
Ostracode Abundance and Diversity
within Rocky Habitats of Jacobsen’s Bay,
Lake Tanganyika

Heather Heuser and David Knox

Introduction

Lake Tanganyika, East Africa, is one of the
oldest and deepest freshwater lakes in the
world. As such it has come to support a var-
ied and largely endemic flora and fauna. In
recent years the shores of Lake Tanganyika
have been subject to deforestation and the
rapid expansion of subsistence agriculture that
may have led to dramatic changes in habitat
quality and availability within the lake.  In or-
der to understand these changes and how they
affect ecological processes of the lake it is
necessary to examine habitat conditions and
the abundance and diversity of organisms at
both disturbed and undisturbed sites.

In this study we determined the abundance and
diversity of live ostracodes at Jacobsen’s
Beach, a relatively undisturbed site south of
Kigoma Bay.  Ostracodes are small bivalved
crustaceans that feed on organic detritus and
algae along rocks and the sandy bottom of
the lake.  Although little is currently known
about the specific ecological constraints of dif-
ferent ostracode species, their excellent pres-
ervation potential as fossils makes them po-
tentially important faunal indicators of long
term environmental change.  Before their po-
tential can be realized, a connection needs to
be made between the appearance of specific
ostracode species and specific environmental
conditions.  Once this connection is estab-
lished specific fossil ostracode species can be
used as specific paleoenvironmental indica-
tors.  In this study we sought to provide pre-
liminary data on the watershed surrounding our
study area, and to establish a connection be-
tween ostracode abundance and diversity and

environmental conditions of Jacobsen’s Beach,
Kigoma, Tanzania.

Methods

We created a map of the Jacobsen’s Beach
watershed (Fig 1) by personal observation to
help  provide an environmental context for fu-
ture studies of disturbance variables affecting the
biota of Jacobsen’s Bay. This map may prove
useful to other workers investigating possible
correlations between patterns in ostracode spe-
cies abundance and diversity and specific shore-
line conditions and watershed ground cover and
land use.  We used Adobe Illustrator 7.0 to draw
the map after scanning the shoreline and contour
lines from the topographic map (Sheet 92/3 by
the Surveys and Mapping Division, Ministry of
Lands, Housing and Urban Development of the
United Republic of Tanzania).  We created  habi-
tat maps along nine underwater transects at
Jacobsen’s Bay to help determine the offshore
environmental parameters that may contribute to
structuring ostracode abundance and diversity
within the bay (methods outlined in Knox, this
volume).

To establish the connection between habitat and
ostracode abundance and diversity we focused
on live ostracodes of the rocky habitat south of
Jacobsen’s Beach One.  We collected samples
by SCUBA diving to depths of 5 and 10 meters
and collecting the ostracodes using a hand-held
underwater suction pump over a 25 cm2 quad-
rat.  Suctioning cleared the collection surface of
all detritus and any ostracodes present. Each
sample was collected along a series of transects
that extended lakewards from the southern wall
of Jacobsen’s Bay (Fig 2). If there was no rocky
surface directly on the transect we collected from
the nearest rock large enough to accommodate
the quadrat.  Once the samples were brought to
the surface we transferred them from collection
bottles to glass jars, using a 63 mm sieve to re-
place the lake water with ethanol.  This was nec-



essary in order to preserve the ostracode bod-
ies within their shells and distinguish between liv-
ing individuals and empty carapaces.

We used an Olympus stereomicroscope and a
gridded plastic petri dish to identify the first 200
ostracodes of each sample, transferring repre-
sentative individuals of each species onto
micropaleontoloogy slides for more precise iden-
tifications.  To determine ostracode abundance
we allowed what remained of each sample to
dry out on a pre-weighed petri dish and deter-
mined the total weight of the dry sample.  We
transferred a fraction of the total sample onto a
second pre-weighed petri dish and counted the
number of ostracodes in the subsample after
determining its weight.  In cases where the
ostracode abundance was very low (Transect
4) we counted all individuals in the total sample.

We calculated ostracode abundance per square
meter and used this number to convert propor-
tionate species abundance data to number of in-
dividuals per species per square meter (Table
1).  We calculated species diversity (Fig 3) us-
ing the Fisher’s Alpha Diversity Index
(Rosenzweig 1995) and used these values to
compare species diversity with the slope of the
rock surface from which the ostracodes were
collected (Fig 5).  We used the Chao-1 Diver-
sity Estimator to estimate the total diversity of
the ostracode community using the observed dis-
tribution of singletons and doubletons within the
analyzed sample to represent the distribution of
rare species within the community (Fig 4).  We
then employed the Jaccard Similarity Index to
illustrate assemblage differences between all
sampled localities along the bay at 5m and 10m
depths (Table 2).

We utilized the cluster analysis subroutines of
Systat 7.0 (Systat 1997) to group sites into 4
clusters based on similar patterns of species
abundance and diversity.  We performed this first
by K-Means Clustering (Fig 4) and then by Hi-

erarchical Clustering (Fig 5) after standardizing
data to transform the values of each variable to
z-scores (SD option) to keep the influence of all
variables comparable.

Results

Figure 1 illustrates the ground cover, roads,
houses, and elevation of the Jacobsen’s Beach
Watershed.  This site has been considered to be
relatively undisturbed in this and prior studies,
because there are very few roads, houses, and
agricultural plots. However, ground cover con-
sists primarily of previously cleared, secondary
woodland.  The map will become more useful
as more sites are examined to encompass a range
of disturbed and undisturbed sites, as it may then
be used as a basis for comparison.  Figure 2
shows the locality and corresponding habitat of
each transect within Jacobsen’s Bay.

The abundance and diversity of Jacobsen’s
Beach ostracodes are presented in Table 1, ex-
pressed as number of individuals per species per
square meter.  We used this data to calculate the
Fishers Alpha Diversity Index (Fig 3) and the
Chao-1 Diversity Estimator (Fig 4).  Fisher’s
Alpha combines ostracode abundance and di-
versity into a single value and is based on the
assumption that species abundances fit a log-
series distribution. Chao-1 estimates total popu-
lation diversity based on the occurrence of single-
tons and doubletons within the analyzed sample.
The graphs show that ostracode populations are
more diverse at 10m than 5m.  The high 10m
Chao-1 values illustrate that there is also a higher
abundance of rare species at 10m sites. This may
be because in deeper water there is less wave
energy and more available food for ostracodes
as more detritus settles to the bottom and a
greater variety of algae is able to establish on the
rocks.  However, the true explanation will not
be known until more research is done to test this
hypothesis.  Sample T1:5m, located closest to
Beach One has the lowest Chao-1 value, with



very little species overlap with other samples.
The reason for this is not yet understood, though
it may be related to the fact that this is the most
sheltered transect. Figure 5 shows the relation-
ship between rock surface slope and ostracode
diversity as indicated by the Fishers Alpha Di-
versity Index.  No correlation is apparent, as
diversity remains fairly constant as slope in-
creases.

Table 2 shows a Jaccard Similarity Index matrix
of ostracode data by site.  Jaccard-based val-
ues show that there is little difference for species
presence/absence between transect localities, but
there is a much greater difference between 5m
and 10 m depths.  Ostracode populations at 10m
are more similar to each other than populations
at 5m are to each other.  Five meter samples are
largely characterized by an overwhelming num-
ber of 2 species (Mecynocypria spp A and B)
with few rare species, whereas 10m samples are
characterized by a more even distribution of spe-
cies abundances.  This may be because the 10m
environment is more stable and therefore allows
a wider variety of species to flourish.

Systat K Means Clustering (Systat 1997)
grouped the sampled sites into 4 clusters based
on species abundance and diversity patterns.
Figure 6 shows that Cluster 1, including sites T1-
4:5m and T4:10m is determined by a very high
abundance of Mecynocypria spp A and B.
Cluster 2, sites T3:10m and T5:10m, is deter-
mined most strongly by similar abundance of
Candonopsis sp 2, Cyprideis sp 2,
Gomphocythere sp 18, Mesocyprideis irsacae,
M. sp 1 sensu lato, and Romecythere ampla.
Cluster 3 includes sites T1:10m and T2:10m and
is determined most strongly by Allocypria
inclinata, Cypridopsis spp 5 and 6,
Gomphocythere alata, G. cristata,
Romecytheridea tenuisculpta, R.. sp 13,
Tanganyikacypridopsis depressa, and T. sp 3.
Cluster 4 consists only of site T5:5m and is de-
termined most strongly by Allocypria inclinata,

Cyprideis spp 2 and 24, Gomphocythere curta,
Mecynocypria conoidea, M. quadrata, and
Mesocyprideis sp 1 sensu lato.  This clustering
shows that sample T4:10m is more similar in
ostracode species abundance patterns to 5m
samples as opposed to other 10m samples.  The
abundance of ostracodes/m2 is very low along
this entire transect (Table 1).  The reason for this
sharp decrease is unclear.  An explanation for
the decreased abundance of this transect will be
achieved only by increasing sampling density and
examining additional environmental variables
along the transect.  Similarly, sample T5:5m is
characterized by a very high abundance of indi-
viduals comparable to those seen at 10m.  In
order to understand why ostracode abundance
is so high the sampling density must be increased
and additional variables such food availability,
predator abundance, and wave energy must be
included.  Figure 7 illustrates the Cluster Tree
resulting from Systat Hierarchical Clustering.
Clusters 1 and 2 generated by K Means are sup-
ported, strengthening the correlation described
above.  Clusters 3 and 4, containing sites T5:5m,
T1:10m, and T2:10m, are not supported and are
therefore less strongly correlated.

Conclusions

At this point in time much remains unknown re-
garding the specific ecological constraints of dif-
ferent ostracode species. By comparing observed
patterns in species abundance and diversity with
corresponding watershed and habitat maps it may
be possible to correlate the occurrence of cer-
tain species with specific environmental condi-
tions.  However, until a more intensive study is
done to include a wide variety of sites encom-
passing both disturbed and undisturbed sites it
will be very difficult to establish a pattern, as
there is no basis for comparison. Although this
study does not stand on its own to establish a
connection between ostracode abundance and
diversity and environment it may be used as the
basis for comparison to more sites examined in



the future.

We had hoped to include the disturbed site of
Lemba in our ostracode and habitat analyses,
but due to the time constraints of the Nyanza
Project we had to limit our study to Jacobsen’s
with the hope that future research may encom-
pass Lemba or a similar disturbed site.  The pat-
terns that emerge will be understood only by
continued research into ostracode abundance and
diversity at various disturbed and undisturbed
sites, and how these results compare to the spe-
cific conditions of the adjacent watersheds.
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