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Abstract 

Lake Tanganyika (LT), in the East African Rift, contains extensive shell beds that are 

noteworthy because the gastropods composing most of the LT shell beds are absent from the 

living in-situ assemblages of organisms hosted by the shell bed substrate. Understanding the 

geologic and biologic processes that formed these beds has the potential to improve our 

understanding of fossil shell beds in East Africa. The shell beds may also record recent lake-wide 

environmental change from climate or watershed impacts, which may be evident through 

community and taphonomic changes in the populations of shelly invertebrates and so the 

research seeks to examine whether shell bed substrates have experienced significant 

anthropogenic impacts that have altered the living assemblages.   We investigated total 

abundance and taphonomic properties of ostracode fossils from shell beds at two sites in LT, one 

near the Luiche River Delta (a highly deforested site along the northern Tanzanian coast) and 

another near the Mahale Mountains National Park, an area of substantially lower human 

population density, 157 km to the south of the Luiche site. In laymen terms, ostracods are 

microscopic crustaceans that thrive in lacustrine environments and serve as very good indicators 

for past paleo-environmental and paleochemical reconstructions (Cohen, Nielsen 1986). We 

studied ostracode assemblage because of its sensitivity to chemical and physical changes in the 

environment. Ostracods indicate changes in shell beds. The analysis was done by sampling each 

site along 8 depth transects at the Luiche site and 7 transects at the Mahale site at water depths of 

3, 6, 9, 12, 15, 20, 30, 40, 50, and 60 meters. We analyzed total abundance, %valves vs. 

carapace, % adult vs. juvenile, % carbonate coated, reduction stained, oxidation stained, and 

%broken vs intact valves for ostracode shells. Results of LT show that there is a decrease in 

proportion of broken valves, slight decrease in carbonate staining, and an increase in reduction 

staining and proportion of whole carapaces with increasing water depth. Results of MT show that 

there is a decrease in broken valves and whole carapaces and an increase in adults, carbonate 

coated and reduction stained ostracodes with depth. The implications of this study towards paleo-

limnology is that the pattern and post-mortem alterations record environmental conditions in 

shell bed area which can be used to further research in the study of ostracods and environmental 

changes. 
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Chapter 1: Introduction 

 

This research project is based on samples collected at Lake Tanganyika in East Africa. 

This lake is the second largest lake in Africa and the largest in the African Rift Valley. There has 

been some previous work suggesting that the lake basins started forming around 9 to 12 Ma ago 

(Cohen, et. al 1993).  It is the longest freshwater lake in the world, spanning 660 kilometers and 

the second deepest in the world after Lake Baikal in Russia, reaching 1436 meters, covering 

23,893 square kilometers. It occupies the southern end of the rift valley and its waters tend to be 

slightly brackish. The largest rivers discharging into the lake are the Malagarasi, the Ruzizi and 

the Kalambo.  

Shell beds are sedimentary deposits with fossil content such as gastropods and ostracods. 

Hence, these beds consist of hard parts that arise from fossil succession along these beds and 

serve as measures for change in environmental and anthropogenic conditions (Kidwell, 2013; 

Kidwell and Tomasovych, 2013). The shell beds in Lake Tanganyika are important to study 

because the extent shell beds are absent from most modern lakes in East Africa and the 

gastropods comprising most of the LT shell beds are absent from the living in-situ assemblages 

of (mostly endemic) organisms hosted by the shell bed substrate. 

It is important to understand the geologic and biologic processes that formed these beds, 

especially the invertebrate community on the lake floor, because it has the potential to improve 

our understanding of fossil shell beds in East Africa. This lake is of paramount importance to its 

surrounding inhabitants and so excessive erosion as well as sedimentation into the lake 

contributed by deforestation is of concern. One of the hypothesis raised through this project is 

whether the shell bed substrates have experienced significant anthropogenic impacts that have 

altered the living assemblages.  
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This project involved analyzing ostracodes in sediment samples from the lake in terms of 

its abundance and different taphonomic features, all of which will be discussed in the next 

chapter. The final product of this thesis was a poster presentation for GeoDaze 2017, the annual 

Geoscience Symposium held by the Department of Geoscience at The University of Arizona, a 

joint collaboration with EarthWeek 2017 organized by the School of Earth and Environmental 

Sciences. The final poster is included in this paper.  

 

 

Figure 1: Map showing the location of Lake Tanganyika with an inset of Africa. 
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Chapter 2: Methodology 

 

I analyzed total abundance and taphonomic properties of ostracode fossils at two sites: one near 

the Luiche River Delta and another near the Mahale Mountains National Park of Lake 

Tanganyika. The analysis was done by sampling each site along 8 depth transects at the Luiche 

site and 7 transects at the Mahale site at water depths of 3, 6, 9, 12, 15, 20, 30, 40, 50, and 60 

meters. Dry and wet samples of a standard weight were prepared for all depths of all transects. 

The wet samples were used in counting and analysis. For counting the abundance of ostracods, I 

divided a petri dish into equal 1-inch squares and used that as a guideline by counting a certain 

number of squares until I get a count of 100 for each sample. Then, I would multiply the count 

by the number of squares on the petri dish for the total number of ostracods in one wet sample. 

Using this number and the dry weight, I calculated the proportion of abundance per weight for 

every depth. For taphonomy, I analyzed percentage valves vs. carapace, percentage adult vs. 

juvenile, percentage carbonate coated, reduction stained, oxidation stained, and percentage 

broken vs intact valves for ostracode shells of each sample.  
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Chapter 3: Results 

 

Analysis of the Luiche site transects showed the following: 

• Proportion of whole valves, carapaces and reduction staining increases with depth 

• Proportion of broken valves, oxidation staining, carbonate coated and disarticulated 

decreases with depth 

• Abundance increases slightly with depth and there is no relationship to location from 

river mouth 

 

Analysis of the Mahale site transects showed the following:  

• Proportion of adults, carbonate coated and reduction stained increases with depth 

• Proportion of broken valves and whole carapaces decreases with depth 

• Abundance increase very minimally with depth and there is no relationship to location 

from river mouth 
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Chapter 4: Poster Presentation 

 

I created the following poster after research and analysis was completed for all transects of both 

sites. This poster was presented at the GeoDaze Symposium organized by the Department of 

Geosciences at The University of Arizona on Thursday March 30
th

, 2017 at The University of 

Arizona Student Union Memorial Center (SUMC). The poster session lasted two hours and 

judging took place. I was visited by numerous faculty, scholars, students and guests. The abstract 

submission for this poster follows Figure 2.   

 

 

Figure 2: Poster that was presented at GeoDaze 2017 
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Figure 3: Abstract submission to GeoDaze 2017 that appeared in the Symposium program 

                     booklet. 
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Chapter 5: Reflection 

 

Overall, this research project for my undergraduate senior honors thesis has been 

rewarding but intense. I have learned a lot about the scientific processes and steps involved in 

conducting scientific research. I also learned about the many ethics of conducting scientific 

research and how research can impact communities and the natural environment. It was hard to 

begin initially, because I had no prior experience with ostracods. So to learn the taphonomy and 

identification was very difficult but I managed to learn it quickly. I am glad my thesis advisor, 

Dr. Andrew Cohen, assigned a rather difficult project for me because not only did I learn many 

things that I would not have otherwise, but this thesis gave me a good glimpse into what post-

graduate work would entail. I thoroughly enjoyed conducting this research for the past year. This 

assignment has strengthened my passion and intellectual curiosity for science and I plan to 

further my education in post-graduate studies in scientific research.  
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