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and 20 cm in diameter with more layers of different sa0

linities are now in progress. Dependence of cell size of 

N. scintillans, and density of the endosymbiont as well 

as swimming velocity and salinity preference are under 

examination. Results of these experiments will be dis0

cussed with an aim to model vertical distribution and 

migration of N. scintillans in the sea.  
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Alfacs Bay is an estuarine bay located in NW Spain, as 

part of the Ebro river Delta. It has great interest due to 

the importance of its fishery and aquaculture industries. 

However, during the last decades, episodes of Harmful 

Algal Blooms have been repeatedly observed. Analyses 

of 14 year0long time series have shown a clear sea0

sonal behavior of the two main functional groups of 

phytoplankton in the bay. Diatoms present a population 

peak in autumn while dinoflagellates are more abundant 

in winter and spring. Factors affecting the variability of 

the different phytoplankton assemblages include inputs 

of freshwater into Alfacs Bay, which occur from April to 

October and influence the amount of nutrients and the 

stability of the water column. We used a zero0

dimensional N0PP0Z D model with two phytoplankton 

functional groups to explore the relationships between 

physico0chemical variability and the behavior of the two 

main phytoplankton groups in the Bay, with the aim of 

defining scenarios that can explain the alternation be0

tween these groups.�
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Domoic acid (DA) poisoning, caused by a neurotoxin 

produced by phytoplankton of the genus Pseudo�

nitzschia, has been a persistent problem in the Califor0

nia Current System (CCS) for at least the last decade. A 

survey of DA and Pseudo�nitzschia along the U.S. West 

Coast in 1998 suggested a strong relationship between 

toxin concentration and mesoscale topographic fea0

tures, which modify regional flow patterns. One such 

feature is the Juan de Fuca Eddy, located at the north0

ern end of the CCS. This region was the focus of a re0

cent multi0disciplinary study: ECOHAB0PNW. The eddy 

was found to be a toxic “hotspot”; DA was detected in 

the eddy during multiple cruises over the 40year study 

period. The eddy may also be an initiation site for toxic 

blooms that impact coastal Washington shellfisheries. 

As part of ECOHAB0PNW, numerical models were util0

ized to simulate the ocean circulation during and after 

field surveys and to investigate pathways of regional 

scale transport of Pseudo�nitzschia to the coast. Model 

simulations illustrate the seasonal growth of the eddy, 

which results in a broad region of high nutrients reach0

ing ~100 km offshore by midsummer. Retention or es0

cape of surface waters (and plankton) residing in the 

eddy is determined by prevailing wind conditions; during 

periods of typical intermittent upwelling/downwelling 

winds, the eddy is very retentive to surface particles. 

These retentive circulation patterns combined with per0

sistent nutrient supply may favor the development of 

toxigenic blooms. Ultimately, the exact sequence of 

wind conditions in late summer determines whether 

blooms in the eddy pose a threat to coastal fisheries.  
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Throughout the global coastal ocean, harmful algal 

blooms (HABs) are a serious economic and public 

health problem. In New England, the most serious HAB 

issue is paralytic shellfish poisoning, a potentially fatal 

illness that occurs when humans eat shellfish that have 

accumulated saxitoxins as they feed on the dinoflagel0

late Alexandrium fundyense. This organism has a com0

plex life cycle, including a resting cyst that overwinters 

in bottom sediments and a planktonic vegetative phase 

during which blooms occur. 

Climatological distributions of A. fundyense have been 

simulated by incorporating its population dynamics into 

a model of the seasonal mean flow. A model that in0

cludes germination, growth, mortality, and nutrient limi0

tation is qualitatively consistent with observations. Cells 

germinated from cyst beds in the Bay ofFundy and off0

shore of mid0coast Maine are advected from east to 

west in the coastal current. Growth of vegetative cells is 

limited by temperature from April through June through0

out most of the region, whereas nutrient limitation oc0

curs in July and August in the western gulf. These fac0

tors cause the center of mass of the bloom to shift up0

stream in the coastal current as the season progresses. 

In 2005, the western Gulf of Maine and southern New 

England were hit by the worst A. fundyense bloom to 

occur in at least 30 years. Numerical models have been 

used to hindcast this historic bloom and to investigate 

its causes. Sensitivity experiments distinguish the roles 

of three major factors: 1) high abundance of cysts in 

western Gulf of Maine sediments; 2) several strong 

storms with prevailing downwelling0favorable winds; and 

3) anomalously large fresh water discharge entering the 

gulf due to abundant rainfall and heavy snowmelt. Our 

results suggest that high abundance of cysts in western 

Gulf of Maine was the main cause of the 2005 bloom. 

These results suggest that cyst abundance could be a 

first0order predictor of overall bloom severity in the com0

ing year. Observations in the fall of 2007 indicate cyst 

abundance off mid0coast Maine was 30% higher than it 

was preceding the historic bloom of 2005. An ensemble 

seasonal forecast predicted a severe bloom in the west0

ern Gulf of Maine, which was confirmed by both in situ 

observations of cell concentrations and toxicity meas0

urements from coastal shellfish. 


