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Introduction

The sepiolid, Euprymna scolopes, is abundant in some areas of the
Hawaiian Islands. The species has been the subject of sophisticated
physiological studies (e.g. ARNOLD ¢t al., 1972; SiNcLEY, 1981), but not
many other kinds of investigations. Information on natural history
(BERrRrY, 1912) is minimal. As far as I know, nothing has been published
on social behavior. It may, therefore, be worth recording a few observa-
tions made in late November and early December of 1981.

Materials and methods

Some 25 individuals of Euprymna scolopes were found and collected in Kaneohe Bay, Oahu,
on the evening of November 29th between the hours of 7:30 and 9:00 p.m. They were
swimming or drifting high in shallow water (20 cm to 1 m) near the ‘‘mainland’’, not far
from the pier used by boats to Cocos Island. All the animals were moving diagonally in-
shore. Winds and tide were strong. The substrate was sand with patches of rock and coral.
According to A. Novicki (pers. comm.) this habitat is typical of the local population of the
species.

Eighteen of the collected animals were taken to the laboratory of the University of
Hawaii on Cocos Island itself. At first, they were divided into two groups. One comprised
the five smallest individuals. (These must have been juveniles. They were not measured
precisely; but they were evidently larger than the newly hatched individuals described by
ARNOLD ¢t al., op. cit.). The rest, including at least two sexually mature adults (see below),
were kept together in the other group. Each group was placed in a separate tank with run-
ning aerated sea water. The tanks were made of wood. Their horizontal dimensions were
approximately 0.9 x 1.3 m. The level of the water was changed from time to time. Both
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tanks were kept bare except for a scattering of rocks and bits of PVC pipe. Two nights and
one day later, all the animals were transferred and placed together in a much larger
wooden tank approximately 7 m long. In this tank, sand was scattered in patches. Some
patches were 6-7 cm deep.

The illumination was fairly regular. In general, there was artificial (ordinary fluores-
cent) light for 12 hrs during the day, and complete darkness for 12 hrs at night. A few
variations, for experiment or observation, were introduced by turning off the lights during
the day and by using flashlights at night.

The animals were fed small crustaceans. They seized Leander promptly. They learned to
take brine shrimps.

One individual died the day after capture. All the others survived and flourished. They
were still flourishing some considerable time after the observations recorded here were
finished (E. S. REEsE, pers. comm.).

Observations
Diel rhythm.

The species is primarily nocturnal. Individuals are well known to bury
into the sand during the day and to emerge at night (viz. above). Inter-
mittent observations showed that the captive animals, with or without
sand available, were more active at night than during the day. That this
rhythm was not only “‘intrinsic’’ but also a response to the environment
was demonstrated by the fact that some of the captives began to move
more actively than before if the lights were turned off for 15 minutes or
more during the day, at high noon as well as in early morning or late
evening.

Even with sand available, a buried captive would sometimes emerge
into full light for a little hunting (see below).

Solitary habats.

Most of the animals found in the wild were scattered. The captives usual-
ly tried to keep as far apart from one another as was possible in confined
conditions. Like individuals of another kind of small cephalopod,
Idiosepius pygmaeus (all references to this species are from Moynihan, in
press), they avoided rather than fought with one another. Most of the
avoidance was subtle, a mixture of slight advance and retreat
movements. Only occasionally was there overt display.

Sand burying and crypsis.

An animal seeking to bury itself in the large laboratory tank would back
into a slope of sand, perhaps lunging repeatedly, until most of the body
was covered. It would then begin to use its long tentacles to throw sand
over the remaining exposed parts of the body (mostly head). The
movements involved were characteristic. First the tentacles were spread
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far apart. Then they were swept forward or backward. The movements
of the two tentacles were closely synchronized, and always in the same
direction on any given occasion. At the end of a sweep, a small ‘‘pinch”’
of sand was flicked upward. The sand was thrown backward, on to or
over the head, if the sweep had been forward. It was thrown forward if
the sweep had been backward.

The result was that the performer became covered with sand. The pro-
cess could be quick. Sometimes the eyes remained just barely visible.
More often they also disappeared from view. It seems unlikely, however,
that any individuals went very far below the surface. Otherwise they
could not have emerged when there was darkness at noon.

This burying technique would seem to be generally similar to cor-
responding procedures of other species of sepiolids (described by von
BoLETZKY & vON BoLETzKY, 1970) but not identical in all details.

Individuals of Euprymna scolopes are predatory (see below). They can
hardly fail to be preyed upon as well. Burying must provide some protec-
tion, simple but complete crypsis against visually hunting predators. The
same behavior can also be used against prey. The advantages of burying
are easy to understand.

There are, however, some anomalies and complications. Even ex-
posed captives spent most of their time on or near the bottom (they were
never given a chance to explore a high water column). When they were
not displaying they usually assumed colors and tones, at least on the head
and back, which resembled the bottoms against which they were being
seen. They were medium brown on medium brown wood; finely mottled
light pinkish-gray on finely grained light pinkish-gray sand. Some of the
resemblances were almost uncanny, especially (to the human eye) on
sand. Why, then, should the animals go to the trouble of burying? The
activity must expend considerable energy. Perhaps there are various
dangers to be avoided. Although many potential respondents of scolopes
probably rely upon vision, some predators may use chemotactile senses
as well or instead of eyesight. Visual camouflage does not work against
nonvisual enemies.

Crypsis by digging and crypsis by color change both occur. There also
is at least one other type. The animals can be sticky. When we released
brine shrimps into the first tanks, many of the captive scolopes were soon
covered by thick mats of shrimps which were obviously stuck. The mats
looked like colonial or algal growths. This, in itself could be effectively
cryptic or deceptive. (After all, some crabs attach pieces of sponge, col-
enterates, etc., to parts of their bodies, presumably for concealment).
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Fig. 1. From top to bottom... a. An animal in Dark with ‘‘Ring’’ and Golden Eyebrows.
b. An animal in lightish with partly extended White Arms and a ‘‘Ring’’. c. A full Dice
with semi-Dark eyebrows and very Dark Arms. d. A recently emerged individual with
full carapace and party extended Dark Arms.

Still, it seems more likely that the stickiness of scolopes is primarily design-
ed to hold sand grains. When our captives emerged from the sand, they
were covered by ‘‘carapaces’’ of sand (and bits of broken shell). (Fig.
1d). Again the visual effect was peculiar and misleading.

Different kinds of crypsis may be used differently in the wild. This is a
subject we could not study in the laboratory. It should be noted, never-
theless, that the diversity of forms of crypsis (see also below) may be
positive evidence that predation pressure is severe upon the species in
nature.

Carapaces were always discarded sooner or later. Sometimes there was
an immediate dissolution. At other times the process was delayed. An
animal might even swim with the carapace nearly intact. When a persis-
tent carapace finally broke up, it was often in large chunks. Thus it would
seem that stickiness may vary. There is supporting evidence from the
brine shrimp incident. Although many scolopes acquired mats, other in-
dividuals remained clean.
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The stickiness of scolopes must depend upon secretions of the ectoder-
mal epithelium. Singley (0p. cit.) has noticed that there are several kinds
of secretory cells in this tissue. One wonders, therefore, if the epithelium
1s capable of producing a solvent as well as a glue or, at least, of turning
the production of glue off and on. If so, it would be nice to know if the
choice between sticky and non-sticky is facultative or obligate.

Aspects of escape behavior and Inking.

Our captive animals seemed to be tame from the day of capture. The
temperament of the species is distinctive. Individuals were not easily
dislodged from rest, or deflected from normal maintenance activities, by
mildly alarming stimuli. Unlike some other cephalopods (e.g. Loligo spp.
and Idiosepius pygmaeus) they do not dash off in overt retreat or escape at
slight provocation.

A few examples of ‘‘stolidity’” may be cited. Captive individuals in or
on sand were occasionally nudged with a finger. In many cases, the
touched animal moved away a few centimeters, slowly and with obvious
reluctance. Animals on or above bare wood, which might have felt vul-
nerable, were hardly more responsive. Individuals actively hunting and
feeding could be approached and inspected with a magnifying glass from
a distance of 10 cm or less. They may have been more perturbable at
night than during the day (see below), but the difference was not great.

This temperament must be adaptive in nature. It may be part of the
same broad functional complex as crypsis. Again it would be useful to
know more about real predation.

Of course, individuals of scolopes are not absolutely impervious to
disturbance. Some animals seem to be slightly more sensitive than
others. Even the most stolid individuals could be provoked to fast and
fairly extensive retreat if they were molested sufficiently strongly. The
more active retreats usually were accompanied by special color patterns
such as Dark and Ring. These are discussed below.

Another behavior pattern may be more conveniently described here.
The most vigorous escapes were often preceded or initiated by the ejec-
tion of a blob of ink. This was conventional. Inking is performed by
many cephalopods in similar circumstances. Ink may act as a decoy to
confuse predators. The blobs produced by our captive animals seemed to
be particularly finely adapted to their function. They were similar in size
to the animals themselves. They were comparatively very cohesive, keep-
ing round or oval shapes even when they were tossed about in swirling
waters. Their resemblance to their producers was considerably greater
than is usual among cephalopods.







































