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Approach

Examining bio-physical linkages affecting fish production

Working backwards...
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Fish production in Chesapeake Bay
young-of-the-year (YOY) recruitment scatter plots (1965-2004)
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A simpler CBASS index
the CBASS ratio-based-index (CBASS,,))

www.dnr.state.md.us/fisheries/juvindex/index.html
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And different life history strategies

T

Spawning  Estuarine fresh-saltwater
boundary late April

Estuarine Retention within
nursery oligohaline-mesohaline
area transition zone (OMTZ)

First feeding  Oligehaline;, winter-spring
YOX prey zooplankien species
(Mar=Jdun) (May=Jun))

Peak Mid-Atlantic coastal
spawning
Dec-Feb

Up-estuary migration to
OMTZ Feb-June (late-
postlarvae to early juveniles)

First-feeding larvae: zooplankton

YOY to juveniles: phytoplankton




Is the Bay’s plankton community
responsive to the same signal?
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Plankton data
(for PCA)

Mean Spring Salinity, 1985-2001
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Plankton community PCA results

/

Plankton Eigenvalue Plankton data set’s Cumulative Correlation with
PC # proportion of variance  variance % CBASS,,.

1 14.5 0.26 26% 0.88  "p<0.0001




PC1-species correlations
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Habitat

Investigate:
Habitat-hydrographical variability as a likely

force behind the coupled CBASS-plankton
dynamics
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Hydrographical
data

Bay Spring Salinity, 1985-2001
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Correlation:
Spring hydrography & plankton PC1 scores

Salinity March-June




Correspondence among hydrographic
conditions, CBASS,, ., & plankton PC1

\

Salinity &

Mean spring salinity ©—©-°

Plankton PC1
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1996 — wet veazr




Climate Forcing
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US climate dIVISIOI‘l weather correlatlons

Winter-Spring
precipitation
(Dec-Jun)
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Spring sea level pressure anomalies during
very strong fish production years (1st quartile)

dry & warm
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Correlation between East Coast Winter Storms
(Nor’easters) & the striped bass JAI (MD DNR)




Role of teleconnections?

forcing

Northern

Hemisphere @

teleconnections
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Teleconnections that affect the mid-Atlantic US:
correlations with fish & plankton dynamics

Plankton PC1
r=...
***.0.51 *0.44
**.0.43 0.36




The linkgge between 5 /> —
the AMO &, RHAGE" . . ___—
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Management utility

does this mean anything for fishery
landings?

utility

(CBASS)
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Striped bass landings and the AMO




Atlantic menhaden landings & the










The Atlantic Multidecadal Oscillation

Surface air temperature

http://www.aoml.noaa.gov/phod/faq_fig1.php
(Enfiield et al., 2001)

+AMO = wet/cool = -CBASS
-AMO = dry/warm = +CBASS




