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Aquarium observations of the behaviour of the actinian Hormathia digitata when mounting live speci-
mens of the gastropod Colus gracilis are fully described for the first time. C. gracilis actively initiates an
association with H. digitata by approaching and remaining stationary near the actinian.

Introduction

Behavioural patterns displayed by different species of actinians mounting a gas-
tropod shell are similar but not stereotyped (Ross, 1974b: 290). Similarities in behavi-
our may reveal a shared ancestry. Although considered to be ancestral (Balss, 1924:
778; Carlgren, 1928: 170; Ross, 1974a: 123) to the often studied hermit crab/gastropod
shell / actinian symbioses, associations in which a gastropod carries one or more actin-
ians (for a review see Ates, 1997) have only been studied in detail by Hand (1975) and
by Ross & Kikuchi (1976). Hormathia digitata (O.F. Miiller, 1776) is a well-known, non-
obligate associate of live gastropods (Stephenson, 1935). Although Ross (1974a: 117)
did not have individuals of H. digitata “available in the numbers or in the conditions
necessary for a satisfactory testing of their ability to transfer from other surfaces to
shells”, he (Ross, 1974b: 288) described their behaviour when mounting a gastropod
shell in one sentence.

Prospects of obtaining other specimens continue to look bleak and so my observa-
tions, although limited in number, are here presented as the first complete descrip-
tion of the behaviour of H. digitata when mounting the gastropod Colus gracilis (Da
Costa, 1778).

Material and methods

In February 1983 four specimens of C. gracilis carrying in all five specimens of H.
digitata on their shells were obtained from the Rijksinstituut voor Visserij-Onderzoek
(RIVO) at IJmuiden (Netherlands). In October 1983 I obtained three more specimens
carrying three actinians from the same source. The gastropods were 2-5 cm long (shell
length) and the actinians were 1-4.5 cm column height in extension. The animals had
been trawled by fisheries research vessels in the North Sea north of 55°N, from 40-50
m depth. All were kept in a well insulated aquarium (dimensions 97 x 37 x 43 cm)
containing about 140 litres of sea water (ClI” > 16.5%0) originating from the Ooster-
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schelde estuary in the southwestern part of the Netherlands.

The cooling system of a discarded refrigerator was used to maintain a low tem-
perature in the aquarium. In winter the aquarium temperature did not fall below 1°C.
In summer (maximum outside air temperature more than 30°C) the cooler kept the
water temperature below 7°C but the primitive thermostat and the underpowered
cooling unit caused temperatures to vary between 4° and 7°C over periods of about
48 hours. Although the front side of the aquarium had double glazing, inspection of
the aquarium contents had to be limited in order to keep the insulation in place as
long as possible, specially in case of high outside air temperatures. Due to a break-
down of the cooling unit the observations were discontinued after 17 months.

All specimens of Hormathia digitata were detached from the gastropod shells and
allowed to settle on the glass walls of the aquarium as well as on flat stone plates
used for decoration. In about two months the gastropods had apparently adapted to
aquarium conditions as was assumed from their taking food (mussel, fish and shrimp
meat) and from their moving about in what seemed a healthy condition. Considering
their behaviour no acclimatization period appeared to be necessary for the actinians.
The actinians were fed the same food as the gastropods.

Results

The observations made on the behaviour of Hormathia digitata in its relation to
Colus gracilis are described in several stages, as follows.

(1) Approaching.— About three months after the first animals had been trans-
ferred to the aquarium it was seen that a gastropod remained motionless at a distance
of less than about 2 cm from an actinian attached to a stone plate. While situated next
to the actinian the gastropod slightly tilted over and its tentacles remained in sight. It
did not move at all. Three of the gastropods of the first batch and all of the second
were subsequently seen to act like this. This stationary attitude of the gastropod was
seen to last between half an hour and three days but may have lasted much longer.
More than usual tentacular activity by the actinian was noted two times when the
gastropod was beside it, but it did not result in adhesion.

(2) Tentacular adhesion.— A reaction by the actinian was seen four times in the
observational period. When some tentacles touched the gastropod shell the tentacle
crown was partly withdrawn, at the same time keeping contact with the shell. The
column of the actinian then bent toward the gastropod. The latter did not move. A
small number of tentacles only partly adhered to the gastropod shell. In two cases
adhesion of the tentacles was on the side of the shell quite near the second whorl and
in the other two on the anterior side so that the proboscis was touched by some tenta-
cles, without an obvious reaction of the gastropod.

(3) Freeing the pedal disc.— The detachment of the disc followed almost without
interval after tentacular adhesion. Between 10 and 20 minutes after the adherence of
the tentacles to the gastropod the pedal disc appeared to be free.

(4) Arching the column.— Subsequently the column of the actinian bent sharply
without detaching the tentacles (see fig. 1). Between 15 and 40 minutes elapsed before
the actinian positioned its pedal disc to allow mounting of the shell. In one out of four
observed cases a very small cone as depicted by e.g. Ross (1974b, fig. 3B, C, and D) in
Stomphia coccinea (O.F. Miiller, 1776) was visible in the centre of the pedal disc. Such a
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Fig. 1. The column of Hormathia digitata is sharply bent when mounting the gastropod (stage 4 in the
mounting behaviour, see text). Scale 1 cm.

cone may have been present but obstructed from view in the other observed instances.

(5) Sticking to the shell.— The pedal disc did not flare out in the four instances
witnessed. Attachment to the shell started from the edge of the pedal disc. In one case
the pedal disc seemed to attach to the shell instantly, whereas in one other attachment
followed in about 30 minutes. In the remaining two instances attachment to the shell
took more than one hour. How long exactly is unknown as observation was stopped
for reasons explained under Material and methods.

About 15 months after the first animals were put in the aquarium in all six speci-
mens of H. digitata appeared to have recolonized a specimen of C. gracilis.

All specimens survived until July 1984 when the cooling unit broke down causing
the aquarium temperature to rise to 18°C and above within 36 hours.

Discussion

“Tentacles of H. digitata drape themselves on the shell without strong clinging,
and settling occurs by expanding the pedal disk with little flexion of the column”
(Ross 1974b: 288). Although short, this description differs in most respects from my
observations of the transfer behaviour in H. digitata. As there are no criteria for the
strength of the actinian tentacle clinging to a gastropod shell I leave that aspect aside.
The partial withdrawal of tentacles by H. digitata after getting in contact with the shell
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as I saw it cannot be described as draping. | saw no expansion of the pedal disc, but I
did see considerable flexion of the column of H. digitata.

At least three explanations for the different result are possible. Ross (1974a: 117)
saw a different gastropod host, i.e. Neptunea antiqua (Linnaeus, 1758). My animals
were certainly healthy, possibly contrary to those observed by Ross (see introduc-
tion). Lastly, different behaviour patterns may have developed in different parts of
the distributional range of the species in question.

Some aspects of the transfer behaviour in Hormathia alba (Andres, 1881) as
described by Ross & Zamponi (1982) (as Paracalliactis mediterranea Ross & Zamponi,
1982, see Tur, 1993) are similar to what Ross (1974b: 288) succinctly described for H.
digitata. According to Ross & Zamponi (1982: fig. 3) H. alba may expand its pedal disc
while hardly flexing its column when transferring to a shell. However, H. alba seems
to withdraw its tentacles to some extent like my specimens of H. digitata. More experi-
ments are desirable.

Hand (1975: 512) noted the ‘overpowering’ of Austrofusus glans (Réding, 1798) by
Calliactis conchicola Parry, 1952. By this is meant that the actinian forces a partnership
upon a passing gastropod by getting hold of it with its tentacles. I did not see any-
thing that could be explained as such. C. gracilis approaches H. digitata and takes an
attitude near it different from a resting posture. In the aquarium C. gracilis spends a
lot of time seemingly resting, the shell pulled flush to the substratum so that no soft
parts are visible (personal observation). Ross & Kikuchi (1976: 45) described a similar
approaching behaviour by the gastropod Siphonalia filosa (Adams, 1863) in the pres-
ence of Hormathianthus spec. and they suggest the possibility that “the gastropod
assists the actinian to settle on the shell by a form of passive co-operation”. My obser-
vations indicate that C. gracilis is more than merely assisting its actinian. Approaching
its future partner and remaining stationary near it as well as allowing it to climb on
its shell, may be as important for the initiation of the symbiosis as the actual climbing
by the actinian. I do not know what triggers C. gracilis to approach and to remain near
H. digitata, but physical contact is not necessary for the gastropod to do it.

If attached to a gastropod, H. digitata is almost always located on the first whorl of
its host [Stephenson, 1935: fig. 88; Dales, 1957: fig. 5 (as Allantactis parasitica Daniels-
sen, 1890, see Riemann-Ziirneck, 1994: 202); Pearce & Thorson, 1967: fig. 2; personal
observation of specimens collected by RIVO as well as of specimens kept in the Zoo-
logical Museum, University of Amsterdam], only rarely covering part of the second
whorl as well. This is even the case when two specimens of H. digitata are situated on
one gastropod (fig. 2). I suggested (Ates, 1997: 16) that it was inconceivable how a
gastropod, contrary to a hermit crab, would be capable of controlling the position of
an actinian on its shell. However, the ‘favourite’ position of H. digitata on C. gracilis
may indeed be controlled by the gastropod as a result of offering its anterior end for
mounting by C. gracilis.

Reports on C. gracilis carrying H. digitata in nature appear to be few (Ates, 1997:
12, 13). The approaching and mounting behaviour as reported here seems to be use-
less if symbiotic actinians would be rare or absent in the range of C. gracilis. Recent
North Sea records of H. digitata and of three species of gastropods (C. gracilis, N. anti-
qua and Buccinum undatum Linnaeus, 1758) capable of carrying it include those pub-
lished by Dyer et al. (1983: 687) and Basford et al. (1989: 399). In these studies H. digi-
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Fig. 2. Two specimens of H. digitata situated on the first whorl of the shell of the gastropod Colus gra-
cilis. Scale 1 cm.

tata was found attached to all these three species of gastropod and to large whelk
shells containing hermit crabs but more precise information is not available (pers.
comm. by Dr GJ. Cranmer, Luton, England). It would be interesting to know the fre-
quency of the (co-)occurrence of H. digitata and gastropods. Equally interesting would
be to study the behaviour of gastropod species other than C. gracilis towards H. digita-
ta.
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