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One major issues of
fisheries is that we not
only do not know
precisely what they catch
and where, but that
some argue we don't
need to know fisheries
catches.

Yet, fisheries catches
quantify our strongest
interactions with the
oceans...

%

&

COMMENT

EMEREY Shale gas and oil ANTHESFILY Mapolean
willl run out faster than l.'hug'rm sets the recoed

HEMTH fran noets
imternatioeal help to fght
HIV epidermc s

lifie oof EETvpisn plvysicedt

| EMERNET A Mabi=ring
Freeman Dysonpam

Does catch reflect
abundance?

Researchers are divided over the wisdom of using estimates of the amount of
fish hauled in each vear to assess the health of fisheries.

POINT
Yes, it is a crucial signal

The onlydak quoilabl formostfisteresar thewspht o fish
caught ench year, insists Damiel Pauly.

u developed countries sach as the United States, Aastralia and
menhers of the Baropean Union, mamy fisheries are montioned
by fishezries scieniists using expersive sinck assesoments. Toinfer
the sive of the fish populations being exploiied, scentists uss the age
and stre distributions of the fish caughl; the remlts of scientt fic sar-
veys carried out fromm reseanch vessel; and infrmation about
and migration from lag and recapbure siudies. Vel the only F
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No, it is misleading

Moy jacors aswallas chundanoede rmine the houlsaf
fErermen, wam Ray Hilborn and Trever A . Branch.

he major database om all the fisheries of the world 15 the Fag

Yenrbook. Fisheryand Stattstics. This collaies the

ameoumt {in wetght) of haddock, bream, cod and more than

1,200 uther species hauled in each year by fshermen, whether from

commercial trawlers or canoes, using esttmales seat 1o by offictals
from individual countries.

o e peast e yesas, researchers have been conducting analyses =

Tl FD
0T Macrilan Fubdivhen Limd el A0 righls cmasmd



Extent of the geographic bias in ‘global’ studies of
fisheries status published by Science

(o] Ecosystem models
A Stock assessments
B Research surveys




Fisheries vessels from the People Republic of China
operated in the EEZs of 93 countries in 2000-2000s
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This is another reason why the non-US and non-EU
world needs to be included in discussions about global
fisheries: the growth of ‘effective’ fishing effort.
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Official fisheries catches, as submitted by
member countries to FAO are incomplete.

We addressed this by doing ‘catch reconstructions’,

l.e., bottom-up re-estimation of total catches for all

countries of the world, based on the principles that:

(i) every fishery casts a “shadow’ on the society in
which it occurs, and

(iI) zero is never a good estimate for a positive number
that is not precisely known.
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Unreported artisanal catch from Zanzibar
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FAQO data for Tanzania covers only mainland Tanzania prior to early
2000s. Catches for Zanzibar were not included in FAO data until
2000 and were therefore reconstructed in the 1950-1999 time

g period. (Discovered by student after 1 week of work in Tanzania)
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Mozambique: local to country-wide expansion
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Mozambique, despite being an impoverished country, has an excellent system
for estimating artisanal catches. However, estimates only account for 115 out of
540 landing sites, and completely miss two provinces, and most fishers.
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Madagascar: changes in reporting protocol

The sudden increase in
the catch data supplied to
FAQO in the early 1980s is
probably due to a change
in reporting protocol.
(Estuarine catches
reported as inland
catches in the early
period, after which they
were reported as marine
catches, without
retroactive adjustment).
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Le Manach et al. (Marine Policy, 2011)

We are currently working with Blue Ventures (an NGO)
and staff of the Malagasy Ministry of Fisheries to verify
‘«3& and update our preliminary analysis
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The major trend in Western Indian Ocean marine fisheries
is for coastal countries to start their own fisheries for large
pelagic fishes, thus competing against foreign fisheries
which are already past their peak...
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Now let's look at
the countries in
West Africa, as

defined on this cumonmen
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These are 22 countries, \ Namibia
from Morocco in the North to Namibia in |
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Africa should also be included.
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Total reconstructed catches for West Africa: domestic
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The major issue in West African marine fisheries in the pressure

exerted

by legal and illegal foreign fleets, which prevents the

development of national fisheries
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The reconstructions confirm that the world catch is
declining; this trend is more marked that in the
officially reported catch...
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Pauly and Zeller (Nature Communication, in review)
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You can get details of the catches
(landed or discarded) of all maritime
countries of the worlds, by sector
(industrial, artisanal, subsistence,
recreational), by countries and by
taxon at www.seaaroundus.org



Now recall that ecosystem fluxes move up ‘trophic pyramids,’
and each species tends to have its own trophic level...

4 Top predators

31 Prey fish

Trophic level

2 [ Zooplankton

1~ Phytoplankton

Pauly and Christensen (Nature, 1995); trophic levels from FishBase and SealLifeBase



Now we know (from satellite data) the primary production
of the ocean, which is usually high in coastal waters, and
very low in the 5 central gyre of the oceans...

SeaWiFS
data, NOAA




We can thus map the footprint (or ‘seafoodprint’) of
fisheries onto the world ocean, here in the 1950s...

Primary production required (1950s; %)
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...and in the 2000s...

Primary production required (2000s; %)
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All this fishing causes a phenomenon now
know as ‘Fishing down marine food webs’
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2 see www.fishingdown.org
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Now, ‘Fishing down” can be shown to occur even when
it is masked by the offshore movements of fleets...

Region-based Marine Trophic Index of the catch in the waters of India (mainland)
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Observed climate-induced shifts in distribution ranges
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Simulating poleward shifts using temperature-
abundance profiles inferred from distribution range
maps derived from FishBase and SealifeBase...

Small yellow croaker
(Larimichthys polyactis)
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Cheung, et al. (Marine Ecology Progress Series 2008).



Small yellow croaker
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Projected change in catch potential in 50
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Cheung, Lam, Kearney, Sarmiento, Watson, Zeller and Pauly (Global Change
Biology, 2009); see also IPCC, 5th Assessment, Summary for Policy Makers



In summary

) Future

Tropics

1970 ﬁ 2000 rviresirananas

P Future

Subtropic and temperate ocean

1970 ﬁ 2000 rrrrerarananans

»@ Tropical/warm-water fish

> Subtropical fish
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> Temperate/cool-water fish

Cheung, Watson and Pauly (Nature, 2013)
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Overall, fisheries researchers and marine science
educators in the Western Indian Ocean region will benefit
from using data and tools from the following free
websites, which cover their countries:

FishBase: an online encyclopedia of all fishes (www.fishbase.org),
which also contains an online course in ichthyology;

SealifeBase: similar to FishBase, but for non-fish vertebrates, and
invertebrates (www.sealifebase.org);

Sea Around Us: a website which contains detailed catch time series
and fisheries status indicators for all maritime countries and
territories of the world (www.seaaroundus.org)

Fishing down: a website devoted to the fishing down phenomenon
(www.fishingdown.org)
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