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Why is this important?

Planning of closures in space and time

Understanding how climatic changes force fish 
dispersal



Introduction

1) The Baltic – cod decline, topography, stratification and 
inflows

2) Fish dispersion in relation to salinity, temperature and 
oxygen

3) 2D mapping

4) From 2D to 3D

5) 3D time series

6) Conclusions



Baltic cod in decline



The Baltic – Topography, vertical stratification and 
inflows
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Q is a relative measure that ranges between 0 (k=5
days, S=17 PSU) and 100 (k=30 days, S=24 PSU). The
graph is from Matthäus (1993). Additional inflows in
1994 and 2003.
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Fish dispersion - acoustics



Fish dispersion - Trawl survey 
catches
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Fish dispersion – vertical modelling

Predicted Cod CPUE      [n]
0 20 40 60 80 100 120

D
ep

th
 [-

m
]

-100
-95
-90
-85
-80
-75
-70
-65
-60
-55
-50
-45
-40

Salinity 
7 8 9 10 11 12 13 14 15 16 17

Oxygen Saturation [%]
0 10 20 30 40 50 60 70 80 90

COD
Salinity
% sO2



2D mapping - ICES CTD stations 
1994 to 2005

Stations suitable 
for 
cod egg survival



2D mapping – Cod eggs and larvae     
 

   

Geitner et al., 
this conference



From 2D to 3D - ICES CTD stations 
1994 to 2005



From 2D to 3D - ICES CTD stations 
Oxygen<2ml/l



From 2D to 3D  - ICES CTD stations 
salinity<11 ppt



From 2D to 3D - ICES CTD stations 
Oxygen>2 ml/l, salinity<11 ppt

suitable for cod eggs
=
reproductive volume



From 2D to 3D – reproductive 
volume



3D time series - Hydrodynamic 
model output



3D time series - Cod egg habitat 
2003



3D time series - Cod egg habitat 
2004



3D time series - Cod spawning 
habitat volume
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Conclusions & perspectives 

Key messages
Cod spawning habitat and reproductive volume are very 
dynamic

Cod spawning habitat and reproductive volume respond to 
environmental changes

Perspectives
The hydrographic situation in spring may be used to predict 
Baltic cod reproductive volume in summer.
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