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A is the continuation of present fisheries
management approaches and the export
of fisheries products from developing to
developed countries—not marine
mammals—that endangers human food
security.
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AS THE CURRENT CRISIS OF GLOBAL fisheries
worsens, the case has been increasingly put forward
in international for a that culling marine mammals
would not only resolve the problems of fisheries but
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also help alleviate world hunger. ] _
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Here, we present results from modelling the degree of | o|oj| A4ENSrxd AlZF X}Sdoi| CHEF HFC}
ecological food resource overlap on a global scale omol A =
between marine mammals and fisheries; the model EZRRe o4 Ato] Zte| HIWE X|F
considers the types of food taken by each group, as 720 HIEfS =1 2Hs 51940 o] e
well as the geographic areas where the food is taken. ] .
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Our analysis clearly shows that there is no evidence
that food competition between the two is a global




problem, even when the uncertainties associated with
the available information are considered.

Consequently, there is little basis to blame marine
mammals for the crisis world fisheries are facing
today.
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There is even less support for the suggestion that we
could solve any of these urgent global problems,
caused by a long history of mismanagement of
fisheries, by reducing marine mammal populations.
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The claims of competition promoted by culling
advocates are usually based on estimates of the total
food consumed annually by all or some species of
marine mammals, which—depending on the
geographic scale and species considered—amount to
several times more than the annual catches taken by
the fisheries.
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It is then implied that the amounts consumed would
be available to fisheries were it not for the marine
mammals. This line of reasoning intuitively appeals
to many people, as it is seemingly based on common
sense.
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However, combined with references to hunger in
poor countries, these arguments articulate a
potentially dangerous and misleading view of the
interactions between humans and marine mammals
on the one hand and hunger and natural resources
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The main problem is that the food consumption =0 Zx= E2 Slurxlsla Q=
models underlying these arguments tend to be very 2t o toas
simplistic and are regarded as inappropriate from a A” AH 2 o< Eh&Edta,
scientific viewpoint to adequately capture the Ijstxioz 2 520 O|R0{k|= ZAFo|
complexity of competition in the ocean. .
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However, sufficiently detailed models are currently agLt, o] X2 siHsty| YEt =25
lacking to deal with this issue and may never become _ )
MEst 2 2E2 S/ YEEX| oftD,

available, largely due to the extensive requirements




in terms of model complexity and field data. Doo| ExtAml Hop ofe dlo|E{7t Zez
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Therefore, we focus here on showing the flaws inthe | 5pio2 2p|= |2 AMAlD 719
arguments that favour the resumption of whaling = _ o
using these simple food consumption models—based | 242 BHE0{T! ZHEEH AH| 2”2
on some f_urther commonsense considerations and a TEiEro|o| &0l CHst AXES At=r|
few additional parameters. o =
M2 & Rt
The feeding triangle—a ubiquitous feature of marine food webs— TIOJALL-E A0 Exiof EXsIE 2o/t "2 A}
leads to the phenomenon known as “beneficial predation.”
ENBA"I} LIEFLLICH
Predators not only consume their favourite prey, but also the EATE 50/ Tolst= Fo/or 2 b ofL/3}
competitors and, in many cases, the predators of their prey.
259 FYAE EE TLLo. F2E ZHANES 259/
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The culling of predators can actually decrease the populations of FAXE MBEEOZ Qlofs 22 = 250/ Fofsts
their favourite prey.
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Baleen Whales 20471 Y

Pinnipeds 7|1zt=

Large toothed whales CHad o|wr oy
Dolphins =7y

Fisheries 4= AFOq

Food Types Ho| £8
Non-marine mammal food (NM) HICH ZRF 9| THOo|(NM)
Misc. fishes (MF) oiz{ &8 17I(MF)
Small pelagic fishes (SP) 28 F0{1R7(SP)
Benthic invertebrates (BI) 2xx S2(BI)
Small squids (SS) A% 2F0{F(SS)




Large squids (LS) Che @ Eoi=(LS)
Mesopelagic fishes S Alsol MAlsts T7|(MP)
Large zooplankton (LZ) s BR52(L2)

Higher vertebrates (HV) HESZ(HV)

Figure 1. Who Eats How Much of WHAT?
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Estimated mean annual global catch/food consumption of marine
mammals and fisheries by nine major food types during an average
year in the 1990s expressed as proportions of total (from
Kaschner, 2004).
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Ao CHE! HIZZE EAI6FSIELICH20041, Kaschner).

The percentages of different food types in marine mammal
consumption were computed based on diet composition

HiC} ZRFoIA LH[E OE ZHo| 79 HHMEE

standardised across species. EzzlE &Y 40| 2EE2 EZ HME/ALL/IC,
Corresponding percentages of different food types in fisheries LA OfZl0f M}E 2t OIE 0/E FE DEMELS [fit
catches were obtained by assigning individual target species/taxa - L e N _
to the appropriate food type category based on life history, size Y &t BEFZo HAIXIC GAL T2 YEXIE
and habitat preferences of the target species or taxa. EffE 2XE /o] EE FIEIDSIE 2 ZH/EEZ0)

Food types mainly consumed by marine mammals are presented in
hues of blue and green, and food types that are major fisheries
target groups are presented in yellows and reds.
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Note that food types primal_'ily targeted by fisheries only represent 2AOH0IM 0125t ZE9 HIO) EREI TE= Do/
a small proportion of the diet of any marine mammal group. o
SR ZEY0l TAF &= X2 /8 + AsLit
A_Ithot_Jgh local interactions between marine mammals and AALOIHIO HIC) ERET} ZHE Eof LIEIL}) M=
fisheries may occur, less than 1 percent of all food consumed by _ o o
any species group occurs in areas of high overlap with commercial | S22 % &3 &&0/ o/= & 248 £ Lo/, bicf
fisheries. ERFI £H[5E Gols #4420 BEPE T
FojoE Bpl IHMEL o El= ZILct

7here is no evidence that food
competition between marine mammals
and fisheries is a global problem or that
reducing marine mammal populations
would counter the long history of
fisheries mismanagement.
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We generated estimates of global food consumption
by marine mammals for comparison with fisheries
catches, using a similar type of simple model but one
which also considers the compositions of diets and
catches and spatial distribution of both marine
mammals and fisheries.
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Results indeed indicate that the amounts taken by
marine mammals exceed global fisheries catches.

However, by incorporating information about the
types of food taken by marine mammals, we show




that most food consumed by marine mammals Z2=2 [}FICtH CHEE0| LA Zioa
consists of prey types that fisheries do not target ) Lo
(Figure 1). StX| ot FLcha @)
By combining estimates of total food consumption X|2|x 2EAM1} & Ho| AH|E gH=ICIH
with a new mapping approach, we further o G omal = N -
demonstrate that marine mammals consume most of | CHF 22| HICH ZRFIH F2 YF[ste x(H2
g;elr food in areas where humans do not fish (Figure | Alzt= 0| 2At{S 5 x| ot RS LIEHNT
| A& Lcha g

The resulting maps show, for each major species Ansoz X|ToM T2 SEPoel
group (baleen whales, pinnipeds, large toothed - _
whales and dolphins), that overlap between marine | 7|, CHE ol# e, ExeH)Q| Hict
mammal food ponsumptlon and fisheries is high only Z2=0l £A{0| o0& [od0| ASEE e
in some small isolated areas.
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Areas of overlap tend to be concentrated along the A= 22 =Q Hic TL=7} HlZ ™

continental shelves of the Northern Hemisphere, = ol obl

where marine mammals take comparatively little of | SH0I& B0l &X| gf= Sgt+

their food—in fact we demonstrate that less than 1 CHE2ZQLch & 1HMES o £|= Hict

percent of all food consumed by any species group oo : _ .

stems from areas of high overlap. ZRFLO| O| X[HojA HoO|E F1
U&LICH

Similarly, more than 85 percent of all fisheries Obxt7LR| 2 85THMIE Q| &AM O| =2

operate in areas of low overlap. ]
AXMX|X| et2 X|FoM o|F0{ x| USES
golg 4+ g

Consequently, while we acknowledge that local ZANXOE Hich TLE Mo| ME| x|dn}

interactions between marine mammals and fisheries s xbod lodnl Ofala )

do occur, we show that the conflation of marine 4] X[do| UxIEct StoigtT HiCH

mammal food consumption and human food security Ze=yl M= mHo|ot AtZrofA|l oHxist

does not at all take the form suggested by the o oo .

proponents of marine mammal culls. =MEE = [ Hict ZRFE F0l= XEHO|
{o#t sizMolete mMote s olnlrt
g Lct

Moreover, this report shows, based on a review of the
recent peer-reviewed ecological and modeling
literature, that the very attempt to substitute predators
such as marine mammals with fisheries leads to food
web disruptions and adjustments that often preclude
the harvesting of the former’s prey by humans.
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Thus, the last decade, which has seen the “fishing
down” of marine food webs, has not led to increased

marine fisheries catches; indeed, global fisheries ‘EAMRPE TECT siM MY 2
catches have been declining since the late 1980s =7IE|X| efgtaLIch ARlMoz Moz
despite the depletion of large predatory fish e o
throughout the oceans by fisheries. 1980 ALY FHHEE Z Y DI|ES
FUSoE 27D SoY Sele
dAaE|Ri&L
Moreover, it is the continuation of present fisheries HEE|= 2pk0] o] o479 JHENE AFZ0f A
management approaches and the export of fisheries el A AL o
products from developing to developed countries— | MEI=22 £EE|E sMS-HO ZRF
not marine mammals— that endangers human food XQJ-0| Ql& 0| otxist AlZko| /3] 24Ql0|
security.
£l &t
Solving the problems of global fisheries and human | x74|zdQ1 2ALAZ X 7|ol2XI2 HZEst=
hunger are big challenges that will involve the best o olm ol o ’ _
that humankind can contribute. A2 AR sfiZgstor & 2 =X mAlLcH
These problems, however, will not be resolved by ol EXES Mx|xoz pH=o{7l 2oz
divisive, politically driven schemes such as the - -
culling of marine mammals. oOf7|El HiCt ZRFE Fol= Wt Z2
YHozE 7Y 4 waLt

Figure 2. Where Do They Meet?
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Maps of estimated spatially explicit resource overlap between
baleen whales and fisheries (A), pinnipeds and fisheries (B), large
toothed whales and fisheries (C), dolphins and fisheries (D) (from
Kaschner, 2004).

CHErol +mayst 48] (A), ZIZF +4+2 (B), THE
o/ aefof +AHY (C), SIS 42 (D)S AHEHEF
& X9 X/Z(20047, Kaschner).

Maps were produced by computing a modified niche overlap index
for each cell in the global grid.
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The overlap index is based on a comparison of similarity in the
composition of diets of marine mammal species and catches of
global fisheries in a particular cell, as represented by the
proportions of different food types taken by each player in this cell
and then weighted by the proportion of total global catch and food
consumption taken in the cell.
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Overall predicted overlap between any marine mammal group and
fisheries is quite low from a global perspective, with only a few
potential and isolated ““hotspots™ concentrated in shelf areas.
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Specifically, overlap between pinnipeds and dolphins is predicted
to be higher in the Northern Hemisphere, while overlap between
baleen whales and large toothed whales appears to be higher in
the Southern Hemisphere.

XM EOtE, SMHZoMHE A2 Z/2FE9 Ea0f
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Comparison with mapped fisheries catch rates suggests that areas
of potential high conflict are largely driven by high concentrations
of fisheries catches taken from relatively small areas.
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Note that predictions of high overlap in some areas, such as the
northwestern Pacific for the baleen whales, are misleading as
these are based on overestimates of marine mammal food
consumption in these areas.

Ol& Hict ZRFI} 2 X0l ZHo/E SSoZ Zrf

ZHE + 20| W FHTAN B S HEY 22




£ =2 H/89 HIIE XY2E oftsiEs o HEE

J/L/ct.

NN

Overestimates are due to a specific feature of our modelling
approach that currently does not account for the effects of
population structure and varying degrees of depletion of different
populations of the same species (Kaschner, 2004).
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