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Abstract Burrow morphology and intraspecific
burrow plasticity in relation to environmental con-
ditions were examined for an intertidal population
of Callianassa filholi Milne-Edwards, 1878 in south-
eastern New Zealand. Multivariate analysis of bur-
row features revealed no significant differences in
burrow morphology between seasons. However,
dissimilarities between burrows from different sea-
sons could be identified and included differences in
lateral extent, total length, and volume of burrows.
These size parameters each showed low values in
winter, coinciding with low seawater temperature
and high organic content of the sediment. There was
no significant relationship between any of the three
size parameters and sediment grain size or shore
height of the burrow, but lateral extent and total
length of the burrow were significantly related to
organic content of the sediment, decreasing with
increasing organic content. Furthermore, there was
a significant positive relationship between seawater
temperature and total length of the burrow. Data
from the present study imply that intraspecific vari-
ation in burrow morphology for callianassids is de-
pendent on environmental variables, which has
consequences for the construction of useful burrow
models.
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INTRODUCTION

Thalassinidean shrimps construct burrows in inter-
tidal and subtidal soft sediments (Posey 1985;
Witbaard & Duineveld 1989). Their burrows are
considered to be amongst the deepest (>50 cm) and
most complex decapod burrows (Dworschak 1983;
Atkinson & Taylor 1988), and are used for shelter,
reproduction, and feeding; most thalassinideans live
exclusively within the burrow, except for a brief
pelagic stage (Griffis & Suchanek 1991). The mor-
phology of thalassinidean burrows has intrigued
geologists, paleoecologists, and marine ecologists
for a number of years (MacGinitie 1934; Weimer &
Hoyt 1964; Frey & Howard 1975), but depth and
complexity of the burrows have impeded studies on
burrow architecture until the relative recent advent
of epoxy and polyester resins (Shinn 1968). Use of
resin has enabled detailed casts of entire burrow
systems to be obtained (Atkinson & Chapman 1984)
and has allowed investigations into the burrow mor-
phology for a variety of thalassinidean species
(Tudhope & Scoffin 1984; Vaugelas 1984,
Dworschak & Pervesler 1988). Studies document
high levels of variation in burrow architecture (see
review Dworschak 1983), and it has been suggested
that burrow types reflect species-specific differences
in feeding mode (Suchanek 1985; Vaugelas 1990;
Griffis & Suchanek 1991). However, burrow clas-
sification models based on trophic modes fail to
account for intraspecific variation in burrow mor-
phology, even though improvements to such mod-
els have been proposed recently (Nickell & Atkinson
1995). Intraspecific burrow plasticity has been linked
to biological factors (e.g., population density (Nash
et al. 1984); space-resource competition with associ-
ated macro-infauna (Peterson 1977)), and environmen-
tal conditions (e.g., sediment type (Griffis & Chavez
1988); organic content (Rowden & Jones 1995)).






