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- Resource availability

~ Ancient homes for -

hard-up hermit crabs

ollusc shells are a vital but some-
times scarce resource for hermit
crabs, protecting them from
mechanical damage and desiccation, but
they require continual replacement as the
crab grows. | have discovered that Coenobi-
ta rugosus, a large, tropical, semi-terrestrial
hermit crab, will resort to using fossil shells
when no other suitable casing is available.
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These unlikely mobile homes fall out of
coastal limestone as it is eroded by the sea
in southwestern Madagascar, placing the
occupants alongside Homo sapiens as
resourceful exploiters of prehistoric animal
remains.-

Hermit crabs procure their protective
casing, typically a gastropod mollusc shell,
from other hermit crabs'?, rather than |
directly from living molluscs’. Reducing
predation is thought to be the most impor-
tant factor in determining shell selection by
tropical hermit crabs', but adults of inter-
tidal species living above the high-water
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mark also pick them for their anti-desicca-
tion propertiess. Hermit crabs often suffer
from a shortage of shells, however, and so
are forced to make do with less suitable
shells or even with artificial materials®.
Coenobita rugosus is one specles that uses
fossil shells as a substitute (Fig. 1) — a
much scarcer resource that drops out of
limestone rocks as they are eroded.
1 found that the number of fossil shells
inspected and used by these crabs is pro-
portional to the lack of availability of local
shells (referred to as the degree of resource
restriction and measured as the propor-
tion of suitable empty shells at three of five
sites; Fig. 2}. The fossil shells used were
from the short-spired, shore-dwelling
marine snails Nassarius, Nerita and Turbo.
Fossil shells were not used at any locality
where suitable empty shells comprised
over 13% of all shells; however, when the
proportion of these fell below 3%, one or
more of 500 crabs exarnined were found to
use fossil shells. One other local hermit-
crab species (of seven species investigated),
Calcinus Iatens, was seen to use fossil shells
(Nerita), but only on one occasion. The
relationship between the percentage of
1 fossil shells inspected and the restricted
availability of non-fossil shells (Fig. 2, top)
was similar to that for actual usage of
fossil shells and restricted non-fossil-shell
availability (Fig. 2, bottomn).

Explanations for this behaviour are
complex, as the crab is unlikely to appreci-
ate the nature of a shell until it has in-
spected it. Fossil shells are generally found
in close association with the limestone rock
of their origin, rather than in locations at

. which hermit crabs might find many
empty shells, such as at the strand line.
The relationship between fossil-shell

inspection and shell restriction suggests
that crabs in shell-restricted areas search
for local shells first. .

Sheiter for hermit crabs could poten-
tially be provided by discarded sheils, shells

Figure 1 Houses for hermit cabs: sometimes very old homes are
better than newer ones, particularly in situations where non-fossil
shells are in short supply.
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046, respectively: P<0.01 -
(ANOVA) in both cases. Fight
counts of 500 gastopod
shells were made in each of 5
supralitioral study sites (isted :
in upper right). Crabs inhabit-
ing fossil shelis were dentified |
{as species), a5 was the fossil
{as genus). Percentages of :
empty molusc shells, fossil
shells and used shells that -
were mechanicalty damaged
or blocked were all recorded
and are ot represerted inthe
graphs. Further details are
available fiom the authar.

Fossil shells used (%)

Empty shells available {%6) !

already occupied by another hermit crab or
by 4 living mollusc, and by buried or fossil
shells. Of the fossil shells I examined,
93-100% had severe structural hindrances
that would block any potential occupant.
But the rarity of exploitation by hermit
crabs of fossil shells cannot simply be due to
the scarcity of usable fossil shells, because
otherwise the extent of usage would be
three times higher (average frequency of
non-fossil shells is 99% of usable shells and
average usage is 99.7%; average frequency
of fossil shells is 1% of usable shells and
average usage is 0.3%). Despite this, fossil
shells are probably the third-largest shell
supplier of all the potential shell sources
as, in common with observations made
elsewhere, no shell excavation™ or requisi-
tion from living moltuscs® was seen.

In southwestern Madagascar, as in man
parts of the world, particularly East Africa’,
collecting of shells on the shore is impor-
tant in artisan fisheries’. Living molluscs are
generally removed from their shells at the
high-tide mark, where piles of shells, which
are mostly too large fo be of use to hermit
crabs, are deposited. However, as shorelines
become more intensively exploited, the
mean shell size of molluscs collected in

this way is getting smaller®®. These piles of -

discarded shells should therefore eventually
help to release hermit crabs from the
prevailing shell restriction, and render the
use of fossil shells unnecessary.
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Easly visual experience and face processing

R. Le Grand, C. J. Mondloch, D. Maurer, H. P. Brent
Nature 410, 890 (2001)

There is a mistake in Table 1 and its legend, as the
resutt of a coding error. The final two sentences of
the legend shoutd réad: "For adults, inversion reduced
the accuracy of the configural set significantly more
than that of the featural set {significant interaction
between orientation and stimulus set {(F;=13.13,
£<0.01), followed by analyses of simple effects
(F.»=62.57, P<0.01)). Patients were less accurate
than controls (matched for age, gender, race and hand-
edness) only for the upright configural set (significant
interaction between group, orientation and stimulus set
{Fs=21.92, P<0.01)." Vaiues in the ‘featural
upright’ column should be 80, 89 and 85 for adults.
controls and patients, respectively. This error does not
affect our conclusions.
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