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Overview 

 Background and Experimental Rationale 
 Bivalve Immunology 
 Warming Trends 
 Seasonal Variation 
 Preliminary Study 
 Results 
 Discussion 
 Future Work 
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Bivalve Immunology 

• Bivalve cellular immunity 
     open circulatory system 
     cell types (granular and agranular) 
     functions (nutrition, waste disposal, defense)  
 

• Defense functions 
    adhesion 
     phagocytosis 
     ROS production 
 
• Environmental Factors 
      water quality (temp, DO) 
      pollutant stressors 
      food availability 
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4 ……and seasonal variation…… 

Warming Trends 

2012 was one of the  
10 warmest years on 

 record globally 

Atlantic temps set record, 
may affect marine life 

- New Haven Register, 9/20/12 

Warmer water temps:  
Good news….for pathogens 

- Fish Farming News, 2013 vol. 20, 4.  



5 

•“…immune parameters varied  
       between months…” 
•  hemocyte subpopulations 
      impacted by temperature 
 
 

Seasonal Variability in Bivalve 
Species 
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The Status of Long Island Sound 
Bivalves 
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 *Monthly means were derived from daily temperature monitoring 

Annual Fall Survey 
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Soft-shell clam 
Mya arenaria 

Northern quahog 
Mercenaria mercenaria 

Bivalve Species of Interest 
“the usual suspects” 

Blue mussel 
Mytilus edulis 

Bay scallop 
Argopectin irradians 

All species of commercial or  
recreational importance in  

the Northeastern US 

Eastern oyster 
Crassostrea virginica 

“ Aquaculture hand model”  
Gef Flimlin 
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Preliminary Seasonal Immune 
Competence Study in LIS Bivalve 

Species 

Experimental Species 
Bay scallops 
Blue mussels 

Eastern oysters 
Northern quahog 
Soft-shell clams 

Immune Analyses 
characterization 

viability 
adhesion 

phagocytosis 
ROS production 

apoptosis 

10-12 individuals 

Sampling Frequency 
Late summer/Early Fall 2012 

Winter 2013 
Summer 2013 
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Sampling Comparison 

Total 
Hemocytes 

Total Dead  
Hemocytes 

Phagocytosis 
Activity 

 ROS 

Species 
Bay scallop   Winter 2013  Winter 

2013 
Winter 2013 Winter 

2013 
Blue Mussel * ND ND ND Winter 

2013 
Eastern oyster ND ND Winter 2013 

 
Winter 
2013 

Hard clam ND ND LS/EF 2012 
 

Winter 
2013 

Soft-shell clam LS/EF 2012 
 

LS/EF 2012 
 

LS/EF 2012 
 

Winter 
2013 
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Proposed Future Work 

• Goal: A comprehensive seasonal study measuring immune and 
             histopathology variables in LIS bivalve species 
• Anticipated outcomes: clearer understanding of environmental variation, 
            disease pressure, and immune competence  
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Spring is in the air! 
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Proposed Future Work 

A comprehensive seasonal study measuring  
immune/histopathology parameters in LIS bivalve species 

• 30 individuals shellfish per species (blue mussel, northern quahog, 
     soft-shell clam, eastern oysters) 
• measurement of hemocyte characterization and function 
    (total hemocyte count, mortality, adhesion, phagocytosis activity, ROS 
     production, apoptosis) 
          - hemolymph extraction 
          - fcm analysis (fluorescent probes and beads) 
• histopathology  
          - Dermo analysis in oysters 
          - infectious agents in all species 
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