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T ADSTIACT

The nurmbers of obiservations of Aplvsia dactvlomela found

4

alone or in contact did not differ during the morning or
afternoon, or with group size. Significantly wore observations
of copulation occurrcd in the rorning, than in the aftcrnoon.
These results were confirmed in a subsequent loncitudinal study.
Most aplysia copulated between 3 and 7 times. Four sea harcs
vere predominantly spern recipicents and five vere ?rodominantly
donors: 17 were ncithcer, Freguency of copulation was positively
correlated with the nurber of different partners; sperm donors
had fewver partners than spern recipients. The significance of

these findincs for species adaptation is discussed.
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AplysLia daciyromeia; soclal-sex’ 3 behuvior

Aplysia have heen used extensively in neurophysiological and biochemical
studies in the Iahoraéory Thompson (1976), Fentress (1976, and Kandel and
Kupfermann{1970),and behavioral investigations (Aspey and Blankenship(1976)
Audesirk (1975, Carew and Kupfermann 0970, Frings and frings 0965, Hamilton
and Ambrose{197%), Jacklet (1972, Johan—Parwér(]QYﬂ, Kupfermann{ 1968, 1574),
Kupfernann and Carew (1974} Lederhendler el al. (1975) Lee{1969) are increasing
in number. Although hermaphrodi%{i$?/Tound in several species, simultaneous
hermaphrodites with internal fertilization are rare. As this species is a
simultancous hermaphrodite, it offers a unique opportunity to investigate
underlying mechanisms for assumption of one or more sex roles, fhis study
is based on laboratory data obtained during field trips to Biwmini, The

~ Bahames in May 1964, and June-July 1970.

Animals were collected in the lagoon of Biwini and returned to 1000
1iter concrete tanks in the Lerner Marine Laboratory. These tanks were sup-
pli_ed with sea water pumped from the ocean. The behavior of groups of
animals was observed during half-hourly spotchecks from 5:20 to 131:30 AM .
and 12 and 11:30 PM. Observations were made of individually lagged animals
as to their social activity: alone, in contact, or copulating. The sex rcile,
either as sperm donor or sperm recipient was noted when copulatﬁon

. . . ]
~occurred. (8ee Lederhendler et 2l.{1975) for further proceduraldetails)

/

Aplysia may copulate in pairs, in triplets, or in chains {Eales 1921).
two
(I
In the]jlstkcases, an individual can both give and receive sperm at the

same time, and thus perform a dual role. Reciprocal copulation by a pair
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has not been reported in the literature, but recently Lederhendler (1976)

has reported that thesc do occur sufficiently frequently to be noted,

In earlicr field work, (Ledevhendler et al. 1975), it was found that
the time of day was related to whather animals were found together or alone,
This temporal pattern was confirmed {Table 1), Group size did not influence
the number of observations in which animals were Tound alone; the numbers
of such observations in the morning and afternvon did not differ (X2 = 0.6,
P>.05). Similarly, there was no effcct of oroup size or time period on
obscrvations in which animals were in contact (X2 = 1.6,P> ,058), However,
in cases where copulation was obscrved, there were significantly more such
observations in the morning than in the afternoon (X2 = 4.20,P <,05).

Group size was not a relevant factor.

The above data were derived from cross-sectional observations, A

- subsequent field trip in June and July-1970 confirmed them in  longitu-

dinal data of groups of 5-10 anirals during a three week period. Of
11 animals that were both in contact and copulating, 10 showed moré of both
behavior items during morning observations than afternoon observation.

Further, of 7 animals that were observed in contact only, and not observed
c0pu1afing, there was no difference between morning and afternoon frequencies
(4 in the morning, 3 in the afternoon), Of 20 animals which were observed
cobulating, 119 werc seen engaged in such activity more frequently in

the morning, than in the afternoon. When the entire sample of 37 animals

was combined, 33 showed one or both of these activities more frequently in

the morning, than in the afterncon (binomial test, P<,001)

During the 1964 research, we found that most aplysia were ohserved

copulating between 3 and 7 time (Fig., 1}. In order to make statistical




corparisons off ser roles, only anirmnls that copulated a
ninimurm of 5 tines were included in the analysis. Thusg,
if an animal assured sperm doroy or recipient role consis-
tently, it would he significant. alt Jeost at the P = ,109
level, in the instance of only 5 olservations of copulation.
Using this criterion, 4 anirals were recipienis more often
than donors, 5 wvere donors rore often than rcecipients, and 17
vwere nolt consistent., Thus, most of the anirals showed no
difference in sex role, as micght he expected of a sirultaneous
hermaphredite., The distribution of number of tirmes animrals
vere oblserved copulating sucgested that there right be a re~
lationship bhetwecon that variaklle an® adoption of a sex role,
The frecuency of copul;tion was found to he positively
correlated vith the number of different partners (Spearman RPOs
.86, P = ,01). Cperr rccipients copulated with a creater
nurter of different anirals then did the sperr donor. Vhen
the relationship vas plotted (Ficure 2), the animals vihich
assured censistent sex roles were in a different part of the
distritation then vere animals that were not consistent, The
group redian for number of different partners (3.5 partners)
and the group recian for a nwher of copulations ohserved (5.5
copubhticns) searecgated 7 of the 8 consistent ser role animals
in the upper richt cuadrant of the craph. Tn other words, 4
of the consistent sperr recipients and 3 of the 5 consistent
sper~ donors copulated frequently and with rany different
rartners. 5 further corparison of the 5 consistent sperr donors
and 4 sperm recivients shoved thet soeorr recipients had

statistically rmeore partners than d4id the sperm donors {(Hann-

Thitney W=3, T = 056},




LIl g 1 ) o1, . . . .
e finding that Sperm recipients receive sperm from many

different anirals, while sperr donors are more likely to
give sperm to a srmall nurber of animals sucqests a seloctive
reproduckive process that mzy e of adaptive sionificance
(Parker, 1970). This hehavior may increase genctie variability
in the least "eupensive® way. If the sperm recipient is also
the eag-layvincg aniﬁai, its eneruy is needed for that process,
The sperm donor spends its eneray in searching for sperm re-
cipients. Thus, enerqy is used efficicently by the donor in
searching out partners and by recipient® laying agdqs, and
genetic variability is increased. Tt is possible thatthe
amount of sperm & sea hare receives or donates night provide
an horronal feedbhack in a system regulating frecuency of
copulation, sex role and erg-laying, Lederhendler (1976)
has found that the interval between egg-laying in the laboratory
by sea hares raintained individually+is 3 days. The longer
anirmals rerain alone, the greater the interval range beccnes.
These observations and those reported in this study
suadgest that the storace of sperm from nany donors may create
a pool fron which spern may respond to the maturation of
eggs prior to their beino laid or to some horronal concormmitants
of these processcs by roving out of the storage chamber and
fertilizing the eccgs hefore they are laid. ©he rovement of the
sperm ray stirulate the laving of the eggs.  Vhen the sperm
have heen stored a lono tire, althouch they nav still he able
to fertilirze the ccas the tire recuired for the entire pProcess

may become prolonced,
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hese observations do not explicate the processes

underlyinca the assumptieon of sperm <donor or rocipient roles,

hetween fertilizotion, eqg-layving and the copulatory role

assured,
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NUMGER OF INDIVIDUALS

NUMBER OF OBSERVED COPULATIONS BY INDIVIDUAL SEA HARES { Aplysia dactylomela)
(LAY, 1954; N=237}
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NUMBER OF OBSERVED COPULATIONS

14k~

13-

M

10~

RELATIONSHIP BETWEEN
FREQUENGY OF ORSERVED COPULATION AND NUMBER OF PARTNERS
IN Aplysia dactylomela (FARY, 1964)
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