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ABSTRACT

Courtship ond mating behaviour of o Moaltese population of Aphanivs fosciafys kept in
loboratory culture is described. Males showed o brightening of their coloration, increased
ogqression towards other males, and poid more oftention to females during the period
April-October. Males took the leod in courtship. Courtship behaviour consisted of 0 number
of acts. Some involved touching the female and these appeared to be designed to arouse
~ sexuol interest; others served to exhibit the male’s body ond to inhibit the female from
swimming owoy. Moting commenced with the female pushing itself into floating algal mets;
the moale responded by wrapping its body tightly round thot of the female, following which
ejoculotion of eqgs ond sperm occurred.

INTRODUCTION

The killifish Aphanivs fosciafus Nordo, 1827 occurs in coostal marine ond brackish water
hobitats olf round the Mediterraneon except in the westernmost port (Tortonese, 1986). This
species is very vorioble ond numerous races and varieties have been described, most of
which ore of uncertoin toxonomic stotus (Spillmann, 1961; Tortonese 19700, b; 1973).
Aphaniys fasciofys is the only species of truly brackish water fish occurring in the Maltese
Islonds (Despott, 1919; Lonfranco, 1958). Moltese populations apparently show some
differences from other Mediterraneon populotions and are sometimes reqarded os ¢ distinct
roce (Dormonin, 1979). Moreover, different sites in the Moltese Islonds appeor to support
different ecotypes (Zommit & Von [s, 1980). Most Moltese populations ore now declining
ond this species is listed os “"vulnergble” in the Red Doto Book for the Moaltese Islands
(Lonfranco & Schembri, 1989).

While there is o rich literoture on the taxonomy, morphology and ecology of this species
(for example: Steinitz, 1951; Covicchioli, 1962; Torchio, 1967; Tigono, 1982; Penoz & Zoki,
1985), its behoviour has received much less aftention. For locol populations, some
behavioural information hos been given by Zommit (1975) ond by Cilia (1986) but this is
for from complete. The present work describes the courtship ond mating behaviour in ¢
Moaltese population of Aphaniys fasciatus kept in loborotory culture.

1 to whom ol correspondence should be oddressed.
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MATERIAL AND METHODS

Fish were collected using 0 hond net from the brockish water pool at the Ghadira Nature
Reserve, northern Mglta, where there is o thriving population, transported to the laboratory
ond housed in qlass oquario of dimensions 75 x 45 x 45¢m kept outside out of direct
sunlight, The water wos oerated and solinity was allowed to vory between 24 ppt (winter)
ond 30 ppt (summer), while the woter temperature wos allowed to vory with the air
temperature, to mimic the noturg! vorigtions in salinity ond water temperoture in the fish's
notural habitot (Hili et ol., 1990). The aquario were provided with ¢ 1cm loyer of sand and
with flogting mats of green filamentous algoe; sand and algoe were oblained from the
Ghadirg pool. The fish were fed daily on commercial fish food (Tetra Fin and Sero—Raffy P)
supplemented by live mosquito larvae.

Maltese Aphaniys fasciatys are reported to breed between Moy and August (Zommit, 1975;
Cilia, 1986). During this period, o close wotch was kept on the culture tank for fish showing
signs of sexual octivity. Such fish were used for observations on courtship behaviour, For
these observations, individugl male fish were isoloted in observation tanks identical to the
commuynal culture tonks except that they were smaller (45 x 18 x 20cm) and the water
wgs not gerated. After o settling period of 24 hours, o grovid femgale fish wos introduced
into the tonk and observations made from behind g screen, Observotions were made on ten
pairs of fish during the period April - October 1988. Times were megsured using
stopwatch, During the experimental period, woter temperature voried between 27-310C
while salinity was g constant 33ppt.

RESULTS

In the communal culture tanks, sexudlly octive males were recognised by a brightening of
their coloration, their aggression towards other males, and their gttention to females. Bosed
on observations of courting pairs kept in observation tanks, courtship behaviour was found
to consist of ¢ number of acts which are described below and illustrated in Fig. 1.

Watching The male hovers motionless waiching the female fram ¢ distonce of
between 5 —15¢m. Often the mole’s body is orched loterglly, the coudal fin quivering
vigorously.

Pursuing The male swims ofter the female ot 0 speed just sufficient to maintoin o
position some 3cm behind.

Looping The male circles round the female in o horizontol plone ot o distance of
some 15cm. The female either remains stationary or moves forward siowly.

2igz9qging The mole swims chead of the female performing olternate sharp turns
to the left ond right,

Nudging The mole prods the female on the dorsal part of her hegd with his
snout. Occasionally the male nudges the female's head ventrally. Nudging behaviour is
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Fig. 1 Acts in the courtship behaviour of the killifish Aphanius fasciatus drawn from life.
A, B, E, F and G show the fish in lateral view; Figs C, D and H show the fish in dorsal view.

followed by the pair swimming together with the male positioned just gbove the femgle dnd
touching her on her head.

Butting The mole prods the female’s belly with his snout.

Pushing The female makes sudden ottempts to push itself inside o flooting algal
mot.

Closping This is the spawning posture and usuolly occurs ofter the femole has

pushed itself inside on olgal mat. The male assumes an S-shape ond wraps its body tightly
round thot of the femgle. Both fish quiver the posterior part of their body. During closping
the fish may assume ¢ horizontal, vertical or oblique orientotion and may even lie upside
down with their ventrol ospect facing the surface.
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Jerking Closping usually ends in g series of rapid jerks by the female. Following
jerking, poir contact is often broken, .

Courtship sequences were anglysed by considering each of the nine acts defined above in
turn and counting the number of times each of the other eight acts followed. Conditional
probabilities for egch two-gct transition were colculoted os described by Slater (1973).
These data ore presented in the form of an ethogrom in Fig, 2.

On the basis of these dato the typical courtship mating sequence seems to be as follows:

Following introduction of o grovid femole into the observation tank, the male's initial
regction wos ‘watching’ for o period of opproximately 35 seconds, normally followed by
furious 'pursuing’ oll over the availoble space. After opproximately 2 minutes of this
behaviour, the male started to ‘nudqge’ the female. Females usually responded to this by
oftempting to move oway from the male, whereupon the male showed ‘looping’ and
'zigzaqqing” disploys. This whole sequence of ‘nudqing’,’looping” and ‘zigzoqging’ losted for
periods of up to 14 minutes. The sequence either termingted obruptly with the male
resuming 'watching” behgviour, or else the femole storted ‘pushing” into an aigal mat. The
male most frequently responded to this by approoching her ond either ‘butting' or
‘closping”, "Closping’ behaviour often occurred three or four times in succession with the
female moving further into the algal mat each time. The sequence either terminated by
‘lerking’, if spawning was successful, or else reverted back to "butting’ and ‘nudging’.

DISCUSSION

In Aphaniys fasciotus , the male ploys the leading role and is more persistent, frequently
spending long periods of time pursuing the female. Obviously this costs the male
considerable expenditure of energy, and courting males appeor to lose weight rapidly, as
indicated by their receding abdomen. The different acts making up the courtship sequence
seem to hove different functions, Thus ‘nudging’ ond ‘butting’, both of which involve
touching the female’s body, appear to serve in grousing mating interest on the port of the
female. "Nudging’ behgviour is common in the courtship displays of several killifish species,
for exomple, Aphysemion occidentalis , Nothobranchiys rachovi and Rivilys magdalenge
(Axelrod, 1987).

"Looping’ and 'zigzoqqing’ oppeor to serve g duol role. When the female is stationary, they
serve to exhibit the male's body. However, if performed when the female is frying to swim
oway from the mgle, they maoy be siroiegies to inhibit the femoles from escaping: by
moving slowly in front of the female in ‘zigzoqging’, or by encircling her in Ioopmq the
male attempts to stop the female fleeing,

The role of ‘clasping’ oppears to be thot of ensuring maximum spowning success, By
wrapping ond pressing his body round the femole's, the male may aid ejoculotion of the .
egqs since in some fish, pressure on the ovory seems to focilitote expulsion of the ovg
from the ovarion lumen (Foster et al, 1969). Additionolly such close proximity of the
partners is likely to ensure fertilization of the majority of eqgs. However, "clasping’ does not
olways lead to spowning., Coreful exomingtion of the algol filaments following “clasping’
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Fig. 2 Ethogram of courtship behaviour in the killifish Aphamius fasciotus Arrow thickness
is proportional to the conditional probability for the transition; conditional probabilities are
also given as small figures; large fiqures are number of times the transition was observed.

behaviour by a pair of fish did not olways reveol loid eqggs. Thus, while courtship is olways
initioted by the mole, it is fikely thot spowning success is offected mainly by femole
receptivity. Females often show resistance to courting males by fieeing from the site, or
¢lse, they may be induced to porticipate in the mating prelimingries, but then refuse to
spown. As in mony other onimal species, courtship behaviour in Aphanivs fosciatys serves
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to synchronize the activities of both partners, ensuring releose of ove and sperm within o
short interval of time, os well as providing an opportunity for mate choice, thereby reducing
wostage of gometes (Hallidoy, 1983; Wootton, 1984).
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