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Theme Session L 

Marine mammals, seabirds, and fisheries: Ecosystem effects and advice provision 

 
ICES CM 2006/L:01 
 
Modelling and mapping trophic overlap between sea-
birds and marine fisheries on a global scale  
 
Vasiliki Karpouzi, R. Watson, and D. Pauly 
 
Coexistence of foraging seabirds and operating fisheries 
may result in interactions, such as competition for the 
same prey resources. We used GIS-based modelling at a 
scale of 30-min spatial cells to: (a) map the foraging dis-
tribution of seabirds; (b) predict their annual food con-
sumption rates in a spatially-explicit manner; and (c) 
estimate a spatially-explicit seabird – fisheries overlap 
index. Information on population size, diet composition, 
and foraging attributes of 351 seabird species was com-
piled into a database. Global annual food consumption 
by enumerated seabirds was estimated to be 96.4 million 
tonnes (95% CI: 78.0 to 114.7 million tonnes), compared 
to a total catch of nearly 120 million tonnes by all fisher-
ies. Krill and cephalopods comprised over 58% of the 
overall food consumed and fishes most of the remainder. 
The families Procellariidae (albatrosses, petrels, shear-
waters, etc.) and Spheniscidae (penguins) were responsi-
ble for over 54% of the overall food consumption. Sea-
bird foraging distribution maps revealed that areas 
around New Zealand, the eastern Australian coast, and 
the sub-Antarctic islands had high species richness. 
However, temperate and polar regions supported high 
seabird densities, and most food extracted by seabirds 
originated there. Furthermore, maps of food consumption 
rates revealed that most food consumed by seabirds was 
extracted from offshore rather than near shore waters, 
and from areas where seabird – fisheries overlap was 
low. The trophic overlap maps identified ‘hotspots’ of 
highest potential for conflict between fisheries and sea-
birds. Thus, this study may provide useful insight when 
developing management approaches for designing off-
shore marine conservation areas. 
 
Keywords: seabird–fisheries interactions, trophic over-
lap, at-sea distribution, seabird food consumption. 
 
Contact author – Vasiliki Karpouzi: UBC Fisheries Cen-
tre, Aquatic Ecosystems Research Laboratory, 2202 
Main Mall, Vancouver, B.C., Canada V6T 1Z4  
[tel: +1 604 822 1639, fax: +1 604 822 8934, e-mail: 
v.karpouzi@fisheries.ubc.ca]. 
 

ICES CM 2006/L:02 
 
Is harp seal predation an important consideration for 
recovery of the Northern Gulf of St. Lawrence cod 
population? 
 
Daniel E. Duplisea and Mike Hammill 
 
The Northern Gulf of St. Lawrence (NGSL) cod popula-
tion is currently at about 50% of its 80,000 tonne limit 
reference point (Blim). A model for NGSL cod was de-
veloped which partitioned natural mortality into harp seal 
predation and residual components. Mortality, functional 
response and recruitment parameters were fitted using 
historical series (1974–2005) for cod and seals. The com-
plete data series could not be fitted with only one set of 
parameters; therefore, we fitted a pre-collapse (1974–
1990) set and recent state (1999–2005) set. The pre-1990 
parameters showed that cod constituted 2–6% of harp 
seal diet, according well with stomach contents data, 
while cod constituted less than 1% of the diet in the re-
cent period. 
 
Projections using the early period parameters predicted 
stock extirpation in 8 years even without a fishery. Pro-
jections using the recent period parameters suggest that 
without fishing, the cod population would attain Blim in 
14 years, and without seal predation this would decrease 
to 9 years. With a fishery exploitation rate of 10% SSB, 
the stock would reach Blim after 35 years, and with a 30% 
reduction in seal inflicted mortality this would drop to 20 
years. This approach could be used for any predator-prey 
pair, given data availability, to inform advice on the most 
effective means of achieving a recovery target in the 
minimum amount of time. For the present example, it 
suggests per capita mortality inflicted by harp seals on 
cod is currently less than in the pre-1990 period. It shows 
that although reductions in seal mortality on cod could 
decrease the recovery time of the stock, fishing is a more 
important source of mortality. 
 
Contact author – Daniel E. Duplisea: Fisheries and 
Oceans Canada, Institut Maurice-Lamontagne, Mont-
Joli, QC G5H 3Z4, Canada [tel: +418 775 0881, fax: 
+418 775 0740, e-mail: duplisead@dfo-mpo.gc.ca]. 
 
ICES CM 2006/L:03 
 
Strandings of decayed harbour porpoises in Belgium 
during the first fortnight of May 2005: what did they 
die of, where did they come from? 
 
Jan Haelters, Thierry Jauniaux, Francis Kerckhof, José 
Ozer, and Serge Scory 
 
At the Belgian coast a remarkably high number of dead 
harbour porpoises Phocoena phocoena washed ashore in 
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