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Zooplankton populations and circulation vary inter-
annually to effect cross-shelf advection of biomass 

in the northern California Current



Impact of mesoscale features:

• Mixing and heat transfer
• Elevated nutrients and chlorophyll
• Fish aggregation
• “Hot Spots” of marine mammal / seabird activity

• Offshore transport

Loss from nearshore populations

“Delivery” of prey and biomass to deep sea



Offshore transport:

JGOFS:  
“Shelf production contributes 7-30% of 
global export production to >1000 m 
depth”

Kosro and Huyer (1991):
“One filament of the upwelling jet can 
transport 1.5 Sv offshore = as much 
water as all of the Ekman transport along 
1000 km of coastline”



August 2000: 
Example of strong physical control of biological patterns
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August 2000

Color = 3 m Temperature from CTD casts
Points = locations of net tows:

Biomass inside 
feature:

Average = 14 mg C m-3

(± 7.1)

Biomass outside 
feature:

Average = 4 mg C m-3

(± 4.3)

On-shelf 
Biomass:

Average = 44 mg C m-3

(± 22.1)

-126W -125W -124W -123W

42 N

43 N

44 N

8 C

9 C

10 C

11 C

12 C

13 C

14 C

15 C

16 C

17 C

18 C



2000

2002

3 m Temperature 
from SeaSoar

SeaSoar data 
courtesy of Jack 
Barth and Steve 
Pierce

August cruises:
Total Copepod 

Biomass in the Upper 
100 m:
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Approach:

Index interannual variability:
• Satellite altimetry for circulation
• Long-term field sampling of zooplankton

Explore links between the two

Objective:

Quantify interannual variability in the cross-shelf transport of 
zooplankton

• Circulation
• Zooplankton biomass



Interannual variability in mesoscale circulation:

Altimeter data:
Analysis of sea surface height to quantify variance in 
mesoscale circulation.

TOPEX/POSEIDON altimeterData:

• Satellite altimeter (sea surface height) data
• Updated, delayed-time, merged, gridded, weekly 

sea level anomalies provided by AVISO.
(http://www.jason.oceanobs.com)

Analysis:

• Wavelet analysis of SSH anomalies
to develop index of interannual variability
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Sea surface height anomaly

Example:
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Analysis location on bathymetry:

Local study area
Columbia 
River

Puget
Sound

Cape Blanco

Cape Mendocino

Pt. Reyes
Pt. Arena

Monterey
Bay

Heceta Bank



Index of Mesoscale Energy
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Seasonal cycle of mesoscale energy

4-12 week variability in SSH 
averaged over 42° to 44.5°N, 125.5° to 126°W
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Station NH5 
represents coastal biomass:
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Interannual variability in zooplankton biomass?
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• Mesoscale activity and zooplankton 
biomass vary seasonally and interannually.

• High zooplankton biomass can be advected 
far offshore in mesoscale circulation 
features.

• Interaction between variability in biomass 
and advection lead to large interannual 
variability in cross-shelf advection of 
biomass.

Conclusions:
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2000 m 
bathy line

200 m 
bathy line

ADCP map of currents:

Courtesy of Steve Pierce

SST



SST ADCP profile:
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