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ABSTRACT
A benthic, calcareous foraminiferan c£ Pararotalia venusta (Brady, 1884) was in five cases
found attached to the shell of the veliger larva of the muricid gastropod Thais javanica
(Philippi, 1846). Observations showed that such foraminiferans are able to move onto and
attach to the larval shell and that the swimming veliger larva is able to carry this load.
Most other dispersal mechanisms described in foraminiferans occur in shallow water or
are of local importance. In contrast to them, this mechanism may be important for long
distance dispersal also over the sublittoral or in the deep-sea and even between separated
deep-sea areas.

INTRODUCTION
Few studies of dispersal in foraminiferans
have been made (Bock 1970; Buzas et al.
1977; Bernstein et al. 1978; Lessard 1980;
Spindler 1980; Lipps 1982; Hayward 1983;
Palmer & Gust 1985; Buzas & Culver 1989,
1991; Benzie 1991) and most ofthe existing
knowledge is based on occasional observa
tions (Gerlach 1977). Also, very little is
known about the dispersal mechanisms. One
of these is epizoic dispersal. Foraminiferans
have been found attached to a variety of
motile organisms (Rieth 1957; Zann et al.
1975; Farmer 1977; Mullineaux & DeLaca
1984; Moore 1985; Cedhagen 1988; Rosso &
Sanfilippo 1991; Brown & Berkman 1992;
De Vantier 1992; Plaziat 1993; Svavarsson
& Davidsdottir 1995). Most of these organ
isms live in fairly shallow water or do not
cover long distances.

There is some evidence as to the capabil
ity offoraminiferans to disperse effectively:
(1) Foraminiferans are very common fossils
since the Palaeozoic Era and have been used
as stratigraphic "markers", because many
ofthem have a wide geographic distribution
and a short geologic occurrence (eg Buzas &
Culver 1989, 1991). (2) Some foraminiferans
are obligate parasites which are common on
hosts with a scattered distribution, eg ses-

sile bivalves (Cedhagen 1994), or live as
hyperparasites on parasitic gastropods liv
ing on deep-sea crinoids (WarE3n & Carney
1981). (3) Genetic distances between
foraminiferans in the western Coral Sea, and
on the Great Barrier Reef suggest the pres
ence of long-distance dispersal (Benzie
1991). (4) Foraminiferans have also been
recorded in colonisation experiments (eg
Wefer & Richter 1976; Widbom 1983; Ced
hagen unpubl.). These studies and observa
tions suggest that foraminiferans disperse
effectively.

The present observations may fill a gap
in the knowledge oflong-distance dispersal.

MATERIAL AND METHODS
Egg capsules and larvae of the muricid gas
tropod Thais javanica were reared in
aquarium at the Phuket Marine Biological
Centre, Thailand, as described by Middelfart
(1998). About 300 competent larvae of T
javanica were collected and examined after
20 days of pelagic development.

RESULTS
Five of the 300 larvae carried each a sin

gle foraminiferan, viz Pararotalia c£ venusta
(Brady, 1884), attached to the shell (Fig. 1).
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Figure 1. A-C. The veliger shell of the muricid gastropod Thais javanica with the foraminiferan
Pararotalia cf. venusta attached to it. The scale bar indicates 100 ].lm.

All ofthe foraminiferans were located on the
same part of the shell, viz on that side of it
that is directed downwards when the larva
swims (Fig. 2).

DISCUSSION
Although the observations were made in
aquarium, they show that the forami
niferans are able to move onto the veliger
shell and attach to it and that the veliger
larvae are capable of carrying these epi
bionts when swimming.

The size ofthe foraminiferan shows that
the foraminiferan is probably older than the
gastropod larva (Boltovskoy & Wright 1976).
Consequently, the foraminiferan has actively
moved onto the gastropod after living else
where previously. This agrees with the fact
that the genus Pararotalia has been reported
to contain free-living herbivorous species
that live clinging to substrata in inner shelf

environments (Murray 1991).
As mentioned above, the foraminiferans

were in all cases attached to the same part
of the veliger shell, viz that side which is
directed downwards when the larvae swim.
Two explanations for this are possible: (1)
The velum or other soft organs of the larva
remove epibionts within their reach, so that
the position of the foraminiferans must be
outside ofthat reach. However, we have nei
ther any observations nor any literature in
formation to support this hypothesis. (2) The
second explanation is that the foraminiferan
moves onto the shell when the veliger larva
is close to the bottom. We find this explana
tion more plausible, as the foraminiferans
are attached to that part of the shell that
most likely will come into contact with the
bottom.

There are a few parallels to our observa
tions. Some veliger larvae are capable oflong
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Figure 2. Diagrammatic drawing showing the
orientation ofthe swimming veliger larva ofThais
javanica and the position ofthe epibiotic forami
niferan (F).

distance dispersal and can carry other or
ganisms. Scheltema (1973a,b) found that the
sessile ciliate Folliculina simplex maintains
its wide distribution, across the entire At
lantic Ocean, through epizoic dispersal by
gastropod veligers with a prolonged larval
period, so-called teleplanic larvae. Our ob
servations show that this method may be
used by benthic foraminiferans as well. Dr
Kurt W. Ockelmann (pers. corn.) has ob
served several cases of foraminiferans at
tached to the shells ofjuvenile bivalves drift
ing with the help of a byssus thread.

Benthic foraminiferans are often found
on the hulls of ships and on drifting objects
like wood, algae, coconuts, and seaweed (eg
Gerlach 1977). This type of dispersal is pos
sible only for foraminiferans living in
eulittoral or shallow sublittoral environ
ments. This is also true for the cases men
tioned in the Introduction. Most of the or
ganisms reported to carry foraminiferans
over the sublittoral or in the deep-sea do not
cover long distances. Some deep-sea mol
luscs have planktotrophic veliger larvae
(Bouchet & Waren 1979) that migrate to the
sea surface during their development
(Bouchet & Fontes 1981; Bouchet & Waren
1994). Dispersal with the help of such lar
vae may be an important mechanism oflong
distance dispersal over the sublittoral or in
the deep-sea and even between deep oceanic
areas separated by shallow areas.

Further observations are needed. It is im
portant to find out whether the mechanisms
discussed is a common phenomenon or not

and examination of plankton samples from
the open sea could be one way to achieve this.
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