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Why are blue crabs declining?

» 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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Blue Crab

Callinectes sapidus

» Settlement =
high salinity

» Maturation =
low salinity

» Mating =
low salinity

» Spawning =
high salinity
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Objectives of this study

» TO

narameterize an individual-based

population model of South Carolina blue

Cra

s 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.
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Crab Number

Megalopae & Juvenile Number
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Salinity (psu)
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IBM Crab Model Subroutines
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Temperature & DO

» Temperature sine
curve from ACE NERR
data @ St. Pierre
Creek

» Dissolve oxygen
calculated based on
temperature - DO
relationship

» Added correction
factor by river
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Discharge & Salinity

» Discharge sine curve 3>
from USGS station £
02175000 - Givhans £, / \ \ e
Ferry, Edisto River \\

» Corrected by Uj‘j I
monthly deviation
from historical mean
discharge o ceeee. ®

» Multiplied by logistic 5= TN L
curve to represent £ -
spatial salinity P s
gradient ; -
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IBM Crab Model Subrac
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IBM Crab Model Spatial Structure
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Model Density vs. Model Flow

» 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
umber and flow
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Model Density vs. ACE Density

» 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 Density vs. ACE Density

» Model predicts
crab densities
Ash > Eds > Com

» ACE observations
crab densities
Ash > Com > Eds
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Model Landings vs. SC Landings

» Model forecasts steep > a
decline during 99 - e "
'02 drought i '

» Model fails to forecast &, 3
increased landings '10  « N
-’12 "

» Model predicts 25.8% G o
of observed landing
variation z. o s
» This is twice the S, e
predictive power of e ¢
using river discharge 52
alone - 2 = 0.258, p = 0.0439
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Conclusions

» 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
oredation

» High salinity decreases survival & increases
_-Licease




Conclusions

» 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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