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Abstract For 3 years aspects of the population
dynamics, growth, and bioactivity (measure of bio-
logically active metabolite biosynthesis) of the
Demospongiae Latrunculia sp. nov. and Polymas-
tia croceus (Kelly-Borges & Bergquist) were exam-
ined on a subtidal reef on the Wellington south coast,
New Zealand. For both species, survival of adult
sponges was high in all seasons, whereas juvenile
sponges had poor survival. Recruitment of
Latrunculia sp. nov. occurred in all seasons indicat-
ing that this species is reproductively active through-
out the year. P. croceus recruited mostly in autumn,
supporting previous work that found the sponge to
be reproductively active in summer and early autumn
only. For both sponge species, growth rates varied
greatly between individuals and were unaffected by
initial sponge size within the range examined.
Sponges generally grew during winter and spring as
the water temperature rose, and shrank during sum-
mer and autumn as the water temperature fell. This
growth pattern may relate to seasonal variation in
food abundance, and for P. croceus it may result also
from seasonal differences in reproductive invest-
ment. After 2 years, Latrunculia sp. nov. and P.
croceus had on average, halved and doubled in size,
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respectively. Latrunculia sp. nov. showed a seasonal
pattern of bioactivity, being most active in spring
possibly to prevent the surface overgrowth of foul-
ing organisms. P. croceus had no seasonal pattern
of bioactivity, but individuals were either very ac-
tive or inactive. The bioactive metabolites in both
species possibly aid in competitive interactions and
prevent predation and biofouling.
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INTRODUCTION

Sponges are an important component in many reef
habitats in terms of biomass and diversity (Reiswig
1973; Dayton et al. 1974; Schmahl 1990) and they
may interact with the wider community in several
important ways. Sponges can provide food (Ayling
1981; Wulff 1994) or shelter (Costello & Myers
1987; Duffy 1992) for other organisms. They can
also filter and extract much of the available
phytoplankton (Reiswig 1971a; Pile et al. 1996,
1997) to the possible detriment of other suspension
feeding organisms. Sponges can compete for and
dominate the substrate (Dayton et al. 1974) and
thereby exclude other organisms from settling and
recruiting into the community.

Although sponges, as a phylogenetic group, are
significant community determinators, their ecology
has been examined in relatively few species (e.g.,
Stone 1970; Dayton et al. 1974; Battershill &
Bergquist 1990). Sponges have been the focal point
of new research in recent times as a source of novel
biologically active compounds (Kitagawa &
Kobayashi 1993; Munro et al. 1994). Sponge growth
and the biosynthesis of bioactive metabolites, in
particular, are poorly understood. Bioactive
metabolites, it has been suggested, aid in competitive
interactions or in preventing predation or surface
overgrowth of fouling organisms (Bakus et al. 1986;
Hay 1996). Because their synthesis represents a drain
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on resources which could otherwise be channelled
into growth or reproduction, organisms may only
synthesise metabolites when they are most required
(Fagerstrom et al. 1987), and for sponges this may
lead to seasonal patterns of bioactivity (Green et al.
1990; Turon et al. 1996; Swearingen & Pawlik
1998).

Some sponges also show seasonal variation in
growth (Elvin 1976; Fell & Lewandrowski 1981;
Turon et al. 1998) possibly influenced by seasonal
cycles of water temperature, but this temporal pattern
is not found in all species (Ayling 1983; Hoppe
1988; Pansini & Pronzato 1990). The population
dynamics of a species encompasses such aspects as
recruitment and mortality (Kingsford & Battershill
1998). Recruitment to the population is dictated by
reproductive activity, which involves sexual or
asexual processes in sponges (Bergquist 1978;
Ayling 1980; Simpson 1984), and post-settlement
mortality. Mortality of juvenile and adult sponges
may result from environmental events such as burial
by sediment (Bakus 1968; Reiswig 1973) or
biological interactions such as predation (Dayton et
al. 1974; Ayling 1981).

In this study, the population dynamics, growth,
and levels of bioactivity of the Demospongiae
Latrunculia sp. nov. and Polymastia croceus (Kelly-
Borges & Bergquist) were examined on an exposed
subtidal reef in Wellington over several years. Both
species are common in this area characterising two
habitats. Latrunculia sp. nov. grows on extremely
exposed rock walls and P. croceus on deeper, open
reef slopes. P. croceus is also common subtidally
throughout New Zealand, and some aspects of its
ecology, particularly its reproductive biology, have
been studied in northern populations (Ayling 1980;
Battershill & Bergquist 1990). These studies have
shown that P. croceus is able to reproduce both
sexually and asexually and that reproductive activity
varies between seasons. There is no published
information on the ecology of Latrunculia sp. nov.
A recent study by Miller et al. (2001) indicated that
there are at least eight species of Latrunculia in New
Zealand, but only one in Wellington which was the
source population of sponges in this study. Both of
these sponge species are additionally of interest
because of the bioactive metabolites that they elicit.
The main metabolite of interest in Latrunculia sp.
nov. is the pigment molecule discorhabdin which has
strong antitumor and antimicrobial properties (Perry
et al. 1988; Lill et al. 1995). For P. croceus, the
bioactive metabolite of medicinal interest has not
been fully identified but it does have strong

Fig. 1 Map of Wellington Harbour, New Zealand, show-
ing study site at Barrett Reef (star).

antitumor properties (National Cancer Institute pers.
comm.). Production of bioactive metabolites was
examined by measuring activity against the P388
murine leukaemia bioassay. This bioassay is a useful
indicator for examining general levels of bioactivity
in extracts from organisms as a preliminary screen
(Blunt et al. 1990). The P388 assay obviously has
no ecological meaning for the two species examined
but because metabolites may have several ecological
roles (Becerro et al. 1997a) it is appropriate to use
an assay which tests bioactivity on a general scale
(Turon et al. 1996).

METHODS

Experimental layout
At the southern, exposed end of Barrett Reef (Fig.
1), where both Latrunculia sp. nov. and P. croceus
are common, two 4 m2 fixed quadrats were set up to
monitor sponge growth, survival, and recruitment for
each species. Permanent or fixed quadrats were used
because growth and survival of known sponges
could be monitored through time (Creese &
Kingsford 1998). Quadrats 4 m2 in size were chosen
because they are known to be of sufficient size to
provide meaningful data on the dynamics of sponge
populations (Kingsford & Battershill 1998) and have
been used effectively in previous studies (e.g.,
Battershill 1986). In addition, they could all be
monitored within one dive which was a prerequisite
in this very exposed area. A tag was hammered into


