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 SC crab landings 
have declined by 40% 
since 1998. 

 The steepest decline 
corresponded to the 
extended drought 
period from 1999-
2002. 

 Overall landings are 
positively related to 
freshwater discharge 
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 Settlement = 
high salinity 

 Maturation = 
low salinity 

 Mating =    
low salinity 

 Spawning = 
high salinity 

 



 To parameterize an individual-based 
population model of South Carolina blue 
crabs using empirical data from the ACE Basin 
NERR 

 To link this IBM with real-time freshwater 
discharge data from the USGS to forecast 
future abundance, landings and economic 
value of blue crabs. 

 To distribute this forecast to fishermen, 
marine scientists and fisheries managers via 
web resources and social media. 
 



ACE Basin NERR 

Fishery Boundary 

Childress 2010 SCWRC 



Disease 

Predation Settlement 

Water Quality 
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Crabs: r2 = 0.240, p = 0.3225 

Salinity: r2 = 0.051, p = 0.1720 

Crabs: r2 = 0.040, p = 0.5389 

Salinity: r2 = 0.743, p = 0.0003 
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 Temperature sine 
curve from ACE NERR 
data @ St. Pierre 
Creek 

 Dissolve oxygen 
calculated based on 
temperature – DO 
relationship 

 Added correction 
factor by river 

10

15

20

25

30

35

Feb-08 Oct-08 Jul-09 Mar-10 Nov-10 Jul-11 Apr-12

Te
m

p
e

ra
tu

re
 (

 C
)

Date

Ashepoo

Combahee

Edisto

Model Ash

Model Com

Model Eds

0

1

2

3

4

5

6

7

8

9

10

Feb-08 Oct-08 Jul-09 Mar-10 Nov-10 Jul-11 Apr-12

D
is

so
lv

e
d

 O
xy

ge
n

 (
m

g 
/l

)

Date

Ashepoo

Combahee

Edisto

Model Ash

Model Com

Model Eds



 Discharge sine curve 
from USGS station 
02175000 – Givhans 
Ferry, Edisto River 

 Corrected by 
monthly deviation 
from historical mean 
discharge 

 Multiplied by logistic 
curve to represent 
spatial salinity 
gradient 
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Inflow Inflow 

Salinity Salinity Temperature Temperature 

Survival Survival Predation Predation Settlement Settlement Disease Disease 

Abundance Abundance 
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Landings Landings 
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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 

Combahee Ashepoo Edisto 

IBM Crab Model Spatial Structure 
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 Model captures the 
drought of ’99 -’02 

 Model population 
declines during 
drought 

 Model population 
high during summer 
when flow is low 

 Negative correlation 
between crab 
number and flow 
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 Model population 
show consistent 
seasonal cycle more 
than ACE population 

 Model disease show 
similar peaks as 
observed peaks in 
the ACE population 
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 Model predicts 
crab densities   
Ash > Eds > Com 

 ACE observations 
crab densities      
Ash > Com > Eds 
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 Model forecasts steep 
decline during ’99 -
’02 drought 

 Model fails to forecast 
increased landings ’10 
-’12 

 Model predicts 25.8% 
of observed landing 
variation 

 This is twice the 
predictive power of 
using river discharge 
alone 
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y = -0.0086x + 3.469
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 Crab landings is positively correlated with river 

discharge 

 River discharge is negatively correlated with 

marsh salinity 

 Salinity has both positive & negative effects on 

crabs 

 Low salinity decreases survival & increases 

predation 

 High salinity decreases survival & increases 

disease 

 
 

 



 Model predicts ACE crab density 
◦ Seasonal (n = 16) 5.7% of variation (p = 0.3744) 

◦ Annual (n = 4)  51.7% of variation (p = 0.1767) 

 Model predicts ACE crab disease 
◦ Seasonal (n = 16) 1.6% of variation (p = 0.6379) 

◦ Annual (n = 4)  25.9% of variation (p = 0.2885) 

 Model predicts ACE crab landings 
◦ Seasonal (n = 16) 41.3% of variation (p = 0.0073) 

◦ Annual (n = 4)  12.3% of variation (p = 0.6494) 

 Model predicts SC crab landings 
◦ Annual (n = 13) 25.8% of variation (p = 0.0439) 
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