
Marine Invertebrate Fisheries 

Daphne Munroe 
Ocean Lecture & Educators’ Night – IMCS March 13 2013 Photo Credit: William Riggin 
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Shellfish and Ecosystem Services 

•  Water quality 
Filtration 

•  Single Delaware River mussel bed = 30 Mill L/day 
–  D. Kreeger; Partnership for the Delaware Estuary 

Nutrient Cycling 

•  Shoreline Protection 
Stabilization 
Sediment trapping 

•  Habitat Creation 
Reefs 

http://blog.stopextinction.org/2012_02_01_archive.html 
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Delaware 
Bay 

• First recorded legislation 1719 
• 2.7 million bushels consumed or 
shipped from Philly in 1880  

• (Ingersoll, 1881) 
• Julius Nelson: NJ Oyster Report 1894 
• Sail dredge until 1940s 
• Modern fishery quota (limit) based 
• Closed seasonally 

Delaware 

New Jersey 

Haskin Shellfish 
Research Lab 

Sail dredging circa 1920’s 
Delaware Estuary Oyster Fishery 

Eastern Oyster (Crassostrea virginica) 



Delaware 
Bay 

• Dredge fishery ~ 40 boats 
• Landed ~ 90,000 bushels 

• Worth ~$4 million (ex-vessel in 2011) 
• Stock Assessment  

Delaware 

New Jersey 

Haskin Shellfish 
Research Lab 

• Delaware Estuary Oyster Fishery 
• Eastern Oyster (Crassostrea virginica) 

10 psu 

28 psu 



Oyster Abundance Timeseries 
What causes change over time? 
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Oyster Abundance Timeseries 
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Oyster Abundance Timeseries 
Oyster Diseases 

MSX 
invasion Low MSX 

Major MSX 
outbreak 

MSX = Haplosporidium nelsoni 
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Dermo = Perkinsus marinus 

Oyster Abundance Associated with  
Oyster Diseases 
MSX and Dermo  

MSX 
invasion Low MSX Dermo 

Major MSX 
outbreak 

MSX = Haplosporidium nelsoni 



Tropical Storms 
Irene and Lee
• “we got a year's worth of 
precipitation in those two months.”
• “Some streams… saw peak levels 
that were 300% higher than high-
water records”

–  Joshua Galster, Montclair State University

• “The flood was so massive it 
pushed all the salt water out into the 
ocean”

–  Douglas A. Burns, U.S. Geological Survey

http://www.scientificamerican.com/article.cfm?id=hurricane-east-coast-damage 



Two tropical storms impacted 
Delaware Bay in 2011 



Hurricane Irene 

TS Lee        
Sept 8, 2011 

No storm surge 
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Rainfall 
after Irene 
and Lee in 

2011 
Delware Bay 

Watershed 



0 

5 

10 

15 

20 

25 

Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

S
ep

 

O
ct

 

N
ov

 

D
ec

 

Sa
lin

ity
 

Salinity   

Mean 2011 



0 

1 

2 

3 
Ja

n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

S
ep

 

O
ct

 

N
ov

 

D
ec

 

R
an

ke
d 

in
fe

ct
io

n 
in

te
ns

ity
 

Mean 2011 2010 

Seasonal Dermo Cycle 

Mortality 

Sick but 
not dying 



Impact on oyster mortality varied 
across salinity gradient: 

 Upbay mortality increased from 
5-10% to 50%-70% 

  low recruitment area 

  Mortality biased toward large 
animals 

 Mid-bay Dermo decrease reduced 
mortality 

How long will these 
effects last? 



How to Forecast Biology? 
  What would you put in a model? 



Genetics 

Local 
Conditions 

Larvae 

DyPoGEn 
Dynamic Population Genetics Engine 
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Upbay 

Downbay 

? 



Upba
y 

Downba
y 



Upba
y 

Downba
y 

10 Years 

Recovery window  
  ~ $5 M direct loss to fishermen 
  ~ $32 M regional economy 



Compare with Current Stock Assessment Data 



Data: FAO FishstatJ 



•  Operates along the MAB in federal 
waters 

•  Large vessels (165 ft)  
•  Hydraulic dredges 
•  Clams are large, in dense beds on 

sandy bottoms 
•  High value fishery 



Photo Credit: 
 Daniel Mohr 

500,000 clams 
32,000 kg meat 

(71,000 lbs) 

$50,000 USD 
Turnaround - 1-3 days 



Range Shift 
EEZ Surfclam Landings from 49th SAW
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Assessment Workshop Report (NFSC Reference Doc # 10-01) 



Individual Surfclam Model 

Environment 

Physiology 

Clam  
Biomass 

Temperature Food 

Assimilation 

Ingestion 

Filtration  
Rate 

Assimilation 
Efficiency Respiration 

Net  
Production 

Reproduction Somatic 
Tissue 

Condition 
Index Length Gain 

Gain or Loss 
Weight Spawn 

Eggs 

+ + 

- 

adapted from Hofmann et al. 2006. J. Shellfish Res. 25: 417-444. 
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NYC 

Cape  
Cod 

Annual Bottom Temperatures (2007) 
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Simulated Surfclam Shell Length Under 3 Temperature Scenarios
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Simulated Surfclam Weights Under 3 Temperature Scenarios
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Thanks!"


