lee:-. :ou~d to r..c verI c-Du :-.<.l.:ln t 
:.: ~i];') roi1ric.tc clcVL',<;io ... ..-;) t..ut or.1} CCC ,'lU"1~ vcr,l :;:.· 5t~~t:e..tic nr.d careful 
: ·:.~ P.:-vation a:'.d/or r:i.1.3::;ivc collcctior:s cJ r.a~iYc r,~l'~er:; rev~all~d t~l ci r t.rue 
c . .:.:::bc rs. 

C. _fur~h~ r e.c::_o 10~_~c_.:tl _~iQtn. : ~. ,9-} :ni.-:!l.r: c..nc. ~. :~i:-: :::,!.~_,'J..!'i5 ;,a,'IC ~oth 
:e e':1 ob::::;e:-vca in o:~c:-. sil: .. ..! ~t io:~ :; nt lo',:c :- c2. ~ vn:~ i o ::::; , :.:--: erc co-oc r.u :::-l":':1 {: '-lith 
..:. . _c':11o r () c: .' ~ :-, l.1 :-;_ ,:'-nr.. :', C(;f"!j i"~ :':t~:~ l: :; !'c:..;~ec t.i';(!J..:r) bu~ c..t ::ir;-:e r el,~".:-~~ i c,..:; ~nd 

·.-:' : h r rco.tcr- ':-:'H~:; G..:J.ncc alo:"'.c . ( ~. ~i:- :' \ j ~~ :-::' (>_:, :')~ ,:.r~ ~· e:- <"t!"!:c.bl~ ir, t:-:'<"lt ',;he:! 
:c curr ir. t: .").lc.:;~ t~e ~. :'!. :,·~s 2..!'~ !:": lJC;' In!"'' ~:c :, t :"": ("~ :l. l.:'~ :"" .. :-::.alc3 '::;':iC! .:". ~· cut ~ :l e !:;i 7.e 
: : .. ft. . cr..e l c::tim,.i,i; ' ;h~ ::"e it. co-occ~:; ·,:i":.~-: r . cccl~:;t. ~:-l i.;_-; :-;r.:-:: c.ir::or.hi::;r.~ l~ -_. - - ' 

;::,:~1. ctiDi.-,i::;~ c d and :'::c ~.c.lcs o.::-c ~.UC:1· ::;r.-. :!.ller ~~ c. :-. ~ . (:r: ' :' ~ ("I:-:: t,i.DI~ . . ) 

D. ~ .' CoL ... :'I.e i r. t c !"c:; !.;. 

: :t;:;.c:-. inG to r.:ont0.r:~ fr..l L""1':-..z is t.::c :-i!ct ~~a.t t~'2:: :; :1 0\T : ... . :..:' :-:o!"~ icc.:::.! c.: ,(fe rcr,ce 
::. i:..:1 do the l ovlc.nd. !" ~l ~:--.:..3 . r:.·:1i~:'s r.o t s·uQ !":'::;i:1 ~~ $ i:"'.c ,~ t::(!? U':'(! in • . ::."::! 
:- ~s ?ect:::i i:Jlc.na faunns, ',;it:-t ~:::! 2.e c:;::-or ;~~:~i71:: ' t:~c!'(!.!"o:-c, for loc~ s~ c ciali -
:::ion . :-:cr~ Gtlr?ri~i :: €; i~ ~:;c l<::.~:( 0:' ";J~:-.J~lr.l i~:l i:1 t'~r:,,:~~ o~· eco;.or;'h~ . ro r 
=:":2-.-::J le , t ·,:o ::-.::J .:1tc:-.e O.::C:;:' :H':'-~ ;'n<.!· ~ 2} eci":'1 : .. t -::. \~::~:" c ::: L2. ?::!.l::-: ;:). ) C :ill i.:':7:; c t fll . )) 
:'c 3 ?l.:..tor.5 C·:ccrr:;c :-1d) ~ ::-:.:o.ch r.~ ~ ~ C:1 dis~;;.:-t~d 'c:r ::1~n, bu t ncr.C! to <1n extent 
: :-. ?.t cXLJlai :-..:; t~e di L':-:: :-C :i.C -~:; t.:.bu.!.:lted tela· ... : 



?c.lr:a : 

forest 

:;~c i e~ : species: ccor.,orph: 

~: : c :-d i i. l3innt nlinir:r.r trunk-crO'.m 

_ - -oli t t L> trunk 

trun.{, c:rbotes bush 

bU3h 
, 

:.cs ?lo.to:l!>: 

fore~t ---.--

:,?ccics: eeor::orph : species: e corr.orph : 

gio.nt koo:n!: t'!.:1i 

trunk p;r<J:j 5 

bush c:rl"'otes rocks 

trunk-ero'.m 

- '::"I ticola rocks 

It i3 tru~ that t~~se ar~~ are not st rictly cOi:',~ar.:.'r.l~ in ter::s o f 
'""::,SctFlt ion, but thi::; is. co~s;'licUCl.;~;~r, f O.r f:-c:-. .:!. su.:-:ir.i~nt ~:·~l 4:.;",.~tion. In 
:: e .:o· .. -la.:lds Yc ccto.tio~ '-:C;"r ch nn::e r.reo.: l·," · ... it·('.out alt0 r:n~ ;:-:o r~ ~:;E.n t::e 
~ :' ~.tiv~ frcG. t;.~nr.: ,~ of t.:1e COW.::.O :1 species a ::d t;,·~ :,~l "l.'ti ve fn"'!G.t..:er.c:r ·, .. it~i n 
!ach 3pccic~ of t~e 
-: :'s J f o r cx~ .. :::~lc 1 

;. .. :-:olc::i, · .... !1ilc c.t La 

1\ t !:.~3 ~L:·. tor-=:; 

c :·:~ :- :..c :, {!ir.n r:"" t:tr!.t . tne :-c :;houl d t-e t,·,:o cO:l:"ii!ic\,.;.o ll.5 crQ:;3 
? .... l::-:a nor.e hp..-/e been secr. in nan:r vis its . 

It i:; in fac t thi~ l~t ;>cculil1 ri t:r o f Los ?laton<j t~n.t h :'s st. i ::red 
·- .... ,.. r·o-" ' ... ,.... ..... ,...c 'ol ~....,. ~· ~ -_ c c: t_, "1'0 S ' ,' r-'r s'r.o·- .1-1..,,., ... ern r# ~·--- - - e ~ ~ .. ... --- . .., ... . ...... . . . , .. ..... "'!.''- .J. < .... H _ '-: .... ~ d ..... 1.. •• ••.• ".) " .. 0...:- '. L I ~ , l<:· ~ .' .. ~.: ~-. : ::'::'::_' _"' __ ::.:2:.., 
~:-~ :c r;. c2c:~~c!'" n:-:u hi ;-::H~r roc r i- 3 t;'.::.:t -::, e Sr :-'.r se ·:\"~ r.::~t.::.:i o :: u ~:' l iz,-,:: J. r.y t:~ C 

::: ~ ~ r ;'~ : -, -: ~: ;'".O: ,'1.. t us, ":.J U-:':' i:1 tc!":..3 of the r.: ::.i:-:. s e'1t:~ :"lcc c:~ l c '.: l n.:-J i ~C') ~0 !'";':1 ~ both ----- --- - " " 
.:..- ~ still ~ ( :.u i·:o cal.l:/ l:-:- ~~s £!.:-'i o lc:;. 'in <:!sc r..o r. t:.l:1(~ i ,:j 12.r1 1~ ::; -:.: ..... :/ .. :~ -; £::1-.1 

..::~ ful in ;::~c·, .. inr: '.:'ilut 8.:"e ~:-:e ':", e r ;-- 1_ ~~i~ 2. '"! cO ·- ~d jl..:.3tr:e nt:; 1:ct'!:\~~n si:::ilar 
~ :'::":O=7:ts) ·,.~lilc t:~ c lo·.:la:",cs r.:q s:: c · .... cc t.te r- ·.inic~ a re in n lone t c r::~ ::;c:-,:.;e 
: ::.":Jlc co-uci~.?~nt i ons . 

. -.. - . 



:,'c nrc VI':!t con~r.:i C1\l :-; :~. ~t it i.~ i'CG~jblC! thnt :-;or;:~ of the di:;cr!':;'1 ...... ncr 
::-_- ..... n tcd on ll:, ' iL:lnd [I.:,d ·, ;i"ll i~. ""t~ (.l~' (,·~1··q l /~ t":ccn the !l nort'" i:;lcr.u' · in ',~ich 

:'":-.1 :-:.:1 i:-; loc~l:,.~d a :·.u lh 0. '· :;ont.h i~ln:1f I" in ',:hic;, f.~:. Platon:. i~ pl.:tccd ·"i ll 
:-'-:"J:1crl.r Hit:, Cllrt~r. r collr:ctin(" . 'J.~lC discO'/Cr,l' , r.:~nt i ()ncd ~ho'l~ ) oC 
-_ -2·· .... ~l..i.r .. 0r9!1:-, in t~l"~ n0 r t:-. iGi~'nd , · .... hen it hnd. spcrcct ;:!. tru~ south isl and 
! .-: ;-U c i:.· ~ u.'1rnin ;: t:lf:1.G thi~ ~n." . l :r. true . :~c:-t'",·."1It7. nl:'0 h[)~ r~Tl0 r !;l;rl tC!o.t 
~~ 1,:-'; : ci i~c()vi:r~d fl. n : ~·.: :'~;ir 0.nol~ Ji:':c !\ . . i ,:-. ::...f).l it~l:;_')f La ~o.lr.',,"\ o n thC! ::i~rr{\ 

:..: :--: :.Ol'UCO j n the :ocuth .i.sl ~ r. rl. r~ rh ."-~:: hi:; othcr l;'!ri'c nc· .... anale in the 
:::- ..; ~ilcro. Ccn~.1' -1. 1 r ::-::,"l i :~ l\ ~c:H·c:.cnt.:tti "~ of ,\ . <l" ~ · ]i:1f ... :tcn i . Di::;cc 'rc rics 

" - -------
_:c t:1C::; ~ ',Ii 11 ob 'ri at~~ hli.t ·.Iill not lli;;lt nish t;, c d ii'!\: rcncc~"j bc t ... ·t~ en l ocal 
- :~" : .:l'1e f.:lunns . 

, 
=--: Lnrr.er Islo.nds -- oV0r ln:1 r~ l!:"! [l.r,: Sore 5pecial cffo r t ho.:; ceen directed 
:~ t :'1 e stud,.v of th!; o':crl~~ of ::;i bl i:1~ or of ecoiocical count~!J,c.rt~, ... :hc the r 
: :- :'lot clo~<:J.:, rclr~t~d. ~c:lccr.cr hc.z teen p:-!. r ti c ulnrl:t intr:orp..:;ted in this. 
: .e fo llo·..;.inC ere t:, c :::orc intcres"!:inr.: or tet t e r ctt.:.died c~es: 

• 
1 . On the road to C-:!hral :-:ort:l o f t:.~c cit:'! ot B.'!ra.honll, Ccminicnn 

~ - blic . T~:o ov~r.:!..~? zo',c's a r e four. d .:.J.j<:!.cent to or.e c.:'lothc r: (1) i r. cr-e n 
~-~c lci.:; ~ CO!1~c..ct ::O:'.C ~-:r:ot~·:~cn~ . ~~!"r;··.'~-=- ::~ !:.::-_i_:;_ r.nd E., . r ;,.'1":"tc:~. In the 
;' _-:::c r of 1070 thi~ ',,''::S see :l 1'0 c..n e::l..:c.o r (: ir.:-..::-ilv :::l~} di'l~zion ~Iit~in One 
:·.21d ) cii'licti;,C the ;~i.;ld ul".D::t in ;:;;.l·re:::: c-nd ',;it:1 2.ctu<J.l ~~cci~s ov;; !"'l2.p o n 
~ :-c'.: t :-ces o:1l:.' . 1:1 t~c Sll.-:-.-:er 0:' 1 971 t::c o'/c rla? ',,'w o'r}~c rvcd to Ceo 
: .:·:s t.~:1ti;::.ll:' • .... ic.cr bt~t bc th :.' ea::-::; "t. :V!::-C ~ ; ;L~ t:-,~ O:-!Y:CU3 ecolocic<?l di fference 
'· : :·;~cn ~:--te ti: O ~~)(!CiC3 i:1 ~ C~AC·'l O ~ cli:-.:1.t:j.c p l'~!'e :-er.cf!. (2) (\lite nC[l.rhy , 
·-~ :-c r..orc ~rcc= p !"'o-r:.n..:ci Cl'~:~""t.cr S:' .2.c.~ n :-.G. there 
:-. : O!"'CC':/C"!.:'":'.:'" ::'. r.c. .f.. . CQ~lcs tint:..,: ['~;. ::c ;:: !'c (l to c:::cur - --- -
:.:. t \"i til ['.n ovcl'lD.~ zone ~s tir:r..t-:-d u::; bct',:ecn c;;~ 

'.:e re r.:2T,·' ~<!lr.:'2 ttc:; .;\ . 
r ar.G.o:4 in t:'e :;rllr-cttC3 
nnd t·,.·o }:i1oi:~tC'r::; in bre2..ri.th . 

2. In no r['.vinc on ttc 1'oo.n. ·;ro::1· Li'. Vee "! to Jarab.J.coe at ~ 1500 feet the ' 
-::-.:o.nc Gl: CC':' CS ~. _c~ :-~.:- :·(, : ::~_i. CO··l)cc'..~:· rcu. at. the (·o tto:.: of t he r':"/i r,~ :ri t:--t 

_' .cj:0.2~~ ',:,: :- ~ :-2:.;e sC' .... n, ;U"".f i ~":; ~::c to~ 2... . ""r:': ""J.~r:'''' ' : '''' .... .::.: 'rr:.. r:/ <.:o::-: .. o n . 
: :-. t ;lC \fcll.·::;:1 :-.(;cd cot to:a ~lo:lC ~. n ':':. tr. :-::::"tt·:o~t st:-c.::.=. i:,. . lij.;f':i_ ,.. ...,\~:;. 2r.d .0... 

C.:-.1' -; f't.;.l c~;.s .... s 
: .; .: :- si:vc ro..l d.::W:: ;'.r:.:'r~ S:lo· ... ec £I. 3irr.i:~cc.r.!:. c. i:"':-crcr:cc t~t::C' r: n L . .s: ~.:.~: ,......,c.:; . llr'.d 

. c~ ; i:~ t. O; ··~~0~ . 'Jr.c Intl.c f on t:1C Q.·/0 r ~[~ =,c!'c~-: cc.l lo· .. ·cr t:lo.n A. 1..:..J.:; f:; ,...·'1 :' ) 
: : o:..e r to ·,:.::tc r o.r~d in ,leeper s :--to.dF! . 

~Il esc (n:1d ot':1.c!" l S' ~s drC!.:":::--.7.i.c ' ov0 rl.::-.;:::) r.eed to :~e invf;~ti [:lted in 
. ..: - "c r 0- 1' 1 ..,... . .. .. \ . . .: ~ -' C"' I · ' .., . t"' 1 • 
.. -.. .... """'-J ·.e~ .... .. . lr, :; l:::-.;:".c r ,;.b .d • • 1C1; 'C...,0 .... 0 no . J ~ c:.rO!1c. rl l:3 nr;:r::r ... c rn 
: : '..:.u ie5 ~8.Y CC de ::;ir.:-~b1c to e::;tc.:;.l i::; h t~c st Q.~)i1it~r of suc~ o'fc r1a :! zor.e . 

- ~ -:' 1:lI-=--~·~c.l. f~l~. 'l:1c ~::-~i.11ts of ~ U;-,:J n d : sturi'(I.;;cc nrc at tir.c::; il1 t:~-: i:-:.'1.ti nc. 

_"" ~ :""j :' 3en i ~('-.'; s tudi'2d [I. :-;~::':'..1 1 :ln~ r'. cl~c.l't~u. 0 .. '0 t;:-L d· ~ rl;~~uj :"" e:!r. ·.;i t~ -,·cl l · :; p':!'c l~d ' 
: -.::.11 trees :It cd .c~ of Lo:-:r, :'ot1!1 t ain. ~'o :-:~ J :-!..-::.:!icc.. :-:c h.?d :n r-r: '/icusl~r ... UCil 

"': ~c rict:c~ ',;ith the t',;o ~~:;C'cic :j t\. . .?~::1~ :-.~ ~.: .. :::-.0 ~: , J..i :--.r;;'."t -::-:1J:!_ .. ncar ~" t. :-. (.:r~ · ... i11e 
: :-. thc ce:1tc r (it' ~:i~ ':'sl ,'!:-.u . /,7. ;: c. ;. (~r:·; : ll.·; ~.c ;,"0:;':1~, o;:!~':'r.LU t o ::~lI'C:l 100,.,..:1.:-; 
. ... ~ .... . r.o .., J' r · r .... " "'0'·- (; - .... ..... .; ' ,... .... I. • --0 c,-"" _"7 .,1 j . ":·""0'" ..,- ......... c)"'· . i : . 
__ I. ... .. c r:.. ........ t.:. •• .• - ;:, ... ......... .Jl' ·~C _ '...: .. ... ~q 1.0 sn~_ ~.) .... en "'~<..O.J.J.,.J ... :1_ ~c.... ..• " . C1 :1e .. e,l ... 

-~::1 th~ :'~. i::: --:!'1illc l:.: ... ·: ;":c' ... · :~ :-: O~l..: .i.:.':ic :;. ':":1p. !"e ·.r~ iit~le :~,"' r: :-~:3= ~'/C int'!r -
.:. :: ~ () n c. .... t·, .. :~C:1 t:H~ -.:, '0 . : ~ '':C '::'~:: ~. i . . :E..:-.~ -:: .. -:. .l..:.~ : :iU C:"1 r_ ,:o;::':3~ic C :-.C: O\; ;"".': -:'-:-3 ;:-.::; ,,;.~ :- ,~ 

,- ...... 

Y :;rcvio ro. i :r) , 327: 1-19. 



- - __ , .. f' .... ,...t ;t:~,... .... ~ ~ 1 ) ~ .... ' ; ... .. ~ ~ 1 i : ....... ..., .. .... .... . _ .., r n. ~:1 c"' cu:-""od b ut . ...I . , .. c, _ q rJ .. o ~ c-' o n c ... .. ..... . . ) .. ( .C £.: .. '';: __ ~~ <"o :1 ( ~ _ ... . . _ " . _ , 1,-, ..... .... _0 \... .. _ ) 

: -.~ .:. :, i r:~c r :!~~io : :~ ":t:o re ve :-.' dif!'c:rc :-:t. • . ( · :: .J. ~. i:~ · : ~ ':::',::"!.i n '.:ocid o!':: c n :: erc:'1 !"".0 .:lr 
: .2 C::"OlL"1d hu t , 0 :-,2. .. ,. i. f lic~'1.t~Or.l:~ .. ..... ·r. r ":! r.ot on t:1 C S~:7.C tree. · ... ;l c ::~ v~ r l i:-. c.:'- !: (", o~:.s 

-' ~ !) rc~cnt, c:)~L~ :-. t.: :. c 0 :1 3 i :3 :~ r. t.J..:r ( 36 i :-.:;-;: .J. :1C -:!:J ) ; ,c :-c:lc d c..bO 'lC l i:-.~~to~ l.~~ . 
- : -_ ~:: to:)'J..-; · ir-.v;::- i.:::,;) l:.r perc:--.en 10',.', o\.! t 07) :-'..11. :-.',.; .:-; d id z o 0 :11/ if £! nrt '"hen 
;'::-~r. to~ ..... 0:, (l ~· S C:1 t. f:r:le ~:~ '-Ie:; 0. c! r ;_~ : ;_ t :c s r.ift U~) · ... ·~rd of o7);-:l.i';: u:-; ~ .~'1 c ne·lcr 
=..:_' ~ , 1'.... .., ... 0 r " c··.... I: - "'t • Il ...... n' _ • .J.. •• c .. .... l'E_ C ...... n c u.. un CI' ....u..l ... US ",.e-.; . 

In L.o!"e cO::-::"ll~ ;( r . .-:.:!.r~-/ ;1u 'J itat :; ';c :-.:; s en s o:..- o :-- n l i r.l:s ? r;~ c;,r;d 're I o :! t',iQ 

:~ : c :-s ~"h e n c.n c.c.:.uit ::-. J. l. ~ ,li:-: '~'~~~~ \ ;::,s o :-:~' a l c. ~:! ;:: ': 2;] ::1 :l!'l ~.d ~2.C C:1:' tr t.:....""'.Y. . 
' .3 Jc r-sscn intey? ~ct:; ~n c c ~...:;~ ) t.'-1 c ir.c':"ec::se i:1 i? o3siblc <lyoi do.nce r outes rr:o.c!c 
;:. s ible ' this Ilroxi r.1ity ::~ !ji::-.il:.r perch heir)1ts . 

'Ihe c ase i3 inst:-uctivc in ~C\.ki :1 G vcrj clear that pe rch h a.hitat for 
-"' :' e s recies is ve rJ r.:UC;l i:-Ifluc ncecl 'GJ Goth o ther conGeners and r:-J the 

:..:..: -.:~ of t;"e vece t.:l.tion . 

- -: .? :-:d stu<:i~e:"",.: ~·~C:::it of the focus of our -,:or k is still on the ~':e::;t Indies I 

_ -: ~ : h.c Crca.tt':' r b :-e nd th :l::n r.CIJt:, of :-: :-;o·.:lc e..:.?: -= :'ir-"':c s stuc'iy t here r.:0 r e 
-::· :'t e.~ lc. r:o";~'/cr, ::;ir.c-: O!1e of tr.~ :~_-;sot:i.:. : c i r.vp.:;ti Gc..t o rs ( R .:l:-d·';~) is 

_.:...::.:. in r3.:1<J~.:l, t~ o::; c :.pcc i "!::> of ?C:. :-: r- _7. ~ n i a:1 ':' r.a:i~ · ... · r. ic~ CQi:".e r endil:r to 
:.:: :, :"..ye been u t ili:~cd . : .... :-.ol : !j ,1.t.: ?'" ~.t l;:; in :-.,:'I.:- -::"r.t:...ln.r n2; turno!d o ut to cc nn 

--=:_ :,, ;.·olc ex~c!"i;·.c r.tnl n r.i. .. 2.. l. , vc: r../ r, ~r:":"r i:-. c ~.:; t i vity ~!"'o d un ac tive and 
_-'::-:2'3 :-; iv~ s !,eci c :;. t . . · ~ ''''':' -:-'''. ttj.-; t:,e::-~fc :,,~ :' c=.s t~e r. u:3 ~d :n e;(~e r ir-.!.!n tal · ... ork 
:- =:l :-.cl , Fclu.::.n n:t a nti :\:i~s t·::r. !::. . }.i:--.:.. ~" !" O::3 , 25 ,J. forest r r:ltr1 er t hn. :1 F.r ;'_~51ilnd. =--~_l. , h [I"::; o~cn r:o :-e s u.:; ce~J t.i '..J le to !: ~ '...1 '-=..': :.. n :h ~ tic I e. . .·\n r";' rf!·~,"s ['.r.d. r..:1:1d are 
~_:-. .:; J. Lark c:1cl rcc~::"lt\.l:-~ stud:r on !'.. li:-:-~. -:~!," :J:~3 on n. s ~<lll p lot on ~.:":.rro 

--: : :- 1.0.0 I~la!".c!. A l one - t c -:-r.. :n r c ~ e c::-, t:: c~ .:' :: :'c n-t :.. ~ to s~uCy :;urvi'rct l .:-:.nd 
- : :-.: :"t..:.:ent. . (":"'J ~ r"'ll"'l s t t"iics c" r e- .... o u· · c-.;v· .. :1 "' t i··i ·y in J' l j;'1 .:· ....... () - e _ , - <,. ..... • ~U • •• -:..J .j. u. ... _ ..... ........ ..... "': ' . ' '- _ 1 • , . , 

.::..:.~ :- sevcrnl clir.::!.tic rcc;i::-.cz have I CI nG b~cn ur.uer·.lD\f 0:1 Sexton; t~ li5 is 
: _-;:;: : c lOCnt<1!"'J.) 

:jill irurs hc~ i:1 hand a r~visiorL of South J'u-::e ric:l!1 J\ r.ol:="' s_ but is in;ore::;::;ed 
: :-.e r:cces::;i ':::r of s eei n;; :::o~e ::;p e ci es in life . ::e hopes to do so in the 

:::: =0 or L:cUD.G.or durine; tne third yePii of t:le c:;rant . 

~he ch r:sc c ['.c.:..o h a bi ~ ~ t:::; 

-= ::i..:.Cy ~ea.::; in ~o t.h c~c::; in o:n:: ~r to cr,sur~ r-":' r.i.::1c..l cr.virord:-~n t ;:. l d i. f:-~r r:n c es . 

: : -. Lola, Co:;t.3. rli ciJ.., s :; ·~ c o l l~ctc ci 250 ~ . ~: ~~. i :·: o~:; . a. :1 G. F)() !:... ~~~ l i s for 
·:": -.? c:, CO:-ltC:1t::; e nd a c.c. i ti cn::.. ll.·, ', : o :- :-: ~ {~ 111 :. :=... . ::' :'~ 'O :l:; ['. r.c:' 2? h l.: ~: il.::; t o - - - --. 
:'- "'_::' ;::irlt:: il OI::2 r:::i i:cS ) ir. (t i·'i ~ i.: nl ;:: n v·~ ::-: ·~ :-.t;, t .!".d r .:. t.c::; o f :::- o·.·.~h c~t..:l· i :1 ,c~ t :, c 
_ :' ~~r stuc.:r ~e r i o d . Ar t~:-c~ od!=; ~,;c rr; ~i :: . u l:' ~ :-.C'o :.::; l~f co lle c t e d f-::- o ;:t t:'e 2. o cnl 

_ :: C' ~ ~:' !1it tra~ ::; and. !.'::-O::1 trec t:--...:...~.:: ~ r'. n': :f:-o r.. : :,e 10 · ... unc.cr.Jtor/ 
... :-= : '""'.:'io:1 cj' s ·.;.::: e :! i n c -

: -:::: :~ i~ D0;:-.i.::ico.. 19l 
?;::C\.l l~ l ~t. ::c:.- 0 ::' .. \ . oc'-.il:". :: l.l~ 'o',' ,:"::; :!cc o:-:;2.1. :;;lC:C. c. i.l.!.'':'~ .. ~ 
~. oc ... : ! "·. t.~_ ·.:c !'e coll cc : crl ,--u!1ci 1 29 i::di'li c.u.:..13 ·.:~re 

:='::':'.~ J. .fe r fut u re study . ~\.l· t ;u-oti od~ ',;c r :-:! t ~':~:1 t :r t 'le s.:::..r;.e tec:-: :-. i c. c.c: ::; 2...<j in 
:~ :. o. n:iea. 



I' rcliJ':'li n(tr:" in t~ r~rct.lltion of the data i5 ~ folIo::::;: Art.hro;-cd ::;i1.c 
: __ -~-..:r.; in ~ir,i l ~ r ;'.'l.Lit2..t~, cl iffe:-=; i n 0oni nicD. ;,:; co;:-: pn.rcd ' .. ·il.: l CG~ ta Ri c~; 

:..- : :-:0 0 r( ~ f r. ·", lur[c a r t. ~l :r o: J CU. C'n the isllJ.r.d . ;:: ':cn thi:. , ilo'.:c 'lc r, GC'":'s no t 
,: "'::':.r accolln t f o r EL,7.0Ht1 t o f s;:-,all p re~r iterr.:::; t L'..%e n ~r t rl c in:i1l1n r l'l.nole~ . It 
:'--:1. r:; t~n::' t he r~l~ti·;c J. .l !l i [;lCr Gc r~:;it:f o f 1.':... £t:_u!~" r.ll:' :lnd t:l(~ !"r::;l;ltlln t 
-_ ~ . int rn-~~ccifi c co~pctition te ~rl to shif t its Jic t to ~ ~allcr, ~ore 

:.- _:-.c.1.n t ~:'~y. Gn 'the co:::i r.e nt, t!H~rci"ore) t:1C r e ln t ion:l h i p t.c t· ... ·ecn p r cy 
: _:.:- and liz'1rd si7.~ i :1vo .l."':'s t!l C nbilit:r O~~ lizn. r c:. t o st.;.l )ct.;.c nnd s · ... al l o· .... 
::::c 1'1 r cy i~.r.r..3 , '~'~li l c 0:1 t~e i::;2.2.:--.:15 liz::.rd :.iz~. rel ate:. to i'ced in r. 
~:,, :- r. !"'i ly in t~ e GC:1:-; i'~ L'r: .J,r. [' l'ca:.e r si:;:e cr,!;u r c ::; Goci.:tl do r.: i::o.ncl! r.nd the 
:..::' :'ity to r.i u intain 1J. 'territory c' r.n.i n::;t intruders . 

Other Studies: 

l<2!: r~.!!~j.C. ~,v_o~~_i_~n. . Hers ter hos no'" s uccceded in y. ur:l otypi ng r::o~ t of 
""-.:= r.nolc:; of !li:';!1nnio1a.. 'I:1ut he h~ not 'lu i t e fini~ he d the ,job is c!t:.e 

:. ) to frtilurc to rc .. dis c o~re r one s .,c ci es _. d~rlinrtoni and (2) to the fact 
:.: -. ~ r.r.w '1alid species continue to ~e dis cove r ed (b;o -';eq r ecently by 
:::.-. ·.·o.rtz ) • 

7.'1C v ('.:; t r.:njori t:'J of .Ar.o J is s:Jecics o[\ve a diploid nUl':1her of 36) which 
__ co n::; id~TCd r.nccs !:ornl fO T t:l~ C:f'r.u..3, th e f.:u-:-;ily Icuar.icc..e , and 
:~'::' I).:~ J:{ lizrx tl ::; c.::; ~ '.r:10 1e . r o r o.r:ole3 the ir.t~ r-~s t is ::1 tho:;e S pt~ cics 

.-: : :1 G~ ri y.:!.ti v~ t:2.r:;ot:rpes . Gor::1t.n e.cte :- ::-~r.ed thr.t Ei:3?<lr.iolu:l .c:.l:~t_iciHw ) 

:":'!'.c r.;-~ r,i' of the sp~cies of ~t:c rto Rico .::::.nLi t :ie :-.ort:,crn l esse r i\ nt il le3) 
':.5 .3. rcduc~<i CilrOi7.~:::;o;-:: ('! r.~·::cr, n~d c=-: /:).1 c':i::" o:.:os c~c r;-:~c~2.:lism [IS o:J I' ()~ ed 

:j ~n :::f. !\:"!o l i:!. :) r~'ii~tris , the clc:; est rela 'tivc to cistic:--,l~5 , a l s o h as 
:"'l .1 t i<nryot"Jre. 

or g r cn.ter interest, ;~our Eis?uniol.:l:1 G ?leci e ~ are no·.; kno:·,n to :1avc 
..! -. ::fO'i:.yPC~ in · .. ·;1ich t:-.e r: ::. c:-ochro::-. o~ o~.:1 1 co~.?i~r.cnt lS !,art: ul]~"E or er.tircq 
:·:::i o:-.r.tl, !"/r ocucir.,: d iplo :Ll ::t~j:".h:r:; i01 e:t::C~ !'; Z of 36. ,,~ . . in:;o}itu~ 1 fin 
:- -.. ccloCic~ll·r p ri :; i~. ivc s!1ccics , ~~ a 2:; of ~d : , :·;i-t~ I 0-:' t~c--G--;:-.. "\cro
::'-. :-C ;;'.O:iC:::C pa: r s fi 3 zior.e~. !\ ; F-0 :-.::.Lcol~ o i : :;J.i~i's Ti:-:u :-on F\:::1 i r.s ci a iu::; 0-

':":~ :;'o:"ci nu.~:t.:~ r of hE ) l~7, o r i;8 . Of +G i:--.c::'vidui'\l :; CXL7.i:'".e u , '-t- ;'o.'1e .:\ 
:':' :-loid r. W: ir.cr of ~ (. , 1 ~;,;)5 117 , n.:.d. thc r e:;·. 2.i ncr.r c:..re 1;3: a l l ',:it, nt;:7.i.:c rJ 
: cs s t~c..n liD c::..rc frar.. 10cG-li tics c.t t:-te ·.:cs-tc rT_ C:;f~ of t.~c ~,:: :-: c ', :n d :' .--;t.ri ~ ut ion . 
• :1ll.70C r of ch ro:~.c~or.QS !1n::c un (:<.:!" ro ;".~ in ... ~ ;,,:ion 7 resul t::; :: i n conv·-:,:,,: iO:1 of 

: 2:'ocen.tric f i:>s i o :'1 PY'OdllC~S to 3U; ' ;:-~tD.C0n~ :-ic~ or ;:: c:! tncc ntric~. ':'":", 0 ~x t.r. n t 

: :~ ti ::;~ionir.G i5 vn.ri~i::> lc 20 t.:' r r:-t ',.:cc n fi.r.C. • ... i t.hin locn.~it:(:~, but ~cc ;.:; l r. ss 
: -: ':c loi/ed :;.t t!1.C t.:CG t e rn l oc.1.1 itic::;. ·;.~,,: .ilc t. ; 1i~ !';~tU.:1t:o:" ;".·,l.'"!.it~ tu:-t:1cr 
: :-. ~ 1.y s.is o ~ l~ r e:> l~nt :> r~!1i!.r ~ tio::J .]. :-.\1 :-:o r c collecti r. r" t it '. : c-..:J. ~ sCC :-:-. t·~.~\' ;-.. t:1 C 
_ :..:.;t~ rn !lcl~'J.l .1.t ior.:; ll .:'.'1c l o:-C O:-.C st r~:) i!' j 7.c:d :"01'" ~:~e ful l:, :·i s:>ior.cli :·: ,-. ;-::ot./pc 
::.U t:. :'1(!c rf,o r.c ~ ti'c 3t['.n:iCl.l s,:con da.l:.~ ::-:C·1: fic.:.tioa of C~ l r07.C3C I.:'~ r..o r;::oloc;! , 
' :-,::' : e t;;e · ... e ::;~c rn ~)r..:!L; l at:'or;s o.re ~.s yet r.ot f ully f'i:si onc d and h2.ve 
-:' :",,?ericnced les:::i i n ve r:; ion . 

'The ,::.o :-. t~c9_1::-. 3pec':' c s ~:-ou:> i r. cl ~:n. ~~ si x Z?CClC:-; , o :",c u..,,; r~_0~c :-i ccd, 
'·:-. iC:l for n C G:7: .:'..ll :-~d : ,-.:' ::' 0 :1 ',: i :'~i:l ';..(-Ie ::is ?:::':li ol. .:'.:l L· ;;'l:.r:.~ . ':':10 t ·,:o ·::: .. ~ CiI:?5 

=: :-;:,:' oloei c('..!.l:r .3.:'".cl c:ec;::-c..?:;':'cu.ll.:r clC:30.s t to r.c.:~_~i~o} .. ~ c.. r c :,:o c~·. :-.;1. :-:i G..-.d th e 
-",. ~~~c ~ :l:crl, s?~cie:; . :'0::.-:. :; :Vli~ p<l:~:i:L..::r :"::sio::t;: r';' 
:3 2:; of 1;0 , -..i1 ile t:-H! sit-...:.<::icrl :.~ t :-,e ur.~ -:: 3cri·:~.! d 

J :r.r:./o ~::r:)c s . 1\ ' :':~::,: ___ -:-::r:_i_ 
s; ~ c i~s is core CC= 71'~ ~~ . 



~ .. ' .. ' f') GPcci~:~n::; t p}:~n :;t t~e ty~1 C locnli ty) both h~vc 13 rather th0. n the 
:-: - - ')11 12 ncd r ::; of oLcco cl'iro;-::c;,o:::t;;,: c ::~ i!; honoZ:OfCou:-; for one fis~ i n n, 
~ :'_ ; r07,"lrO ~~ fDr n :-;~con(l, 3r:U hor.oz:-rr,ou:> for h rr.ct..'1ccn tric i:':['.croch ror:o~o:-:e ::;; 
_ : :c conu is ho:-::o z:or v.ou;,; fo r t· .... ·o f i. :;::;ic:1s , ~c tc r oZ''' ccl1':; f o '!" J. third, and 
~ : - :) :;:'/r:ou.:; for 3 :-.ct!J.ccntric5. TIlin St.:Et::csts that vithin this one p op ulation 
~ .: : oi d nur.;l:c !"G rcmcc fron [10 to 44 . 

- .-
In t.r.c context of t ·hr. :~no·,.'Tl infor;-:': .J. tion on ka.rj ot:,rpC5 ann ~h .·rlo~c nY 

::1C \':cs t Ind i::n G. r:ol~s) it is p03siblc to inter? rl~ t t~e I<.nryot:rpcs of 
_ - - Q ~ ._i~.:..::: . , .::-:() :"'=-t5£(.).~r: J ~ ':~.z::':'~' .. ~.i . , p.nd t:--tc t.:r:L!-=s cr i ted s n~ cics rL':: ur.e(p.li 'focal 
..... :..- j lcG o f :' ':'::;S:'OiL . Or.::er ~ tt :di..e3 :1 .:l.·:(~ .:."ir~:!.:( c~-:'.:'.h li :::-tcd th e occu:-rcncc 
: ~ :· :' s s i on; t:-, e ::~.t te r 0 f :'r-C'1. t;c nc:r a:·.:1 ::-.::- or t a~ce r c :;-. <). i n uncc tc ri:"~ :-.cd J nr.d 
_ -: ~s to t:tiG t:-t .:-.t t.1e n.::oles ::-:o..i·:e 0. con :!~.i ·o~ticn . In ~ c.:'ticuln.r, TOGa ( 19 TO*) 
- ~ 5Ul30~stccl th a t ~ultiple fis:;ion cc..y :' ,;"! Gult in s pe ciation and ad.:l? tivc 
::"':'in t.ion. Si;-.ce i t s~e~.s r.:O:it l ikely t~1nt r.:o:1ticol0: , (,2.9~.n i) arid t he 
_-.:~~ cr'i'r.c(~ specieG mc.,y 'c~ a case in Doi :1t) this ·".-auld r.2 n vcrj' interesti nl 
; ~.:. o l ·~;:-: !"or ~t.:.:' th e r stu ~·r . Tole Po~'( r;-or;J:l i s~ in chro:::ojor.:e nW:1oc r in r. on_tJ.co_l~ 

:_: ": the uJ"HicGc:::i ocd speci e s [\nct. tlie e xtent of' invcr:;io:1inc:; nirjlt ~;Jon :-urthe r 
:"-. :..l.Y~ is ;ro·,idc t:Seful i:1i"'or.::n.tion 0;1 the ever.t~ in f1. .. 11 fis~i o ninc; of 0. 

-... -:/ o t .-r pc. l.-! IC th1"'ce s pe cics difle r 1:1 si ze n~d proportions ~ntl ~.~:!c.rcn tly 

_:: : tructcr.:li :1ic:,c D.,,:,.d / o '::' r.;::croc1i~llte p refe:-~ rlcc; they C!O in fact seen to 
:~ :-:i (\ sr.-,all c.cJ:'.?tive radiation . furt~er studies of ecolory and distribution 
::e (l~O [leedel. 

II", r.: o.~;;{ st~c.ies of cor.r:.J uro.ti Ye c:-rto p;cr:etics only one or t\.l'O ? !"c';1ara tions 
.:. :-~ \:..:jed to desc:-ice the k :.:::to typc for a ~F cc ies. Sir-.ce tho:ic ir.c.:. i ·,i d u3.1s 
=.: ·-i l t not r.c tY;1icall:r of t~c ::, oy>ula.t: o n 0 :- t;,C' s-;:cci cs, this a.~ ? !'c<~c'" r.cc d~ 

:: be cvnlt.:.c..tcci in ter::-..3 of studi e s of' intr3.- ar.n ir.t ~ !·- ?o:"u 1::~ ... ~io~ '1.::.r:' ."\tio n 
_:-1 t.~c r:.:.=:, ... otypcs of O::C 0:-' a fel,{ s?:cc':' c ::;. r':oo.cs t s2::1~ le siz.es arc r.o~"" on 
': : :-.c i'O!· severa l E:Sr.::lI~ioln.:; s!,, 03 ci c 3; :h e~' i:-Icicate t!1.n.t intra- a:-.u intcr
~:;"ll[\tion Yr-ri ;'Ltio :-'. are r.ot parti cul:;.r2..y i.1ncorr..::-.on. A. ct:1criof"'ci c alc:; ~ho\l 

~: "C[o.c r 12 or 13 ;.-..icro":JivoJ.~n~s in r.:eicsis. S:::ti lar:!...:.-, .1' .... . b;·"'!·/ ~ ;c~tr:' ') secr.-.3 
:.'J ::c ·,ur-i o.hlc f o !" t:, ~ nu::: :-.p. :, of ::li c r oci, :,n;-.c:'ic:7.c :;: ::oth-c~ es j"', ~.:r i:-.'/ol'le 
:-; ~ :-nl::.. :tr:r c;'ro;-:-.o~o :-:- ~ s, as hf!.S teen :::;'J.r:::: ·:'~jtC'd f or {\ _ _ c: ~. :. t~?ll -...:.._;. (COl'::-. .:'. :1 et nl.; 
" '6"') - . . . • . .,. • . .. 1 1 t· __ c· . 1:1. ~:' : .. ~'7! :-or.l, I ~. ' ... J pn ~;J~c!.r'?r~ !1 ~V~ .q, r: Or-::::::. COi:? cr.:cn O t 

:-o chrOi"",C30:::CS ) ·,,~i.l.e i n t \:o !j ;,eci:-.2 :::::; :-:-0;';' ::"':.C Do r .i r·,lc.J.!1 ;::0i'1. ~ ; ) lic c:--.e of t :-.e 
. ., pa ir:::; iJ f~rc<::..:ly er;l z.r r;e d. j;o 1\ . r:-: t0 'tCS n a:; bee n Ccu nd ·.-lith ~ nu::--:ce r 
: : :-.~ !" tho.n 3o , but a 5~_c.ll L' ~o!1 ort'io:l- Oi~ rn'dividuc.ls have the ::-.oGholo;.7 of 
=- C;I ro::-.o:; or.:e su~~ t~:,,:.i r::!.lly ... adi i'j cd . ~'.~'1 ilc t:--t ~G CiJS ts S 0:7'0 don!.' t O~. thQ 
·:.l i d ity of, :l::isu:;"linG O:1e or t'.J'o ir: c i.":i c.lJa. l s n rov: (~c a l'c · :'ore se~t:..tivc :-(::!. ~(ot·r';1e 

":: r a ~pcc i0.:; J t !1c Y;:;.ri a ti o;".:; oc::;er"fec. <!.:'~ s~f'ficient::r ~;-. .:l11 t~o.t t~le.'( 'do ·:-.~t 
:: ~ rcr.-J.5c th~ l a r Ger c o nc1u..::;ior.5 dra~.-n·fro:J cnro;,:,.oso:-:-.c stt..:.dies . 

~r.'1i Ie ch ro;;-.OS o::--c :-.w:-.ol2' r a!1d r.-:o :-;.;:-. c2.o:J .:..rc ~:. e c:, D.. !" 8. C t e-') r:::; :-:- c~ ~ :re r.. :.:r:- :1 tJ...:r 
_-c d to dcfir:~ a f.c..r:. ~ ot-fpe , in un-oles ':' :1 c rni ow:; .?c.al tiC:I2.1 t:' [' i t :s c~ i :::;r.: ,'). 

:.:.0. 1 .. ·ithin 5Uc..~ pre;H!.::-atic:w dia:<ir.e:;is fi Z1..U'c~ ;"t re usually the i:'.ost CO::-M-:-.on . 

• Journ. 'r.lcoret. Biol. .2§.: 445-480,_ 

1-13 . 
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-:-r:- r t\ l , .:1 ,, 0 10 (;;)I~c .ic::; h:1v(! ~ithcr t1. 10\1 frc'1 u~nc:r, 'dir.;1 t·",o chin:;i.i-'lt.'1. 
_'"':-~: ""! v'rr.. ::1..-~ lJ:/ for C,"\C:l r.:-tcr0b i vnir'nr., or a hir':1 frt;' 0.u~nC'r , ' ... i. t,h ~t-~'/~ril l 

- --::':'"' ]:1 IInloc:1 1izcd r.hi ....... "": r.·~ t:l. ~c r r:-:~c rC)h i·' ·"'\l~nt . 'n l~ 1 0'''/ frer;ur'nc::/ conliiti.on 
- :... ~ rnct.r~ ri:: ti c of nIl l!1C o::;tr.o]0r:i.r.~:Lll:r r rir.it i 'lr. ~ !ir:ci·.-; cX.1:,inr:d ; or r:;:J.n·! 

- . =. ; :i '·:i th t;lr. nn cc~ t.rD.l I:o.r:-rot~rpc of ~i( of 36 eXJ:L'1i.:1ed . o :11~r 0:> tcolop;icc.l l:r 
~_-:~ 'l _~.~c..u~~).s~~~. h.'] ::; h i rh chi[l~ r,jn f r cqucnc:{ . /..P !1 .:'trc ntl,Y nl1 the ;':~st 

: '"' __ .. :-. n l phn. n~olcJ · .... ith XX'!. G~X ch r c;;lo:;O .. .c r:~ chnni:;~ hn. ·/~ II hiFj1 chi:r.li1l\ 
-:-= -:-. cJ~ t~1c t ·.:o s:<(!c i es 'Jith in the hjj;:~cul:.:ttl:s 5uh::;ection \lith cn :a sex 
-: -_:' =-: nrc c:rtotC3_ (~lj 3 6 ) o.r.d ~ 'rr;r~:'\n-nT T2'; j' -;:'6): hath -..;i t.h n lov chinzma. 
:: • _ ~:-I c:r . 

:--.l e rc is r.o evidence of t~rtlinal iz ::.tion in nnolen , so t~:).t diffe rcnces 
- :. -. :~ r..a. fr~ (i.uencr n';'1 inJicute r eo.l cli f fc!"cncc:; in the ar-.OU:l t of ~:c r.c tic 

_ : : :- :':L-~ :ltion . It is there':-07e of int.ercst to cOii::.idcr the 5Dec i ~ ~ ·.rith a 

- :: -,: : cri::; tic:;. In rioin[, s o it is o:;::;ur.1cd 
c·:olutior.':lI:r or ccolor;i co.l 
tho.t fer.:~e::; heve a c!ti.:l.sr..a 

-:: -; ~ ::c:-r ::;ij';'.jlnr:'o t~.:!.~ of t:o.le ::; of the s pr.cic:i , o r at leas t that the 
___ . .. of F,c::c t.:'c rcco::ihi~r~tion in ::; 9ccic ::; of th e hif:,:'1 chi~r.lD. c a. tc gor'J is 

--. c o.vcro.,;-c h i £,.1er t~::.n th['..t in t he lev chia:;ma ca.te gory . -. 
It h ~..!S bce n sUGf,cs tcd th [~ t a hif;' c~ics r. • .:!. fre quc nc.f 
colon:~t. n.tt.ccptinL to uU:J.?t to n. :lC \! en"i ror:~~r.t . 

~ colo ni ~~d ::-0;-. or.C of t:1e G rc~t~r l"...."1tillc:; to ot-he r 

-;::ny be of o.dv£l.ntaee 
Si x ~nolc ::;;cc~es 
i::; l~n(~ . rilly t,,·o 

: ~-;cc r. cxcc:-otin::r.ll.v succc.:;::.ful, b ut both :;::-::.~~_i :lnG .~.:J._r2}L:-, n:,,-~i2!.. r.o:rc a 
__ , :~ =-cC!.t.:~ :1C:;. Q:l the at.he r h.:!.r.d, ~,~2-tic:;u_~, c.~ ·_~:-;~llt. ,~~.~t.::~_ ) n:1u .C':T.::~';:_i.E~ 

_ _ :-.~ ·: e tiel frcqucn c:, . !,;.. c~'i:;tf';.:e:!.: l..:.~ CCC:I;-:) 0:1 ~c':c r :,-l of t~1e GCu-:-.:lf~ rn 

:.-_- -=-- D~ , c.lthot;.C;1 i t::; sot.:.rce u!" e.:J., ?t:.~rto !1 :'co, is r..l.lC:l L.o:-e di:.;t D.nt t:-'c..n 
-= ~ .:.:-:iol:l ) t~ c hO i':'.0 of th ~ eco l crico.ll.:r CO:7:ro.!"c-hl~ _C"!r \)t::~ ~. £::"!.C1;.c;t_:'~ 

_ 0. hi e; ) f :-cc::.u!!nC"J . Cr.ir..:;:::c.. frcquenc:-r is o~l.y or.e c'--Hlra.ctcriGtic .:!.f.:-cct.~ · ' I~ 

-: :: :-.i zo.ti o :1 s'..lccc::;s I and at cC3t t:,e .:!.~ole3 h :.ve provided only a \:e:lk cose 
~::' !:i iI9orta:lcc . 

On Pu" r~o Rico all but 2 of t~e 10 opecico = e r.no','":"\ or prcsur.cd to 
.: '-~ th ~ hie;l ~rcqu~~!1 ~/. 0 :1 : ~i sp;'ln:'olo.. , of O-t l east 25 :'iLiecic~ anl:r .ci 5.s ::'..i~cb~ 
~-: ~~ ·/ iX.o~:~:'~ .:l:-:d. ~:1 c i!· :::;i~l ~ :-. cs ;"c.·tc t~c ~iC:~ :-:-er:;.ucr.cJ : th(::r r c=-,rc ::; e nt 

.,:.' O :-.C of ~:1C cco::-.or~ :--l::; :':1 the Eis?a~iol~n f~unt\ . ''-:':'lilc it IT:oY be 
_ :-:':<O:'c ['.:lt ~;1:"..t. 9_:'>":.i.r::itl~ is the ::-:c:::;t :::!.~undn :1t :::'s:)rlni01.:".n ar:ole ) t.':'\crc is 

- :. :-.o· .. 'n d i :fc:·c :.c ·,: ';·;t ·.:ccn t :--tc il ispD.r.iolur1 and :'t:.crto rUcG.:1 f .::.unx; thc. t can 
":l! ~:t.!"ihutc¢. to chiu.:;wo. frcqu~nC"I' 

Ar.ot.:H~ r c,,?p r oo.ch to til.:! :1tua:r of the si r.ni :ficnr.c.:: of c~i:J..::;r.:a fr~qu~ nc:'r 
' ,. 0" '" "'0·' '0"':"' ''' l·n""""'~i""''''",,.l " c·, ·,... .... ... ,.. ... "' nd ~ .·i ....... ; ... :., .. ... al"'" ... ·n~ ~ c~ t , .....J\,o .,. ·_ .... u , ....... "' _ :.,." .1". .... \..0. • ....;. • • " '~ 1.. .~ '--. !..:... ,u_ . ) \. ~._.' · ..... '_ ,"' • ..; . .. ..J 

-_ : -: ~'" di ::. tri~ut~d [.nolr.5 on ::::.~ 7) ;~~iol~ ; ;-~ !"'~:te:. ... J.~ c ci n.i.: o·/c, th e./ di C:-:2:' in 
- _ :":' ;:-:,:1 ':r cr~t.:c:-. c:r, ~rct t:lcir chro:-::oso:::e :1~-.:-:er:3 n:-e ·tc-::-:.' :::ir.il.:l r ; i: .... ;!:-.~rt.:",,;in~ , 

_ ~ -_::'chu.::; ' 77. Q.. ir:J - - - ---- ' 

_:-:-~ rC:1t Iio. !" ~:::; of t:~c i slc.r.ci, · ... i'th GOt:l ;e':J~rc!'!)::'I.icD.l c.i:; t a!1ce u:--:d eco l oGical 
__ :-:<O-2 :-C::CC 'hci :-: t; c::~:,,[~.:. ::~ d. . ::le c~::-o?hcr~si:; ',.-ill ':Ie used to e!:;ti:-:2.tc 't:,c 
-_ ·:' ::.:' c s i r:ril:..:-.:.t:r 0:' t;,,~ Tlc ~. -,.,;l:'.::'io::~ o f c~ch :-;pcc:"c:; . If "r.i C·:1el· c:1 i~::-.a 

:-: ~, :..:,:n~,' [,i '/CS sC:-.C uc:.vant·'lC::! in l occ.l a~~c~? t .'l~ io n , it i::; to r:e c:-=lJcc t.cd t:iat 
_ ~-:'C:11.W ..... i11 5::0',1 g r eater lccr..l cii f!"c"rcnt iation. 



Tn~ pro'blcf.'l of nich e '.:l C '.: l ',; ith ~/ ,l r:-; ir.r. rn.u::r,':'"l"':'; of conr~n~ric c Oi"";i"lo:-titoi."3 
b:inr C)..llJ.o r cd 1 ~! Jcn~:'hor. ~-'()U i ·;lf: ,:l1 · d · : - . E~ is :ltt~:-:::>t:.inL ~n 1:r.; :1i r ic ~ l t.~~;t 

.- ::\ :1 i:1tcl")rctati n n of nicrlc '~! ;. d t ; l .'1..lr~~ · l·: in !1rcs:. in t.'ie !':- .e!i(;!"'r1 !;·_~:.t ll r ;"' li. :-;t. 

-: :- ,'noli::; hi5 r.:e['l~ure o r niche '.dath is the vuri .:tnce in pre:, siz'e utili:: '~d 'uy 
:.. ~ pc-r-ui-.:t-t ~o n . I.' i ~ :i crl.'( i;-;r. this he ::;c c ::; t· ... ·o cOGoncn t s : (1) a n i:l t c r:hc no ti'TJ ic 

.:-=, :"::::-.orphisrn ) co::-.r on~n t · ... ·:IiC:l i s t ;lC con ~ r i h li.tio n to nic!1e !'I r o'tide d 'r.:r th e 
~ :- .: ::;cncc in 0. pop ulation of :::t pol:!~O r ~):li::;::i oC phcnot:r~cs s~cci.:l li7.~d :'n s pec ific 
. ~-: ::; fer r r.::;o urce ut.ili:;.~tic:1 (in l\ ::o ]i~ ~or t 21-:inG speci fic sizCG of p rc ~f ). 

: ) iln intrn:1hcnQ ~~r ~ic c o :-.. :")o ~'~ nt ' ;i :T c:l ' iG t :le cO:1tri butic n rr.c.rJc l-:;-r t he ['.c t U:ll 
. . ... ,... .... .,..,.1'"'" of " ' C-OU"c;" ~ ~ "" ,., ,,, :,, '; 'r "''''c''''' ~· ~' (' · ..... ··' :Je ( 1' n t:,o I'\no ln r -nre ot' ~l·;':I-S-l'-z-n •. _ . 1.. . '" ... " , .~ .. ... .... v'- '-' . .... ,. ' . "--'-" ' .' ... .. v ... · ~ ...... . "-- <-. <-, • _ '-

:-:.., .... c n l1r e ach phenot:.:r:~) . Tc t.:tl niche ',:i d ~:l i :3 t:lc n th e SlL"1 of t:'1C in":.e r 
- ·. :- no t:r !, e ICo TTi::: o~cnt l r;-,~ f'~u:-cd as the r'h e r.o t.ype '1nr!.a ncc in t:,e pop ulation 

~ .G. in !\~ol_i~. v.:!.ri2.ncc in Je. .... lcnc;th) p llW t he int r aphc notypi c cOf.":!'onen t 
C\Surcd co. the var i a nce in r esources to..,",en b'J e:lch phenotyne (in J\r.o li~ the 

:..:iance of ;lrey Gize taJ.:en 0:' each rhe:'.ot/pe ). - ----

The field sOJ:?leG '.-hich are to tc:> t this i,!ea are (1) A. E"!.E.()~"S from 
.~ ::nb.1.coo. · ... here it occur5 • .... i t~ th ree other COI..reon sr:ec i es (2' ) 0.. ~~.·bo ~ c G froril 
':':""l Jo~c de Oco ·:\. \.:l crc it occurs ·..Ii th ~n c.'> ',· ct U:1:1:'_:7,~d clo:3e r e lati'lf! 
:.: :fc :-inr:; in de"l"" color ~_..,tl "i~h : our ac.dition:ll sF"cies . (3) J\. :;h,,_c_v_el. 
! ~ote!; rr?lG.t i Vi! occurrin~ alone at :.i~' elevatior.s. 

Jo:.t 5ize ~C D.5 urcz:~ .. ts (:nternhcr:otJ';;ic "2.!" i c.nc~) have bee n taken on 
!:ch 5 a.::-~) lc £l.nd have beer! a:-.alyzed . P::~J si -: e (intrc.~:lenot:r!li c vari ;:. :-: cc ) is 
::: t. yet c.:-.o.1:r ze d. . 'r:1e results on intc:-.;:: c :-.o 't.?? ic '12. riar.ce nrc os follo 1 .. "'3: 

". crr.otes at. Jara:~)C.coa (lofJ di vcrs i t:r) !:.:id ::.t San jo::; e c.e (Jcoa (h i r;, 
:- ~ ·;c·r~it.y) na·:c t~e sn.7.c vn:-iancc) bu't A. C' ... ·r.otC!s u t San jose de Deon. is a 
: ..:..- r;e !" aniwal . ?:1LlS the nic:--,e i=io3it.io!"".Oi~· ~\"~-C::'to:e::; hc.s cee n clisulaced 
--= ... .:u-a. ul .t71e ~re~~ncc of u s .. :Ul~r r cl r. tive (the -r-e d de· ... l u? 5ceci~s); 
: ::- iance h:..3 n ot c~en af fec7.~d, j U3 to ay(! :·a.rc ja',l ::; ize. A. ::; :1 r-e':ci at Valle 

_.:e vo SOO· .. "5 a:1ot~er iJicture: vo.ria.'1ce itse lf is 10',.( . 

:-:~t<it ,.,.~. ~~oic~: A. ~03S :-Ci~ster} po. r~:2.1lv · .. lith e ro.nt 5U!?!,>o rt , h:1.S tcc n 
=.::;o.E:;cd in t:'1 Co r c ticc.l vn d e :cpcrir.:~ nt iJ.l J.:-:;;.,~r5 i3 of ::-csource utili z~tio n "c,/ 

-': ~ar(:S , 'i!(!l'ticularl:r ',,;it;-I rec~rd to co:-~~cc:fic:::i o.:i C l:CS . ~'iftl2en :-.on:~ G 

.~ :-e spent ir~ : h e !' t:!.r.~.:~a C~,al Zone ~ ~ ~ rcdo ctor.:tl I :-.ter :1 Got t:'1e Sr.. it:-.:3o:lian 
:-:-opical ?escarch In:it':'tute. r:e rc :r;orts his activities ~ [0110-"'-:;: 

Hithin the oro.:ld fiel d of beh aviora l ecoloe:r I h~vc teen co;,cen: r' .1.t in~ 

t he idc:\. tho.t con:i;Jecitic3 I.:I"'.-;{ 'Gt?! l:3 1 ~ d c:; c u~s ', :~ ich p rovi de in~'o:-;:--.u~ion 

::out the diGtribution, of pro~iJ.~lc dis~ :-i buti on, in space Q~d ti~c o f a 
: -::icurcc ";'~lic~ 0. li z(J.!:"ct ~~t util~. ze. In this ::;er(::; ('~ a Ct:~ is 0. :;:::ti s t.::.c 0 :1 
: :-C50l..!.!'CC, p !"'o 'lidin~ soxe k i :1t~ o!" D.'lC :- 2.;:~ i:-.:o :- r.: :~ .. t io:1 r.r.out the 'fa r ~.J::.; i li ty 
: : .. t::c rcso;;.rcc . I :--:~.:.~c Gor:e "':or~ Gn ~ ;1C ~e o f CO :1:J l"~c ci..i~ics [;.3 cu~s :71 t our 
;,.-= w of l:e:1D..V-:'O:'C-l ccoloc:.r : A . h;::citc.~ selccti on , 3. daiJ..:r ;:-,O"/C:-.2 :1 t ?2..c tc:::-.s , 

soci a l ~ys tCf.".3 J clud D. ir.te:rspc ci !'ic :-cla-:'io:-.s . 

A. Enhitat Sclcc~icn . I;1 sclecti n t"; a :'::..bi t ,1.t a 1:'z2.r d r..O'/ B5 t '-1 r ouc:.'1 
__ .... e hct.~ror;~ :-,cw e:-.·firo:-. :-::~r.-: ;::::d .:'.ttc::-:: :s 'to settle in a ': C':lo r £l::: le nrsc . 
:-:.c liz .... r c. c~:-. rr:::'::c ~ :-::)!"c ~ f:"ic .!. ci::' c~ oic :! i!' it ~""c..~ info:'r.'.:J.tion (J.·:out the 
: ~:-7,O ~ [1.1 '1 <!.Z'ia~:' c :1 cf 
: :~r-·ro r (J.blc h.-:.b ::' t at. ~ 

~"o.ctors t:1 :J. t c~ :~~::-.i:-, c t:"1c.:' a :: 3.. ~rcn a :-C<:l ·.ril l ::-:il~:C 

v ·J.lt.:.c::; cf t:"1~ :~ct:J r::; ,J.~ t : \ ~ ;oir.t i:1 ti::-:~ ·,::: c r. th e 



-- ' : t' '" t el"{ "cl~ct<'1 _e', r.~t " CC ... -r:"l 't'l"" r ..... l"l ..... c · ho" t~()~ ........ ... c · ors _ :1 ", [\. ... 1 .• nc ,1.1' , ..l" y <.,; _ , 1 • . 1. " .'-' •••• 1...,t . .. .J..... ,~ __ <. ... " . L 1 •• 1<'; ......... .;, 

1":y i t.S ll5~U.7.~:c.i cO:1tin t:e d !-r~ser. cc ) 

:. ~o r:~r>~ci lie p ro'li t}.: s t:l (! i n:cT:7.':"\tic :-. ::"':::!.t :~c vc..l :~ :~:; of ~':-:c :' ;!CtO :-3 h~ve 

---.:oien ui thi n tol~r~blc li!7".its thro t;. ijl SOiT.::: pv:;t pericd . ~:1U3 \."c e :Qect 
:..: ::t . ot:-tt; r th inc:; 'cC!inC cQuill. J cOl".:ipcci fi cs r.!e;/ cc i::-:Z'o rtClnt clues in 
- :.b 'tnt se l ection. 

A serle::; of choice e:C!1crii..c nt::; !"UL1 o n the p[ln~!l.ni.nn r.rD,!;$ nr.olc 
':."l}.:;, ~':.!Ir .~tu~) hn:l'c ? ro':i ccd 3t:::~C !'"t fo r t::i:; i c:'c3. . If' O!~~ di::;~l ['.. ccs f.l!l 

.-.. : ':' ·iidunl of ~i!:'s :::;~ : c: ciC: :3 to .:':.:1 ..... :'; f~-..:..l.i 8r c.. :- ~ ? '.": ~i c:1 co;,:.:'.i:--.:; r:r~slnnd 

-:"'!.l" L:t , and pl~cc::::; it a t ::'1~ c~ e of e. ;-,o:.~ r:01e \-:.'l iC:l r ises nco 're t rlc cerise 
- : ;:c tution it '.:il1 o;."'ten cl.i.r.:o slot,J~r to 't:,e 'e.op ""J f t:,c po:c) tu r :1 arot:nd , nnd 
__ -.C :1 clir.lb dOi-:n U:1d hc~d off, ::-;is tlnr. ~ii7i ililr b~~hn:i ior5 i nuic~tel~ t:";J. t it 
· : ~ld te p05siblc to · sc~~r~t2 habitat selection tc~ ~yior fran ~5 cage or 
:'::;:~1 t i:chu-rior. FrcshL'/ caUr;1 t .:!n i:::nls ~.;er,~ plo.c~d :'n t:tc cent.er of a lon~ 
: : :e '.:hich had r::le.ss enclC3U!'l!s .:>..t e-:'th ~ r e nd ".:h ich co:--:tnii".-;u t:,c ·ro.riou:; 
! .:- crir.:~ntnl ~'ti:7.'.lli ) c.::d t~e :::;t:::-.ull;.3 t~·i.::!t ',:.:l.3 :1.i ~ ~:-C ."1C:1~d first ';1<:-<; !"ccorded . 
:';e :- 170 f.lni :.:als "'ere r un ~ccordin r: to a sf-eci fic .!"J!·c::'c col i n the c;J..[.e, and 
: .:.~"": anii.iul .... ,'J..3 u.:cd. onl,:/ O:1CC . ?o r it c i': t~n !'. r'.:' r of stir;;uli · .. ·c ;.{c r e :\blc 
:~ cc t rC:jults si 2ni:icD.:1 t at t~e 5;; 1~ '1? 1 cor.'3ist·~:-:t1.·' ~..;it.h sc.rr.-:!lcs of 15 
:..-. ::~a.l..J . 1 .. : e fo~'":d t;1u t r.o:.t. a!"'"o le~ 0: both sc:(~~ D.:1o. nll sizes ... auld a?p ro".ch 
-: -.:)t.hcr Ll. :'101c, recc.rc105s of i t:; s~x or si : e . r:lt:1 ~:- th .... n a bare !"Jerc"! . ?c cr'.\;,5e 
-_':5 te~o.vior '.ID..:; i~de ;~:-.c.cnt of t~e ~ :"'Ii::-. [\l · ::; sex, \:e !'"uled out an ':':-.t.crp1"'etatio n 
: ~c d solely on C':o.te sel.~c t:' C:1 '3 ... ~ch ~ :-tP. c : cc n :; u~r.c~ted b:1 ot!l C1'" · .. ;Or1;,Cr.i. 

:.; c:':...:..3 C s ::-:c.ll r!.ni;7.nl::; [~?~roG.ci1 ed lnr .:c :r.ir. . .:lls ·..;hic..:" could. cr.:.ily d:~ :"cc.t t~en 
_ - n~1 E'..r.o::c~tic enC OU:lt~ !'" ~nu 1'1"'0;:'1 '.::lic:' t:-; :::y T,.,:culci. :"lec ir. r..ed.i;::. t~l'( if 
,:'.· .. olvcd in a n ncc r c3sive er.c01J.;1tCZ", :,-c r uled Gut <:!. G[: !" ~:;:;iv~ :eh.:\'rior CL':i the 

-:.:t to t he i:i.t~ rprct[l..ti.o n . Zx:: ,~ r i:7::~rlt.:; usL:;; D. bl:.Sh o.rlolc (~. ;,,~ o...:""i ( ;o! ''''..3 .t t: r) 
·- ::;:; c hu~ itat pi"!.rti o.ll~r ove r lrqs t:;ot (j~" .0t: ~· ~· t 1.!.:, r.nd ~" ;1CSC !..orr:holo~." is 
.! _~ c rficiall:r ~ir.ilo.l'" G:J: :e t:,c r e:.; ult . t:; at ~~~~ .. ·" r.uld C.~L")rOo.c~ ~ .1.~0...:""5:~<? r~:~te r 
'::':':1 c r t~n~ a b~lre ?e r c:t , a cltin =c~c.rdlcs ::; 0: :.;:'z.e c:1d sex . Eo'.;\! "/cr , ·,.;h'?n 
.:: ':en the choice cet\:ecn t~e t ·./O s ;F!cic~ , .t'_t.;.;-~ .. ~:~. ·.;ot:.ld. twu.:Ul:r :J.? !1!'O.:!.C: l it::; 
: -:i ~pecics . T..'1e ~..t;':.f:.t..:; :.. a.l·,. u,j·s ':;'P?roec;-.c c. a 3;-'.£1.1 1. ra-:.C:l. of v".ss2..:-.:;d r f'_th t~r 

' ... - 2.n a s~D.ll perch. Bu~, i f ei Y~r, t ;H~ choice l;et·, .. ,~er. a p(!.:'ch of r;r 2 .... ::-;1r.nc. 
:_:.:' a s;'ic,ll ye:-cil ·.iit~ n co:'.s;.:eci;:i c t;-,.c a:," ir.,~s ·,;auld. so::o:!t i. ~.c :j Cn o r.c 'tJ:J,,/ 

:"".:' 50! .... etir..c~ t he o t!1cr . 'ILli~ bul<!:'";ce r.ccd.$ to C~ :-l....:.r .. :~C !" clnrifi~d, 'cut 
':~ ~ :7'S t'n c.t cor.:::9ccific5 C Q.:1 be ir:;>ortant, t14t certainly not the on1.~/ , Ct:e 3 

-= ~ d in habitat selection . 

D, D.:ti~r ::ovcr.:cnt l'atte r ps. Fr o::1 oot~ the th ec !"eticcJ. a.nc. I~:·:::c rir.·.c ntal 
- - ; _ .. s 0 1''11' .,:.·· t'ne .,.., .... vl- I"'t(7) .:...., -L;"l" '" .... -~ lJ.-i,.. l' ~ ·0 'co' ....... ~ ...l..,", - 0 ' - t :-_.:'" ...... • ...... ~L. ~ _..:. J..1 .... 1 ..:. .: ... ~ o.l_..> u ........ l ~ <e-l.. \,. ..... 1 ....... ( ... r<; ... C n 

::: ":c'!'r.s. C.:.iJ..:r r:;OVCr.2 nt. ~atterrG Cc.:1 tc co.:.siG~ rr.r:. [.5 a. f i ::c Gtri.lctur~ 

: ·::.t ::t :' :~lcc'"-:ion ',:i;er,~ t~e ':::":1i:-.1:l1 ::;-;.5 ·,:,!'l 2.bll'! rt;::;G·.~ ':"C~ r.c ~(~ .... ;, ic: ~ :1.J.'1C ?. 

: ~~~iul d :'~t.:-:' ':) 14:'icn · .. .-i~i:1 in ti~c b ro;:! ~: :"!:- h(!.bi.:'c.t ;;:-:ic;; -.. ;<::.3 o=i. {; i:-: :-..:.l : .~ ' :"j e lc c tcd. 
: :e r.(!X!: lOtic ~.l cx~ er.:~ i o :1. 01 :~e C:lc:ce e:cleTir. ....... :".t~ ':':j t.o u.s :"". -... ' :--. il~ t:,e 10~G .. !r 
: ~ =rl tC~i?_v io r of t:11.2 D..::i.I.'.c..ls is :'n .:. :".O:-C e~('..-.: or -: .. ':e c:10ice situcti c r. . 
. ~ need to cO:lti:n:.c beyond. ~nc ini tiD..l ar·v r o.::.cil r.:cvct".::~ n t. 

':"n llt. is , 

7nese co!""..'i ic.e ratio:-.3 l ed to .:::.n e7:';~ ri=C: :1t.'ll S:lS ::' t-.: r.: ca.ll r:-d t~~ ~:::.zc C;:l [ 0 . 
:'-. ::-ec s c.?arate C.1. (~0S CC.C:'1 ·.:i:on t~ =cc rco;-:-s ,~ :-e .:lr:- : .... :1~2(: so "en o.t t· ... ·o of t h0. "C"GOr.-.s 
. : O:".C o~· :.r. ~ C .::l:~c!::' I c c !:. i:-.:'o \) :-:c o t t: ... ~ r co;-.:; of ~::' '2:' of t':t~ t·,.'o o~;:~er c:'.r:';;. . 

.... " .... ..... ... ...... --.. 



:i. nc 1e liz::\rd i:-; laccd in c :!cn C[l.f.C . 'rtl U::; OP.C of th e liz~r d ::; h ;:as t·,TO 

- :: .-,' :""o r::; ~ . l~ r.rC ('l!:i t :: e ot:l c r t ·,.'o hn:/~ ODe n~ i rhro r e!lC:l . Al l o f th e rOOi.,j 
. ..... .: n t:ni for!! ~r.:'1 U!1 t or h :'\hi t.'1t i n ·th C;;1 nr:d e a ch doo r·..I~:r 'ee t ',;ce n t ! ~·~ r oo :!":; 
-:..:; :1. r!lo t o c r. l l tr i~pi.nG d·~ vicc <It.t~c : l·~ d to a n p.vc~t. r~ cord~ l' t o l":or.ito r 
- '::·,'':':Tc nt cet~:cc n r co r.'':; . Fr~ l j ;-,rnur:r rll':: ~' i nd i c.:tte t h :J. t "t:1C l'. n i MCll~ ~ove 

_-. ':. n the r oc r.·,:; ' .. :it!1 '.: i:1do' ... -r; in p r oro rti c n t o t.h e frC'il~c n c:-r t ho. t tht""! co n
::- ~ cific o.r pc~rs i n the r ooi.. op !1 oGit~ t il e 'tl i Edoll, althou.r.!1 [\11 ()f the ll ni::1a ls 
_>: uln.rly ;i!'jit [1.11 o f t he roo r.~ in thei r O';in c nef'! . Fur t h c r, it n.~pc ~rs that 
:.,-,:- li za rd ',-lith t ' ... o ni e c 'l co !":> ~.rl"l u :--. d~ r tD.}: c ~o rc nctu21 r:-.o ·;c r ·~ r.t t :' :'.n t!1c 
. - ::':: vidullls '.·;~ic:-. iHI. 'fC 0 :11:.· o::c neit;:l 'ro r. ':":: is ex::?= ri r;-.'2nt .. ; .'!:J o r i e: i n :Llly 
: -: :-::; t r L: ctc ci i :l 
: ::.-.c ::-i dCe vi t:l 
!.--: planned to 

::; lif ... 'l~ ~oc.i.Cic : .... : i o =:s :'o r!::.. . . c ~ :·o l i :;0:.:-.~ ~?_. f-' llr th cr e :.:-~ e r i;.. ent:; 

n U'fe -.;hc :1<J.b i "t 2. t eli ffcr in qucl i t:r ne t'deen the rOOr:!3 • 

• r.~ · ' • 

C. Sociul 8y:;terr.::;. ~~ucn of an o.nl J:l2.1 , 5 doll, cow: ... c nt patte rn is 
: :~~e 1J" con::ected ',:it~ e ncoun t e rinG c on~ ?c c ifi c$ a.r:ci. cn[ 2.. r,: ln r.; in s o c i al 
-·:.-. :!.·ricr [~r,d ~ e:-:,", n.l ce~avic:- of a :::acn br o a.r.c r ~ind th 2. :1 ;-::2r~ ::r <:\cqu":' rin i; 
_ -:~cr::-.'lticn a:;out t :1e d ist :- i'.:;u ~ion of !"es ou:-c~~ CS i.t is i r: ci ico.tc c.i t:y the 
::.-~p~ cific:i. :;cr.c t!1e l c ss 1 it should h~ =-,o:::;sihle "to o.!1~ly ze a n i:r.~ crtn:lt 

-: :-t 0 :0 the ecolot'J of 5 0C': £!..2. s ~'ste ;:-;:; fro::: t:la. t. po i!1t of vi e 1,l 2.nd t o -cie thi!3 
1.:.. :.1.'/sis in ·,.lith th ~ · ... o r:·: !"cyie ',.-e d a hove . :: "J. c~ t;' cor~ ti.ccl ,'\ nc.. lysi :; r.&.S c ec n 
::'.·,:, lopcn to ur. r ~c r:;t ,;~ .. cl t~e e f fe cts of ? r.roup of o.n i::1 :J.ls ~-;i :i r. c2.ch ot:-Ic r a::; 

: ~ 3 to v .-..ri ab':c r e:; oU!' ces o n th e Gt:-uc t ure a r.d ft.::1 c t.i o :l of t=--. c ir s oc ial 
i: :; : c r:-. • ?'nis t:"1cor.l he .. :; te ~ n ci~ vclo :. ) p. d bo t.h a l o :-q3 ~ u<\li t e.:'ive o.nd q U,:I ntitiltive 
-': ;-.C 5 . .!: c1.J~ !".o· .. · in ~he p r o ccs s of ',·:ri ti ne u~ t::.c r;,u~li tati Vi! the or.r) [l..nd 
~~ c~s i DC i t.3 .:.ppl: c a tion to t :-:e soc: 0.1 sy:: t.(,: ;":,3 s ee r. in li z ur6 0 f the 
.... ~l:t I r:uo.~iciC,.Q. '!"n c ::;J.:':-lc::: ... tic['.l r.c c.:~l i-:~ich e r e ''! out 0 ;'" t~c t he ory '/G.$ 

.:....; ·.· ~ lo r> cc: t:r :·L ~' I" Slc.:':-.i~ :lnd ti" s elf . T.--:e r::c c.cl le~rb to 0. pnrtial 
=- :"' :"c !"'<"!ntia.l e q ua ti on in 'co:'~ ::;~acc c.nd tir..e ·.:hich c.'::::; c :-ibes t~c :;-.o ve 17.c:1t 
: -: liz:u-~ over 0. va~io.n lC' :-csourc~ · ... ·: ~ c !:e "t,;"c l iz2.n~ ar~ t.;Z ir,r; ~ a.ch ot:le r 
- CU~G . S".e c i\.uili b riLL':l cL~ a'ii o r .:' :1U l i r:c a r ?e rturl· . .3.t ion u~alysi:::; of t h i:; 
!<.::c.:ion h r.z cccn co::p leted .. Future \.,'or!<. ;.rill involve r-nnlo[; :;ir.:ul~.tion of 
:.:.e sJ~ teLl. 

D. Inter~pecif':c nQ l~tions. 

of cor,z pcci fic:::; D.5 CUt:':::; to the 
I have be gun 
u."-;e of o t ;--.cr 

to extend to ana.lysi s of the 
spe cies [ :.oS c \:es . 

.:.._ -i:minr: ' .. ·or~~ on t he o. :l o. ~·,~sis o f int~ :' ::; iJccifi c terri t c !""i c.l i ty, ;7'..i z :"'":c~ flo cks ) 
:..: :i clcp t opnr-c..si:iz::-.. ~~"1 C t.:..'Je of t he r:o ti o rl o f t~·.:! cor.3 ~cc : f ics V\:' l":jUS 
- :, : c rospc~c i :>cs ns c 'J..c:) nn=; c.lr~ucl,,/ <.:> r ovi cled a po· .. ·e r :·ul e :zp l ;:.r.at i on o f t h e 
: : :- :~:i!1e :>attc !":-~ 0:" bird abw: (i ~.nce a lonG ultitucli~ [!.l (; l·c"d.i c n ts r c,!:orte d 'by 
.- :.:-c cl Diu.or.d . 

-." 
~·. ~·,:lc.n .. ,:.:-:~ !~;_l..:. ..... :r. ~...:ro2. '!:~~n. ? o. :'1. tl ~o.s i'c~n c o~c~r!"": i! d '.ri t h th ~"! 

~,o ~:-t dc·.; ~.".:, r.::d c.i :; 21 1 r~.- ~!l i:1tc r- :1.r.ci i !1t ro.-::;~ec i e~ COi-: ~1.l:',ic ('.ti 0 n . 

si ,: ;:: :' i cc,:1cC 
F:e :1 <1..-; 

: : : '..l.:":- i nr: Oi:; -;> 1 £'../5 ',;e re :-cccrGcd , [Ju t oJ .'so c.is~l .JV·~ 7"' !"'ovo~cd. b'J i r. <: :-cc.t;c i r;g 
~ :~..r ( : :; of t:~~ S;J..;.~r. ':':1 (1 o ;:,?c::i t c s c z. !:e lect~d i :-i"'li ""i.clt.4; ~l$ WI":!;"C • .. · .:-.~ ch r:d. fo r 

;:-.inl..:.tc pc r i or..-; i ,riU the ir d ':' :-;tJ lc.~~ s ) int~!"'<:!.c~.i O (, ~ ~::d ::o 'te::-.cnts r~c c i.· (·~c d . 

:.: ::. .. : :-; .~ ( : c.:; t c 2.1l o· ... ::'- :-~'/ t',; .") c ::: . .r:: ~:; to ~ .:, ? \.:t ~ O(0. \::;c r • ... i ::--. t.:~ e r es t.;";" :' : :~:]. : ~:~t e 

_:a.:- .l .in en.cil c llr:.:c Si;CC,Q:;!.Y fi n'::; [!. ::, i:-t ::':- L.;. L.~""! r i:l h i ~ tc :c::-~ t.orJ . r:-.-, ~ ~-;si.:: : i :-: .3 



: : :fll~r:; ore rilrr.~d fror.l a hlind. Sp~ci'\l ..,.tt.~ntion h(l: ~ ~ 0.n c ive n Goth in 
:' lC field 3nd in C ~i}ti·/it.:.r to !\ . g_c.!..!.l.:'l.r,q ,,; of r;0r1 inic~ . T ... ·o I n r { :~ c ':'. r,cs a rc 
. ~i.. nr: twed to cs t n1.11 i:-;h ~l ;-, ....... ll nC!) t.:l .:-. ~.i():-.: !lr.r: ·~ r s~ni - frc ~ cO j~r\ i tions. nor.~ 

:-.:'.nr.c~, (1i:-;pl1\'! !1 and ::;ocial l;ttc raction:; .~rc rc coro0.d . f>o !itlJdicd (l rc not. 
: :: 1:1 Lc:)s-:!l" ,'\:1ti11~n.n ;:;l1c ci~::; b .lt ~or::c fron t he Greate r l' n~J ilJ..~;; Cln d fr om 
-: ~n.:tmn. (c . r, . ~ . . k.l:'\,!!:.~, ~ . .!J_i:~c:1.tu?_ , A. 8.Ur:lt1.l:j). rO l;/c~ l'~ ana r.o~~:h,..t~ 
=--c mainto.ir.cd .1.1;;0 for cer.:Hu'ison. 

Rc::;ult::; .:t nd idcr.::; to do.te a re as f olIo',;::;: 1. In or.r. D. nol~ i;,lnn~, ~'/e n 

: ·""':.o:;P. ui t!l rC~:l :"' k n:~lr; lcc2.1 eli ~·!'''·~rcnr,i.;J.:i o n :' 11 ;;0(::' colo r (:'UC:l r.:: Co:;; ini c::,,), 
:_-. e r~ is Ii ttlr. '1,"Jri.::!. ti 0 !1 i:1 d '~ ', lla~ co~o :- or dis!1 l:-t:1 !',""lttc rn. T,if~re i3 ::; c :::C"! 
~oo r],v u:; l..!c !~tood vori ~t tion in the frr; c.u ·~ nc·t of t; .3 t:!~\~ of di~ l'l[1:t::; . 2. A basi c 
~ · .. :1 0[r c.r.1 con~ t:-uctcd f o r ,trolL:. of the .?_ir:::'~i..I1.~t.l~ vrou~ r;l..:rr:~stJ t:'.1.G the 
: :-.dividuo.l 5r:cciCS have u bc.::;ic r C!Jcrto i. rc o.:1d d iffer in the "fern" of the 
-'- J. rieu~ dis!>l a;rs and in usace . It ~e~r.:~ possir.le !'rOr:1 p reli::-. i n.:t~t loo!-:: G n.t 
: ~hc r species thf.!.t the b<J.:i ic repe r toire lea.n be (;cn~r.J..lizcd for 0..11 o r rr.c:.t 
: : .. the ljcnus . 3. T".;o mainland species sho· .... 50rr:~ interestin,,,,: dif.fc rcnc~s: 
::""':.e r;rO!i:::i enole ~. auro.t~. displt:;l3 yerJ often but ::;cer..3 to ~cvc un i nterGr~cline 

~ et of di3pl.::.:.#s cest c.c:::i cribed ns a continuUJ:L 7.'1e trp.e ero'.m speci es A· 
·:: :1orc ,::"tW.1 o n t:.,e cont ro...r.r, dis?l.:!.:.,s very little nnd t:"e repertoire seer.::; 
s ~~l and stereotyped . 

Hi th Hilliru7s ... t:,e 1'uz:ctior: a!1d cvolutio:1 of d,'? ·.:lo.~s n:-c r,e,::;inr.ing t..) 
':-e skp.tci:ed out . The ~~~ .. ·la.? ..... D.!j o r ic;ir..:tlly, Rand P.:1C !,~ illin..:7s be:i~vc , a 
:!: vice :"or i::c:::c<J.3ir.r:; the c.~pnrcnt size of' the o...nimnl in all agcr e ::;s ive 
~~counters) inte~- and i~tra-specifi c . 

Ini ti ally its pa t t.~rn ~d color :, un no fu:-.c t.i on ins pe cies r c cOf.;:1i ti on. 
:a..,d o.nd '!'!illirJ.""'S see the s: tu~""~ior! in :'~e li~~~e r A:".tillc3 ~..3 ?_7.plc C~l..o:-~t:-ation 

: : .. this: ~'::'1et:,cr on or:e nnole i!:jlar.Gs ' .. -i t'n li ttlc o r \;i "th £rs-nt v~ri:"\tion in 
:t; e:.r colo!"~ or t1iO enole is12..:ics, dc'''/ lc..~s h a.vc a st e.:1dJ.rd colo!" for a ll popu
:~tiop.s e.nd species - li r)lt yello",1 or o :- ~ i1 [e :"cllol./~ 7.1.i:; is even t;, e 
: ~~Ionest color u=ong anoles o n nult.i - :,pe cieJ i~land5. 

In fact it i~ on~r i~i1en an islc.:1d :,e.s species '..71iCl ar~ vcr.! ::d.::--.ilar in 
'::>th adult r..n.le ~izc) ~:t <:..~e o.:--.d color ?atte:-:". thn.t. :Jpecics differ in d~, .. ;la? 
:"l or . 

On one ano l e i~l2.nd.s bed:r color s ce r.:.3 of ;>rir..o.rl i:;p ortc.nce in s pecies/ 
~:~ ule.t.i on reco[;nitio:1 , (Gu::ldcloupe , r.o~.inica) . 1:1 t· .. :o anole islc:r.d.3 '3iz~ 
: :-.ti bor.y color ~c r'fe the p~os e . 

On the r.:ul ~~is?ecic:3 isln.r_ (~ : r.o .. ·!~ v~r, eC(,i.o~h~ h~vc ~-,ol .,~ d , If :.r. ,~ re 

: :"~ seri e s of s pe cies celot:r;i :-.[, to one e co~,o~:~ -- c i ::;-. .:!. t.ic o r C,~(i,7 r n::~ic 

· -~ c n.ri[l.nts -- thl;." T • .rill l;c of ' lC !7 si::-:i:'.:;.r ::;i:e o. r.d :Jh c.~~ Jincc :."i~ i3 n 
~ : :-t of :';v:"! ccoloCL:(I.l ,J.drl..!' t8.~ ion t~ c. t c.~fi::c~ enc:l cco:-.or;.h . In ~l~C':1 ca:,cz 
: .-.e de ..... l,J.:;Js may ce verJ stril-:i:1[;l:r ciiffcre!1t in color. 

S'1e ce'.:lc.:> fU:1ctioiiS t:S n flaG t:1 e eclc t" o f ·,;~".ic:' i'3 aC2.:''tcd .to ~C:'1 ic ye 
~2.A ii..1.4', Yis i':J':'lity a :1ci c.isti ~ct iver.ess~ . Cc· .. ·lc.? dis?l ~.'r .:!..G l:,::;ca 1. to draT", 
:::F: ntio:1 to t iiC (l is;>ln;rir:f: n.ni::-.nl, 2 . to ::':-.d.i cc.te its ::-.ot i·I!:.tio:lo.l ::; t.:-.te 
~ i }:clir.ooJ. of rl t.tc.ck , c opw...:..:'ion ... ). 'I'ncse :,· .. ;0 :"' :":":lc:' ic ;.::; nr c i:~.~:c ~ , tn.:1:' 



: :-t tcr:-;pecifi cltl~/ nnd ir.trD..'3~ccificnll:r. Cnl,'/ ·,.,ilCn t· ... ·O S!1ecir.s ""hich arc 
;0 1~/ clo3cly sii.1i1o.r occur .t.or;c ther is dc·.:lo..!1 color tGed to Si[;n;ll s~p.cies 
: ::'~ n tity ('.nd hence if-ate unci r..::;:oc int.c J:Lcnr:nition . 

TI\US in Puerto Hieo th~ th ree r; rD..SS ano l es h~vc re~n.ry.ahl:1 di ff~rent 
:;; ' .. flnp color~: .k.~ '.ty.::i. ~rcl1o ·.;i~h, p_ll_~~J1~.i ~~l:::' cri:--..::; on, E1.?~.I-~ i~_ -,:hi t~ (:1.nd 
: -n11). In Cui:n the c:..:tcn:-:;ivc :'<21'i~~ of t.he t r t.:n:: - t;rourtd .;nol~:; :1rr. th~ :Jp~ci~s 
-~ t di ffcr~nt in tic',Il n.-:l colOr3: hor:i0 .l ~chi:--; t.:hitc, :\lJo !""".l~ :,,' c11o',: ·,li.~,h t. il r~c 

:- : d s trir;cs , ~\_~~ r ed c';r.t rlll srot' ~~t-;~o u::d-!~'~i 'r;:"r yello'" · ·~·~·(tr 1 !.~l~J.r_~ r.~r]2..lI~. 11-5 
:- i:1 1"'."'<1 lir,es or :rcllo·,..: i-:-; r oll r.d :,11..C '.illite ;-1 ...... rCin, r.tc . In ::ispfl:,iol n till! t~ ... "O 

:':',;l~tHl [ro.;,:, unoles h.J.'; ,~ (:::;c~ ' il~ :·. ,: .~. t l ::~) ',;hi te or ol:;:;(lni (oro.:1Cc) dC ·dl~~~. 

~ 
. In ~ho::;e cn:;es in t~c G;:-ca.ter t'.ntillcs in .... blch deulo.I"!~ nr e sirilnr_ 

:.~ : e s:.)ccies Ii:O\r ce ver-J differen t in sizc (e . f . Cuba. D.lli;,oni l f1.nru;,~iccns _ 
.=:) lcn is) or in color ( .?:::-'"::;tlc"ns r,rey in cod;r colorY~;';e ;p-';~ic.l·--
:·:;:.:: t t ~"i-c::; that nrc vcrl dis~incti~/; (:"1.~ ' rill.:cc~1.': .. ,,; nr.d 10'/:31. .'\ :10.. are sjr..ilar in 

, . --.-- -- ~---

-:: : :'2 and not 'terJ diffc:-ent in dc·,,'. lE:.~ ) bu t lo·,'s i 0 r.a is U:1i.f1\~cly ~rovit!cu '.I i th 
:-:.::c.o:.:ly a.rranr:c d s p i n~::; ave r all 0:" its cO'::V' . 
':':~i" .. ·2.r tz r.o ' . .J celieves to be at le2..:::;t ) s[.:ccie.:; , al\ .. nour,.' ce-.fin!!s arc not ve rf 
:..: :"':"'e!'ent , body pattern di ffers e'AtrE!.ordinarily . 

-' 
Eo-hi t:~_t f::1i ft: Schoer.e r ~HJ5 ucyo-::ed s~~(~ial atter1tion to the problem 

_ ." :' .'],·Qit2.t shifts a.na t:'1~ !'iJ.ru....-::etcw l [',vo1,/(;Q. Da.tu on frc:1ucnc:r of occt.:.rrc r.ce 
- structure..l habitQ:~ c ::?t'2[;or:'e::o ((~ci'i r.ed DS int8r'lul;:; of ~crch hcic;.t and. 

:: ~ :-ch di.ar.:cter-), collected !1 rior to t:,e ;;rc~~ nt. [rant for sevcraJ. ·"i<.!c3~read 
·_-::)~is in each of t ·,:e:lt.:r localities in t:-ie ',.'este rn Caribbean h.:;:; :':CC:1 analyzed . 

Tne follo ... i. nr; five vori ubl~s \-;ere sp~ci ~ied ~·;here D.ppropri a.te : 

1!iche shift end cor:peti tion: d2.te ,,-;)alys is 

The ' anal:rsis of th~ data (colle c ted ?l' icr to t!1e initiation of this r, rcr4t) 
niche shi ft in scveral ..... idcsp r ea.d ;~. ;-: o li:; .. species hns b:cn ne,q r l,'/ cc:-::pletcd 

: - :-inc ·the .:"'irst t ,.~·o yc.::r3 of t~c crc.nt. 'I"': .... d~_t:1. are of t:-,c follo · .. 'ir. f""'; fern. 
- .: :- c['.cn of 20 10ca.liti<:!3 in the '..'e stcrn C:!.rihcee:-'., thc :·:-ea..t.:.~:1c:/" of cccurrcnce 
-= st ructura.l h2.oitut cD..tee;oricG (c.c ·(i:-:cd. c...:; intervals 0;'"' pc rc:'1 h~~iF.:'1t 2.nd 
-~ :-c:, diru;;ctcr) of t;le5~ five "ario.blc~ :.or;:::; r.-.ea.3UIcd ·..;here Q.~!>ro~riate: 

V 1 - Structural ha.bi tnt o f the 'J1.c.espread species f,ihere it OCCUI"3 tri th 
:.: :::,:;etl tors ; 

V 2'- Struct"..1ral habi tat of the ~"ic.cG!!rco.d species · ... :'1ere i t , occurs o.lor.e ; 

V 3 - Structural ho.bi tat of a cO:-:1~ctine ;.pecics; 

V4 - Ava.ilo.bili r.y of veGe tation on isl :!;1d~ ' .. :here t~c ific.esprcad S~CCiC5 
: ::urs alone (st:.rfacc area or Gor-.c ot:lc r ::.ec.:>ure ); 

v 5 - J\\~ail~bili ty of vecctution on 
: : : u!"s ;..ri th cc:::?c : i tors . 

·rl71erc th e ·,Iic.esprc::.d :1pccic:::; 

Usine; these datu , ',..-C ':1o.'/c ntt'2~ ted to c.:-..:3"ler three ~:ind.:; of <l. t:c3ti or.s : 
- \ '1'.0'_- ...... on o" •. ~. _ c· O'/~' t -,......, .. 1· ... :"\ .... ~ .... :" ... .... occ··.,....-? (2) -r~ .... ... .;~ ........ e - :"l ....... "' · ....... ... l·c., l .• \._ ..In . u.:1.:1. •• t.,[~ l.o ... _ .... volJ.,.!.v U-..l, \ .. I.I<- I.- ... ..l 1." •• ,. ' •• y .. t .... ·._ v '-"" 

:' : ::-w of h::tbitat shi.:"'~? c.:-~d. (3) l .. :hc.-: i~ the ': io:'of,i ca.l cii.stri ·ou~ i o:1 (Zl :-CS~ !"'.cc 
::.:' D.b~encc) of habitn.~ ~hift · a. .. onE s pecies a .... ci size clc.sses in .!.''001is) 



At t.he ~i~1 1~ :-:t l~';f?l' , t,~ ::; tructurnl h~hit:'.t~ of th e 
· .. · i(~c ::;ji rC nll ~;pccic :.-; [ron t ~, : ... ) i:; l:1r.<I:; C,'1.n i ' I"! CC :"" ... ~ ic~r('d se~l ~rnt-.~ frr::: \ !~ nc:'1 

:: :;t. rit 'utio[1!:j ;.ul'Jcct to t:!r; !":(') rt of ~t['.ti~t.icnl Lc::;tG u:";cd t or · .. ; it!lln 
-~bito.t c or.::'.:1 ri~ 0li:; of tli ~' ff~r~nt :; ~ ~ c lc::; (£I:' in Ec(')lor7' 51: IloB ). 'ihr:;e 
:~::;t :; :' t"o',lde r.~tir:(Lt.ior. :; of ~.:~ r. :;t~,ti:;tic;"\l -;irni fic0.~lCC of ct.iff~r~nc'~~ in 
:i~ L ril Ju t ioll:; hut Ilt..tle infon:lnt.lon on th~ pc:-;:;i1'l ~ ccut:;nl 17",cchnn i:ir.o . 

2 •. r·::l.t_h~~tJ:_C.fl.l f or::l . I\n :LtL~i:'nt ..... n:. r. .... d ~ to f rH.:or,.(J r .1.tr. cl"l lJ:.rt lJ:r 
.-·)o rt- c.nt fnct c r:-; intI') l'. ~~~r:. o f i)n:dic ti ... ~ cnllatlon-; , 1\1 1 c'1\1 ... \tion~ () f 
,::;:-·' lc:;t. ty pr. 1r.cd fl..,~ t: lr. (:'~: (: r. t : ,'"! nt ·, ."1 r i~hlf: 'i, n:o':c , nr:rt {l~ ir, t!r r.r;nrlcn t 
T -.r.inl) lr.~ c o r.l:) inu ti or..:; 0f ·/ ,... -V . ':ile ef"lu:-tti.or,~· • .. ;cn~ d~ r lvcri frcr. '/ u r lolD 
:c;-:r ~tition rr:odcl::; ' .. } 0:;(' i!:j (j c1r~t; ;, ;,pr. ciCy D. ct; r t .:ti n rclnt.i or ... r;hjp r-~t, .. ·~c n 
: :: :-.!,ctine specie::; and habitat vi.lriC':n1r.:::; nt c'"!uiliclriur.1 , c.r. . 1 lincar , concave 
:~',"ntlcrd , etc. Va:::;t mod~ls ;.:e re inv~nted ~~ 0_0..£ for the ~" !:_o_l_t_c_, dl1tn. t ut 
:-.ould have , ... ide c.pp1ic;ltio:1 el::;c '.:ncrc . T:1C pc.. r c.r.:ctc r ::; in the r.:odcls, e . g ., 
"--:c . c otr.,; )ctit ion coefficie:'lt" a:-c fitt ed lir.~nr o r r.on1in ·~ [\ r rr.- r; rc::;::;io n 
!.:.e ffi c ic r.t:;. ']';1e ·ln rie.blcs . "1 - "5 ' .J. r e inc!ex~d b:r ~icrO:1c':1itat c~t~ cor:(; thU3 
:..-;e re e.re ElS r.w.r".y data. vectors \"1 '12 V3 V!I V,,); ns ::;t ructural hnti t a t 
::.:ccor!.e::;. Tne ;::,'~thod is n,uitc ni ffo:i !"cn ", f :- c:;; t:1e U3t!D.l '.:r:.,'( of cc.lculatin~ 
:.: -.,;:cti. tio:l coeffici ent::; ov~ r r:ic'!"'c~.:lbi t:1.t c atcfo r ic3 (Le 'lir.s , 19Gr. ) i:, u t in 
:::-.C c :we::; s('er..s to ~rovide ver:r satisfactory d~c;c !" i?tio:1s o f t':1c t,:-.r.lis dat. a . 
:':. :-or~o.tio :1 thu<""~ G(lt:--.c-red C:1 t~e :0::::-: of co::~c~i ':oion is tWef'ul root O :""lly to 
:.:.!s i 1':" c o:,::?e ti tion r::o dc 15 (0:- tt1·~i r partic'J.ln.r e..'? !J~i c;).~ion) t hut .:'.lso to 
:..: ~crib~ t~'" '''c..'! in ... ·:tich ~e r cc.!>it~ incl"t~ .:\.3e in a Zi vc:1 s~~cie:3 ~ot:r.dn.nce 
:2 "'re~)CS t he abu::dance of ~':1c co~etinG s?('cies . 7nc se co:-.d ;.;- ir.d o f 
.:: :'or r::,,-tio .. . in turn, 0.110'0-:; u.:; to ""ciae '.-'1e :l ccol cGical shift 100;'5 like it 
....s t.:li~ r eGul t of cor.l?et ition: if 'tr.e 1'"clD~ i c;-..3;:':'? i5 ~i[:'l:l CO:lco.ve ) 
:.;~ct i tion Q.2;f be intc~e :ret not de tectc.ble at 10~1 n"r.unclanccs o :f the ".n. de 
=:.: : e .:ld ::; pecies. 

For linear r.1odcls , d[l.ta-fi tting . ../~ cO:1e 11y ordi::urf leo:; t - Go_ul.:",res 
.:-: .:re~sion. ro r r.onlincar ::-:0 de 1::; , t'. ;o ~t:i te dif :;:"crent ~1 [,ori t:1r. ... "':cr.; t~cd: 
::.·.· ~(:.r;o n's r":nir.i z2..tion z.0thod ~ ?rc G!'[!;:'z.cci 1:.:r 1 .. t . j . Ro.duc;lCl (i:~~"/ G. rd) in 
~ -:.:- (" -ro""-~on -n" " 's,; '" ,...~ 'o~r ~ ,... ::Oor econo- ;-·e) "no.' ' · ..... ·- .. o.r~t ' ... .,~ .... O l ' ..: ....... -.., .... -_ •. ct.:. .. ..).:1 ..... ...... --......, • ..> t ... .I. u ,_.. .. • ........... .-:. .... . .c..;.~ ' ._ ... ,..... ............... c. ..1.. .... ; 1". ~ 

-:-: .::-<:!.;:T.-cU by J. \-,'ilco x ct .:"'.1 . (D2.·tis) a.r.d c ~\ tcrl.5i " cl'r li.odifi·.?d t:r D. !":C:1i:illlz 
-: ':':-'/~d. ) _ Si ncc r,0:!1ir.~;~'-;2f.re:;:}io:1 is :till ::;on:~ ·~:;'a.t 01"' a :1 a rt , u.'; in r; 

- j a~go::·i t;'r..:; ::;nould. f0re3ta.l1 ~\:.r~r of th e o.rtifa.ctual r esult.:::; a ;)a:-tict.:.lar 
_ ::' cd c Q.n £C"r:er~tc . In :"ect, t:-.c i:'.·:,thcc.s r,~.vc r a.th el' ::;inil.:!.r rcr;t..:.lt:; fo r 
~ t of ·t he r.:od.els , and the r<1r~:': :1G of t h e :::cG.cls i :1 tc :-::::; of ccodr,ess of 
.. - ;;(13 differe nt in only about 12;' of t:,e c~e~ ~xo.rr..i ne d . 

Al l. po:::;sihlc co:::bi!".;."l.. tiof'.5 of ::; !'ICCiC3 and isl:l!""',d:i \ ie :-e t.:~cd in the 
_ -.:!c..!" r cr;ress.lon . ;\ selected s;l.--::~le o f -::;lC:;C) :;:·or · .. ·;,.ic:t thp. Bi t;r:.:; o f' t;"e 
_~eti ti on cce ffici c :1t:; i!"'.dic~tcd t:l;"l.:t. co~.~c ~ition in f<.~ct r:tiClt have 

:: : ·.!:'red , · ... ·cre U3cd. in t~e !"ionli~cc-r analysis. 

I~ z.ddition to ~in0 v, n!i t h e dc;:cr.rlp.n t v [I:i(!'o le and t.:::;i :1e ~ si!i~le ,,~, 

- ..... ot.h e r cl2..53c::; 01 C!l.t.: n.:.i0:-..3 · .... ere tc::;tcd . '1.1·~:; e ·,'ere 1) ccr;-::-J:1. ri:c:-.::; b~ t·.:,1en 
.....: :::.C::l 

: -. - ..: .... - --. ..-.. 

( ., ..... ) c "'ot' 0'" . .:--i ~ .... ;.., .... "l'c'c"-r''' ~~ .... f"c..: ... ... \..0 .. ; c o .-- .. · .;...:o·'·~ ('-"::'I n ..... n .la. a n u .'1 I,. "I ..... C . • \o.!\": " ".~ _,.:.. .... .., ? ~ .... l.:.:. ;l,~l, "IJ ' _,, ~ , ~ • . , I.. .. c.: 

V' ''l :-t<:'..d to 'tc ~cd. i n :;eT'[~!"' n.t~ .:c;:re:::; sic,:-:.) r.nd. 2) cO:i?£!. ~ i ~o :-.;, ·::cV,.;ee n 
~ ~~ ~ . ...... n ~t.. • ...: ' ", ,.. .4 , ... .. · ~ ~ 'n'" ,.., , -.,.. "'..; 1 1 " , " ".l·_ ~ o...; ... . . c.. ' .. _I."'''':' . , . .;....c, OJ.!. .. ecl _ .~ c ... Ct ...... '_l.. G._or.e c. :;.{ • .. ·!!0"!"e 1 t oCC '''::- -:- ~Cl ',·;1 t:1 

- --:- :ic:ateu. . 



~C G\11t::; for thc~sc !Otudie:> indico.~c th a.t cor.ca:le r.ode.ls i n ccr:crJJ. scer.\ 
:~::.:. tl~c un tn. l:ettp.r ti l:ln linear r..cGc ls >,,;i t:, ~:--,c S[.:;:~ nu:7i :':~ r 0:" ~ ,'1r 1.;7:ctcrs 

_-- : :l ~ t pu r.~l·r ~:-: :)l oit[ttivc r::oc.(! ls fit cct.tc r thnn do purel:r ir:tcr~( rer.c~ 

( 
r ' " " , '11 ....l II ' ,.. " ~. t' d x:,: l.S . r:xploltfl.t.1VC n r.1i, lntcrlc r cr.Ce n.:; t ;ljJCS 01 CC~Ci...l. lon arc use 

- :!~ C ~cnsc of Pnr r:. I 1 962). 

3. Diolor:ic c. l ni~t.ribution . T.1C follo·.:ini> r::IlJor C1o,;)al r es ults arise 
:hc nLove ar.c.ly·sJ.s: 

n. Explo i t a ti';e ::odels f it rcl['.tivt~ly ':'",ctte :- situ2..t.ions i:"":-;olvine 
-: ::es or clx::l :3cS o f ~~lC :; i:....--:: (~ s ize ; :r.t!;:: :··~::· r~ ;-. ce :-:.::; c:'cls r cl'lo ti '/c:,:,,' cc ttc t" 

_: _: t. iO ;1S inva l-ri r. r, src ci c.:; 0 :' dif~"c rent. si:es. r:-:'1is :-:iClt 1.:c f?~Qec ted if 
~":'tition for re sourc~s is G:'~ .1.t.c ;:; ~ D:::OriC ::r.ecies of' the S~.~ si-::.c, · ... ·:-:erell5 
_-:2 :-:crcnce is i;'".03t delct8 riou:i for :nt leCl.'it the sr::a llezo L"'.er.l~Cr of a pair ot' 
-: :~e ~ of different zizes. 

b . 
-~ -- - o ften 

l'en.:tles and 
t:, ~.n co th e 

ot':1er 
lerce 

S ::1ull - s i zed 
ad ul t T:".ale::;. 

indivic.u2.1:-; s ho·,.,r ecoloEi cal s~i ft 
This is e:c:.ected if s nallcr 

-=..:..: · .. ~du.:.ls nrc pu.:;hed arou:ld r.:o rc r..r lerr;er ir<di victuals . 

c. !1~i.lCS ~c:re tneir eeoioci e·~l shift ? rec~ icted 'tes t 1;:r win~ ~ the 
~:, : inc cl~::; r.:e:-:-:r.crs of t~e sl'.r··.~ sex f1'o:-:-; ot~e :::- :~ecics; .;."'c ::-• .:Uc::; l-;:r ''-.Wine: 

:~ :-s of the oppo::;ite sex. Ar:<Lin, the relation of ::ize and s ex t o llo~r (; ssive 

--:;= :-.:i it:r r.t2;f be ir::port~'1t here. 

L!cyond t:,e :. e (:c nerai. results, certain s!lecics seen to show less shift 
o t:1cr: . GrC':;.l:::i , for eX::!.D:Jle , 5:'0-:,::; the lco..3t s:-ti :"'t hut i::; qui te b r oad 

- _::; :; truct'W:J.l r.i~:'lc on it:; ~o;.:c is~. n :--.c. ( ',,"it;1 r.-.:l:-./ co~etinr: s pec i.e;.). 
- ~_: r.~ule5 on /\b~co (c l-:: ?ecies is1ar.d) als o sho·.: litt.l~ s:-tift; in that 

-:J ':t :lp ?e;:l1:~ t~L!.t eli nate lir.-it~ the ::i:1 r1 of yecetat : o n · .. -it:'~n • .... :1ich 
~- c:J.n 'oe cor..-.cn to cC E,e of la'''' st r uctlJ"::l.l ::i ive rsi t:r: t~1..W t:,c o.:J T,o r ti":'.iity 
:~ :' :'t and c:(':) nnJ. 0.10:1[; on~ niche c.i:::c:;.::;io:1 is c t.:. rtail0.d b y :?hysio loGi cal 
: :< ctio n r..lonc a no t he r ci ir..c r.sion . r.~~ :-ol (::..e::3j.5_ .:.s a s?ccics ::; hO·,i~ f\ 

--.: ~:)lc tcndenc:r to s:,ift i t s · struc t ural h"';.':J i~ ("!. t, u:1d t:1 i3 ::i h ift is 
--=; a.1.icd 1;<)" ::-.aJor correl£.ted cha~ccs in COG;r color a nd ?c.ttern . 

Pe "!"ir.h e r ;~. l S t t:.CiP.3: 

: have rlot repor tee. <J.r.o'/e r esco.rc:'c·:; ~ri r:;;).ri ~." f ur.G.cd in oth~r .... :J.~!;. or 
:~:-e ctl.:r [2T :T.'::"r.P. to t: H~ :-es~a rch -:o?ic of J O:S'001X, ou t in ::-.1n01' • .. ;~rs 

-: c rc.nt fur:d:; or f.:'..cil:'ti~s p-..:rc:'1z.:;ed (:-1 t:'le crc.nt . Cuec. rcs>:Pl.rc: .... c5 o.:-c 

-:'-. :: £In.r.or .:'-tc: stuc:' ies t:r H. P. fc.l l III O!1 the ch :=- oi7".c:-;on:.J.l II r ::ct"~s 'l of 
---=-2~Y~ ~·:-r:-·,:; '- c.l::; i:1 ;~cA i co . r: c.i.l vns !> r G'Iicled ',,'it:-l f t.::1G.:> j!ri:-:c.r; l'r :'0 

__ ::: .:'. :--.l:. :r.2.r:-.-o ;:.~/:-. t"'! ::/"'!'x:' c .:tn /~r-:o:::' r.~ . ;:2.11 :.,.:..::; p r0·/i.(!~c.. ~:-:-e .s :; ·; C:'::-.,2:-.S c:-:d 
: :.~G.'.:'s Of . r:ilrJotypcs. 'I"!1 CJe v. r-c still un:-;t~c. :' cd . ~ccC'. \..:sc hi :: r.·y o"oJ.cm 

_ -.:::c ir:. rli rcc t ir.tC' :-c::: t. ~"'o r us C.:I? Q.!, ,~ i :-,.t.~:-C ::7 .. cd i. I: :.':1C rol~ 0:'" c;: .:"" (J;O:i o;:-,cs 
-·-.; ~ .. ..:o~) "~(l' \"c"" - e - .... --:..,..,t ~u .... c: ... c:' '': r ; __ __ L-. ....... . ~ <...0 . .... c. ,_'--' T

J 
...... . 1 • •• ....1. ., _ ..... 

_ ::.: ::; ted u::(:c r ' : I'u":;lic2.~io:-.5 n telo'," t~c 
~.:s.:.s: :ti.;. E;~:-\ '~~·.l.l :·~:r....:..C8.:--, . ·,·: ..-..I r:-:J I 
o :--. p. ~"J."ulicC:.t :' c ::. t-J r.~l.l c.. :--, rl ccl<J. rlcc r 

=- :s r..:>'..t. in ~ . .:ln~ c:-;' ;Jt . Ot~er pc.:::>e rs i:1 t:-.e series '.;ill als o <1l1uc.c to 
st:.f; :;O :- t e:r i3 C19201X. 



~ ) r .. rCn:;tr. r /(l.'"j D. di0r~~sion Ci r ui'/r !'"~ion fron ;li::; elcct:-O:".:10rt: tir. :;t!ldics of 
- - :<:0-('; :-:1:1,..1:; u:-: cd rrant. I"''1l.rll' ::- I''' nt. t.o in· .. r:: ~tipD.t':! the r.'~ n '~ tlr. : ; at" color ::,ol'/·· 
- ~!" 'll ;'fl in Lhr. :; ,1.1,'1r ,'Jncl":" J" "l.r"'UH')(inn c 1.n r'rl"'1.,;:, . ,}hi:-; i ~ r:· ... rr'~ ! r ;r;- a~1:r t.o t.h~ 

1"11 1. that. I.Ili~; I:; ( Il) f\. r·lI"r·'.i;,:r· ~: ·t.·II ·, :;;·-{;r · i·Il·L l'rl;.rJ r"!C!i'~:. Iii r ;'('l'r ' nl.lld.irl n ln n ' 
"" '1 ''1'(11.,... Ilwl (11) fill Hddi t iol1 al. d(·/!:f"l II:: Lrid. irJIl n!, I.h,~ 111. 1 1 j L .~ ' 0j' t .i l~ 

:: "' r.L l' ()I'h()}"f~t.i. c l.t~c[lnj'!ll( ~ ;,f) vft.1.\j.'\.bll~ Co r' ~n.0.lJ..:~, \:~h:; I.~l' hn:~ lInr. I') ·/r::r~cl 

_- · .:- rr. :;tin{~ lini,nrc di.~~ (l \lil il, t'il!:-I in Ujr.~ c st.udif~S , hut no r:;,1.nu~cri!,I!:, hns 
: : : CIl:1: rreu . '.',11cn One doc::; , there • .. :ill 0.£:0.1 n l::c jjcnt i on of r ,'). r tinl ::;Li"j'lport 

-:. 'l 01 f.!130lX . 

= \ '!C.l"'.! f,r"!r r::a r.e to t he p rol' l(~r1; ::; tl..!<i::'cd u:-.d~ r n 019[!Ol :( is t~.c rc:)e~'. rc:1 of 
- - ': - ..... ~ Jp.n::;;,~:n, l:o',;e vc r, cnl.,:i the lo:.t t ',; O :-::on t:'J of his l:',O l' ~"!, t.:tU:1.'feo.r lO:1~ 
.-: ..! (~/ t,./.:1!:j funusd Crt the Grant. A F;t'ei.t Go;7~ouot of d,:!.tC'!. o.." O"S collecte d, ~os t of 
.: stil l uno.nrt~/"zcd , Po!)u l u tiorr:> of /\~~lis. ~~.n.lin~. ·,.,'ere ",:or;".e d and foll e'.o'er.. 
: .... ~ !1 rce separate ::;tudy ere .; !:> in the j· :;.:1de vill~ urea. for up to 13 r.:onths . 
':·-:-:'nc; thin tir..~ .... eo.thcr duta. \oj'ere take nf. ° 

Studied ~,.,·e re : r r o· ... -th rate D.3 influ~r.c~d b"f ace, sex ilnd ti~e of y ear; 
:.= :-:- i torial 5iz~ nz influ~nc~d ~f t:,e :lnin~l.l's size, S""X, tir.,c of 'lear and 
· =. · .. i. tCl.t; s co.:o:1<1,l coefficient::; of c O:1(iition '=~ed on ',,:ci[,..~t and l ene th of 
':"""·:::0.1::;; behavio r al repertoire and itG s0cial co nt.ext . 

JerwGcn is cur!""~ntl:! ·.:o r}t:i~r. up the ar.:.u2..l r -2? r oduct i'le c:rclc for 
92.:~li!"l1J..'j froi:". bi'r;ee~:l:/ sa.-:-.~)lc~ . T:1C SOU:1d. ~ !"cciuci :. C; r:~c:l:J.!1is "i of t, . :.~.:t ~ ;....i 

_ o: ei nr. ir.vr.3 ~i Go.ted o A h:r brid cet',·;c(:[i. A. ~i r~~ i.:.3 :-. ~c'..:~ ri e.nd ~\ , .L!'"2..'l;:L7l t. 
--~ 'tee n verified ~ s'J.c:t }:nrjot:(pico.l.:Y a r:c. cl~c-;;.rc:' :·lor(!:icall.y ', ;i:~ t:tc .:lid 
:~. :'. P. Hebc t e r und its fil rr.cd behavior n:-.c. cx t e rnc. l rioor;::'101oa a:c als o u;i.de r 
: : -iy. 
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2. Pt;c!'to Ri co:1 uplunds . ll reviord. ;·!'C . Z. i:o . 375: 1-39. 
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. ~ _,:..,:.;2r.n, II. 

::.:.: ~, IT . and 

.--:: --sen , T .. 

. ~ . .:, A . s . 

. ~.:. , A. S. 

:~ :. · .. e rs ) R. 

The di.splay continuu:'1 i:1 f..~ olis :'\.u!'~'\tu!; • 

R. \~ . Se l .:~nG.e r . l~rbrid i zo.tion of f . .:l::/ oty r- ic o.1ly di ffc::"c:1tiuted 
PO,1:Julutiorw of t he .$cc ~2-0I_u:~ r_-;: :.!:-::i_c~_ co~lcx . 
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