
Benefit to Male Sailfin Mollies of Mating with costs. T ~ U S ,  the maintenance of gynogenetic 
species might occur because selection favors Heterospecific Females males that mate with gynogens. 

The Amazon moli); (~oecilia formosa) , 
lng0 Schlupp,' Cathy Marler, Michael J. Ryan? named for an all-female tribe in Greek 

mythology, is a gynogenetic species that 
Female gynogens reproduce clonally but rely on sperm from heterospecific males to resulted from the natural hybridization of 
initiate embryogenesis. It has been assumed that males gain no benefit from such two sexual species of mollies, Poecilia 
matings; thus, selection should favor males that avoid them. Here it is shown that males latipinnu and Poecilia mexicanu (6). In north- 
gain a benefit by mating with female gynogens in an asexual-sexual complex of fish. The ern Mexico, southeastern Texas, and an 
sexual females increase their preference for males whom they observe consorting with isolated population in central Texas, the 
female gynogens. Thus, gynogenetic species might persist because selection favors sailfin molly (P. latipinnu) and the Amazon 
males to be sexually parasitized. molly (P. fomsa)  are sympatric, and fe- 

male Amazon mollies must obtain sperm 
from sailfin mollies for successful reproduc- 
tion. Whereas experiments have shown 

A n  organizing principle for many fields of taneous reproductive success but also his that male sailfin mollies can discriminate 
biology, including aspects of genetics, physiol- future reproductive success, because un- between their own females and the female 
ogy, behavior, and evolution, is that males mated females will copy the choice of their gynogens (7), in nature heterospecific mat- 
should not mate with females of other species just-mated female conspecific (5). We show ings clearly occur; otherwise the gynoge- 
because viable offspring usually do not result. that female sailfin mollies copy the mate netic Amazon mollies could not persist. 
Mating with heterospecifics should therefore choice of gynogenetic Amazon mollies, thus We tested the hypothesis that males gain 
decrease a male's fimess (1 ) . providing a potential benefit to males that an advantage through heterospecific matings 

Some species, however, can persist only engage in heterospecific matings. Although because female sailfin mollies copy the mate 
if males of other species mate with their there might be some costs to such matings, it choice of other females, including female 
females (2). Such species are all-female and is now clear that there might be a sufficient gynogens. If this were so, male sailfins would 
reproduce asexually, but must still mate in reproductive advantage to outweigh these benefit by mating with female Amazon mol- 
order to reproduce. In such gynogenetic 
systems,, reproduction results in the clonal 
transmission of a completely unreduced fe- Fig. 1- (Stage 1) A large (122 by 32 by 52 cm) 
male genome, but from sperm is aquarium was divided into five sections of equal 

required to initiate embryogenesis. ln all size. The sections on each side were partitioned 

known cases, gynogenetic females acquire from the rest of the tank with clear plexiglass. Stage 1 
These two end sections constituted the two male 

'perm from of 'pecies. compartments. The three central sections were 
It has been assumed that the reduce delineated by markings on the bottom and sides 
their fitness (1 )  by mating with Wogens, of the tank. The female was able to move freely 
making female gynogens sexual parasites. among these three central sections. One male 
Selection should result in the evolutionary sailfin molly (P. latipinna; in the figure, all fish of 

of the parasitized males to discrimi- this species are designated by vertical bars) 
nate against gynogens, and when this dis- Was placed in each of the two male ComPart- 

crimination is sufficiently accurate, the gy- ments; the males differed slightly in size. A Stage2 

nogenetic species would become extinct. female sailfin molly was placed in the central 
section and allowed to acclimate for 20 min. The The maintenance of gynogenetic amount of time the female spent in the section 

therefore, has presented a serious challenge adjacent to each male bmpartment during the 
to evolutionary biologists (3). next 10 min was quantified. The males were then 

Explanations for heterospecific matings switched between the two compartments and 
posit that such interactions result from dis- the experiment was repeated to control for side 
crimination errors by ~arasitized males (4) biases. If a female spent more than 66% of the Stage 
which allow gynogenetic species to persist time with one of the males, she was considered 
in spite of selection to avoid heterospecific to have shown a preference and was used in the 

matings. Here, we present data that negate experiments in  stages and 3. Twenty Of 70 
females exhibited such a preference. (Stage 2) that Our data indicate that The female sailfin molly was placed in a clear 

gain a reproductive advantage by container in the center of the tank. Each male 
mating with heterOs~ecific because compartment was divided in half, parallel to the long end of the tank. A female Amazon molly (P. 
it nukes these males more attractive to formosa, the gynogenetic species; in the figure, all fish of this species are designated by a lack of 
conspecific females. The mechanism for vertical bars) was placed in each of the halves of the male compartments without the male; the male 
such an advantage is mate copying (5). was in the adjacent half. Thus, both male sailfin mollies could interact with and be stimulated by a 
Studies have shown that females copy the female Amazon molly. The female sailfin molly, in the center of the tank, could observe both males 
mate choice of conspecific females; thus, by behaving. She could see only one pair interacting, however; an opaque partition prevented her from 

mating a male increases not only his instan- observing one of the Amazon molly females. In each case, the female could observe the male that 
was not preferred in the initial experiment consorting with a female. She could also observe the 

Department of Zoology, University of Texas, Austin, TX previously preferred male but was prevented from seeing the female that interacted with him. After 
7871 2. 20 min, the testing aquarium was returned to its original condition (stage 3) and the preference test 
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was repeated to test the null hypothesis that observing the unpreferred male consorting with a 
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lies because the males would thus be more 
attractive to their own females. 

Experimental procedures are detailed in 
Fig. 1. In stage 1, female sailfin mollies 
were given a choice between two conspe- 
cific males difTering slightly in body size 
(mean size difference, 12.7 mm). As with 
some other poeciliid fishes, females often 
prefer larger males (8). If a female exhibited 
a preference, she was subsequently given an 
opportunity to copy the mate choice of a 
female Amazon molly (stage 2). In this 
situation, the same two males each inter- 
acted with a female Amazon molly; the 
female sailfin molly, although she could 
observe both males, was prevented from 
seeine the female that interacted with the 
previously preferred male. In a second pref- 
erence test (stage 3), the same female was 
tested for her preference of the same two 
males as in the original experiment but 
without the presence of the Amazon molly. 
The null hypothesis is that the amount of 
time the female spends associating with the 
unpreferred male is not influenced by her 
experience; that is, the time spent with the 
initially unpreferred male does not difTer 
between experiments (Fig. 1). 

In the -i$tial preference tests, the fe- 
males that e x h i d  preferences showed a 
strong preference for larger males (Wil- 
coxon z = 2.91, n = 20, P < 0.005). Thus 
for a female to copy a mate choice in this 
experimental paradigm, she must reverse a 
fairly strong preference for larger males (7). 
After these females observed the initiallv 
unpreferred male consorting with a female 
gynogen, there was a sigdicant change in 
preference. The amount of time a female 
spent assaciating with the initially unpre- 
ferred male exhibited a strong increase in 
the second preference test (z = 2.99, n = 
20, P < 0.005) (Fig. 2). 

We conducted several control experi- 
ments to test alternative hypotheses to ex- 
plain these results. One alternative is that 
females are more likely to change their 
preference in subsequent tests independent 
of copying. We repeated the above experi- 
ments, which were identical in all proce- 
dures except that no female Amazon mol- 
lies were added during the middle stage of 
the experiments; thus, no copying could 
take place because the female sailfin molly 
did not observe males consorting with fe- 
males. The amount of time spent with the 
initially unpreferred male did not change (z 
= -1.27, n = 10, P = 0.20) (Fig. 2) 
between the two preference tests; in fact, 
there was a trend for the females' initial 
preference to be strengthened rather than 
weakened. Another possible explanation 
for our results is that the apparent copying 
is due to a schooling effect. For example, 
the female sailfin mollies might have merely 
associated with the side of the tank where 

6 0 1  Experimental ; Control 
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Flg. 2. In the experimental tests, the mean 
percent of the time (+1 SE) that female sailfin 
mollies (P. latipinna) assoc,iated with the unpre- 
ferred male in the initial mate preference exper- 
iment (inlial; also see stage 1, Fig. I), and the 
time they associated with initially unpreferred 
males after they had the opportunity to observe 
these males consorting wlh females (after 
copying; stages 2 and 3, Fig. 1). The control 
experiments are similar to the experimental 
tests except that in stage 2 in Fig. 1 no females 
were placed adjacent to the males; thus, no 
copying could occur. 

they had observed more fish. This is not a 
valid explanation for these results, howev- 
er, because in each preference test males are 
switched between sides of the tank to con- 
trol for such a side bias (Fig. 1). Schooling 
effects could also influence our results if the 
female associated with the individual male 
she had observed with another fish, inde- 
pendent of any behavior related to mating. 
To evaluate this effect, we repeated the 
experiments using female rather than male 
sailfin mollies. The females' initial prefer- 
ences were not altered by their observations 
during the middle stage of the experiments 
(z = -1.27, n = 10, P = 0.20). 

In summarv. these ex~eriments demon- 
strate that maii sailfin mbllies can increase 
their attractiveness to conspecific females 
by consorting with gynogenetic Amazon 
mollies. It is unknown if female sailfin 
mollies discriminate between conspecific 
and gynogenetic females and, if so, why 
thev would c o ~ v  the mate choice of another 
species. IIesp&i the fact that mate copying 
might be a widespread phenomenon, it is 
still not clear why females should engage in 
this behavior. Although our study resolves 
the behavioral paradox of gynogenesis for 
this species complex and perhaps for some 
other asexual-sexual complexes, many 
questions remain regarding the coexistence 
of such species complexes in ecological 
space (2, 3, 9) and the long-term evolu- 
tionary stability of such complexes (10). 
Nevertheless, our results suggest that even 
if male sailfin mollies were perfectly capable 
of discriminatine between their own fe- " 
males and female gynogens, they still might 
be expected to mate with gynogens. And, 

more generally, our results challenge the 
widely held assumption that males derive 
no benefits from mating with heterospecific 
females. 
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