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The worm re-turns: hiding behavior of a
tube-dwelling marine polychaete,
Serpula vermicularis
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The polychacte worm Serpula wermicularis (Serpulidae) filter feeds at the mouth of its calcareous tube, but retreats into the
tube when sarted by mechanical stimuli likely to be associated with predators. While in its tube, a worm is safe but cannot
feed. Thus, hiding has a lost-opportunity cost. We show that this cost can be substantial, given that food in the natural habitat
appears in pulses, and good feeding conditions may not last long or recur frequently. We expect that a worm’s hiding time will
be sensitive to the lost-opportunity cost, and we present data from a series of experiments that support this prediction. The
worms seem able to track relatively short-term changes in food availability, and some evidence suggests that they assess food
availability on a relative basis, comparing current feeding conditions to those recently ienced. Hiding and other types of
cryptic behavior are common antipredator tactics, and animals may commonly adjust the durations of such behaviors to current

benefits and costs (including lost opportunity), as they perceive them. Key words: anti
Serpula vermiculanis, Serpulidae. [Behav Ecol 8:186-193 (1997)]
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Hiding is an extremely common antipredator behavior in

a wide ringe of animals that withdraw into a protective
structure to wait for the predator to go away. Typical examples
include many marine invertebrates such as barnacles (Dill and
Gillett, 1991) and tubeworms, turtles, and ground squirrels.
Despite the commonness of hiding as an antipredator tactic,
it has not been studied extensively by behavioral ecologists
[Sih (1992) is a notable exception]. Yet hiding presents some
interesting problems that can be illuminated by the cost-ben-
efit trade-off approach, as have other aspects of antipredator
behavior such as flight initiation distance (Ydenberg and Dill,
1986).

One obvious problem faced by a hiding animal is when to
re-emerge. This problem is particularly acute because, while
hiding, the individual will have only limited information about
the outside environment, especially about whether the pred-
ator is still present. Re-emergence thus carries a risk that is

ted to decline the longer the animal has been in hiding
(Sih, 1992) because predators ought to find it more profitable
to look for undisturbed prey elsewhere. However, the fitmess
benefit of continued hiding must be weighed against its costs,
particularly the lost opportunity to do other things, like feed-
ing and mating, that contribute positively to fimess. Thus, in
general, a particular hiding time (or hiding time distribution;
see Discussion) should be optimal and maximize the expected
fimess consequences of the behavior.

The optimal hiding time should depend on the environ-
ment at the time the animal enters hiding, in so0 far as this
influences the lost-opportunity costs of the behavior. For ex-
ample, if food is particularly abundant and cannot be assumed
to remain 3o, the cost of continued hiding will be relatively
great, and hiding time would be expected to be shorter than
when feeding conditions are not so good. This paper tests this
prediction in a marine polychaete worm, Serpula vermiculanis
(Serpulidac).
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These worms live in calcareous tubes of their own construc-
tion, cemented to rocks in lower intertidal and subtidal hab-
itats, virtually throughout the world. Individuals sit at the
mouths of their tubes, filtering small particles from the sea-
water with a bilobed fan, which is susceptible to being nipped
by small fishes and perhaps crabs, as reported for other tube-
dwelling polychaetes (de Vlas, 1979; Gore et al., 1978; Hen-
driks, 198]1; Kuwamura, 1983; Nicol, 1950; Randall and Rand-
all, 1960; Woodin, 1982; Yoshiyama and Darling, 1982). In
response to shadows, to touch, or to water movement, the
worm retracts quickly into its tube and seals itself in with a
rubbery structure (a2 modified fan) called an operculum. In
this withdrawn position, which may be adopted for 20 min or
more (Dill LM, Fraser AHG, personal observations), the worm
is invulnerable to cropping (as opposed to crushing) preda-
tors, but it cannot feed or respire. The lest-opportunity cost
of hiding should depend on the concentration of food in the
water at the time of hiding.

We first show that hiding time varies inversely with food
availability (experiment 1) and that the worms can track rel-
atively short-term changes in this environmental variable (ex-
periment 2). Experiment 8 provides evidence concerning how
worms may assess food availability. Finally, we present daa on
the dynamics of food availability in the field, considering why
the worms’ flexible behavior is likely to be adaptive in their
wave-washed environment Although variation in state (ie.,
hunger) and ambient predation risk are also likely to influ-
ence hiding time (e.g., Dill and Gillett, 1991), we kept these
factors constant in the present experiments.

METHODS
General

All worms used were collected at Belcarra Park, Indian Arm,
British Columbia, Canada, and were of medium size (3.5 %
0.10 mm SE in tube aperture, inside diam). They were housed
10-20 to a tank and exposed to a sharp mechanical shock in
the experiments. We measured hiding times (to the nearest
second) only for worms whose fans were fully extended at the







