
Introduction
In the spring and summer of 2015 I completed a co-op in 

the Anderson Laboratory at Woods Hole Oceanographic 

Institution (WHOI) in Woods Hole, MA. WHOI is a 

research institution focused on enhancing our 

understanding of the physical and biological aspects of 

the world’s oceans. The Anderson Lab focuses on the 

study of Harmful Algal blooms (HABs) and the toxins that 

these algae produce. During my time in the Anderson lab I 

looked specifically at the population dynamics of the 

annual summer algal blooms in the Gulf of Maine using a 

new remote sampling system, the Environmental Sample 

Processor (ESP). The ESP is able to process water 

samples and provide information about algal populations 

in the area in near real-time. This information is used by 

researchers and regional management agencies for 

making regulatory decisions.

What is the ESP?
The ESP is a robotic instrument that is able to remotely 

collect and test water samples for the presence of target 

HAB species as well as the toxins they produce. The ESP 

can be programed to carry out specific molecular analysis 

including both Sandwich hybridization (SHA) and Enzyme-

linked Immunosorbent (cELISA) assays using arrays which 

are installed into the ESP prior to deployment. The SHA 

arrays are printed with nucleic acid probes specific to the 

target species. The cELISA arrays, by contrast, are used to 

detect specific toxins in the water column. Both SHA and 

cELISA arrays are exposed to a chemiluminescent step 

which is dependent on the number of cells, or amount of 

toxin present. An onboard camera then takes a picture of 

the array and sends the image back to lab for analysis. The 

data from the analyzed image is then compared to a 

standard curve and translated into values of cells or amount 

of toxin present in the water sample. 
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Activity
Throughout my co-op at WHOI I was involved in the 

preparation, calibration, deployment, and recovery 

of the three ESPs deployed during the 2015 field 

season. Leading up to deployment I prepared and 

installed reagents and arrays used for the onboard 

assays and created standard curves for each 

instrument based on known laboratory cell counts. 

Once deployed I analyzed the images of the arrays 

produced and sent to the lab daily by the ESP. The 

data achieved from this analysis was reported to 

management agencies in the region to assist in 

building bloom prediction models and help to focus 

local manual sampling.

Outcomes
Three ESPs were deployed by WHOI in the 

spring and summer of 2015. The two 

instruments named ESPdennis and ESPdon 

were deployed in early May and ran through 

early June. Each produced daily results but cell 

counts remained mostly below 200 cells/Liter. 

ESPjake, however, was deployed later in the 

season and sampled June through August, 

recording significant spikes in cell counts. The 

highest cell counts were around 2,500 

cells/Liter of Alexandrium fundyense, a species 

which produces the neurotoxin saxitoxin (STX). 

These spikes roughly corresponded with rising 

cell and toxin levels seen in local shellfisheries 

and indicated HABs in the area. While the 

WHOI ESPs were deployed to monitor HABs in 

the Gulf of Maine it was exciting to learn about 

numerous other ESP deployments around the 

country and funding for future projects such as 

monitoring drinking water quality in the great 

lakes. 
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Reflection
Throughout my co-op at WHOI I learned an incredible amount about oceanographic research and the 

variety of techniques and technologies used in this field. I was involved in the entire process of 

preparing the ESPs and had the opportunity to partake in several research cruises for ESP 

deployment and ground truth data collection. This co-op has interested me further in issues related to 

water quality and water resources. While ESPs are costly to implement at the moment, ongoing 

development in the field of environmental sampling instruments and sensors  has the potential to 

eventually make these instruments easier to deploy and less expensive to produce. I would be 

particularly interested in working further with remote sampling devices relating specifically to drinking 

water quality. 
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Figure 2– Alexandrium fundyense 2015 surface bloom prediction model based 

on 2014 cyst distribution

Figure 1– Image of HAB 

array produced by ESPjake 

Figure 4– Alexandrium fundyense cell counts June-July, 2015 based on analysis of HAB 

arrays produced by ESPjake offshore of Southwest Harbor, ME.

Figure 3– Map of 2015 ESP deployments. Yellow circles mark ESP locations.


