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Hiararchical structures among male individugls in a population are frequently reflecied in
diffgrences in aggressive and reproductive behaviour and aocess 1o the females. In ganeral social
dominance requiras large investments which In turn then may have o be compensated for by
high reproductive success. However this hypothesis has so far only been tested in small mating
groups (1-2 males with 1-2 females) due to the difficullies of determining paternity by
conventional methods. DNA fingerprinting overcomes thesa problems offering the possibilily ‘o
determing genetic relationships and mating patterns within larger groups. This approach aliows
a8 broad spectrum of ecological and evolutionary biological questions to be examined {Burke
1989). We show here that in the poeciliid tish Limia perugiae in smaill mating groups the
dominant male has a mating success of 100%, while in larger groups its contribution to the
oHspring unexpeciediy drops o zero.

In the livebearing poeciliid fish many species are polymorphic for male body size (Hughes
1985). Large males oulcompete smaller ones and bacome dominant in the social structure ¢f a
given group (see Farr 1989). Using phenotypic markers in progeny lests of two females with
one large and one small male the dominant large male was found to be rewarded by a greater
rapeoductive success (Zimmerer and Kallman 1983). This Is In agresment with considarations
that in the natural environment alternative mating tactics exist a3 an evolutionarily stable
sirategy {Maynard Smith 1981).

Here, wa use Limia perugiae, a poacilild fish andemic 1o the southeast of the Caribbean isfand
Hispaniola, o study maling pafterns in relation to mating group size by DNA fingerprinting.
Simple rapem cligonucleatides represent useful tocls to study genatic relationships within
nearly all species tested at all lavels of eukaryotic organismic avolution (Epplen et &, 1991).
Evaﬁuxﬁm different restriction enzymaeiprobe combinations on Hint | digested DNA the (GGAT),

probe was found 1o be the most informative with respect to individuslization In L. perugiae evan
in clogely inbred slocks. Additional information was oblained by rehybridization of the same gel
with {G&GA}‘ {GAA)g and (Cﬁ}a probes (see figure).

in & first series of e nents one large and one small male were tested with two females.
Offspring from two ditfarent broods in twor M&p&ﬁd&ﬂt experiments were tested for paternity.
In the first case of 14 animals, 13 were attributable to the large dominant male and one was of
uncertain paternity. In the second case all 12 fish tested were unequivooally offspring of the
w-male.

" In the second set of experimants four males ranging In slza from 25 mm fo 45 mm were
assembled with four or five juvenile, virgin females. Within two days the male fish established
a size-dependent ranking that remainad stable throughout the duration of the experimant,
Neonatos were taken out of the aquarium immediately after birth and raised separately. DNA
fingarprinting of a reprasentalive number of offspring revealed that all females had contributed
to the ofispring ganeration. In the first mating group all offspring lested were from one of the
subordinate males. In the second group patemity was assigried 1o the g and v male. In no case the
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smallest and most subordinate male had offspring, This is In agreement with s exclusively
defensive behaviour. Surprisingly, we could nol identify progany of the dominan! male (Table
1). This observalion is in direct contradiction o the expected resuits and the behavioural data
reported so far, However, the only component of fithess thal has been possible to monilor is the
number of observed matings or mating attempls by sach male, but even this may be misleading
as the number of successful fertilizations may be substantially different. ARer analyzing the
genalic relationghipe of the progany with the males it becama apparent thal intermediale size
males, that exhibil only little couriship behaviour ara more effective  reproductively than the
more exireme social and size classes (repeesented by the o« and & males), who are practically
excluded from reproduction. As populalion size increases the dominan! male must spend more
time fighting and less time pursuing females. Furthermore, attacks on non-gggressive
suboidinates decrease as aggressive males devole proportionally more time fighting each other
aliowing lower rank males a greater opportunily to successhully mate.

Table 1: Paternity of Fy - offspring (n=106) of large mating groups of Limia
peruglae
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Qur findings in L. perugiae are nol compatible with the cument understanding that social
dominance leads o reproductive success and the model of alternative mating behaviour as an
evolutionary stable stralegy. The difference cbserved In mating success of the dominant L.
perugiae male in small and large groups documents the nead to apply malscular blology methads
o the study of mating success In other species in groups larger than the 3-4 individuals that can
be studied by conventional methods. Finally this gpproach can also be extended to fild studies
whizh will yleld informatlon on mating succass m‘ﬂam the natural emvironment,
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Detarminaticn of paternity in large
maling groups of L. perugiae by UNA
fingerprints from one female, three of the

o o : i poessible fathers and thelr ottepring as
“ obtained with the probes (GGAT,(10p)
and {CAlg {bottom). Representative dis-
gnostic bands marked bty the arows could
::f* gnly be transmitted by one of the putative
fathers (in this case g-male). Methods:
DNA was prepared from pooled organs of
individual fish and proceeded flor
resiriction enzyme digest and agarose gl
elecirophoresis essentially as described
{ses Geharih 18BB).  For  DHA
Kngerprinting the gl was dried and
hybridized to °<P.gnd labulled
oligonucleotides, For details on the
hybeidization and washing conditions ses
Manda el al. 1990, Fragmenl lengths
g markers are indicated in kilobase pairs on
=8 the dghl.
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