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 Why are blue crabs declining? 

 How does drought impact blue crabs? 

 How do you model blue crabs? 

 How will climate change affect crabs? 

 What is the forecast for blue crabs? 
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SCDNR Data 

r2 = 0.027, p = 0.5009 
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Edisto River Discharge – 1 year lag 



2.6

2.8

3

3.2

3.4

3.6

3.8

4

0

1

2

3

4

5

6

7

8
1

9
7

9

1
9

8
1

1
9

8
3

1
9

8
5

1
9

8
7

1
9

8
9

1
9

9
1

1
9

9
3

1
9

9
5

1
9

9
7

1
9

9
9

2
0

0
1

2
0

0
3

2
0

0
5

2
0

0
7

2
0

0
9

2
0

1
1

2
0

1
3

Lo
g 

fl
o

w
 (

cu
 f

t/
 s

)

La
n

d
in

gs
 (

m
ill

io
n

s 
lb

s)

Year

r2 = 0.209, p = 0.0056 
Childress 2014 SCWRC 
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Male 
stage = M13 

age = 150 

disease = yes 

reprod = no 

heading = 355 

Female 
stage = F18 

age = 245 

disease = no 

reprod = yes 

heading = 185 

Juvenile 
stage = J3 

age = 20 

disease = no 

reprod = no 

heading = 35 
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 Model forecasts 
steep decline during 
’99 -’02 drought 

 Model landings 
predict 32% of 
observed landing 
variation 

 Thus, the IBM is even 
better at predicting 
crab abundance 
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NOAA – NWS – Climate Prediction Center  
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Year Source DF F P r2 

2015 Full 24 9.895 0.0001 .7425 

Amplitude 4 49.64 0.0001 .6512 

Slope 4 6.323 0.0003 .0811 

A X S 16 0.851 0.6248 .0101 

2090 Full 24 14.54 0.0001 .8145 

Amplitude 4 34.85 0.0001 .3550 

Slope 4 44.07 0.0001 .4503 

A X S 16 2.08 0.0246 .0208 

Childress 2014 SCWRC 
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Edisto River Discharge – 2 year lag 
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Model 2015 2035 2090 

FA2 Model 5.836 (+14%) ?? ?? 

MA5 Model 4.591 (-10%) ?? ?? 

SCBCRABs slight 5.465 (+7%) 5.470 (+8%) 6.440 (+26) 

SCBCRABS moderate 4.126 (-19%) 4.272 (-16%) 4.294 (-16%) 

SCBCRABS severe 3.294 (-35%) 2.724 (-47%) 0.887 (-83%) 

2013 SC blue crab landings = 5.098  

Childress 2014 SCWRC 
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 Why are blue crabs declining? 
◦ Decreasing freshwater input to estuary 
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Sanchez-Rubio et al. 2011 Fisheries Bulletin  
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 How does drought impact blue crabs? 
◦ Droughts increase disease and high salinity stress 

Lee & Frischer 2004 American Scientist  

Parmenter et al. 2013 Estuaries 



 How do you model blue crabs? 
◦ IBMs allow for integration of multiple effects 

 

 

Childress 2010 SCWRC  



 How will climate change affect crabs? 
◦ Droughts will become more severe 

 

Seager et al. 2012 Journal of Climate  Colton et al. 2013 Fisheries & Oceanography  



 What is the forecast for blue crabs? 
◦ Landings will continue to decrease if rate of 

freshwater decline continues at the present level 
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