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Introduction
I spent my spring 2014 co-op working for Woods Hole 
Oceanographic Institution (WHOI) in Cape Cod, MA.  
WHOI is a research institution that is committed to 
understanding the biological and physical processes of 
the ocean and communicating these discoveries to the 
public and to the science community. My specific 
placement was in the Anderson Laboratory, which 
focuses on understanding the impacts of Harmful Algal 
Blooms (HABs). Within this laboratory, I worked on the 
development, calibration, deployment, and recovery of 
an instrument called the Environmental Sample 
Processor (ESP). The ESP is a “molecular laboratory in a 
can” that can take a discrete water sample and run a 
molecular assay in order to quantify the concentration 
of harmful phytoplankton and bacteria. This data can 
be transmitted from the ocean mooring back to WHOI 
computers where we can use the data to inform 
shellfish managers of potentially dangerous 
concentrations of harmful phytoplankton in areas of the 
Gulf of Maine.

Why do we need the ESP?
Harmful Algal Blooms (HABs) occur annually in the Gulf of Maine and 
produce heightened numbers of harmful phytoplankton species. 
When these species reach high enough numbers, they release toxins 
into the water that can poison shellfish and harm humans that 
consume these shellfish. Present day monitoring efforts for HABs are 
based on decade old technology and labor intensive coastal sampling 
efforts. Monitoring typically involves testing intertidal shellfish for 
harmful toxin concentrations, however no information is collected on 
the movement of these harmful algal blooms over spatial areas. The 
ESP provides continuous real time in-situ measurements of HAB cells 
for early detection of migrating blooms, sustained monitoring 
throughout the course of a bloom, real time data for rapid response 
by shellfish monitors, and incorporation of time series data into 
models to predict future HABs. The ESPs also reduce the cost of 
coastal sampling efforts and are able to operate in adverse weather 
conditions, allowing them to collect true time series data that would 
not be possible through classic sampling methods. The use of ESPs 
will help to reduce the human risk associated with consuming 
contaminated shellfish due to HABs and provide important data to 
help scientists understand the dynamics of these ecosystems.

Activities
My co-op position was very dynamic as it progressed through the 
field season. The beginning of my co-op was focused around 
calibrating four ESP instruments and running tests on the 
instruments to ensure that they were working correctly.  Once we 
were satisfied with the test results, I worked on outfitting the ESP 
moorings with everything needed for deployment, including 
batteries and other oceanographic sensors that logged data 
alongside the ESP.  In early May, we deployed three ESPs in the Gulf 
of Maine near Portsmouth, NH, Portland, ME, and in northern 
Maine.  While they were at sea, I participated in several ground truth 
surveys to get physical water samples from the Gulf of Maine. It was 
also my responsibility to communicate wirelessly with the 
instruments and interpret the data coming through everyday. This 
data was compiled and shared with regional managers for HAB 
monitoring.  The end of my co-op was spent recovering the ESP 
instruments and doing post mission tests to confirm their 
functionality.

Outcomes
During my time at WHOI, I was able to be a part of a historical field 
season for environmental monitoring technology. This was the first 
time that multiple ESPs have ever been deployed at once, which gave 
us high resolution of the movement of HABs as they moved down 
the coast of Maine and New Hampshire. The time series graph to the 
right shows the concentration of HAB species A. fundeyense from the 
beginning of May through the end of June. Using this data, which 
was updated daily during the deployment period, we were able to 
contribute to the closing of several shellfisheries in Massachusetts, 
New Hampshire, and Maine due to high toxin concentrations. In 
addition to contributing to human health initiatives in coastal 
communities, this deployment also set a new bar for environmental 
monitoring, proving that an array of coastal moorings could be used 
to safely and efficiently predict HABs before they made their way 
into coastal waters. We hope that this model of interconnected 
moorings can be applied to other situations like coastal defense, 
monitoring invasive species, or monitoring illegal fishing activity 
offshore. We also hope that an array of ESPs could be funded at a 
national level to monitor coasts for threats to human health 
including HABs, harmful bacteria, and predatory species. 

Reflection
This co-op experience with WHOI has taught me a lot about 
oceanographic technology and its importance for ocean monitoring. 
Humans can not always access many of the ocean’s ecosystems, so 
oceanographic technology is the key to future discoveries. This co-op 
has given me the technical skills in both technology hardware and 
software to continue into a future career developing oceanographic 
sensors and systems. I was able to spend a lot of time out at sea 
deploying the ESPs, collecting samples, and recovering the ESPs, 
solidifying my love for the ocean and completing field work at sea.  
The ability to join my passions for both electronics development and 
oceanographic field work made this co-op a perfect fit for me. 
Working with the Field Robotics Faculty Dr. Mark Patterson, I am now 
using the skills learned at WHOI to develop a novel sensor for my 
senior thesis project. This sensor will be able to analyze samples at 
sea to contribute spatial data to the disbursement patterns of ocean 
microplastics. This co-op experience has given me both the technical 
skills and the field work experience to aid in the design and 
deployment of my own sensor.  Between my co-op at WHOI and the 
work I have been completing on my thesis, I have really found my 
passion in oceanographic technology. I look forward to working on 
new technology that can lead to discoveries in our world’s oceans.
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Further Information:
For further information on Woods Hole Oceanographic Institution, please visit www.whoi.edu. For further information on the ESP program or the Anderson Lab at WHOI please visit www.whoi.edu/groups/andersonlab/ 


