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R/V Tinro

R/V Kaiyo maru

F/V Sea Storm



Pelagic Ecosystem Research
• U.S. BASIS August –

October research cruise
(60 days)

• Distribution in relation to
ocean conditions

• Critical Size and early
marine survival

• Climate Change,
distribution, and survival

• Spatially Explicit Habitat
Quality

• Trophic Interactions
• Physical/Biological

Oceanography

U.S. BASIS Stations



SST

Distribution in relation to Ocean Conditions
2004

Herring Salmon Pollock

Blue = Adult

Red = Juvenile



Critical Size in Relation to Distribution

2001 Juvenile Sockeye 2002 Juvenile Sockeye
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Bar -Juvenile Salmon Size

Juvenile
salmon
abundance and
size selective
mortality

Survival = 1.88 Ret/Spawn Survival = 5.88 Ret/Spawn



Overland and
Stabeno 2004

Lower survival with
lower variability

Slightly higher
survival with
much higher
variability

Air Temperature
Pribilof Islands
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Prey Supply

Consumption Demand

Habitat Quality – Bioenergetics Models to Link
Ocean Productivity to Fish Growth Rate Potential

Foraging Rate Models

Spatially-Explicit Models
of Growth Potential

Functionl Response of Juvenile Pink 

Salmon (35-40 mm) Preying Upon 

Copepods

0

0.5

1

1.5

2

2.5

3

3.5

0 50 100 150 200 250

Prey Density (#/L)

C
o

n
s

u
m

p
ti

o
n

 

R
a

te
 (

#
 /

 m
in

)

Wi s cons i n Sea G rant  I ns t i t ut e ( 1997)

J. Sockeye

YOY
Pollock



Chukchi 
Sea

Bering 
Sea

Bristol
Bay

Bristol Bay 2003 n = 266

sample dates: 9/2 - 9/14
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Bering Sea 2003 n = 116

sample dates: 9/25 - 10/8
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Chukchi Sea 2003 n = 83

sample date: 8/26 - 8/27
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Average energy density by survey leg
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Chukchi Sea
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Bering Sea

Forage Fish as an
Indicator of Ocean

Conditions

Age 0 Pollock
Distribution



Oceanography

SeaWiFS
coccolithophore
mask images
with J. sockeye

166°W
top 40m

  Beam c
  (trans)

  Chl a
  (fluor)

  Temp

  Salinity

2003 Location
of aqua color
water

19-Sept-03, Saitoh and
Iida (unpubl.)

2003

Silicate at 5m
(Range 0-5 µM-Si)

south north



Key Issues

• Bering Sea Salmon and Forage Fish –
changes in productivity related to ocean
conditions

• Climate Change in the Bering Sea –
reduction in sea ice, increases in sea
and air temperatures

• Bycatch – warming sea surface
temperatures in relation to expanding
salmon distribution


