
 CiguaHAB:  A Regional Study of Ciguatera in the 
Greater Caribbean Region (GCR) 

Gambierdiscus is a tropical, benthic dinoflagellate genus that 
produces toxins that cause ciguatera fish poisoning. These 
dinoflagellates are epiphytic and colonize macroalgae that is 
consumed by herbivorous reef fish, causing their toxins to 
bioaccumulate in coral reef food webs.  

Objective: 
The overall goals of this project are to document the diversity, 
distribution, physiology, and toxicity of Gambierdiscus species from 
key locations in the GCR, and to combine this information with field 
and laboratory investigations of bloom dynamics and toxin 
biotransformation. Data from these studies will be used to develop 
a model for forecasting future ciguatera outbreaks.  

My involvement: 
•  Cared for Gambierdiscus cultures from Florida, the Bahamas, and 

St. Thomas, USVI  
•  Assisted with DNA extractions, PCR amplifications, and gel 

electrophoresis to genetically identify Gambierdiscus isolates 
•  Counted Calcoflour-stained Gambierdiscus samples to better 

understand population dynamics at various sites 
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COHH: Biological and Physical Controls of Alexandrium 

Bloom Initiation and Termination 
The toxic dinoflagellate Alexandrium causes paralytic shellfish 
poisoning when cells are concentrated in shellfish. Locally, 
Alexandrium occurs in both the Gulf of Maine and in the Nauset 
Marsh System (NMS) on Cape Cod. The initiation and termination of 
Alexandrium blooms is determined by an unknown combination of 
environmental factors and biological controls on the Alexandrium life 
cycle. 

Objective: 
To investigate mechanisms and rates of cyst germination during 
bloom initiation, as well as the processes and rates of sexual 
reproduction and subsequent encystment during bloom termination of 
A. fundyense.  
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Reflection 
As a Northeastern University co-op, I spent six months working in Dr. Donald 
Anderson’s lab in the Biology Department at the Woods Hole Oceanographic 
Institution. While on co-op, I gained valuable skills in the field and the laboratory that 
will promote my future in research. I also gained important communication skills and 
learned how to interact in the work place. Furthermore, I saw first-hand how research 
can be conducted outside of the academic setting. After leaving WHOI, I am more 
confident in interacting with those superior in the field, I am better prepared for lab 
and field jobs, and I have a stronger sense for what career path I wish to pursue. 

My involvement: 
•  Tested the accuracy of the ESP by conducting live cell counts on deck while 

the ESP was simultaneously operating 
•  Deployed a CTD and rosette of Niskin bottles at 14 stations along 2 transect 

lines to sample Alexandrium and Pseudo-nitzschia populations 
•  Collected, processed and analyzed water samples to determine 

phytoplankton numbers at locations near the ESP 
 

 
My involvement: 

•  Collected water samples from Salt Pond (NMS) for analysis of cell 
concentrations, nutrients, and dissolved inorganic carbon (DIC) 

•  Processed sediment cores for Alexandrium cyst enumeration 
•  Stained cysts with primuline for counting 
•  Hybridized adult Alexandrium samples for cell counts 
•  Cared for Alexandrium cultures collected from the NMS 
•  Monitored and cultured Alexandrium strains infected with the 

Amoebophrya parasite 
•  Created training sets with IFCB images for data organization and 

species categorization 
 

 
Operational HAB monitoring and forecasting using the 

Environmental Sample Processor (ESP) 
The ESP is a robotic electromechanical/fluidic system used to detect harmful algae 
bloom species in open waters. These instruments can quantify cells and toxins, 
and relay the information to shore to provide early warnings to fisheries managers. 
Use of the ESP requires multiple scientific cruises to deploy, ground-truth, and 
recover the instruments. In July 2015, I assisted on a ground-truth survey for ESP 
“Jake” aboard the R/V Tioga in the GOM near Bar Harbor, ME. 

Objective: 
To provide near real-time estimates of Alexandrium and Pseudo-nitzschia cell 
abundances through four years of ESP field deployments in both nearshore and 
offshore locations in the GOM. 
 
 

Figure 1: Gambierdiscus cells attached to macroalgae (left); a 
scanning electron micrograph (center); Calcofluor stained 
Gambierdiscus cell showing thecal plate structure (right).   

Figure 3: Alexandrium life cycle (left); CTD and Niskin bottle rosette (top right); 
ESP buoy (bottom right). 

Figure 2: DNA extraction of Gambierdiscus isolates using a MoBio 
PowerSoil Kit (left); restriction fragment length polymorphism (RFLP) 
profiles of the 12 Gambierdiscus species and one ribotype (upper 
right); cell counts to monitor culture growth (lower right). 

Figure 4: Above: Imaging Flow Cytobot (IFCB) image of a 
Dinophysis cell, another toxic algae that blooms in the NMS and 
causes a syndrome called diarrhetic shellfish poisoning (top left); 
IFCB image of an Alexandrium cell (bottom left); IFCB raft diagram 
in Salt Pond showing deployment of CTD and IFCB (center); 
hybridized adult Alexandrium cells (top right); stained Alexandrium 
cysts (bottom right). 
Below: Salt Pond, Nauset Marsh, Orleans, MA. 
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