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Over 75% of the world marine fisheries catch (over 80 million
tonnes per year) is sold on international markets, in contrast to
other food commodities (such as rice)’?. AL present, only one
institution, the Food and Agriculture Organization of the United
Nations (FAQ) maintains global fisheries statistics. As an inter-
governmental organization, however, FAOQ must generally rely on
the statistics provided by member countries, even if it is doubtful
that these correspond to reality. Here we show that misreporting
by countries with large fisheries, combined with the large and
widely fluctuating catch of species such as the Peruvian anchoveta,
can cause globally spurious trends. Such trends influence unwise
investment decisions by firms in the fishing sector and by
banks, and prevent the effective management of international
fisheries.

World fisheries catches have greatly increased since 1950, when
the FAO of the United Nations began reporting global figures®. The
reported catch increases were greatest in the 1960s, when the
traditional fishing grounds of the North Atlantic and North Pacific
became fully exploited, and new fisheries opened at lower latitudes
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Figure 1 Time serles of glabal and Chinese marine fisheres catches (1950 to presant).
a, Global reported catch, with and without the highly varlable Pensdan anchowata.
Uncarrected figurss ares from Fad fref. 3); comected values wers obitained by replacing
Fil figures by estimates from b. The response to the 1982-83 B Nife'Southemn
Oscllation {EN30) ks nat wslble as anchaveta blomass lewels, and hence catches were still
very low fram the effect of the presious EMS0 In 1972 jref. 4). b, Reported Chinege
catchas (fram China's exclusive economic zone (EEZ) and distant water fisharies)
Increased exponentaly from the mid-1280s to 1998, when the ‘zero-growth policy’ was
Imtroducad. The carectzd wvalues for the Chinese EEZ wera estimated from the genaral
lingar model described In the Methods section.

v Over-reported China coastal fisheries;

v" Under-reported China
distant-water fisheries;
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4.6 million tons per year

MISUNDERSTANDING
Positive OR Negative
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Towards sustainability
in world fisheries

Daniel Pauly, Villy Christensen, Sylvie

Guénette, Tony J. Pitcher, U. Rashid Sumaila,
Carl J. Walters,
R. Watson & Dirk Zeller



Science, 2015

| What is the truth of China

fisheries?



Goal of this presentation

®What is the truth of China fisheries?
®What are current and expected

ecosystem impacts?

®What mitigation actions are in the

fisheries management?



What is the truth of China fisheries?
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What Is the current status of fisheries?

Freshwater culture OFreshwater fisheries
W Distant water fisheries

m Coastal fisheries

2014 (Tons)
o Total: 64.61 million
e Marine capture: 14.827
million (12.80 million +2.027
million)
e Mariculture: 18.12 million
* Freshwater culture: 29.35
million
* Freshwater capture: 2.295
million

Freshwa Freshwa
HH I L Marine Mari- ter ter
'l Year fisheries  culture Fisheries culture
1950s 60. 2 5.5 21.6 14.2
1960s 63.0 6.4 16.2 14.4
1970s 66. 4 11.0 7.5 15.0
1980s 50. 6 16. 6 6.6 26.2
EEE88REREEEEEEEEEEEEEE:E e el e
2000s 29.1 6.9 4.9 39.1
O Marine fisheries B Mariculture OFreshwater fisheries OFreshwater culture 2010s 93.5 97.8 4.0 445



Landings/catch data?

Low trophic level
harvest

v’ phyto---seaweeds

® Discard (developed
countries) --30%,
FAO;

® No discard in China,
and the catch data jellyfish

also included Acetes v mollusks (shellfishs,
shrimps, shellfish, squids)

jellyfish, algae. v Small sized fish (so called
trash fish)

v Predators

Whole food chain
Food culture; Huge population

v’ Zoo- Acetes shrimps,
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China Mariculture
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» No-feeding production (shellfish &
algae) in mariculture: 15.17 million,
83.69%o;

» No feeding production in freshwater
culture and mariculture: 29.7
million, 54.8% (>30% average no
feeding production ratio, Orsen,
2011)



Changes in fishery production

mode and structure 64.61 million
tons
51.16 million C:A=27:73
tons
Smillion ¢ A _>7.73
tons
0.5 million Freshwater
tons C:A=54:46 e 2008
C:A=92:8 ‘ .
Freshwater
vy 1950
Freshwater ‘
culture _. I

Mariculture _————
126

C:A=Capture production/Aquaculture production



http://www.fao.org/docrep/016/i2727¢e/i2727e.pdf



What are current and expected

ecosystem impacts?



Stresses on the marine fisheries

e The main:

— Overfishing
— Reclamation

— Pollution

— Climate Change
— Ecological disasters




Overfishing

asm mEm o Cod, largehead
hairtail, Spanish
mackerel, etc.

»

Trophic level

w N s e 0 A N

1959 1982-83 1985-86 1992-93 1998-99 00-01
Year

0.2/10 yearsin




Sharp decline in important fish stock
Increasing ratio of low-valued species



Variations in biological parameters of small yellow croaker

Biological parameters 1960 1985 1998 2008
Growth coefficient k 026 04 048 [0.56
Zero-length age ¢, -0.58| -0.37 -0.3 {0.25
Asymptotic length L ../cm 34.2] 3047 2554»34.06
Inflexion age of body weight growth¢r @ 3.78 244 1585 1.61
Total mortality coefficient Z 051 180 284 289
Natural mortality coefficient M 024 033 039 043
Fishina mortalitv coefficient F 027 147 245 246

_Go Great changes were found from 1960s to 2008:
Smaller size, lower age structure, faster growth ——

rate,smaller Lo, tr earlier,nigher mortality.
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China coastal fisheries
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® The community structure changed
considerably.

® The large-sized demersal species have
been replaced by the low-valued and
small-sized pelagic fish, early maturity.

® Changes in food web and food chain.



What mitigation actions are in the fisheries

management?



Management MeasUres | Minisuy of Agriculture & China Coast Guard

Management measures Year of issue

Closed season/areas Since 1950’s in limited areas;
Trawling was banned from 1988 in whole
Bohai Sea;

Two or three months closed season were
iIssued from 1995 in Bohai Sea, Yellow Sea
and East China Sea, and from 1998 in
South China Sea

Fishery genetic resource protection 2007
area system

The fishing license system 1979
Limits of catchable size and the 2000

proportion of juveniles in the catch
Environmental fee system for stock 2000
protection and enhancement activities
Control fishing capacity 1987
The fishing vessel scrapping program | 2003




Mitigation measures

National fishery stock enhancement programs

] 4% 5% 56 - B % o [ 7K 22 22
® Stock enhancement was R I S

carried out in China since
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® In 2006, The State
Council of China launched
“Conservation Action
Plans for Aquatic Living
Resources”.
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Stock enhancement

National fishery stock enhancement programs

In 2010, The Ministry of Agriculture promulgated *“ National
Programs of Stock Enhancement (2011-2015)” releasing number
of commercial fishery species will reach to 25 .3 billion by 2015.



Stock enhancement

@ More than 100 species of fish, shrimp,
mollusca and other species with
economic value were released.;

@ The total number of animals released
was 30.07 billion;

@ Total investment on release was 970
million Yuan (RMB).

Inland and Marine



Releasing number/Input
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A case of Chinese shrimp stock enhancement

Year Fishing vessels Production Production value
(ind) (tons) (10000 RMB)
2010 4 844 1686 28 053
2011 4938 1009 17 908
2012 4 896 2 163 35194
Average 4 893 1619 27 052

Releasing number, catch, and production value of Chinese shrimp Fenneropenaeus chinensisfrom the 1980s
to 2012 (Southern waters of Shandong Penisula ,From Qiu, 2014)



Sea ranching




Mitigation measures




Developed the IMTA for Sea Ranching practiced in

China
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The IMTA Practiced for Suspending Mariculture
In Sungo Bay, China From Fang, J



IMTA-Mitigation measures

“In the penultimate chapter on the Yellow Sea LME, Professor Qisheng Tang and Dr. Jianguang Fang review the variable states of productivity and
biomass yields under the influence of climate change and anthropogenic forcing. ...... The IMTA technology includes the production of algae (kelp),
mollusks (abalone) bivalves (bay scallop), and echinoderms (sea cucumber) to help close the fisheries protein gap, while capture fisheries recover to
sustainable levels. Preliminary results suggest that the IMTA pilot should be expanded throughout the YSLME and into other Asian LMES, where

applications could provide job opportunities and food security. The plIOt IMTA prOjeCt proved to be hlghly
energy efficient and optimized the carrying capacity of coastal embayment
while improving water quality, increasing protein yields, and, through carbon

capture, contributing to mitigation of the effects of climate change.”
Dr. K. Sherman, NOAA, 2012

From Fang, J



Some challenges in China fisheries

1. Social and economic issues

> Increasing demand on aquatic
products

> Fast development of mariculture
area along coastal waters

2. Scientific and EBFM issues
» Overfishing
» Pollution
» Reclamation

There is no free lunch



Some National Basic Research Programs

launched in China

MARINE
ECOSYSTEM

2015-2019

2001-2010 2011-2015

2011-2015



Final remarks

Communication: Science<= human =) information, knowledge=)
decision-making

Cooperation: Decision-maker, scientist, the public
Resolve management issues
based on scientific and social

information s
Ecosystem-based

Fisheries management

. Stock assessment-based
fisheries management

Restoration and Resolve management GOAL
@ conservation oriented and social issues based
fisheries management | on scientific information

$

Resolve scientific and
social issues during
management




Thank you for your
attention!
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