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Hiera~dl:lc:aJ slr·ueture-s among, male indW,tduall in a .popuP-asoo &fe lrequ.entiy remec:t&cJ in 
dr·ferences. in aggreutve and re.productiYe mmaviour and -~ 10 tt1e famates* ln geMral- sodal 
dominaneu r·~res laTga· lnveslmenlt wliah ln 1urn then ntaY havei 1CI .be· wmpeu$3ted for b!l 
hfgh reprodüctlve, _socceu~ However lhls ~thesbi has. so rar 4nty been• fessec in $mall mating 
groups (1 ~2 males wlth 1..:2 femaies) due to lhe CfUfieuUies of detemllning paterrdty by 
0n~entbnat meth~;- ONA Hngerpr,niing overcomes !hiSst probJems ofhftmg the poasibiltty 1o 
d(ltetm&ne genetc remattmshrps and mating pauems withJn larger .grouf)l. This a~acn at:Jows 
a broad spectrum O·f e.cotog~l and evofulionary biologicat quas4;bns to be exam1ned {Burke 
198;9)~ We show he<re lhal ln the poeciiikl ti~;h timls perugiae in s.men maUng groups lhe 
domjnanl male has a matin.g ~ Qf 1 ~" whiie in targer groups its ctmliibutbn to aha 
off$pring i,Jnt~tedly .<tope•m HfQ; 

ln the UvebearinQ poecilifd lish many spadn are potyroorphk: f.or male body llze (Hughf>s 
19B5). ·large male5 outcompete smalllf · of'Mis aoo bmcomt d<>mN'lant m the sod~l e1r~u,re of a 
gwen gtoup (s•~t Farr 1989)~ Uslng phenet~ic markers ,.,. ptogtn~ tesls or ··rwo. ffitmates with 
on1l laxge and ooa small male·lht cklminant large mat.e was found tobe rfiwardQd by a orta1~r 
reproduetive suocess (Zimmerer and Killman 1989). This ls ln agre&ment wilh eonstterations 
lh<tl in the natural environmern altemaliv& malfng larztlcs oxi$1 11 an evotu~~t>Mrily stabf<e 
str~uegy (Ma.ynard Smith 1981 ). 

Hero, ·wo use Llmw~ ~rut}Ja~ 4 poecilifd fish endemit to the soutneatt öf tle Carllbun fs~and 
Hi~i04a, 10 &ttadV·· manng patterns ln relat·ion to ma;ting group ... slze :by. OMA ftngttpnn•.ing. 
Slmp1e repeat ol~,nudeotidu repre~ent uuful_ tcob to study i!erb$t1c relaliOtJI~,~ps wiU1in 
neanv 811 sp&Cies tea.ted tn all ltwela of eukalyolle organlsmle evolutiOn CEPI)ten GI ad. 1991). 
EvaJuMi~ dlferent restdctbn enzymel'ptobe combinatloos oo Hird f: digested DNA U'Kl (GGAT)4 
ptObtJ was 1ound to be • tht mo$1 inf~ wilh ~-· 10 1ndwktu:&lii1'lon in t. pewgl.tHi even 
in clotefy inbred stocb~ AdditiOnal fnformalion was obtatned by mh~fldlta1ion ot tha same gel 
with (GACA)4~ (GM)ß end (CA)e ,Pmbes ·(IM figure:)"' 

fl1 ~ firl~ ~eitet of ~xpfrlmtn!S 0~ ls.rge IR(I one small ma1e ~re testfd Wlth two femaJ~s., 
Offspring .. fi'mn two_ dJH~.tant bfoo(f$ . 111· !wo ~d~r.t experimen:ts. WlmJ ••oo br paternrty~ 
tn 1~ fttst ca. of 14 attimaJs. 13 were· ~t~ to 'it18 ··~arm· do~t male,· and one was of 
uneenafn paternity. ln the · MOOnd case alt 12 llh 'ttlted wete unequlvooi.Uy offspring of lh& 
r:K-male. 

ln ~e s~nd sei of lxperimfJI.nts four m~ rangfßg ~n erzt ft;om 25 mm to 45 mrn wer.; 
assembl:ed wtlh föur 01 flYe jwenMe~ virg,tn fem~lQ$;. . YJhhln 'wo (My&. thl ma.te .. ft$h osOtbllshed 
a slze~dependent ran1dng lhat remained stabfe throughout . tne duratton of 1he e.xperlmant 
Neona.les wera laf.ta~n out of 1he aquartum tmmedrate~ ah·i'f birth · and ralsed sep8A'1Uety. DNA 
flngerp~iing of a: represantanve number of ofllf)f'ing reve~l;f)d ~~t all iem.&Jes. had contributsd 
to the .· of1spring r~eneratfon .. Jn. ·~he flt$1 mltlng oroup, a1f. offspring lnted. werfl rrom QM' of the 
srJJordinats malts;.ln the sacond group pal&nlity was asslgi'Mid IQ 'the ,:t·.lfld·v male+ ln no cue the 
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StTla~est and mosl subord.Inata male bad a-1fspring. This is fn agreGm-enl wlth lt5 exclusive~y 
defert~f.te behaviour. Surpr~n~ty" vr& cou1d not fdentlfy progan~ oi tlle dominant mase {Tabi,e 
1).. ThJs otJ$ervaJton is in dlrect wntra.dk:tion to tbe . expect,&d reautts and th& beha11iourm o.ata 
r~«t so tat. ~vor. lhe· oncy QOt'nponem Cf fitnats thal haa baen JX'I~ co monitor •s tbe 
numbet af observed mat~s or m:aUng attemp1s by each m&Je1 but evoo thls ma:; bt:t mlsleading 
a$ U1@ number Of St.JOOOnful fertillzallons may be subtUantiiJ)y different~ Aftl)r anatyling the 
g;ena~~n :n·~tatlonstt&ps of fhe progen~ with ltv.t mlles t1 becarne a.pparent thal lni$r~ate si:z& 
male$~ thal e·l(hibii onty· &!Ufo ecuf1ahip beha.vk>ur «re· mom efftetive reproouctivf;Jiy than !he 
more extttme· sooia1 and alle ciässes (repres;snt!fJd by lhtl ca: Md & mm~S), who are practicafty 
excluded from t~"producUon. AfJ poputation tb:e incfelttet thfl dominant mal& mus• spend mora 
time flghting and IGs:s timE~ pursutng fe:mates. Furthermore i anacks on non ,aggr\lssittfit 
S;ubordinates d.ecre~ as ag;gte$$tt/ft mmes de'tOt& propodionalq möre time flght:iAtQ eooh other 
W~'i•'O .lower filM males a gtMl$r opportuni'Y 10 s~ruJty male .. 

fable 1: PtUtrt1Uy oJ F1 • otfspnno {Q::106• of huoe a1atlng. groups of L.lmJa 
peruglae 
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b)' aMumption m cno· m&Jta1)Qn atJtbitabkl to.l) · male 
mOlher fiOt d&~Bfifnlned, Sm:lllS$81 ol the $h1't61$f'ity of ·th9 fingtr~rprf;nt p~ttern ot f•tr;al~s (high 
inbteedfng tO.fr~it)nt}. in t.i-ftl ~f'\.d e~r1mtn1 thft prect'Udtd ttt $Ome Ci:Msss wnthqt.zlv·oc.n 1 

ct.termlnation at Mt~tMntty. 

Our fin(tings ln t.~ ~~ are oot • 00mp~ttmt wrt~ Ule current unde('$tanding t~at soci-td 
oomirrfn~ le~ to ~~lv~s~ ~nd.lhe moq,l of mJeJncU.ive maling behavlout as ~n 
Ewolutlonruy stable ... stra~~ l'~ed~r.nce Ob&erved .ln mating tu~s· of lhe dormnan~ L 
psnJQiae ~alt tn .. s~ and large Q{OUI)S doct1rnf1111 ttle'. n6GtJ 10 .appty •mlecutar blobgy methöds 
to the $tUdf of ma:ting IU(;eGH ln otber .IP&C~ ln SJT{tupa targer than 1he s~.4 ffdviduals lha~ can 
oo studrod. by OQffV:flntlonaJ met~~ Rna.ly this t\ppl'OSfh can also be. extended to fiald stooies 
whieh will ylekl1nl()tmatfon on rnattng $U<:eHs lNhhin tne natural e!lVironmtntt. 
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Detsuninr.u!.on a.f paternit)' in !arge 
rrtating groups oj L. .P<UVQiaff b}' tlNA 
1ingerprim~ from one h.rm1al~,. ttlr\ee ot 1tta 
possi~e tathers and thelr ortspring as 
obtained w!th the probe-s (GGAT;~(top,.l 

~r;'iJ, {CA},~ {ooUotnh Reprasßt~tarive dia· 

gnostic bi'iinds marrkoa bj 1be ntrows cou~d 
onty be =ranfm'lit1oo by one ot 1hG putatiVe 
hUh~ts (in thts C~lSEt f3 xma~e), M~~hods: 

DNA. was prepanld from pooled orgC~flS. Df 
in(lhJ~dual fl$h änd pro.c!eeded ~{H 

r~s1ri~ion enzyrne digest an.d agaros.a gti:I 
e·lectrophorcsi$ t;S~~fHlHalfy as dasc:ril:/ed 
1:se& SchtH'Il 19BB). For DNA 
hngerprltUi11g th~ af&t was oned a nd 
hybridil(Hi to 3 · P .. end labltHed 
ollgoru;cleoUdes. Fot detaHs on 
hyiJrfdization and washing c;ondioons see 
Nanda 81 at 15H3·0, Frag,rnent I~Htgths 
m~rMrs iifff l:ndicatt.Jd in kit.Jba.J:i.a psirs on 
th., righl" 
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