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HOW

WHAT

Loss of genetic diversity and  
genetic structure have been 
documented in several  
marine species. 

The effects of managing  
populations without information on  
genetic population structure are not known.

This study integrates genetics  
and fisheries management  
in a single analysis.

Population nearest fishing port 
is depleted more than intended 
under combined management.

Many groundfish species,  
including Pacific cod, reside along the 

Bering Sea shelf and Aleutian Islands, 

which is a linear habitat.

Therefore, movement among populations 

is modeled as a linear array. Each array 

consists of 10 spatial areas.

The fishing port is to 
the left and effort is 
proportional to fish 
density and distance to 
the port. 

Genetic diversity declines faster 
in the smaller population under 
combined management.
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Sea otter, 

Enhydra lutris 

(Larson et al. 2002) 

New Zealand snapper, 

Pagrus auratus  

(Hauser et al. 2002) 

Hector’s dolphin,  

Cephalorhynchus hectori 

(Pichler and Baker 2000) 

LOSS OF  

GENETIC DIVERSITY
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Simulate  
genetic data

for one or two 
populations. Age-structured 

population growth 
model, and an 

individual-based  
model with a  
genotype for  

each fish.

Simulate  
fishing pressure  

for 100 years  
(based on  

assessments  and  
control rules).

One single population 

Two distinct populations 

Fishing port 

Fishing port 

Barrier 

Ignore genetics data and manage whole 
region as one unit: “Combined Management” 

 

Use genetics data, manage as 
two populations: “Separate Management”

Spatial areas Management units 

Fishing
port 

Fishing
port 

Compare  
performance 

measures:

total 
catch genetic 

diversity

stock  
size* 

Population 1 (Green)

Population 2 (Blue)

Population 1 (Green)

Population 2 (Blue)

Pacific cod, Gadus 

macrocephalus  

(Spies In Press; Canino et al. 2010; 

Cunningham et al. 2009)

GENETIC 

POPULATION 

STRUCTURE

* �Stock size equals 
spawning stock 
biomass (SSB) relative 
to initial value.
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Genetic diversity declines more 
slowly in larger population sizes.

Catch goes down in the 
population near the fishing 
port as the population declines.
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