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our children inherit tomorrow
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Biodiversity
what’s the problem?

Humans are causing extinctions at an 
incredible speed:

100 times faster than the predicted 
extinction rate without human activity;

Equals or overpass the great extinctions 
of the past;

Why is biodiversity such an issue?

Loss of biodiversity = economic loss

Loss of ecosystem services that 
biodiversity provides

Loss of biodiversity make ecosystems 
more vulnerable
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Myers et al. 2000; Nature

The Caribbean is one of the 25 biodiversity hotspots of the world
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Loss of biodiversity is clear

Species are disappearing, especially in the ocean;

In the Caribbean, the % of coral cover declined 
drastically

Gardner et al. 2003Millenium Ecosystem Assessment Pauly et al. 1998
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Are we creating the 6th 
extinction?
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Who is threatened this time?

“Ocean biodiversity shapes and 
enriches our way of life”

Biodiversity provides great, vital 
services to human populations;

Life will continue on earth, for 
species that can adapt;

It is crucial that our activities are not 
the source of our own extinction.
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Large mammals are indicators 
of a healthy ecosystem

Whales are not only a 
charismatic species, but 
they are keepers of 
ecosystem structure as 
well as an important 
indicator of its 
productivity. 
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Threats to marine 
biodiversity
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Whales: the ultimate 
threat to biodiversity?

“Minke whales are the cause of declining 
fish stocks and the destruction of 
ecosystems; they are also a threat to the 
recovery of blue whales stocks”
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Whales eat fish
is that a myth?

Several studies (often grey literature) 
suggest that “whales are eating so much 
fish that there might not be enough fish 
left for humans”;

There is a lack of scientific research on 
competition between marine mammals 
and fisheries in most areas of the world;

Ecosystem models provide a useful 
technique for examining direct and 
indirect interactions between marine 
mammals and fisheries

From a Japanese book for kids
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Ecosystem modelling

Allows the investigation of complex 
interactions

Explaining the decline of Steller sea lions 
in Alaska (Guénette et al. 2006);

Compare ecosystems on a common 
modelling basis (Morissette et al. in 
review);

Provides an overview of interactions between 
species in ecosystem

Can supplement existing single-species 
approaches

Is considered to be the only reliable method 
to address the issue of competition between 
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Study areas
Caribbean, Northwest Africa & South Pacific

31 trophic groups, including fish, plankton, 
and 10 groups of marine mammals
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The Caribbean story

Lyne Morissette, Kristin Kaschner, & Leah Gerber

“Whales eat fish”? demystifying the myth in the Caribbean 

marine ecosystem
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Who are the predators in 
the Caribbean ecosystem?
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Whales eat different prey than that targeted by 
fisheries;

The main predators in the Caribbean ecosystem are not 
marine mammals, but large predatory fish.
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Mixed trophic impacts
Used to evaluate important trophic interactions between groups;

show impacts of marine mammals or fisheries on other groups of 
the foodweb, due to direct AND indirect interactions

Local fisheries
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Baleen whales

-1.0
-0.8
-0.6
-0.4
-0.2
0.0
0.2
0.4
0.6
0.8
1.0

S
ea

 t
u
rt

le
s

La
rg

e 
tu

n
as

an
d
 b

ill
fi
sh

es

S
m

al
l 
tu

n
as

D
o
lp

h
in

fi
sh

Fl
yi

n
g
fi
sh

es

O
th

er
o
ff
sh

o
re

p
re

d
at

o
rs

Pe
la

g
ic

 s
h
ar

ks

C
o
as

ta
l 
&

d
em

er
sa

l
sh

ar
ks

 a
n
d

S
co

m
b
ri
d
s

S
m

al
l 
&

S
ch

o
o
lin

g
p
el

ag
ic

s

R
ee

f 
fi
sh

es

C
o
as

ta
l

p
re

d
at

o
rs

C
ep

h
al

o
p
o
d
s

C
ru

st
ac

ea
n
s

an
d
 b

en
th

o
s

Z
o
o
p
la

n
kt

o
n

B
en

th
ic

p
ro

d
u
ce

rs

Ph
yt

o
p
la

n
kt

o
n

D
et

ri
tu

s

Lo
ca

l 
fl
ee

ts

Fo
re

ig
n
 f
le

et
s

B
al

ee
n
 w

h
al

es

T
o
o
tl
ed

w
h
al

es

Impacted groups

T
ro

p
h

ic
 i
m

p
a
ct

Monday, May 24, 2010



What if we kill the whales?

Large tunas
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What if we kill the whales?
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Similar conclusions all over 
the world

Baleen whales feed on krill and 
small fish, not the ones targeted by 
fisheries;

They are not known to feed in 
tropical breeding areas;

Even assuming they would feed, 
their impact on the ecosystem is still 
minimal;

Overexploitation of marine 
resources is the real problem; 
blaming whales is just detracting the 
attention from it.
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peer scientists and editors didn’t 
believe that “whales eat fish”... 

Published April 8th:

Morissette, L., Kaschner, 
K., and L. Gerber. 2010. 
Marine Ecology Progress 
Series 404: 289-302.

MARINE ECOLOGY PROGRESS SERIESMar Ecol Prog Ser

Vol. 404: 289–302, 2010doi: 10.3354/meps08443

Published April 8

INTRODUCTION

In recent years, there has been much debate aboutthe potential impacts of large whales on marine eco-systems (Clapham et al. 2007, Corkeron 2009, Gerberet al. 2009), and it has been proposed that whales playan important role in the worldwide decline of fisheriesresources (e.g. Komatsu & Misaki 2003). It has beenimplied that the amounts of fish eaten by whales re-present a surplus resource that would be directly avail-able for human consumption if cetacean numbers wereto be reduced. However, the validity of such argu-ments is questionable in light of documented overfish-ing occurring on a global scale (Pauly et al. 2002,Myers & Worm 2003), the lack of scientific evidence

for existing large-scale competition between marinemammals and fisheries (Kaschner 2004, Morissette2007), and the unpredictable consequences of culling(Paine et al. 1998, Scheffer et al. 2001). Nonetheless,the ‘whales eat fish’ issue has become a significantpoint of contention at recent International WhalingCommission (IWC) meetings.Little is known about the ecological consequences ofthe removal of whales in terms of their past roles asconsumers in food chains and as prey and carrion(Katona & Whitehead 1988, Weslawski et al. 2000,Springer et al. 2003). Evidence suggests that oceanecosystems have experienced a dramatic shift in struc-ture as a result of the removal of large whales as wellas extensive fishing activities (Pauly et al. 2002),
© Inter-Research 2010 · www.int-res.com
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Ecosystem models clarify the trophic role of whalesoff Northwest Africa
Lyne Morissette1, 2,*, Kristin Kaschner3, Leah R. Gerber21Institut des sciences de la mer de Rimouski, 310, Allée des Ursulines, C.P. 3300, Rimouski, Quebec G5L 2Y9, Canada

2School of Life Sciences, Arizona State University, Box 874501 Tempe, Arizona 85287-4501, USA

3Evolutionary Biology & Ecology Lab, Institute of Biology I (Zoology), Albert-Ludwigs-University Freiburg, Germany

ABSTRACT: There is global concern about the interaction between whales and fisheries, and in some

countries, great whales are viewed as a threat to fisheries by potentially eating fish species that could

be exploited for human consumption. We developed an ecosystem model to explore the trophic inter-

actions between cetaceans and fisheries off Northwest Africa and to examine the potential impact of

a reduction in the abundance of baleen whales on fishery yields. This allowed us to characterize the

structure and function of the ecosystem in terms of biomass, mortalities, consumption rates, food

habits, and fisheries. Faced with sparse data for our study area, we explicitly accounted for uncer-

tainty in ecosystem structure, model accuracy, and input data and conducted an extensive sensitivity

analysis. We tested model performance with time series of biomass and catches for important species

of the system. Our results indicate that the overlap between prey species consumed by cetaceans and

species targeted in fisheries is low. Furthermore, for a wide range of assumptions about whale abun-

dances, diet composition, and food consumption in breeding areas, we found that whale consumption

is several orders of magnitude lower than total fishery catches and 2 orders of magnitude lower than

the amounts taken by other trophic groups. Finally, simulations of substantial reductions of whale

populations did not influence the biomass of commercially important fish, nor any other species of the

foodweb. These results suggest that fisheries yields would not benefit from the removal of whales in

this area.

KEY WORDS:  Competition · Ecopath with Ecosim · Cetaceans · Predation · Trophic impacts · Marine

mammal-fisheries interactions . Ecosystem modeling
Resale or republication not permitted without written consent of the publisher
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Where to go from there?

IWC might not be the best forum to discuss 
science and real ecological issues;

Conservation of marine resources is a urgent 
matter to address, and should not be driven by 
political disputes;

Education of the future generations might be the 
way to go... 

Agadir, Morocco
June 2010
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A whale’s journey
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Conservation without 
borders

“What we do today, will determine the ocean our 
children inherit tomorrow” 

The project aims to figure out how conservation measures in 
breeding grounds (Caribbean) can affect the rest of the life cycle of 
humpback whales when they are up north to feed (Canada), and 
vice-versa.

The “Quest for Quill”

Guadeloupe: once a major breeding site (but no longer)

Canada: whales are colonizing new areas (why?)

Pairing two sanctuaries for the conservation of whales

“Quill”
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Education: the key to 
change the world?

“The whales you protect here are the same 
that we protect there”

Conception of educational materials;

“Quest for Quill” book in 3 languages (French, English 
& Créole)

in-class presentations

In-school education projects;

Class pairing

“our schools, our whales”

Global North-South education program
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Conservation of marine 
biodiversity

We know more about the surface of 
the moon than the bottom of our 
oceans;

USA: 2.1 billion $ per year since 
2001 for space station;

... while only a few millions are spent 
for the conservation of ecosystems

What we need is a major research 
program, the scale of the spatial 
program, to study biodiversity its 
conservation, and the consequences of 
its loss 
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A ray of hope at the global 
scale

The Census of Marine Life aims to assess and explain the past, 
present and future diversity, distribution and abundance of life 
in the oceans

2000 scientist

82 countries

$750 million over 10 years

more than 200,000 species described thus far

great success in raising public awareness

Monday, May 24, 2010



In conclusion
Whales are keepers of ecosystem structure as well as an 
important indicator of its productivity;

Whales ARE NOT A THREAT to marine resources in the 
Caribbean!

It is crucial that our activities are not the source of our 
own extinction;

Scientific research, conservation measures, but also 
education of the younger generations, the leaders of 
tomorrow, need to joint their efforts to fight to protect 
life in the ocean.

.
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