
Introduction
From June 2015 to January 2016, I worked as a

research assistant in the Environmental Sample

Processor (ESP) lab at Woods Hole Oceanographic

Institution (WHOI) in Woods Hole, MA. This lab

is part of the Anderson Lab, which focuses on

Harmful Algae Blooms (HABs), and the organism

that causes these phenomena – Alexandrium

fundyense. This research is important for public

health because A. fundyense produces a toxin

known as saxitoxin that can cause Paralytic

Shellfish Poisoning (PSP) when ingested in high

concentrations. The lab currently owns five ESPs

that use molecular chemistry and unique DNA and

RNA probes to identify A. fundyense. A subset of

these instruments are deployed annually to estimate

A. fundyense in near-real time during the field

season in various locations throughout the Gulf of

Maine. The results from these instruments are

compared to and used to inform models designed

to predict future red tide events.

Activity
For the first half of my co-op, I was responsible for

preparing for and assisting in several research cruises to

deploy an ESP, collecting samples to “groundtruth” the

ESP samples, and, eventually, recovering the ESPs. During

this time, I was also responsible for analyzing the data

from the deployed ESP.

For the latter half of my co-op, I was involved in

several projects. The first major project was an experiment

involving another instrument – an Imaging Flow CytoBot

(IFCB) – working in conjunction with an ESP. This was a

test run for a deployment within the Nauset Marsh system

this March.

The second major project was the annual NOAA Cyst

Cruise. I was responsible for preparing the gear for this

cruise and I was an active member of the science crew. We

sailed aboard the NOAA Ship Henry B. Bigelow for a total

of 5 days from November 12 – 17, collecting sediment

cores from the Gulf of Maine to be analyzed for A.

fundyense cyst concentrations.
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Outcomes
The 2015 field season was a historic one for the ESP lab. An ESP

known as ESPjake was deployed in the Eastern Gulf of Maine and this was

the easternmost deployment in the history of the ESP lab. During

deployment, ESPjake estimated concentrations of A. fundyense as high as

approximately 2,400 cells/L (Figures 3 & 4). It was hypothesized that this

may be the relative maximum for the molecular assay being used by the

ESP with current sampling protocols.

The IFCB-ESP experiment tested the ability of the ESP to detect

differences in saxitoxin concentration between different life stages of A.

fundyense. Preliminary results indicate that the molecular assay used to

estimate saxitoxin concentrations is currently not sensitive enough to

detect the minute changes in saxitoxin concentrations between A.

fundyense life stages. The March IFCB-ESP deployment is still scheduled

and will revisit this issue.

During the NOAA Cyst Cruise, a total of 79 stations were sampled (see

map below). At each station, mapped below, sediment samples were

collected, partitioned into layers, and processed for counting following the

cruise. The data from this cruise will be used to create a map of the cyst

beds in the Gulf of Maine. This map will be a major part of the model that

will be used to predict the size and intensity of next year’s bloom.

Reflection
This co-op exposed me to the complete lifecycle of an

oceanographic instrument. I learned about the significant amount of

effort required throughout the year to successfully deploy, recover,

and work with these instruments. I was exposed to the many different

facets of oceanography that I did not associate with oceanographic

instrumentation. As a result, I now consider myself better prepared to

work with oceanographic instruments in the future. I will be able to

apply this knowledge directly to my thesis where I will be using an

Autonomous Underwater Vehicle (AUV) to study internal wave

phenomena in Massachusetts Bay.

My experiences at WHOI only solidified my desire to pursue a

research-based career in oceanography. They also confirmed my

interest in utilizing ocean instrumentation to conduct research. In

addition, working at WHOI has taught me how to be a better

researcher and a more efficient member of a research team. I have

learned about the power of collaboration between researchers and

institutions and that as scientists, we never work alone.

For further information
More information on the Anderson Lab, the ESPs, and related projects 

can be found at http://www.whoi.edu/groups/andersonlab/. 
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Figure 3. ESP molecular array from ESPjake on July 10, 2015.

Figure 4. A time series graph of A. fundyense densities from ESPjake’s 2015 deployment.

Figure 1. The ESP mooring system used to deploy 3 ESPs in 2015. Figure 2. One of the lab’s five ESPs, known as ESProman.
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