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• George Abbe began PEARL’s Blue 
Crab Survey in 1967 to monitor 
potential impacts of Calvert Cliffs 
Nuclear Power Plant -- Blue Crabs 
and Oysters

More than 50 years later...

• The longest scientific blue crab 
population study in the Chesapeake 
Bay

• Abundant training opportunities for 
young fishery & wildlife biologists
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The Blue Crab 
Fishery & Landings 
in the Bay

The Value of Crustaceans:
• Highest valued commercial 

fishery in the Bay

• Chesapeake Bay represents ~34-
42% of national Blue Crab 
landings and has historically 
represented up to 80%

“The Big 4” in Annual Dockside Value (in 2012 dollars)

Figure: Kaitlynn Ritchie and Scott Knoche

Source: MDDNR and Stock Assessment of the Blue Crab (2011)

https://dnr.maryland.gov/fisheries/pages/Fish-Facts.aspx?fishname=Shellfish%20-%20Blue%20Crab
https://hjort.cbl.umces.edu/crabs/Assessment.html


Documenting the Changing 
Blue Crab Status

• “Decline in Size of Male Blue 
Crabs from 1968-2000 near 
Calvert Cliffs, Maryland”

• Warning Signal

• Blue Crab Crash: In 2008, NOAA 
disaster declared for fishery

Source: Abbe (2002) and CBF Figure: Abbe (2002)

https://www.cbf.org/document-library/cbf-reports/CBF_BadWatersReport6d49.pdf


Surveys and Management 
Changes in Management:

○ 2011 - Winter Dredge Survey (WDS)



Data 
Analyses • Is the abundance of large male 

crabs still declining?

Change in Size Over Time
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1st step was to see if we could replicate Abbe's plots in his publication (black); this was confirmed (orange), with some variation due to rounding error
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Next, we extended the data to include recent years (through 2019) 
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We see the trends first identified by Abbe still continue.  

However, a linear fit is not the best fit to the data, and we also fit a smoothing function.
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The data fit to a smoothing function indicates that trends are, indeed continuing since Abbe's work in 2000, but catch trends leveled-off even earlier than the Abbe study (you couldn't see it then), and though percentages  of the largest male crabs improved slightly through the early 2000s, they again resumed a negative trajectory around 2010, when the fishery had recovered.  Now, the percentage of legal crabs (vs. sub-legal crabs) is at it's lowest point in 50 years. 
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The blue circles indicate the last year included in the Abbe publication 



Data 
Analyses • Can we predict blue crab 

commercial harvest?

Indices & Landings 
Predictions 
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The answer is "yes" there is a good relationship between young, sub-legal crabs observed in the fall and Blue Crab harvests in the spring.  

The relationship is penalized by the low catches of any crabs during the collapse of the fishery in the early 2000's.   
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The ability of our fall sub-legal crabs to predict annual Bay-wide landings is even stronger, with a tighter fit.  



Next Steps & Future 
Research 
• Environmental Drivers 

 Temperature, Salinity, 
Dissolved Oxygen

• Analyses of Sponge Crab 

Occurrence

• Juveniles & Submerged Aquatic 

Vegetation

• Winter Mortality Estimates



• Size decrease of crabs

• Especially important as we enter a period in history of the 
Chesapeake Bay 
o Water temps greater than we have ever observed before

• Provides complementary information to the Winter Dredge Survey
o Documents the status of the active animals throughout the 

harvested season
o In similar gear to what is used by commercial watermen & 

waterwomen

• Unique picture of health of female crabs 
• Invaluable training experience 

Importance of the PEARL Long-Term Survey – A Unique Perspective
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Without this long-term survey, George Abbe could never have documented the decrease that preceded the crash of the early 2000’s & we could not demonstrate that it continues today

Survey locations are at a “squeeze point” in the Chesapeake Bay, i.e., the narrowest
constriction, approximately mid-Bay, on the Western Shores of southern Maryland. Thus, all migrating females pass this area, and so our catch is expected to provide an indicator of female
condition over time




Thank You! 

Thomas.Ihde@morgan.edu



Extra Slides
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