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Introduction

For the past few years, Jacobsen’s bay in the
Kigoma region of Lake Tanganyika, East Afri-
can Rift valley, has been a popular site for stud-
ies on physical parameters and for biological
studies of species diversity and distribution.  The
bay is considered an undisturbed site for many
biological studies since the surrounding land is
relatively uncultivated.  Since it is used as an un-
disturbed site, it is important to know the vari-
ous habitats that exist in the bay.  For this rea-
son, we constructed an underwater habitat map
down to 30m using SCUBA.  In addition to the
habitat map, we created a bathymetric map of
the bay using an echosounder.  Heather Heuser
of the University of Arizona is currently studying
the diversity and abundance of ostracodes in
Jacobsen’s Bay.  Ostracodes are thought to be
detritus feeders on soft bottoms.  Based on the
feeding patterns of ostracodes on soft bottoms,
we tried to determine if the same was true for
rocky bottoms.  We did this by measuring the
amount of Total Organic Matter (TOM) accu-
mulated on the rocks where the ostracodes live.
The bathymetric and habitat map will be very
useful to future biological and geological studies
in the bay.

Materials and Methods

Bathymetric Map

With the assistance of Mark Woodworth, we
made the bathymetric map stretching from the

Southern point of Jacobsen’s bay to the north-
ern tip of the bay just South of Bangwe point.
We recorded depth using a Raytheon 8100
Echosounder sonar system and transducer and
a Garmin 45XL GPS for position.  The trans-
ducer was mounted to a Styrofoam float that
was anchored to side of the zodiac.  We made
East-West transects of the bay in a zodiac.  Dur-
ing the transects, we recorded the GPS posi-
tions by hand while Mark called out the depth.
To get an accurate shoreline we used an aerial
photograph from the Division of Maps of the
Ministry of Lands, Dar-es-Salaam of the bay
and superimposed it on the bathymetric map.

Habitat Map

We constructed the underwater habitat map
down to 30m using SCUBA.  We did nine
transects in total stretching from the Southern
rocky wall off of beach 1 to the Northern rocks
off beach 2 (refer to fig. 1 for transect locations).
To construct the habitat map, we took a com-
pass bearing on the surface and swam down to
30m along that bearing.  At 30m, we turned
around 180° using the compass to swim back
up along the compass bearing.  Every 2.5m in
depth, We stopped, measuring the distance from
the previous depth and recorded the habitat type.
We described the habitat type by the bottom
substrate type, prominent rock characteristics
and the slope of the bottom.  If the bottom sub-
strate was mixed, we estimated the percentage
of each substrate type i.e. Bedrock 60%, Boul-
ders 40%.  When describing the rock charac-
teristics, we recorded the relative amount of
crevices, stromatolites, overhangs, etc.  We used
a scale of 1-5 to estimate the abundance of each
(1=rare and 5=abundant).  Refer to figure 2 for
a sample data sheet.   At each transect point, we
took a GPS position so the transect could be
plotted on the bathymetric map along with the
habitat map.



Total Organic Matter

On transects 1-5 along the Southern rocky wall
off of beach 1, we collected ostracodes using an
ostracode pump at 5m and 10m within a
0.0625m2 quadrant.  Adjacent to the ostracode
samples, we collected sediment samples using a
0.125m2 quadrant.  We transferred the sediments
from the collection bottles into glass jars and then
dried them in a drying oven at 50ºC.  After dry-
ing the samples we placed them into crucibles of
known weight in order to get the dry weight of
the sediments before burning them.  After weigh-
ing all crucibles and sediments, we placed them
in a Thermalyne 1400 Muffle furnace for two
hours at 550ºC.  After two hours, we allowed
the samples to cool to 100ºC and then placed
them in a dessicator until they reached room tem-
perature.  We weighed them again to measure
the amount of organic matter lost on ignition.  We
measured the abundance and diversity of
ostracodes  (Heuser Nyanza 1999).

Results

The bathymetric map, the transect points, and
the locations of the ostracode sampling at
Transects 1-5 are given in figure 3.  There is a
decrease in bedrock/boulders and an increase
in sand as you move from transect 5 North to
transect 8 in the bay as shown in figure 1.  Fig-
ures 4, 5, and 6 represent the prominent habitat
at each depth for all 9 transects.   In these fig-
ures the distance off shore is given along the x-
axis and the habitat type is represented at each
2.5m interval in depth.  Due to the nature of the
graph, the area is decreasing as you increase
depth, but the symbols shown are still a repre-
sentative of the whole habitat.  The amount of
TOM/m2 ranged from 0.01689g/m2 to
10.6236g/m2 as shown in figure 7.  There does
not appear to be any correlation between the
number of individuals/m2 and the TOM in terms
of both TOM/m2 or the %TOM (figure 8).

Discussion and Conclusion

Bathymetric Map

The bathymetric map shown in figure 3 reveals
some interesting characteristics about the under-
lying geology in Jacobsen’s Bay.  In the bay there
are two dominant types of bedrock, the
Manoyovu red beds  (MRB) and the Kigoma
Quartzite (KQ).  The MRB are characterized
by cobble conglomerate and the KQ is consists
mainly of white or grey medium to coarse-grained
orthoquartzitic sandstone (Yairi and Mizutani,
1969).  The contact point between the two bed-
rocks is at beach 1.  The MRB is comprised of
conglomerate rock and is therefore easily eroded
and is most likely the source of the sand on beach
1.  Beach 2 is situated on the KQ but situated
on a hill above the KQ is the MRB.  The MRB
above beach 2 can easily be eroded and de-
posit sediments down the hill on beach 2.  An-
other possible scenario is the transportation along
the shoreline of sand from beach 1 to beach 2.
But this is unlikely because of the rocky head-
lands between them.  Beach 1 and 2 are both
local sands comprised of coarse grain sands and
are not easily transported by hydrodynamic ac-
tion on the beach (Mwenyemali Dieudonne,
Nyanza 1999).

The dominant fault trends in this area generally
run N-S and E-W (Yairi and Mizutani, 1969).
Evidence of these faults can be extended off-
shore in the bathymetric map.  There is an E-W
fault located just South of beach 1 as indicated
on the map in figure 3 (Popo fault).  A possible
continuation of this E-W fault can be seen in the
water at point P by the steep slope lineaments.
The same is true for North of Beach 2.  The fault
location is indicated on the map in figure 3 and
the continuation of the fault can again be seen in
the underlying bathymetry (Mzungu Mwehu
fault).  There is a fault referred to as the Mzungu
Mwehu fault indicated by the MM point and the
steep slope to the South of the point.  There is



another lineament near transect 9 and this again
can be distinguished by the steep slopes.  There
are also dominant fault trends running N-S in
this bay.  The N-S faults most likely make both
beach 1 and 2 fault-controlled beaches.   The
beach 1 shoreline is a good example of a N-S
fault segment controlling the beach geometry.
This is also true for beach 2 even though it is not
as long of a fault segment.  In general, the two
dominant fault trend families (N-S and E-W) are
totally controlling the geometry of Jacobsen’s
beach 1 and 2.  Interactions between these two
fault trends in the Bay associated with the fault
activities themselves due to the Tanganyika Rift
extension, does not allow the development of
wide, large, and shallow beaches.

Habitat Map

All nine of the transects for the habitat map are
shown in figure 1.  In general, the habitats South
of beach 1 on the rocky wall (Transects 1-5)
are mostly bedrock or boulders down to 30m.
This Southern rocky wall is a high energy coast-
line that is susceptible to lots of wave action ex-
plaining the abundance of rocky substrate with
little to no sand.  For example, in figure 4 transect
2 is all boulders and bedrock down to 30m.
There is an accumulation of sands in the inner
portion of the bay on the gentler sloping areas.
This is shown in figure 5 on transects 6 and 7
where there is increasingly more sand because it
is a little more protected.  On figure 5, transect 8
is all sand from 17.5m to the surface because of
the very gently sloping beach and the increased
accumulations of sand.

Total Organic Matter

The fact that there is little to no correlation be-
tween the number of ostracodes and the TOM
in terms of both the actual amount of TOM avail-
able per m2 or the %TOM suggests some inter-

esting conclusions (Figure 8).  The total amount
of organic matter available for food is not a fac-
tor controlling their distribution.  This suggests
that the ostracodes are selective detritovores
feeding on particulate matter or algae that are
more firmly attached to the rocks.  The ostracode
pump may not provide enough suction to detach
the algae or other matter attached more firmly to
the rocks.

Future Research

Perhaps next year, a comprehensive study of the
sediments in the area could be done to link that
data with the bathymetric map and the prelimi-
nary results collected by Mwenyemali
Dieudonne.  This same type of study (bathymet-
ric and habitat) map could also be done at a
disturbed/deforested site for next year to com-
pare the differences between the two habitats.
For the TOM and the ostracodes, one could try
to examine the amount of algae on the rocks and
see if that is a factor limiting their distribution.
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