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INDEPENDENT PROJECT TIMETABLE AND GENERAL 
INFORMATION – 2023 
 
If previous years are any guide, the project will be the most rewarding and enjoyable part of your 
SES experience.  It can be advantageous to work in a team dividing up a coherent set of tasks on a 
related aspect of the research problem.  Each team is mentored by at least one SES faculty member.  
Every student on a team should be pursuing work that stands alone; this should be a true 
collabor
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11/23-11/26 Nov– Thanksgiving break (tempting as it is to take a longer break, we encourage you to 
confine your break to these dates - you will need time the week of 11/27 to complete 
your project work) 

11 December – Draft project report due (Introduction, methods, results/discussion) 
13 December – Target for return of draft project paper with comments 
14 December– Presentation rehearsals  
15 December – SES Student Symposium  
18 December – Final written project paper & data due (electronic files, Word & Excel, etc). 

 
You don’t need to confine your work to the ecosystems we have visited, but hopefully the core 
labs and electives have given you a feeling for the types of ecosystems science we can do and 
perhaps helped to generate some questions or ideas for further work.  We would like your projects 
to be focused on ecosystem level questions and to involve collection of new data, not simply 
literature review or modeling, though modeling can be part of a project. 
 
SOME STUDENT PROJECT TOPICS & POSSIBLE MENTORS  

 
A number of different possible mentors have expressed an interest in working with you on a variety 
of projects.  The list and descriptions below are intended as a starting point to help guide you 
toward possible projects that will be most interesting to you.  If one of these projects strikes your 
fancy, contact Program Director, Mirta Teichberg and she will assist you in setting up a meeting 
with potential mentors to discuss your ideas. 
During your discussions you may discover that the topic is not what you were interested in after 
all. You may find that you can develop a new and different idea that is feasible given the 
expertise, methods and equipment available that you would rather pursue. Or you may decide to 
take the ball and run with it, refining the concept and design and building a full-fledged project 
proposal from these ideas.  
Bear in mind, we encourage you to work in groups of at least two students, with each student 
conducting a stand-alone piece of the project and sharing a mentor.  This might mean, for example, 
that one student works on the chemistry soils or sediments from a particular site or experiment, and 
another student works on the microbial or animal community at the same sites. 
 

ZOE CARDON - Plant Physiological Ecology / Plant-Soil-Microbe Interactions  
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KRISTIN GRIBBLE – Phytoplankton and zooplankton ecology, stress resistance, and life 
history  

Many planktonic organisms have complex life cycles, including transitions between sexual and 
asexual reproduction, vegetative and dormant stages, and pelagic and benthic forms. Changing 
environmental conditions--including nutrient or chemical contamination, the presence of predators, 
or changing temperatures--can shift these life stage transitions and thereby alter population and 
community dynamics in coastal waters. Kristin has studied the ecology and evolution of harmful 
algal bloom species, and her lab currently uses rotifers as a model to understand how the genome 
and environment interact to determine fitness. Potential student projects include studies of:  

· Harmful algal bloom ecology and life history strategy responses to anthropogenic nutrient 
contamination  

· Impacts of combined environmental stressors--including temperature, eutrophication, pH, and 
chemical contaminants--on lifespan, health, reproduction, and gene expression in zooplankton. 

 

KETIL KOOP-JAKOBSEN 

Ketil Koop-Jakobsen's research centers around investigating the spatial and temporal dynamics of 
chemical gradients in soils and sediments and their significant role in ecosystem functions and 
services. His work spans various aquatic environments, including estuaries, marshes, ponds, and rice 
paddies. Several potential research projects aligned with his research interests are outlined below: 

Project 1: Unraveling Root-Sediment Interactions. This project delves into the influence of aquatic 
plants on the surrounding chemical composition near their roots. The research uses state-of-the-art 
laboratory-based planar optode technology to visualize minute-scale alterations in O2, pH, and CO2 
concentrations surrounding plant roots. The research project can be carried out on plants sourced 
from the Cape Cod Kettle ponds, which absorb CO2 for photosynthesis via their root systems, or salt 
marsh plants that release oxygen into the sediment. 

Project 2: Infauna-Sediment Interplay. The interaction between infauna (organisms living within 
sediments) and sediment chemistry is explored in this project. The study uses advanced planar 
optode and microelectrode technology to image subtle variations in O2, pH, and CO2 levels in the 
vicinity of infauna burrows. The research project can be carried out on chironomids in beaver pond 
sediment, whose activity potentially affects methane fluxes, or on fiddler crabs in salt marshes, 
which may alter nutrient turnover. 

Project 3: Dynamics of Oxygen and H2S in Marsh Ponds: Focusing on the expanding tidal ponds 
within salt marshes, this project addresses the intriguing dynamics of Oxygen and Sulfide 
concentrations. Despite the extreme levels of these compounds in pond water, the underlying 
biogeochemical changes remain relatively unexplored. The project employs microelectrode profiling 
of O2, pH, and H2S, allowing in-depth exploration of daily variations in these essential parameters. 

Ketil Koop-Jakobsen's research underscores the intricate interplay of plants and animals and 
sediment chemistry in aquatic ecosystems and their profound implications for ecosystem functions. 
Through a series of meticulously designed projects, his work sheds light on the complex 
relationships that drive nutrient cycling, carbon sequestration, and other essential services within 
diverse aquatic habitats. 
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JAVIER LLORET – Nutrient inputs, pollution and climate change in estuaries / Ecology of 
estuarine plants and algae / Microplastics in the environment. Javier is interested in the biotic 
feedbacks that determine the response of marine organisms to excess nutrients and pollutants in 
estuarine ecosystems. He is also interested in how large-scale external drivers, including climate 
change, modulate that response. Possible projects related to this work could be:  

· Forest land cover as a tool in estuarine water quality management –The goal of this project is to 
quantify the potential of forested land cover management to reduce nitrogen loads to sensitive 
coastal waters. We would examine historical and current nitrogen inputs to Cape Cod watersheds 
with different degrees of forest cover (high, intermediate, and low) and associated nitrogen retention.  

· Algal carbon stable isotopes as indicators of coastal eutrophication – Coastal ecologists frequently 
use nitrogen stable isotopes to trace and monitor sources of anthropogenic nitrogen. When growing 
under nutrient-rich conditions, bloom-forming macroalgal species of the genus Ulva seem to display 
a very marked shift in carbon isotopic signatures, from relatively depleted values typical of marine 
macroalgae to heavier signatures that resemble those of C4 plants. To test this hypothesis we would 
survey Ulva specimens in diff4 Tw Tgemqbo.i inl spe( t1 (nput)-2 (s)-1 ( t)-2 (2 (oul)b of)3 ( t)-2 (hi)-2 (s))-2 (va)4 ( s)-(m)-2 (e)4 ((hi)-2)4 (d ni)and ing 
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• 
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understand the ecology, biogeochemistry and biomarkers of new lineages of anoxygenic 
phototrophs. Emil and colleagues showed that 
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