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Abstract

In the past ten years, China has developed to leeobrthe most important
countries of fishery production field. Annually @lese fishery products is increasing .
In 2009 the total fishery production is 50.4 mitliotones.(China statistical
reports,2009) As the same rate as the increaseenoithe sharply development of

fishery production is also remarkable.

But there are serious problems behind the promisimdace. The conflicts
between the economic development and ecologicakaxmnionmental declaration are
becoming prominent. The most serious situation igaingtze River basin. According
to a Chinese governmental report , the total aaguhtic production in Yangtze River
is about 20% of total national fishery producti@ut from the latest 20 years, the
fishery biomass situation is continue damaging.wHt fix Yangtze River
ecosystem is the top priority in fishery managemant how to deal with the fishery

of Yangtze River is also the main problem of Chenfreshwater industry.

Chinese government has authorized many measurepdaicces in the last 10
years, but the situation became even worse duthig period. Because of the
historical and political reasons. Chinese acaddmiels in fishery economics and
management is limited, and the fisheries researctoi given enough priority. There

is hardly any effective research on Yangtze Riighery resources today.

At a global level , a new term is becoming quitgudar, within the field of
fishery management namely ecosystem-based fishenyagement. Many foreign
countries has implemented this theory into practicé also FAO support this theory
as the most important management theory in fishethe future.(FAO, 2005) The
same as many other new theories, there are so digmytes and controversies on this

theory. Problems often pointed at are shortageatd dnd poor knowledge, the theory
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is still not fully developed.

Based on the investigation of the formal managerfaloire in China. We figure
out that may be the ecosystem-based fishery mare&ageran save the environment
and fishery resources in Yangtze River. We aregtonanalysis the main principles,
goals and policies for the fishery management, wisahe original in Yangtze River

academic research.

Good theory needs to be tested by facts. Basechenheory of EBFM in
Yangtze River, we chose a small island in YangtaeeiRto implement the theory .
According to the local conditions and new developtmperspective, we chose
Jiangxin island of Nanjing as a research field. §slge management advices for this
island and hope it can be a good example that tal#me environment profit and

economic benefit.

This paper will be a operation advices give to tleelopment company of
Jiangxin island for the implementation of ecosysteased fishery management on

that island.

Key words Yangtze River fishery, Ecosystem based fishergagament, Human

oriented, Jiangxin island, Recreational fishery
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1. Introduction:

Although China has an impressive number in fisisepiduction, but there are
still many serious problems on several levels. §bal of this paper is to identify
other and better management measures in Chinedevager fishery. As the Yangtze
River basin is the most important water system bin€, with special reference to
make the freshwater industry develop in a sustéénatay and also deal with
ecological which is going on in Yangtze River Delta

Chinese fisheries has many weaknesses such asotifkcts between the
economic development and ecological environmentadeption. As the land-based
pollution is still a serious problem, growth angn&duction of some fish stocks and
aquatic wildlife habitats have been severely damag®me fishing areas have
problems which could be referred as "desertificatiphenomenon. Although in
recent years, there has been some effort to protectfish stock resources, the
environmental problems are still getting worse. ity the quality control is still
poor. Low quality aquatic exports increased traderiers, which affecting market
development of China's aquatic products. In regeats, some countries have taken
many measures China's trade on aquatic produas,asutrade barriers, and disputes
on trade issues are increasing. For example in #B86DA of USA has detained 216
batches account for 34.5% of the whole year. Theesaituation happens in EU,
Japan and many other important fishery market.(Eargg et. al. 2007)

Because of poor organization, Chinese businessdls dsin't have well
mechanism for dealing with trade disputes. Chiagfsort of aquatic products faced a
lot of constraints, coupled with our quality andeta monitoring and management of
aquatic systems are imperfect; quality and safetytrol measures restricting the
aquatic international and domestic market developgm&quaculture water planning
and management issues become increasingly promseed import, disease control
systems and measures is backward than the wotldthese problems restricts the

healthy development of Chinese fishery.
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China is an important fishery nation, having vasttev area, large amounts of
resources and many aquatic spices The China satsrcabout 3,000 marine species,
of which more than 150 species are fished comnisrcidome major marine fishing
species in recent times are hair tail, chub matkblack scraper, anchovy and some
species of shrimps, crabs and smaller fishes. énfriiasshwater area China has 709
freshwater fish species and 58 subspecies, witthan64 species migrating between
sea and inland waters(Anonymous,2010d).Carps armtst important commercially
species, particularly silver carp, bighead carpgcklcarp, grass carp, common carp
and crucian carp. Other commercially important sggeare bream, reeves shad, eel,
cat fish, rainbow trout, salmon, whitebait, mulletandarin fish, perch, sturgeon,
murrel and pangolin. Commercial shellfish includeshwater shrimp and river crabs,
mollusks include freshwater mussels, clams andivater snails. Aquatic plants are
also harvested: lotus, water chestnut and the gong. Other commercial species
include the soft-shell turtle and the frogChinese Ministry of Agriculture Bureau of
Fisheries,2003

In 2006 the total amount of fishery products was845million tones, the
production yield of seawater aquaculture was 12nfilon tons and the number of
freshwater aquaculture was 18.54 tons. The yieldsa#dwater fishing was 12.45
million tons and fresh water fishing production yr2.2tons. In 2007, the total
product output of fishery is 47.4 million tons, amnually growth of 3.58%. The same
year it was produced 13.07 million tones of seawatgiaculture products and 19.71
million tones of freshwater aquaculture producte Wield from freshwater fishing
was 2.26 million tones and the amount of seawasbing was 12.44 tonesGhina
Customs , 2008)

Table1.1 Chinese fishery production from 2005-2009

year Total fishery production marine production freshwater production
2005 44.199 24.659 19.54
2006 45.836 25.096 20.74
2007 47.475 25.509 21.966
2008 48.956 25.983 22.973

L
1 Data is from China statistical reports,2009
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In the table above, we can find out that the frestlew production of China is
becoming more and more important, as the continimegeasing in total fishery
production the amount of freshwater productiondatmue booming. We can easily
foresee that the freshwater production will soaicltaip the production of marine.

Fishing has a long history in China; traditionahters are mainly settled along
the coast, rivers and lakes. The culture relatedistuing is very rich and has a
profound influence on rural livelihoods. With so@oonomic development and
adjustments to the structure of the fishery sebtmwever, traditional fishers have
recently started to move gradually away from captlishery production towards
aquaculture and other industries. Also becausehefdevelopment of economic,
people began to care more about the healthy aimdylievel, based on the traditional

eating habit, the production of high quality frestier fishery is becoming more and
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more popular in China.
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Figure 1.1 The fishery production of China by sebtef ( Guo,Xie, Zhang etc, 2008)

Total export volume of Chinese fisheries produst2009 was 6.68 million tones,
and the amount of value is 16 billion USD. Amongtlite export number was 2.94
tons and 10.7 billion USD.(China Customs,2009) €b@eseafood products constitute
around 1/3 of the world's total fisheries productid-rom international trade, the
quantity and value of China’s ocean aquatic expartiuction is much higher than the
production of freshwater. Chinese freshwater aguatport has many problems such
as slow growth, low international market share ,tmmpetition ability.

For many years, the quantity of export freshwatedpcts only accounted for
40% of the total aquatic production in China, laban 3% of total export
value.(China Customs,2009) At present, Chinesehdvater aquaculture products

basically have low value and quality, most of thane domestic products. The
L

2 Details of species items reported from China, shitxasmarine capture production shows a good specie
breakdown

10
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problems of extroverted degree and low in certaterd, all restricts the development
of Chinese freshwater industry.

However, due to irrational use of resources ovéorg period, the country's
freshwater fishing industry has been declining werathe last 20 years. The issue of
protection of fishery resources in China is noweuntg

Yangtze River is one of Chinese inland waterss ithie longest river of China
and the % longest river of the world. Yangtze River areadurces nearly 50% of all
freshwater products of China.(Anonymous, 2010a{l janthe most important water
system of China. It is therefore, It is therefomgoortant to develop knowledge and
methods for sound exploitation of the Yangtze Rifign resources. Such knowledge
has the greatest importance for securing long-teustainability and a stable
development of the Chinese economy.

Chinese authorities took on this issues more thiaryears ago and proposed
several management measures, but since then thérecessituation has become even
worse than before. Current research on effectiskefy management issues in
foreign countries is more advanced than in Chirsgstem based management
being one of the recently developed managemens.dEae situation in Chinese
fisheries calls for more research and investigatioimprove system knowledge and
management measures.

In this paper, the research background of YangizerRind Yangtze River Delta
is presented in Chapter 2. And in Chapter 3, basethe situation of Yangtze River
we chose a research method theory to deal witth#n, according to the case study
on the Yangtze River we gave some of managememesiin Chapter 4. As Yangtze
River Delta is a big area, In Chapter 5, we setbat®e small island in Yangtze River
delta basin belonging to Nanjing city to presentrendetails in ecosystem-based
fishery management based on a close field resedittie island. Final conclusion and

discussions for further research are presentedhapter 6.

11
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2. Resear ch Background

2.1 Introduction of Yangtze River

In Chinese people’s mind the Yangtze River is tlweh@r river of China , which
has many tributaries, lakes, clouds, where drairsga of more than 10,000 square

km of 26 main tributaries 4048 lakes with 24,172uag kilometers.

(Anonymous ,2010a)

(T} the headwater sub-basin (& the Jingshajiang sub-basin (&) the Ming-Tuo sub-basin

() the Jialinjiang sub-hasin & the upper mainstream sub-basin (&) the Wujiang sub-basin

(T} the Hanjiang sub-basin (8 the middle mainstream sub-basin the Lake Dongting sub-basin

(@ the Lake Povang sub-basin @) the lower mainstream sub-basin 2 tlye Lake Taihu sub-basin
= River and tributary 7 Lake a City m— iam

Figure 2.1. Map of Yangtze river basin (sourceGrlizhang, et.al. 2003)

Because of adequate water quality and favorakigadeenvironment, Yangtze
River has a rich variety of aquatic resources fausands years. There are 370
species in Yangtze River, belonging to 17 orde?sfanilies and 178 genera. 164 of
the species are Carp, the Yangtze River accountdd®1% of the total number of

freshwater fish in ChinaKu Guizhang, et al., 2003) followed 30 species abitdae,

12
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accounting for 8.02%; 25 species of Catfish, actiognfor 6.68%; 20 species of
Gobiidae, accounting for 5.34%;16 species of Hopiaiadae, accounting for 4.27%;
the other 115 species and 47 families, accounon@®.74%. Yangtze River has 294
kinds of pure freshwater fish, 22 species of sdifgshwater fish, 9 species of
sea-migratory freshwater fish, 45 species of mafisie (Chen Daging, Etc. 2002)
Yangtze River Delta area is the fastest economeseldping area of China and
nowadays this river is facing a serious ecologiciis.

Table 2.1 Orders of freshwater fishes in the Yam@iwer basin and in the wofld

Number of species of freshwater fishes
Order World Yangtze River Basin
Cypriniformes 2662 273
Siluriformes 2280 43
Perciformes 1922 23
Synbranchiformes 84 1
Clupeiformes 72 4
Scorpaeniformes 52 1
Salmoniformes 45 1
Osmeriformes 42 6
Acipenseriformes 14 3
Tetrodontiformes 12 3
Anguilliformes 6 2
Pleuronectiformes 4 1

After entering the 1990s, the state has increabed protection of natural
resources in Yangtze River, which includes theqmtodn of fishery resources. But by
implementing a series of measures, not only caolitesthe problem, but rather a
serious impact on fishermen's life, even expertsl aesearchers didn't have
significant effective measures for the ecologidabster. It shows that in the study of
the harmonious development of man and nature oYaéngtze river problem requires
new methods and theories, is conducive not onlyesolve the majority of the

fishermen's survival issues, while enabling Chirigking industry is conducive to

L

% Freshwater fishes in the Yangtze River basin arttlérworld (Fu Guizhang, etc. 2003), Species nurober
freshwater fishes in the world from Nelson (1994).

13
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economic development and prosperity. More impolyarihe study on deal with
natural resources and economic development cangplagry important role to help
China maintain long-term high-speed developmentg #me establishment of a
harmonious society.

Yangtze River also has many unique, rare fish aitdl animals. It is a typical
ecological river with full of biological diversityn our country with many valuable
commercial fish, the famous four major family figgls and many other fish species
with the economic base, its quality is the bestalbthe water system in China, as any
other genetic or artificial water system can notdy@aced. Yangtze fishery resources
with seed resources, famous resources, germlessirces and aquatic wildlife

resources are all unique strengths of Yangtze Risieery resources.

2.2 Introduction of Yangtze River Delta

Based on the critical situation of Yangtze Rivénsiimportant to examine all
possibilities of improving the management of theowgce exploitation, including
ecosystem-based fishery management.

Today the area related to the river constitute eonemy of the size of a
medium-sized developed country, encompassing a GBRen measured to
purchasing power parity) of 2 trillion US$ per yewhich is 40% of the national
economy (about the size of that of France, 2.0botriUS$ in 2007 according to the
to the International Monetary Fund). The urbandyuib in the area has given rise to
what may be the largest concentration of adjacezitapolitan areas in the world. It
covers an area of 99,600 krand is home to over 80 million people as of 2087,
which an estimated 50 million are urban.(Anonym@,0c ).

As the development of economy , the environmeritaaon in Yangtze river
Delta is still getting worse. Not only does it ditly affect health and living condition
of the residents along the river side, but it hasgl lasting negative effects on
Yangtze River’s ecological system. The delta is oh¢ghe most densely populated

regions on earth, and includes one of the worddigeist cities on its banks—Shanghai,

14
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with a density of 2,700 inhabitants/km2. (Anonyme2@10c)

Figure.2.2 The map of Yangtze River Delta (Anonys2010c)

Yangtze River Delta is one of the most importamneenic regions in China, and
its importance is growing. The 2010 EXPO is goiadpé held in Shanghai from May
to Oct, and the area will be more exposed to thedwo

Studying on this area is not only because the gwwent of this area has more
capital and ability to solve the ecological cribigt also make a solid basis for the
whole area’s developing market. After the greatneoaic development, people will
demand more and more healthy and self-satisfaétiotheir own living condition.
The fishery market of this area is huge and wilideexpand in the foreseeable future.
The fishery of Yangtze River Delta can be anotlv@nemic assistor for this area.

The slogan for the Shanghai 2010 EXPO is “Bettty, detter life” and the
environmental situation of the Yangtze River isdily affecting people’s lives along
the river. The situation of the river also direcdlffects the city’s image in the world.
How to change from the miserable ecological siaratf the Yangtze River is a

serious problem for the region.

2.3 Biomass and over fishing situation in Yangtze River

In history, the highest natural output of Yangtaedr fishing production is up to

15
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427,000 tons. The total catch in Yangtze River fra849-1999 shows that the
fluctuation of fisheries resources in the YangtaeeR according to statistics can be
divided into three periods, which is recovery, &adnd decline. From 1949-1954, it
is recovery period, beginning with the founding affundamental change in the
relations of production, the rapid restoration ishéries production and development
of river development and utilization of fish resces, fisheries fishing production
increased year by year, the peak of 1954 reach@é®2pt. The period 1955-1971 is
relatively stable yield, the average annual catedr @roduction 261,025t. Followed
by decline of 80's average annual fluctuationssh production is about 200,000 t, in
90's the annul fisheries production is about half 80's. In recent years, only 10
tones per year.(Chinese Ministry of Agriculture &am of Fisheries, 1994-2002)
Many commercial fish, such as the four big famighf whitebait, eel, etc., don’'t have
formal fishing season; the annual production addrof Yangtze River four big family
fish decline from the highest 30 billion tail dowm the present hundreds of millions
tail; Chinese Cashmere crabs natural seedlinggi®gtighest annual output in 1981
reached 72 tons, 90's of last century the averagehcyield is only 2 tons of
production. Since 2001 this number is hardly crethie famous Yangtze River reeves
shad on the verge of extinction; Aquatic wild anisnbke Chinese river dolphin,
sturgeon, white sturgeon, porpoise, are all inéngathe degree of endangered. In the
catch, the migratory fish continue reducing antifig species tend to be single, the
catch of individual is becoming smaller and younge age.(Chen Daging, etc.
2002)

In Yangtze River Fishery, because of the extenase of the harmful fishing
gear. Despite illegal fishing phenomenon repeatedipit, as the water level changes
and resources continue to decline, some fisherrhesecto give up their traditional
fishing methods, using electricity, poison or exgpes and other illegal practices
Terra Tragedy, damage to fish resources, a diesuiltr of the number of aquatic
organisms reduced.

The situation of over-fishing for spawning broodcdckt and juvenile fish is
serious. The class of fish resources were sevdataged. In Gulland’s research that

16
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the optimal development of fish stocks was abo&ibdit while the present Yangtze
River, the catch rate of Herring, Grass carp, $ibap, Bighead carp, Common carp,
copper fish, Coreius, Long kiss fish, Vachelli, &icatfish and other fish, 10 kinds of
major economic fish, respectively with the numbérOor61, 0.706, 0.803, 0.829,
0.898, 0.876, 0.846, 0.774, 0.765, 0.691.(Chen mapgt al, 2003) In this judgment
standard, River catfish is mild over-developmengcR carp, Grass carp, Long kiss,
Vachelli for the moderate over-development, Silvarp, Bighead carp, Copper Fish,
Coreius, are series over-development. This shoassdinrent fishing levels are not
conducive to the normal maintenance of fish resir€¢he population has been faced
growth type over fishing, If does not control thghing effort in Yangtze River, the
intensity and fish resources would be worse.

Yangtze River has several unique fishes, includdignese sturgeon, Chinese
reeves shadl.eiocassis longirostris, Myxocyprinus asiaticasd so on. But all of
these are nearly extinct.

Chinese sturgeon, is thought to have lived at #mestime as dinosaurs, dating
back to a period 140 million years ago. Becaudbaif it is sometimes also known as
a living fossil. It is an animal strictly protectéy the Chinese government, named a
"national treasure” much like its mammalian coupet; the Giant Panda. In%@nd
80" of 20 century, the production of it is about 3000®, but nowadays the wild
aquatic of Chinese sturgeon is nearly extinctionq@dymous, 2010b)

Chinese reeves shad, it is another famous fishhinaC In Chinese history, this
kind of fish was only supply for the ancient empefnd this kind of fish is not only
quite delicious but also full of nutrition. It héise highest unsaturated fatty acid rate
of all known species of fish. But this kind sharpliecreased from 1960, and
nowadays there is none wild catch in Yangtze River.

White-flag dolphin is a freshwater dolphin foundyim the middle and lower
reaches of the Yangtze River in China. Nicknameddd&ss of the Yangtze" in
China, the dolphin was also called Chinese Rivelpbia, Yangtze River Dolphin,
White fin Dolphin and Yangtze Dolphin. The popubatideclined drastically in recent
decades as China industrialized and made heavyotisithe river for fishing,

17
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transportation, and hydroelectricity. Efforts wenade to conserve the species, but a
late 2006 expedition failed to find any in the riv®rganizers declared that this
creature is "functionally extinct".

As mentioned before not only three kinds of aninfatsng the extinction crisis
but all the living creatures in Yangtze River aaeihg great danger now. How to
resolve this serious ecological disaster in Yandraeer, it is a wonderful research
target. More and more scientists, government masafishery researchers started to

work out this tragic situation.

18
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3. Resear ch methods

3.1 Formal method in fisheries management

In the past, when we discussed about fishery ecmsomanagement field, the
most common term is single species stock assessmémth is based on the
Gorden-Schaefer model initiated in 1954 attemptedequate the concept of
sustainability with the notion of optimum fishingontality, leading to some form of
maximum sustainable yield. This management theasyldeen widely implemented in
the world for over 50 years. Especially in develbpeuntries, the government spent a
large amount of budget on the routine acquisitiod aterpretation of catch and
age-composition data, which determined as impopardameters in the single species
model. But in modern fishery research, some rebeaschave different view on it,
as the single species stock assessment and relaliests haven't served the global
fishery well. Some one even listed four broad peoid on this management
theory.(Daniel Pauly, et.al. 2002) The shortcomings of entcsingle species stock
assessment include problems with stock unit, catahstics, environmental effects,
multiple species effects and so on. So many cdntdranake the assessment has
problems in deal with fishery management

Compare to this, because of budgetary constramdsreduced capacity of the
fishery departments and research institutions imyn@developing countries, there is
shortage of knowledge about the local fish bioldigyeries and fish stock status (Aas
2002). How can we manage the fishery resource®weldping country as China is
also a tough question. When we investigated theefisresearch situation in Yangtze
River, we found out that the fisheries data is@xily shortage, the clear stock size
and biomass condition is unknown. According to shertage of fund and academic
level. The single species stock assessment in XarRjver couldn’t be available.

Things are developing all the time, including masragnt theory. It is becoming
more and more precisely based on countless stadigsesearches. Nowadays, new

theories of fishery economics management are aanginimproving. Our mission is
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trying to figure which is the most fits to our otjiwes. The focus of this thesis is the
problem of Chinese fisheries on the basis of theeat situation of Yangtze River
Delta, with special emphasis on identifying effidienanagement measures for inland

fisheries in general.

3.2 Definition of new management method

Recently, a new word has become quite popular ima&which is named as
ecological fishery. This word appears frequentlimnese governmental reports and
newspapers, but there is no precise definitiorhefterm in China. Although it may
indicate that the government emphasizes environpretéction and keeping a sound
balance between economy and environment, therstilrenly few measures related
to this word. According to the experience of thehau after spending some time
outside China, it appears that the Chinese exmresdimanaging ecological fisheries
has the same meaning as the internationally wellkknidea ofecosystems based
fisheries manageme(EBFM).

What is ecosystem based of fisheries managemerdfe dre huge number of
studies referring to the term. The phrase 'Ecosydased’ was first coined in the
early 80s, but found formal acceptance at the Eadimmit in Rio in 1992 where it
became an underpinning concept of the ConventioBiofogical Diversity(United
Nations, 1992) and was later described as:

'a strategy for the integrated management of lamdter and living resources
that promotes conservation and sustainable usaiacuitable way(FAO, 2005)

Ecosystem management has been introduced as aptosteEe at least
1967(Czech & Krausman, 1997) It ia management philosophy which focuses on
desired States rather than system outputs and wbkabgnizes the need to protect or
restore critical ecological components , functicared structures in order to sustain
resources in perpetuity (Cortner et al.,1994)

In fisheries, a large amount descriptions of thesgstem-based approach have

been developed. For example, the FAO FisheriessAila its section on 'Basic
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Principles of Ecosystem Management', states:

"The overarching principles of ecosystem-based mamant of fisheries.....aim
to ensure that, despite variability, uncertaintydahkely natural changes in the
ecosystem, the capacity of the aquatic ecosystemprdduce food, revenues,
employment and, more generally, other essentiavices and livelihood, is
maintained indefinitely for the benefit of the mesand future generations.....to cater
both for human as well as ecosystem well-beings Timplies conservation of
ecosystem structures, processes and interactisogagh sustainable use. This implies
consideration of a range of frequently conflictiigjectives and the needed consensus
may not be achievable without equitable distriboitd benefits (FAO, 1999)

This definition is useful in demonstrating that gstem-based management is
not about managing or controlling ecosystem prasessFurther more,
ecosystem-based management is concerned aboutngnthat fishery management
decisions do not adversely affect the ecosystenstifum and productivity, so that
harvesting of target stocks is sustainable in tregdterm.(JNCC,2008) Traditional
theory in fishery management, which have intendottus on individual stocks or
species, have not achieved this objective and lystla ecosystem supports has
become compromised to affect the economic activity.

Some researchers use pillars theory to identifydgfenition of ecosystem-based
management, such akcosystem management reflects a stage in the camgin
evolution of social values and priorities; it isither a beginning nor an end .It is
place—based and the boundaries of the place ofaronmust be clearly and formally
defined .It should maintain ecosystems in the gmpaite condition to achieve desired
social benefits; the desired social benefits argéngel by society, not scientists. It can
take advantage of the ability of ecosystems toomdpo a variety of stressors, natural
and man—made, but there is a limit in the abilifyah ecosystems to accommodate
stressors and maintain a desired state. Ecosyst&magement may or may not
result in emphasis on biological diversity as a ig&b social benefit. The term
sustainability, if used at all in ecosystem manageimshould be clearly defined —
specifically, the time frame of concern, the bdsedind costs of concern, and the
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relative priority of the benefits and costs. Stifeninformation is important for
effective ecosystem management, but is only omeertein the decision-making
process that is fundamentally one of public or at@choicd. Lackey, Robert T.1998)
Another article summarizes the principles and dbjes of EBFM from the UN
Convention on the Law of the Sea, the UN Convenbonthe Environment and
Development and the Convention on Biological Diitgras: manage marine living
resources sustainable for human nutritional, ecolmoamd social goals; protect and
conserve the marine environment; protect rare @gfie ecosystems, habitats and
species; use preventative, precautionary and grdicry planning and management
implementation protect and maintain the relationships and deperdeEn among
species; conserve genetic, species and ecosysteimdsity.(Sainsbury et al. 2000)
As the research on ecosystem-based fishery manageme continuing

improving. The next step is how to implement thisdry into practice.

3.3 Implementation of EBFM theory

According to the global fisheries resources deegnin the world, many
scientists and researchers are trying to solvesthation in another way. Many
research methods of EBFM has been implementingyéars. One of the most
important implementation of EBFM is appeared in US&Ame researchers chose
three main elements to figure out the appropriatenagement measures for
ecosystem-based fishery, these are Principles s@oal Polices. (EPAP, 1996)

Principles

*  The ability to predict ecosystem behavior isited.

*  Ecosystems have real thresholds and limits whwchen exceeded, can
effect major system restructuring.

* Once thresholds and Ilimits have been exceeddWinges can be
irreversible.

* Diversity is important to ecosystem functioning.

*  Multiple scales interact within and among ecosyss.
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* Components of ecosystems are linked.

* Ecosystem boundaries are open.

* Ecosystems change with time.

Goals

* Maintain ecosystem health and sustainability.

Policies

* Change the burden of proof.

*  Apply the precautionary approach.

* Purchase “insurance” against unforeseen, adveesesystem impacts.

* Learn from management experiences.

* Make local incentives compatible with global gaal

*  Promote participation, fairness and equity inlipg and management.

Besides, a number of measures can be regarded dasssithg ecosystem
considerations in the management of marine. Theystem issues addressed in the
present management regime are interactions betamsries (i.e. through the use of
multi species stock assessment procedures); feshefiects on the supply of food for
predators (ICES, 2001, 2003a) seabirds (ICES, )19%d the additional fishing
mortality of non-target species (e.g. pincers ®vpnt cetaceans entering set nets (EC,
2004b). There has been less progress in providiogggtion of habitat areas and the
ecological functions they deliver, or in conservipgnetic diversity. (Chris L .J. Frid
etc, 2006) It is also recognized that the influeatéhe ecosystem on fisheries is not
well addressed by current management procedures;efample, there is no
mechanism for accounting the variations in climd#ictors and hydrograph.(ICES,
2005).

There is an apparent argument when consideringystsss approaches to
fisheries management. The argument has polarizécaextremes: either one can
approach management from the perspective of theeestosystem, or from a single
species approach that is cognizant of broader starsyconsiderations. (Jason S.
Link, 2004) Several scientists and researcher§ lsve many differences on the
debate of the study angle.
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In May 2004, the Norwegian Parliament implementatewa policy (Norwegian
Ministry of Fisheries and Coastal Affairs 2004a) m@anaging human interactions
with marine mammals within waters over which Norwags jurisdiction. This is
clearly linked to EBFM: “forms part of Norway'’s effts to implement the ecosystem
approach to the management of its marine resour@dstwegian Ministry of
Fisheries and Coastal Affairs 2004b). Furthermahe, white paper detailing the
measures states that “ecosystem based managenshtusé resource-ecological
arguments as the basis for establishing objectwedetermining the size of marine
mammal populations, and it is necessary to workrelgrence limits for biologically
secure frameworks and precautionary levels” (NoraredMinistry of Fisheries and
Coastal Affairs, 2004a). Norwegian research assgstie ecological relationships
between marine mammals and fisheries relies heavilynodel-based inference but
These models are far simpler in construction th#reroapproaches that seek to
understand the influence of fisheries on marinesgsiems (Bascompte et al. 2005;

Frank et al. 2005), yet they are far more precigheir purported predictive ability.

3.4 Disputes on ecosystem-based fishery management

The same as any new theory, ecosystem based fishm@nmagement is full of
controversies since it first appeared. As The theafr ecosystem based fishery
management first implemented in"™@6f 20 century. Many scientists and researchers
expressed their own explanation on this term andgtnod them has only one
agreement that is the objective of this managensetd maintain ecosystem health
and sustainability. (EPAP;NMFS 1999)

Some other scholars have proposed a three-stemaggbprto implementing
EBFM that consists of goals, metrics, and managéfden Brodziak et al, 2002).
Societal goals typically include maintaining extrae uses, such as food supply,
revenues, employment, recreational fishing oppdtiesy and traditional lifestyles.
Non extractive goals also be considered. Metrid&grratively referred to as

performance measures or reference points, are tosedlicate the status of system
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attributes.( Gislason et al., 2000) Reliable arfdaotive management is probably the
most difficult step in EBFM, partly because of thature of fishery-management
institutions and the lack of a management- oriepaaddigm (de la Mare, 1998).

Based on the uncountable different conditions, eéhare various disputes on
EBFM, some researchers even create a similar the®mcosystem-based approach
management which emphasized the difficulty in estesy research. For example:
The North Pacific Fishery Management Council (Wighleet al. 2000)

An ecosystem-based approach to fisheries managemseinefined as the
regulation of human activity towards maintainingngpterm system sustainability
(within the range of natural variability as we umdi&nd it) of the North Pacific
covering the Gulf of Alaska ,the Eastern and WesRering Sea, and the Aleutian
Islands region.

The Scientific Consensus Statement on Marine Etesy8ased Management
(McLeod et al. 2005)

Ecosystem-based management is an integrated agprmacnanagement that
considers the entire ecosystem, including humame {oal of ecosystem-based
management is to maintain an ecosystem in a heaftloductive, and resilient
condition so that it can provide the services husnaiant and need. Ecosystem-based
management differs from current approaches thatllgdocus on a single species,
sector, activity or concern; it considers cumulatimpacts of different sectors.

The National Research Council (NRC 1999)

Ecosystem-based management is an approach that tal@gor ecosystem
components and services — both structural and iomat —into account in
managing fisheries. It values habitat, embraces wdtispecies perspective, and is
committed to understanding ecosystem processegodisis to achieve sustainability
by appropriate fishery management.

National Oceanic and Atmospheric Administration ¢&uski and Matlock
2006)

An ecosystem approach to management (EAM) is omaé phovides a
comprehensive framework for living resource deaisiaking. In contrast to
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individual species or single-issue management, Efdvisiders a wider range of
relevant ecological, environmental, and human fectioearing on societal choices
regarding resource use.

Someone emphasize several other important factors{Rl J. et al 2007) The
following seven elements are specific to EBFM areddastinct from those considered
routinely in single-species approaches to fishenemnagement. (1) Ensure that
broader societal goals are taken into accountE(@ploy spatial representation. (3)
Recognize the importance of climatic—oceanic caomlét (4) Emphasize food web
interactions and pursue ecosystem modeling andnase(5) Incorporate improved
habitat information (target and non target speci€8) Expand monitoring. (7)
Acknowledge and respond to higher levels of unaesta

According to the researches and articles we meadiobefore, most of the
process of implementing the ecosystem-based fismarnyagement is in marine area,
because of the different culture and history, trestwater fishery industry is so
important in China, but there is nearly non redeaicEBFM in Chinese freshwater
area. The author is planning to conclude some guimmians about EBFM in Chinese
fresh water fishery especially in Yangtze River tBelAnd also based on Chinese
political and environmental situation, EBFM will ke key measure for Chinese

freshwater fishery recovery.

3.5 Theoretical Framework of Yangtze River EBFM

As we mentioned before, there has been figureanauny research approaches to
management issues, but most of them are considerarme fisheries and there are
much less formal studies on inland freshwater aasathe case of Yangtze River. It
means that, now we have a good opportunity to iigete a better management
theory of Yangtze river, which is based on EBFMotlye

On the basis of observations and theoretical studies possible to get an
overview of the current ecosystem situation ofrilier. Based on the investigation of

the main problems of Yangtze River ecosystem ttdbam analysis model. The next
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step is to identify the objectives related to thdization of the Yangtze River
ecosystem. Finally the knowledge and the objectives expressed in a
ecosystem-based approach to fisheries managemémé iMfangtze River delta, also
taking into consideration the economy of harvest antput markets. In my opinion,
the ecosystem-based management of fishery in YariRizer Delta can implement
this theory into a new face, the ecosystem-basedagement of fishery which is
particularly focused on human-oriented objectives.

The ecosystem-based management principles willppéea in a case study of
Jiangxin island ,which is located in the middleYaingtze River belongs to Nanjing
city, where some management measures will be disdusThese are not only
measures of fishing for food but also several otheasures for increased conditions
both with respect to environment and economy.

Jiangxin island of Nanjing city has specific sigraihce in fisheries and
agriculture, as well as being a famous tourism $pothe latest 15 years. People of
this island also are interested in ecosystem basadagement because of it is
considered having a more ecological way compareh& way people lives in
Nanjing city. Based on the geography and historaaiditions of this island, the
ecosystem based fisheries management will be apmie many measures and
policies.

In the next part, we will study on the case of YaegRiver Delta and Jiangxin
island to identify a better fishery management thewhich focus on ecosystem

based.
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4. Case Study on Yangtze River

4.1 Reason for Yangtze River fishery resources decline

Consider the current situation of Yangtze Rivenhdiy resources, we should get
a close view of the river. As we have presentedbé&c ecological condition and
biological situation before. Here we focus on hdw ecological disaster arise and
what is the main problem in Yangtze River. The ihecof fishery resources is caused
by many facts, and the population of catch in Yaegtiver dropped sharply after
1980s, which is the same time when Chinese econstaited to accelerate the speed
of development. Based on many formal research atd, dhe author concluded
several main reasons for resources decline in Yangiver. And most of the reasons
are closely related to human behavior. The seraustion lasts for nearly the latest

30 years. There are several reasons, which inclasléslows:
4.1.1 Hydraulic construction

Because of the fast economy development, highlyatelmn electronic power
and base installation also appeared. Water slaindsdams that cut off the migration
channels of Fish and crabs, destroyed fish, cravation law. Directly effect to the
normal activities such as growth, reproductiondieg and the amount of fish added.
At present, the Yangtze River has more than 50 66ef square Km lakes is artificial
blocked from Yangtze River, causing fisheries fighoutput was only 25% before the
construction of the sluice, and the catch prodbetsome smaller, the migratory fish
catch amount declines from 50% to 10%.(Chen Daggtg,2000)

Rapid economic development of Yangtze River, wadiggnstruction
development has reached an unprecedented levelatiiyd construction on the
Yangtze River now include: hydropower constructiachannel dredging, port
construction, shipping, bridges, cofferdam, dame fplanting and so o@udgeon.D,

2000) The development and construction in the eaif huge economic benefits,
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but also had a significant negative ecological@fferesulting in aquatic habitat are
seriously encroached upon migratory route is cijtspiawning grounds were flooded
or destroyed, the consequences of living aquasourees decline rate accelerated
degradation of germless, genetic mutation, shawp dr total resources. Such damage
is often devastating and irreversible, leading qoadic species can not adapt to the
environment becoming more and more a result ofrgetsdn, the Yangtze River will
gradually lose biodiversity. (Shi Huigang, 2009)

As we mentioned before, several kinds of spec#hl &if Yangtze is migrate fish.
According to the Gezhou Dam started function in @98he biomass of Chinese
sturgeon dropped rapid from that time. And afterworld famous Three gorges dams
completely effective in 2003, the fries of The fonajor family fish , decreased 90%

in 2004-2006.(Chen Daging, 2003)

4.1.2 Water pollution of Yangtze River

Industrial and mining enterprises and cities altregYangtze River discharge of
industrial wastewater and domestic sewage, acaprdinncomplete statistics, up to
more than 142 million tons, accounting for morentd@% wastewater in whole China
in 2002, exceeded 90 percent of which was untreatsd the drinking water of more
than 500 cities threatened. (Sichuan Daily, 2004g¢Wpollution not only affects fish
migration, leading to a large number of fish killadd the direct impact of river fish
resources, but also harm plankton, benthos and figiefood organisms, destruction
of fish food chain, indirectly affect fish resouscef rivers, natural resources leading
to reduced fish.

According to one government report shows the tetater resources in the
Yangtze River flat with year-round; total amountseivage discharge in 2005 is 296.4
million tones, compared with the previous year &8Mion tons, an increase of 2.9%
In Tai Lake, West Lake, Boyang Lake and other lakethe monitoring of 11, only
the overall water quality of Erhai lake, and reati@ass Il Class Il or better than

that, there are some other lakes water situatiorsavthan Grade IIl.(Anonymous,
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2000) A large number of sewage discharge, resultingquatic habitat destruction,
decreased primary productivity, reduce total bisndmsodiversity Losing. Pollution
incident not only damaged the ecological environnaéiwater, to the fishery caused
direct economic losses, but also affect human pafietrinking water. Some experts
warn that, "Now do not lose control pollution iretiyangtze River, Yangtze River

within 10 years to the brink of ecological collagse
4.1.3 1llegal sand-digging

Yangtze river sand mining has a long history, thé mechanical excavation
began in the late 20th century, the large-scaldoéagion of the late evolving trend
start by 88. In the 98" with the Yangtze River Economic Belt developedidbp
increasing demand for construction sand and grdkelsand prices rise, driven by
economic interests, all kinds of sand boats swararednd the middle and lower
stream of Yangtze River, the formation of excesswed indiscriminate dig chaos.
Although limiting the Yangtze River sand mining ®m, steal digging rate is still
very high.

In recent years, due to restrictions on the sagdudg in Yangtze River, a large
number of dredge ran to the tributaries and laResdge in some large tributaries and
two lakes (Poyang Lake, Dongting Lake) in the istBed. Dredge on the water
environment is also a great and lasting damagejtaticectly damage the habitat of
fish to survive and multiply, affecting fish spawgi feeding, fattening, reduced to
lakes’ fish, the variety tends to uniformity. (SKiaoping, 1998)At the same time
many of the traditional capture fisheries have ber@ded due to sand mining and to a
large number of professional fishermen face the lfsfishing sites production and

survival crisis, affecting the social stabilitytbie fishery.

4.2 Formal management measures of Yangtze River

What is the formal management measures of YangizerRIt is an important

question for us to learn from. The main managenmeasures of Yangtze River
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fishery is the whole basin and all species fisthag system. Ministry of Agriculture
of China introduced a period of three month fishibagn period system in the Yangtze
River from 2002, in the fishing ban period, exckpives and anchovy coilia fishing
license operations, the prohibition of all otheshfng practices is illegal , so that
aqguatic resources can have a respite. The fisrangpkriod started from February to
April at the upstream and started from April to @t the downstream. This measure
played a certain role on the trend of resourcesiitigation. Continue to improve
and consolidate, and as a means to continuousiyqieothe various resources and
environmental remediation measures are implemesedngthen the effort in crack
down illegal fishing practices, reduce the daméageaiquatic biological resources.

Strengthen the nature reserves and protected areastruction of spawning
grounds, effectively protect the aquatic habitatpfdsent, the Yangtze River basin,
Chinese fisheries management has established ritienal and provincial nature
reserves, more than 30 municipal and county nataserves, protected species
include dolphin, white sturgeon, Chinese sturgegemt salamander and other aquatic
wildlife that some species unique in the YangtzeeRi

Chinese government try to fully launched propagafataall social members to
fully realize the importance, urgency and necessityrangtze river of fishing ban.
Fishery administrative departments at all leveld #eir subordinate fishery agencies
along the river adopted various ways to extensiapgganda. First, by post fishing
notices, publicity posters, sending leaflets, thall mewspaper and other forms of
publicity; second, using television, radio, newsgapand other kind media to widely
publicized; third is sent promotional vehicles, magional publicity ship; through
various activities such as the destruction of ided fishing gear and other public
advocacy.(Shen Xueda et al, 2008)

Then, government and professional fishermen sigatdrs of responsibility.
And improve the quality of fishery administratiomployees, Timely arrangement of
public security, civil affairs and other departneefior joint law enforcement. The
establishment of a social monitoring mechanism. &dmhermen may employ
coordinators and joint participation in managemeatephone hotlines and other
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measures. Try to solve the fishermen worry abooueBments at all levels take the
people-oriented ideology, attaches great importaoceork out the production and
living difficulties of some fishermen during thesliing ban period , according to their
actual situation to take into the social subsistealtowances. Give the lesson of
other skill, and keep the living condition of thehfermen during the fishing ban.
Continue releasing the proliferation of artificiafforts to repair biological
resources. Proliferation releasing activity is aldijical group quickly added,
effective measures to stabilize the number of gsedis protection of aquatic life, the
preservation of biological diversity has a very ortant role. Since the 2002 trial of
the Yangtze River fishing system, the governmentvehorganized an annual
large-scale proliferation of releasing activity, mahan 1 trillion fries sent in to

Yangtze River in 5-year cumulative time.

4.3 Management results of Chinese Gover nment

As the management measures have been implement#d j@ars, why we hold
the view that the formal management is unsucceasful

First, Through extensive publicity and fishing prees by all levels Chinese
government along the Yangtze riverside, all the suess has set up a idea of
ecological environment and fishery resources ptioiec More important is that the
necessity of protect the environment and fishespueces, has been further awareness
and understanding by all the cities along Yangtzerrsides. Resources and
environment protection by rising for government debr instead of industry
behavior. Because of everyone of society concenfiatus on the protection along
the river sides, make the implementation of fishibamn on the system with a solid
social basis.

Secondly, the implementation of the closed seasgstem, periodically reducing
the intensity and make the protection of the fisdseresources effective. Management
departments at all levels take effective measuremdrease the investigation and

punishment. Fisheries management has been troubjedutlawed electricity,
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poison or explosives and other harmful fishing gaad methods for many years,
during the fishing ban all these troubles were dadlyi clear, fisheries resources have
a respite opportunity.

Finally, by the implementation of management systemd exploration our
Yangtze river basin fishery resources, upgradddheal local government and local
institutions’ management way into a whole basinamat activity. To improve the
overall effect of resource conservation and managerof Yangtze river basin of
fishery resources in China..

However, monitoring report also warning, fishergoerces overall situation did
not get better, part is not optimistic. The monjtdishery report announced by
Yangtze River Fisheries Research Institute andhirater Fishery research center. It
shows that in a 5 years fishing ban period, seaiforangtze River fisheries resources
Is stable, part of the section of the river durihg fishing resources in getting better ,
fishing catches after the ban period increase ity annumber of monitoring points
where the section of the river, monitoring the bhat€ species is more stable; some of
the section of the river has a higher biologicakdsity. But the monitoring report also
warned that fishery resources have not been fundi@theimproved in  the overall
situation, some section of the river is still nptimistic.

To look at the report of Yangtze River estuarydishresources. From the fishing
ban test has started in 2002 and formally ran ©B820ntil 2006. The fishing yield of
Anchovy, Chirocentrus dorab, Eriocher sinensis, t&/bhrimp and eel fries resources
at the estuary area of Yangtze river is not impdookviously, only the production of
crab fries is a little better than before. Seetétde behind (Shanghai Fishery Office,
2007)
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Table 4.1 :Shanghai Yangtze estuary fishing yiblainges after fishing ban implementation

Yangtze river fishing yield(tones)

White
year| Anchovy| Chirocentrus doral) Eriocher sinensis  shrimp
1999 1219.52 191 0 158
2000 509.72 165 6 228
2001 551.16 694 2 158
2002 799 137 2 164
2003 656 27 1 109
2004 493 36 0 105
2005 320 72 3 93
2006 183 54 6 111

Natural fries fishing yield(Kg)

year Eel fries Crab fries
1999 2145 12780
2000 3768 6008
2001 3848 48
2002 1483 46
2003 4425 15
2004 5059 12536
2005 1688 471
2006 2981 3950

4.4 Reasons for management failurein Yangtzeriver

According to the fishery management measures imgheed by Chinese
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government. The main measure of fishery managemssantly is the fishing ban
system. But this measures has several shortagsathe as fishing ban system in the
sea, this measure can only protect fisheries ressuin a short period acts as a
"culture of Parent” role, not a fundamental solutio resource protection, it is a
temporary solution of the ecosystem. Basically, fthleing ban system still does not
solve the problem of competitive fishing and ovshiihg. Once the end of fishing ban
period, the fishermen will demand compensate fesds due to stop fishing, directly
lead to even more effort than before the fishing,the fishing ban result often
shortly exhausted after the fishing ban period.

Second, the system is designed and enforcememebmanagement institutions
and government authorities. Although some areaseclgove certain subsidies to the
fishermen during the fishing ban, in some places,tipe fishermen into the range of
subsistence allowances. But in the process of sydsign and implementation, the
fishermen's voice has not been fully reflected, @mas did not fully meet the
fishermen’s constraint of participation and incemtsystem. These constraints are
not met, means that fishermen always present iivaanfor illegal fishing. Also
according to the government enforcement effortdiarged, violation incentives will
turn fishermen into illegal action for the profit the reality practice, such violations
are often passed between fishermen and governmahbrdies to carry out
"guerrilla” warfare in the form shown. Some invgations found that fishermen may
be carried out together to deal with governmenhe@rities. For example, they will
join together to send one or two people patrol rlearfishery monitor station, once
the government fishery patrol ship amid out of $ketion. They immediately contact
the relevant personnel who is doing illegal fishiagtivities and announced them
leave in time. Also the fishermen chose to fishiluging night and avoid government
supervision.

At last, related supporting system is imperfectivir management supporting
measures are not complete. The purpose of Yangtar Rshery management is to
protect the fishery resources and breeds. The nstrefa Yangtze river is public
resources, which contains the utility of transpowta and dumping wastewater by the
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industries and residents along the river side. Jike of the effect of Yangtze River
fishery management with not only the fishery resesrmanagement policy, but also
depends on the environment protection system addstrial policies. And this
corporation between different facts of the socistynost shortage of formal fishery
management in Yangtze river.

Further more, the welfare safeguard measures gboeffimen are insufficient, we
should know that the protection of Yangtze Rivehéry resources is not only benefit
the fishermen but also benefit the general publie limit compensation is far from
sufficient. The formal management is not only daentige fish stock but also effect
the fisherman’s living level. In the last 20 yedtse fisherman’s living condition in
Yangtze River Delta is becoming the worst accordiagthe regional economic
booming. According to newspaper report, the avenageme of Yangtze River Delta
fisherman per year is only less than 1200 USD amdpare to the average income of
this area is over 5000 USD per year. Due to gelydi@ah personal and professional
qualities of fishermen, has no corresponding psiesl skills, also fishermen has
few cultivated area. Therefore, when fishing bameathe fishermen wanted to work
outside but because of no other skills, they ordyenhto stay in the village to
renovation equipment, or doesn't obey the requiestop fishing but against crime.
This kind of circumstance in until after more sesoconsequences, the fishermen
chose the use of banned measures such as thecetgxtrpoison means in order to
survive.

From many data and researches, we can find out tiat government
management of Yangtze River is unsuccessful. Tmdbmanagement measures are
not efficiency and not only cost huge amount ofdsibut also make a worse situation
in Yangtze River ecosystem .How to repair the emrment of Yangtze River and
want kind of management is more effective than teefmay be the next part will

show us the answer.
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4.5 Ecosystem-based fishery management in Yangtze River

As we have known the facts above, Yangtze Rivesi&em needs to be fixed

as soon as possible. We chose to analyze theigituatYangtze River by a method,

which determine the Principles, Goals and Poliokescosystem fishery management

in Yangtze River. Based on the lessons from formahagement failure in Yangtze

River. We try to figure out the main principlesMangtze River.

Table 4.2 Analysis the human activity effect oméiges *

lllegal
Problems Hydraulic construction Water pollution sand-digging
Effect on Fishery stock - - - - - -
Measures Fishing ban Proliferation releasing | Protected areas

Effect on Fishery stock

_|_

_I_

_I_

*Note: The explanation is in following text

As we investigated before, the table above has stidie problems, which are

the most serious effected Yangtze River fisheressources. And the measures that

government has implemented is also on the table.

From this table we can easily consider that thkirig activities are not most

problems in Yangtze River fishery, many other fasush ashydraulic construction

water pollution are the real problems in the ecwsysof Yangtze River. How

according to the table human activity has both tiegaand positive effect on the

fishery system. In the Gorden-schaefer model, weicglemented as this equation.

As F(X) is natural growth equatioparameter r is the maximum relative growth rate,

also called the intrinsic growth rate, and K is therying capacity.

F(X)=r X (1-X/K)  —mmmmmeeeeeee

MSY=rK/4
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According to Equation 1, F(x) is the curve of natugrowth, which always
consider as the harvest target. as human activiplemented negative effect on the
ecosystem such as hydraulic construction , thensitr growth rate will decrease
which make a change on the figure and also theyiogricapacity will decrease the
figure will change from Figure 4.1 to Figure 4.2dan this situation the maximum
yield of this species will be decrease sharply.

In the table above, we assume that the decreasdrimisic growth rat as one
“-* and the decrease of the carrying capacity agtar “-“. And the positive effect on
intrinsic growth and carrying capacity we chose te'indicate.

If the human behavior act as seedling discharge,rthtincts rate will increase
and the figure will change to another situation,ichindicate an increase in
maximum vyield. As follows:
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L

IS

FZ0

F( 2
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Figure 4.1 Figdr8
As analysis results showed in that table. The tab&ans that although the
measures has implemented for a few years, but ifda&t deal with the main

problems in Yangtze River, the ecosystem disastertwecome better.
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However, not only the human activities can efféet growth function of fisheries.
The same as others. In the food web system, anytist implemented on one kind
of fish, the others will be effected as well, whicheans they may have the
relationship of competitive or the relationshipveegén prey and predator.

We built this graph to present the principles ohyfze River ecosystem-based

fishery management.

O

Yangtze

River

Ecosystem

Climate, Water temperature, Property right

Fishery ecosystem

Human

Negative effect
Activities Optimal effect Predator

Figure 4.4 Principles of Yangtze River Ecosystem

It is clear in the figure that the human activisyane of the main principle of
Yangtze River ecosystem based fishery managementskarch of Yangtze River
EBFM , we will focus on human-oriented field. Acdorg to this situation and based
on the formal research of foreign experts we wdgufe out the goals and policies
associated with principles of human-oriented eaesyshased fishery management in

Yangtze River.
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4.5.1 General principlesof human oriented EBFM

According to many reports and discussions abousystem based fishery
management, all mentioned about many principlesetrics of it, and most of them
has many premise and assumptions to deal with ti@ewecosystem. As in a large
ecosystem, there are always more components habe toeasured, that make the
results more uncertainty.

In the condition of Yangtze River fishery ecosysteiwwadays, the fishery
situation dropped seriously until the governmentplemented several kind of
management measures. As we mentioned before stieryi biomass of Yangtze River
still kept at a low level and even getting wordemkeans not only the measures of
management has a failure in activity but also thele/ecosystem has changed almost
permanently. We can think that as the fishery estesy now can't increase the
fisheries production in a short time, we may negdid make extra effort on other
components of the ecosystem.

The EBFM of Yangtze River has many same principkesmarine EBFM, such as
The ability to predict ecosystem behavior is lighjt&cosystems change with time
(EPAP, 1996)and so on .But, it has several diffeeelpetween marine ecosystem, in
marine systems it contains multiple species of g and it nearly impossible to
measures the relationship between all the spatitgeisystem. And also according to
the better ecosystem condition, the multi specadsre of some fisheries and by-catch
issues further complicates the situation for fighmanagers. Compare to the situation
of Yangtze River, as the catch amount and bioméssl dhe commercial species
continue decreasing, it means that the ecosystdand®a of this river is totally
changed and based on the formal investigationnthim reason for this disaster is
human activity. The formal predators like Chinesegeon, Chinese reeves shad and
Leiocassis longirostrisall these species are important predators in tzangiver, but
because of the over fishing and other situationsseé predators are endanger, and

human became the biggest predator in the riveesyst
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45.2 Human activity effect Yangtze River Ecosystem as main principle

Human-oriented is that consider human activityres rhain strength effect the
ecosystem. Most of human activities are implemebtethree components, including
fishery managers, fishermen and fishermen commuihiéypeople who related to the
river. Make sure all parts of the human system rairgtable way is a basic for all
management. In this context, human activities heeanly system attributes that are
directly controllable.(Jon Brodziak et al, 200" Yangtze river fishery, the most
important management practice agency is the Adtnatisn of Fishery and Fishing
Harbor Supervision of China, which has branchesviery important cities along the
river, but the work attitude of the agency is neti@us and the staffs are shortage
about knowledge of ecosystem in Yangtze River.

And in the whole Yangtze River basin there are 086000 professional
fisherman and 200000 part-time fishermen, and enYangtze River delta basin the
number is about half of the whole amount.(Chen Bg2003) And in Yangtze River
Delta basin, the fishery community is hardly exmspst of the fishermen is fishing
alone with own family, also there are no fisherynpanies in the downstream of
Yangtze River ,most of the fishing activity is rbg small scale fisherman , which
used small wood boats and outdated fishing gears.

All the people who live along the river are also anportant part in
human-oriented EBFM . Because of their daily liaes related to Yangtze River. And
most of the fisheries production will provide fdretr living. Most people still don’t

have clear mind in ecosystem protection.

4.5.3 Principles of property situation and open area

However, we still need to consider other principdésrangtze River fishery. In
every ecosystem of the world, there are sever#s fae the same. The ecosystem is
open for everyone who want to participate, the sae¢he ecosystem of Yangtze
River. Everyone live along the river side can dffbe ecosystem, as the state system
of China is people republic, so the property of ¢fae river is belongs to all the
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people of China. According to the property confasian the whole basin that make
the property situation of Yangtze River Delta facedny difficulties, the rights and
obligations are not quite clear. The fisheries ueses are under a unprofitable
management condition. The public tragedy is quitearc in Yangtze River

ecosystem.( Steven Ng-Sheong Cheung, 1998)
4.5.4 Other principles

The temperature and climate changes also can &ffieetecosystem of Yangtze
River, but because of the shortage of research dataan't give a good explanations
about the relationship between the ecosystem chaingangtze River. However this
wasn't a big reason of the fisheries situatione Bame as the food web research
situation in Yangtze river delta basin, still urasiat present.

We have proved that human-activities as the maimciple of Yangtze River
ecosystem, which is more easier for research. Mayhb result won't be the most
accurate but we can make it more effective andaal The most important step of
EBFM in Yangtze River Delta is the measures ofge$ and all the policies should

fit the goals and principles of EBFM.

4.6 Goals of Yangtzeriver human-oriented EBFM

Nowadays, goals of society have emphasized humettisiqythe benefits from
use of ecosystem components. As management ofrfistess several benefits like
income , employment, or maintenance of traditidifabtyles. From an ecosystem
area research, these goals need to be broaderiediude concepts of health and
sustainability (Lubchenco et al. 1991, National é&@sh Council 1999). Ecosystem
health is the capability of an ecosystem to supgodt maintain a balanced, integrated,
adaptive community of organisms having a species\position, diversity and
functional organization comparable to that of théunal habitat of the region. (Sparks,
2005) This theory is also referred to as biotiegnity, which is defined as a system’s

wholeness, including the presence of all appropredéments and occurrence of all
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processes at appropriate rates (Angermeier and1R&¢, Angermeier 1997).

How should we deal with the ecosystems, while naamirtg their health and the
array of non-use services that they also provides{@hza et al. 1997) in the
unpredictable future? The challenge for scien@std managers is to develop useful
and effective measures of ecosystem that can dhelenanagement of government
and the behavior of participants. For example, laothealthy” ecosystem sustain in
fishery? How can vigor and resilience be expresashtitatively so that managers
can maintain them within healthy limits? (EPAP,1p9®ese questions are hard to
answer in the foreseeable future, but as the isereamplementation of
ecosystem-based fisheries management will begiiddatify ecosystem variables
which are unacceptable. These could be used toegmdnagement away from
unhealthy ecosystem states.

The goal of human oriented EBFM is based on nog the fishery recovery and
sustainable development but also need to haveiymsitfect on all the participants in
Yangtze River fishery. The participants of Yangti®ever including government
fishery manager, fisherman and the people whodleeg the river. It means that the
ecosystem based management in Yangtze River Dedtads consider about all these

facts above and make sure the management meaanrbs aimplemented smoothly.

4.7 Policies of human-oriented EBFM in Yangtze River Delta

Ecosystem principles to achieve societal goals rbesimplemented through
ecosystem-based management policies.(EPAP,1996). #ased on the specific
principles of Yangtze River Delta fishery, the pa@s must fit it mainly from
human-oriented. Also we have to think from the vehetosystem, including human
activity, water living creatures and other factBAM is neither inconsistent with nor
a replacement for current fisheries managementshibuld be adopted as an
incremental extension of current fisheries managempproaches.(Richard J. et. al
2007) The main task of EBFM in Yangtze River Deédtdo find ways to deal with the

decreasing ecosystem condition and as more asbpo$siavoid uncertainty. Rather,
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the uncertainty should be taken as a mandate toowepcurrent understanding. The
policies implement in this article is based on e@slge implemented and make it can
be accepted by most of the participants, becausehatever how wonderful the
policy is, if it can’t pleased everyone in the g&ism it still can’t be successful.

In the EBFM of the world, the fist step always sldooe the research of density
and diversity(EPAP,1996) to determine the ecosystendition of the area. And this
kind of research need to be ran by the managemgencees and the research
institutions, which always entanglements in cap#atl property, also the research
result wasn’t always accurate. However, based ervéimgtze river delta situation, we
can clearly figure out that the ecosystem of YamgRiver ecosystem has been
damaged. And the current situation of fishery resesl is really serious so we can

skip the prove step and move to the measures level.

4.7.1 Integrate EBFM system in Yangtze River Delta

In the ecosystem of Yangtze River Delta, the magetritcs are that we have
mentioned before, such as directly fishing actjviighery management measures,
other activity rely on Yangtze River. In additiom aver-fishing, the waters of serious
pollution and water conservancy construction hase@ous destabilizing effect on
fishery resources too. Based on this situation wiventalk about management of
Yangtze River delta, the formal single species rganmeent won't be enough.

In the future, we hope the first step of EBFM imy&ze River Delta is build a
integrate management system which contains mulgplernment agencies including
the environmental protection department, fisheryniadstrative department, water
electric power sector, social security departmeulblic transportation department and
so on. Make the leadership relationship clear dfettere, change the formal area
management system which the agencies only focusmamagement several
independent area and the number of production.

To establish a joint conservation system of bimalresources in the Yangtze

River between departments and the regional coapaeratechanism. Yangtze River is
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a river across huge region, throughout the tenipoeg and cities along the Yangtze
River, more than 400 cities, involving multiple @gnents, to protect biological

resources of the Yangtze River must establish &ectefe regional cooperation

mechanisms. In the process of management, we shpidderly handle the

relationship between biological resources ,ecclgenvironmental protection and
economic development.

Implementing the conservation work of biologicasaarces, both subordinated
and serve to the national economic construction dedelopment of the overall
situation, also through economic and social devalag to enhance the conservation
of biological resources capacity. We should acjivearry out advocacy and
eco-environmental construction of the promotion kydsy strengthening the early
warning mechanism for water environment monitorsggvice to promote energy
conservation and emission reduction, by strengtiterihe basic works such as
scientific research and investigation services agdstrengthening the scientific
research work in such fundamental construction esaogical environment impact
assessment and argumentation, through reasonatdymilee the water ecological
function gold waterway construction and servicengfae river fishery resources
management work for construction and environment giay an important role in
build environment friendly society.

Yangtze River ecology and conservation of biologregources is a systematic
project, the government in the protection of pubdisources take the leading role with
support from relevant departments is the key teseoration of biological resources.
We must focus on people's government that set aloagiver, among the various
departments perform their duties, communicate @#bh other and closely cooperate
with the conservation of biological resources mamagnt mechanism for promoting
the work of the Yangtze River to lay a nice biotadiconservation organizations to
protect. In 1987 Chinese government set up thea@gevhich has played an active
role 20 years in the protection of fisheries anth§j resources of the Yangtze River,
but with the current changes in the situation camgao the needs and management,
the management committee was out date and not fuskd. Considering its
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appropriate adjustments to improve its working na@téms and functions to meet
with various departments and localities enterintp iregular communication and
cooperation to strengthen the work needs to enaplay a greater role.

In the later management process, the Yangtze RRKishery Resources
Management Committee need to be imply into a cohgreive management system,
which make the committee has actual superior afat@ment ability. Work together
with other departments associated to Yangtze tvéwild the public support pattern
of participation in ecological protection and bigical conservation of the Yangtze
River. Central government and all levels of locavgrnment should continue to
increase financial input in support of the YangRiger resource protection. At the
same time, we should actively explore the estatvesit of several other invest ways,
such as corporate funding, individual donationterimational aid and other diversified
investment mechanism for the conservation of bickigresources in the Yangtze
River to provide funding. To establish a comprehensand effective system to
implement appropriate use of biological resourcesprove the resources and
ecological compensation system to acquire sustrddvelopment and rational use
of eco-protection mechanism. At last to form theodjopattern that contains
government-led, corporate abbey the law, all pulgarticipation, international
support for the protection of the Yangtze Riverlegmal environment and biological

resources.

4.7.2 Build fishery protection area and continue proliferation releasing

Build the system of protected areas is an effeateasure to protect fishery
resources. It not only can improve the range dfefig resources and size, type and
guantity, but also, can improve biodiversity. Taegethrough the legal procedures to
establish a reasonable aquatic nature reserveati@ageasources protection areas or
closed areas to effectively deal with the relatitopetween protection and fisheries
activities. Play an important role in fisheries ragement of ecological environment.

Fishery resources through the establishment okepred areas means that after few
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years of protection, fishery resources will inceeasthe quantity and quality.

The protect area must including most part of thagfze River, and under the
administration of Yangtze River Fishery Resourcesndjement Committee. In the
protect area all unauthorized fishing activity must stopped. The same as
MPA( Marine Protected Area), which is widely useshéry management measure in
the world. This kind of research has implementedaftong time and the result is full
enough. Here we don’t need to talk too much abpuiut only present the benefit
contains of protected area. It will improve broathig health of the ecosystem within
the boundaries including increases in stock abuwelarage/size composition,
spawning stock biomass, yield per recruit, andoresion of healthy trophic levels. It
will provide in situ conservation of marine biodisgy, provide 'undisturbed' areas for
scientific research and provide opportunities fmréased no consumptive use values.
Also implement the Yangtze River Protected Areas®seral other benefits, such as
increase the price of aquaculture fishery prodymtsiote fisherman transform into
other field, accelerate the industrial structurgisithent in fishery.

Continue the proliferation releasing operation, skhive implemented in the last
15 years. According to the present ecological sdnaof Yangtze River fishery
resources, given the proliferation of releasingg thpriority should be consider
ecological protection, and natural increase, tleeifig principles of quality and so on.
According to ecological requirements of differepiesies, discussion and analysis.
Based on current Yangtze proliferation of releashmg results, when we planning to
develop that standardized discharge program, weldhoonsider the food chain
characteristics of releasing object, ecologicatsholds and their ecological stability.
Make a clear view that create different standakteste of proliferation releasing in
Yangtze River Delta basin. In the following manageinprocess, make unified
long-term proliferation releasing plan, which fubg local government and local
community. And based on the supervisors from pedesl| academy institutions to

make the releasing program has an orderly sciemtdvelopment
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4.7.3 Put full strength on human-oriented EBFM in Yangtzeriver delta

As we mentioned before, in the Yangtze River edesysthe main principle is
human-activity, all the behavior of human beingeedlly lead to the catastrophic
consequences of Yangtze River at present. Accorinige formal research the main
metrics of human activities maintains fishermen asldery community, other people
who related to Yangtze river, and the managerssbefy management system. So in
the future management process, we need to coraldbese facts together.

Human-resource is the most important subjectivdofaand most initiative
power, therefore, how to mobilize and carry out slubjective initiative in fishing
activities and fishery resources protection is teglato guarantee achieve optimal
benefit in Yangtze river fishery. Fisherman anchdisy community is workers in
fishery industries, in the process of EBFM in YaegRiver fishery, apparently the
most effected parts are these people who has lowagidn level, no other skill and
treat fishing as only way for living.

Deal with the fishermen and fishery community imytze River Delta, the most
important thing is not only reduce the fishing eff@ase the ecosystem stress but also
have to make the living level of fisherman stalbie anprove. In the Yangtze River
Delta area, because of the history and culturatstio the living level of fishermen is
highly lower than other people even lower than gkeple who has qualified to use
the land. So according to this condition, if theh@ry protection area widely
implement in Yangtze river, the first damage willacge on the fishermen and
fishermen community along the river. Based on these have to promoting job
transfer field, guide fishermen to aquaculture pratessing circulation, recreational
fishing and transfer to other industrial, graduaiguce the fishing intensity; continue
to push forward ecological aquaculture and culfréechnological innovation, the
implementation of pollution-free culture standaedian efforts to create modern
double-harvest economic and ecological benefifssbéries development model.

Build the legal system of equal property rightslso an important way. Comply

with the provisions of protection of fishing rights a realistic need for fishermen to
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move, with many of the great significance of theviously mentioned, it does not
mean "Property Law" after the fishing rights willtamatically be protected. Rights
awareness and protection of the rights set thedssystem needs a process. Therefore,
governments at all levels should change their qoiscdo adapt the operation of
public power and to promote the protection of prevaghts. It should also be widely
publicized the "Property Law", allow fishermen taderstand the "Property Law."
Fishermen should also enhance the sense of sédetian, safeguard their own
legal rights

Enhanced the knowledge of aquatic products puplaitd popularity, increase
consumer awareness of the fishery products andneeheonsumer awareness of
environmental protection, to ensure the quality agdatic origin, clear the location
of aquatic origin from. Strengthen market supeorisand administration, crack down
illegal fishing, completely cut off private illegdishing in Yangtze River Aquatic
Product Market. And announce knowledge of Yangtzer ecological protection in
the whole society, enhance people consciousnessnafonmental protection to
prevent the pollution of Yangtze River.

Based on the high-speed development of the econionthés area, every level of
local government should improve the social secusyptem, make sure every
fishermen has enough compensation for their lossp khe measures of EBFM in
Yangtze river stable, smooth and effective.

However one more important thing is that the marsaged researchers in
fishery or Yangtze River fishery is still not onlysufficient in knowledge level but
also shortage in quantity. Also the most stuff ahyytze River Fishery Committee is
not professional in fishery and related field, sothem doesn’t have appropriate
ability in fishery management. In the future, thevernment should increase the
investment on the education of fishery managemieid,fgive preferential policies
and measures for the academic research, also ftlkersity have to enhance the
emphasis level on the research continue the irtiena cooperation with foreign
developed countries which is head before Chinaishefy management research.
Make Chinese fishery management education leveleldpv and teach more
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professional researchers and students on this, fieldimprove the ecosystem

management in Chinese fishery.
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5. Case study on Jiangxin island

5.1 Introduction of Jiangxin island

Nanjing is also named as Nan king, in Chinese &imséSouthern capital'. This
city located in the lower Yangtze River drainagesibaand Yangtze River Delta
economic zone, Nanjing has always been one of Ghimast important cities. It
served as the capital of China during several hegtbperiods and is listed as one of
the Four Great Ancient Capitals of China. Nanjingsvthe capital of the Republic of
China before the Chinese Civil War in 1949. Itlsoaone of the fifteen sub-provincial
cities in the People's Republic of China's admiatste structure, enjoying
jurisdictional and economic autonomy only sligh#gs than that of a province. Apart
from having been the capital of China for six dyressand of the Republic of China,
Nanjing has also served as a national hub of esungatsearch, transportation and
tourism throughout history. It will also host th€®12 Summer Youth Olympics.
(Anonymous, 2010f)

Jiangxin island is located in the middle of YangRwer, at the western of
Nanjing city. Total area is about 12 km2 and thee212000 inhabitants. This island is
famous in its agriculture based tourist and agtucel products such as grape and
vegetable, also there are about 100 full-time fisteg most of them has no other skill.
(Baidu, Jiangxin island) Jiangxin island is locatéédhe southwest suburbs of Nanjing,
away from the city center 6 km, the Yangtze Rivedt® formed this alluvial island.
The entire island is long and narrow shape, masgtke 15 km, maximum width
nearly 2 000 m, the whole territory micro tilting the northeast from the north to
south.

It is a beautiful green island considered as thmenaf Yangtze River emerald,
the island became an important agriculture tousgt for over 15 years. Every year
the island held a grape festival, which is well wmoin Nanjing’s citizens. And
people's living standard on the island has impravéat in the last 20 years, but still

has distance from Nanjing citizen’s average levéha same time. In the whole island
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has only the % and & industry, and there is no factories on it. Thecpiality and

environment condition is quite suitable for living.
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Figure 5.1 Point Ais Jiangxin islarid

I n recent years, more and more visitors come dagiin island causes many
negative effects such as environmental pollutiowl, serious gap between the rich and
the poor residents. Although the environment afigikan island is slightly effected but
it still one of the best environmental quality ardde question of how to make
rational use of resources and environmental adgastaf the island, how to not take
the old road of "treatment after pollution”, how ot only efficient, sustainable,
stable and coordinated development of the islaaasomy, but also protect the good
ecological environment, maintain this small islaswtio-economic and ecological
sustainable development had bring to Nanjing cgggernment.(Wan Xucai, 2007)

Now there is a wonderful opportunity for the deyetent and the EBFM
research on this island, that is Nanjing governnasmd Singapore government has
made an agreement on the cooperation of Jiangeiogical and technological island
project. According to reports, the “ecological scie and technology island” project
has 10 years construction period, the estimated itotestment over 1.3 billion USD .

The project will be "intelligent” as concept forethead, make full use of Singapore's

L
4 The map is come from Google Maps
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science, technology and advanced experience ircdhstruction of the ecological
island. This island is going to be a industrialkparth combine of scientific and
technological research center, creative intelligencommunity and high-end
international headquarters as a model of sustandblelopment community. At
present, the project is actively preparing the pkxpected to be completed by the
second quarter of 2010, the project will start ajurgition, demolition and
infrastructure construction projects, plans witlo23 years to build a demonstration
eco-technology island area; until 2015, complet ¢skcond phase of the project,
then after another 3 to 5 years, completed a camepsave eco-technical island.

From Nanjing local newspaper, it predicted thatthy introduction of modern
services, high-tech industry base headquartersgriigonmental protection industry
and the characteristics of ecological agriculture,2020 on this island, major
industrial added value up to 0.5 billon USD anceate 7 million new job
opportunities, tax revenue will reach annually a3 billion USD.

Not only Jiangxin island is going to build the ewmgital island. But several
islands including Chongming island which is thegést island in Yangtze River.
Compare to other island in Yangtze River, Jiangsiand has several specialties.
Such as this island has 15 knbut only 12000 local population, which means ¢her
are plenty of available fields. Enough vacancy dthmer development such as real
estate and technical research park. Then becausieedfiistory reason and water
source facts, only one side of the island is ma@noel of Yangtze River, the other
side is more stable and clean. That is a good glacever fishing and aquaculture.
At last, the most importance of Jiangxin islandhat some local residents of this
island is familiar with ecological agriculture aricghery as this island been an
important organic tourist attractions of Nanjing foany years, but constrains with
the knowledge, foundation and shortage of professionanagement, most of the
ecological agriculture and fishery activity is mall scale and at a unscientific level.

According to the planning of the new island , itlwlivide into three main parts,
the first one is science and technology induspéak, in the future this park is going
to attract the world 500 strong enterprises to their r&d institution here, which
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based on the good ecological environment and adadmosphere of Nanjing city.
Nanjing has been the educational center in soutBéina for more than 1700 years.
Currently, it boasts of some of the most prominedticational institutions in the
region, which contains over 400000 college studanis about 30 universities and
colleges, and also has the second largest IT inddstelop and sales center of China.
Nanjing is an old city full of history and culturkbut the spirit of this city is “liberty,
equality and fraternity” and the citizens of thigyare kindly, wisdom, and friendly.
In the future, this island will be one of the mosportant idea bank in Yangtze River
delta area.

Based on this situation the support facilities naatisfy the demand of talents
and researchers. So, the second part of this istatite ecological residential area,
which located next to the science and technologiustrial park. This area will
construct the high-grade community of life, whicbntains the specific of high
technology, low pollution, good energy conservatma environmental protection. In
the community, transportation is convenient, lviand entertainment facilities is
perfect , community service is complete. Accordingthe wonderful environment
situation, the people who live in this area willdmnfortable and healthy.

The last part is ecological agriculture area, ttegpam will focus on to establish
the services of ecological agriculture productssuee agriculture and rural custom
exhibition. In the future planning, the island wilbt only continue producing the
current famous products of fruits and vegetablésalao will develop new industry in
wine, aquatics and so on. The products of thiséslaill fully support the daily needs
of that two parts we mentioned before, and also sapport for the citizens of
Nanjing city. Leisure agriculture has implementediangxin island for over 10 years,
but according to the low level of management arghoization, the environment of
the island has been effected. In the future, tlEndswill focus on developing a
new leisure agriculture style including better nggraent and organize, also improve
agricultural tourism service level, reform the aghural tourism products and create
new image in Nanjing citizens’ mind.(Zhang Xuehine@ You, 2008)

In the plan of the new Jiangxin island, we figunet ¢hat because of the
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ecological agriculture program, this could be ane#lent field research location for
implement EBFM in this island, which is just in theddle of Yangtze River. Then,
we are going to talk about how to implement the EIBEEcosystem Based Fishery

Management ) in Jiangxin island, and forecast titweré of this island.

5.2 EBFM in Jiangxin island

As we mentioned before, the ecosystem based figharnagement in Yangtze
River Delta should consider several facts and nmogtortant is to deal with the
human activities to Yangtze River fishery. In thesp the fishermen of Jiangxin island
always depends on the fishing catch in Yangtze Ramd some of them do the
aquaculture in the pond that dig in their own fielbst of the fishermen fishing in
branching channel which at the eastside of isl&amaorthwestern is the freshwater
aquaculture zone, most products is fish and ciabisrecently, because of the serious
ecosystem situation in Yangtze River, and the loepn traditional aquatic products.
The living level of the fishermen is becoming ewesarse. And According to the
fishing ban measures, even the formal river aguastaurants on the island also met
business difficulties.

In this paper, we have talked about how to deah whe ecosystem disaster of
Yangtze River, according to the actual situatiodiahgxin island, we are planning to
implement the EBFM from three facts. All have toséd on EBFM and also

concentrated on the human-oriented.
5.2.1 Aquacultureinstead of fishing

According to the present situation of Yangtze Ritke traditional fishing will
not be profitable and sustainable. We should develoecial species aquaculture,
which kinds of healthy and efficient in ecology.n$® kinds of special high-quality
varieties of the Yangtze River such as mullet, lsngut catfish, mandarin fish, river
puffer, crab and catfish.(Zhu Bing, et. al. 2009)tAese kinds of fishes are popular in

Nanjing market, and the aquaculture technologyasune. The fishermen of Jiangxin
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island can culture in shallow water of Yangtze Riskore, and with boat-cage. Also
can use the high quality river water, pump into jpgnd on the island. Build the river
fish standardized breeding base in the island, dpesluices and lead the river water
and the rich aquatic animals, especially the fiskds into the island. Focus on
improve the quality level and economic value ofamuture products.

Based on formal investigation, Chinese people Han@vn how to implement
ecosystem based aquaculture for over 400 yearseuaral old Chinese agriculture
books, which describe that Chinese ancient knowtsireuthe fish with rice together
and increase both yield. Also have mentioned that fish in different levels of
water, culture them together to save the feed antdve the yield.(Li Mingfeng, et.
al. 2008) Chinese ancient people is quite intatiigend advance in ecosystem based
fishery, nowadays we can still learn many thingsrfrthe past and carry forward the
tradition.

In the future EBFM in Jiangxin island, we can impknt several mix culture
technology including mix the culture of fish anddstock, mix the culture of fish and
grass, mix the culture of fish and fowl and alsx ittie culture of fish and special
fishery products. This kind of produce style isoalsamed as ecological fishery in
China. And treat the fishery production processa a®re, comprehensive utilize the
water system. Make full use of energy and increbseefficiency of energy, lead to
energy recycle in fishery aquaculture. Developicglegical fishery, can make full
use of water and land. Using the terrestrial angafiq ecological fishery, it can set
organic connection between two systems, make themycie waste for each other
together. The ecological aquaculture make the fisheducts healthy and efficiency,
also increase the ability to antic disease andreatisasters.( Li Mingfeng, 2008). As
the world economic crisis is still continue, evargoof the world is looking for the
new economic booming point in the future. In sorapgry researchers predicted that
ecological agriculture especially the aquaculturi lse a new revolution for human
beings.

Establishing a perfect attract investment systemg arovide all kinds of
preferential measures for enterprises. The aquaeutiondition of Jiangxin island is
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excellent, the objective of developing ecosystermelafishery in Jiangxin island is
not only to produce the fishery products for thendad of the talents and researchers
in the high technical and ecological park, but gisovide the high quality fishery
products for Nanjing’s market.

Using the ecosystem based fishery management imdi@culture activities
needs the fishery science technology and integrdishery management. Next, we
are going to talk about another importance of EBiEMliangxin island, that is the

comprehensive fishery management system on thisdsh the future.

5.2.2 Integrated management system in Jiangxin island

The implement of EBFM in Jiangxin island dependsrany facts, including the
local government, project management company, dbal functional department in
fishery, and the residents of the island. How tal deith the relationship between
each other is the key point in management. At tioatfof this article, we have
mentioned a word, the integrated management. Itnmé¢dat in the management
process, not only manage the fishery by one or faedities but also we need to
consider all the participants in the ecosystem mament.

Because of the political and history situationngsn island started govern by
Jianye district of Nanjing in 2003. And directlyatt by Jiangxin island street
management office. And because of the current neanagt situation in Yangtze
River. The fishery of Jiangxin island is most mamdyy residents themselves, the
management level is low and the produce scale &lsAlso because of the unclear
property right of fishery resources in this area thanagement has met several
difficulties.

The first step EBFM of Jiangxin island is set aaclsupervisor agency to lead
the fishery activities in the island. Of coursepialitical, the Jiangxin island street
management office is take charge in the governmesues, but the economic
organization duty should release to the companygctwhake full responsibility in

planning and implementing the ecological and tetdgioal project. Correct divide
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the level of political institutions and economicganizations, correctly handle the
relationship between government and enterprisené3lei government always eager to
get a shining result as soon as possible, buthéndik about how to implement it in
a property way. If any thing want to develop wellyst base on a solid basis, which
is a wonderful plan. A project planning is half iccess, and the other half is to
implement. In the fishery industry reform, the garaent should release the right to
enterprise and make the company plan it. Make éveldpment company has full of
freedom on this island. And keep the planning &f thland scientific and stable for a
longtime.

Property right of fishery resources in the YangRiger is another important
issue to deal with. As the agreement between tkielolement company and Nanjing
government, the whole island will be whole devebbfry the develope company.
However, it means that the use right cover all iglend. Based on the request of
unified development and unified guidance of theellyment plan, island residents
need to fully understand the project aims to imprdiving standards, increasing
household income, adjusting economic structureiacregasing economic benefits. In
the ecosystem based fishery management systeranigxn island, the company can
buy the fishery property right of this island ame tiver region around the island. In
the future, we can not treat the island local rsisl as farmer or fishermen any more,
change them into workers who work for fishery comipa and they can get higher
payment than before.

Build a fishery property protected area in the bhamg channel of Yangtze River
will be a good option for the management. As we tinaeed before, the Yangtze River
fishery is manage by the Yangtze River Fishery Ress Management Committee,
in this case the developments company of the istamdchose to corporate with the
government facility and make the protected aredlabla and efficiency. In the
process of integrated management of this islan@. dévelopment company should
take the leadership, consider every parts in tlosystem and society, chose the best
plan and make sure every participants be comfatablso provide good excellent
preferential measures and conditions to attractvibiéd advanced fishery aquaculture
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enterprises..

However, the measures above is not enough for Bt&VEin Jlangxin island. In
the next part, based on the actual condition afgken island, we are going to present
the most important management measures in theefuturd we hope that will be

inspiring and effective.

5.2.3 Recreational fishery in Jiangxin island

The EBFM in Jiangxin has its own specialty thathis good tourism experience
and basis, it will be a good opportunity to combioerism and fishery together.
Nowadays, the recreational fisheries is becomingenand more popular, as people’s
living level improved, the fun of fishing is becamgi more and more popular in China.
What is recreational fishery? Recreational and tsfishing describe fishing for
pleasure or competition. Recreational fishing hasventions, rules, licensing
restrictions and laws that limit the way in whigkhf may be caught; typically, these
prohibit the use of nets and the catching of fistim\wooks not in the mouth. The most
common form of recreational fishing is done withod, reel, line, hooks and any one
of a wide range of baits or artificial lures suehspinners or 'dry flies'. The practice of
catching or attempting to catch fish with a hoolgenerally known as angling. In
angling, it is sometimes expected or required thah be returned to the
water.(Anonymous, 2010e). But some researchers Hdfdrent views that the
recreational fishery refers to the fishermen, fighgroups and fishing organizations
and economic entities. Through the use of natuzaburces and fisheries-related
human resources, develop a way to give the consantertainment and other fishing
industry experience of fishermen. Recreational€figds should have the following
characteristics: (1) entertainment rather thantf@ purpose of access to fisheries
resources; (2) Related to fisheries (referring targe fishing industry ) with the use
of fisheries-related (defined by wild and farmedhfiand other living resources,
landscape resources, etc.) natural resources ahdrigs-related human resources

(including fisheries production, processing, sal@shing boats, fishing gear and
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methods, fishing culture, fishing facilities, et(L)u Xiaojun, Huang Shuolin 2009)

In Yangtze River area, the recreational fishingus started, which means that
the market will be quite open and the demand valhigh. Recreational fisheries has
been developed in other countries and places fegrakyears and become a quite
efficiency economic point. Such as in USA, Canadarway, Japan and Chinese
Taiwan, the marine recreational fisheries and thlileshwater recreational fisheries
are quite popular. (A.-L. Toivonen, et. al. 2004)¥&h in East Asia, the recreational
fisheries in Japan and Chinese Taiwan implementedonly full of profit but also
ecological and environment friendly. Which mearet ttould be good example for us
to watch and learn.

In Taiwan, recreational fisheries development rapedause of it is promoting
and counseling by management department, the dongenich, including of
entertainment fishing boat activities, tourism ishfmarket, fishery festival activities
and fishery culture activities.

According to the law of Taiwan, the management oigion of recreational
fishery industry is fishery authorities. In additjolocal fisheries community also
play an important role the management of recreatifisheries, particularly in the
promotion of recreational fisheries. In the managetrof recreational fisheries not
only taken top-to-bottom management, but also disk of bottom-up management
style, specifically local fishery community playvery important role in fisheries
management and development of recreational fisheard some fishing unit own
some leisure fishing business, such as tourismnfiatket, entertainment fishing boat.
Mean while, local fishery community also plays amportant effect on recreational
fishing within its area development, promotion,hésmen training and financial
support.(Liu Xiaojun.et.al.2009)

In Japan, recreational fishery developed very fBstause of the environment
and geographical location of Japanese island. Alogrto the province of forestry
and aquatic 2002 recreational fisheries survey rtepbows that Japanese boats
entertainment service number is 14 300, recrealtidishing participants for
4480000, total catch capacity for about 29300 taheut 3% percent of coastal
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fishing. In 2007, the recreational fishery devel@omin Japan more rapidly and the
number of people who participate in recreationshihg activities is about 600
million, which is more than one-third of the tofabpulation. Japan's recreational
fisheries is well known as the plenty of amusenveay in water, modern equipment,
and strict safety security. The development of wadleg recreational fisheries
improve the living level of fishing village, to ingase the income of fisheries staff,
change diversification of fishing village life. Reational fisheries has become a
powerful impetus to the economic development ohifig and living environment
improvement. In a certain extent, help fishingagk to contain the outflow of young
people to the city, effectively relieve the outfl@ifishery labor shortagelei Ming,
Pan Yonghui.2008)

So in the recreational fishery of Jiangxin islabdsed on the location and natural
condition, we can figure out that the recreatiofsthery of Jiangxin island should
have its own characteristics. The residents ofgkinisland are familiar with tourism
service, they have enough service consciousnegscdisumers will have wonderful
service in the future. And because of the island determined as well-known tourist
attractions, it has high reputation in Nanjing teor market. Prospects for
development of recreational fishery is quite brightthe planning of Jiangxin island
development, it is going to build a yacht dock ime tisland, the services of
recreational fishery will be a great attraction foe yacht owner, who is delicate in
their entertainment life.

Based on these situation, here we present somegeraeat ideas of recreational
fishery development in Jiangxin island. At firsigcarding to the location and
geography situation of the island also becausehef @quaculture condition, the
aquaculture fishing industry is the basic and thesthtommon type of recreational
fishery. This is coming from aquaculture, use biegdbase fence fishing facilities to
culture large-sized fish and some mature one irgtzanRiver tidal zone. And it also
can be implemented in the island with the pond tvhionnect to the river. Make
residents of the island aware the profit and adgmtof recreational fishery and
management it by experienced companies, which mieathss field the international
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cooperation will be effective and useful. For ex#éampuild a fishery protected area is
a good place for recreational fishery, which neadprecisely and experienced
management. Norway, Japan and Taiwan all has mampanies that have plenty
experience in it.

However, this is not the only way of recreationahéry. With the economic
development and people’'s living standards impr@rgnThe construction along the
Yangtze River also has been changed a lot. Yarijtzer view fishery will be a good
sell point in the future, although Nanjing is loedtat the river side, but still many
people don’t have an opportunity to take a closg lon their mother river. The
Yangtze River sightseeing fishery is a new indysttyich combine the restaurant and
cruises, let the consumer can not only see the viesv but also can have delicious
aquatic cousin on the ship.

Further more, the success of recreational fishanegiangxin island is also
depends on continue management and marketing gstrafentinue figuring out the
demand of consumers, chose accurate marketinggyréd expand the reputation of
Jiangxin island, use various media in various wédgsing the urban residents, and
extent fishing culture to publicity. Based on coefmnsive understanding of
consumer, including income level, consumer behawaitural background of its
consumption tendency is affected. According to thiéerent target groups and
demand, formulate the correspond marketing stratégljust measures to local
conditions, outstanding the features of Jiangxitand. The development of
divergence route to attract more tourists, so ampwove the number of participants
in recreational fisheries and overall economic fiesshePromote the improvement of

the fishery economic, social and ecological besefit
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7. Discussion and Conclusion

In China, although Chinese economy is developintedast. The speed of the
economics is based on the high level consumptionnatural resources and
environment. Chinese fisheries production hasgelaumber in the world, but hardly
few people knows the real situation in China, fgneirrs often has a misunderstanding
in Chinese fishery. And because of the history political reasons, the research and
investigation of ecosystem and environment is atith low level. Figure out the major
problems in Yangtze River ecosystem, make everyaearly understand that the
formal management measures for Yangtze River aad the whole ecosystem could
determined as failed. Based on the real situatforaagtze River Delta area and the
current problems, show the readers a insight viéWlunese fishery and Yangtze
River fishery.

According to this situation, based on the shortafggata and research. We try to
figure out the basic management way for Chines@@mwent and ecosystem, which
is not only the Chinese people’s habitats but atgmortant treasures of the world. In
this paper we have analysis the main principleslsggof Chinese Yangtze River
ecosystem-based fishery management and shows lsenplements of management.
We hope the advices and measures can be implement€tiinese government and
inspire more people aware the problems of YangtaeerRAttract more people
participate into the research and manage of YanRixer fishery to protect the
mother river of China.

According to the formal investigation on fishery ialin focus on the fishery
biomass and fishing effort on single species, #sailt is still not very optical. World
fishery resources are still damaging, the quatity quality is still decreasing. People
try to find another way to deal with the bad sitoiat Ecosystem based fishery
management is one of the most new fishery managetineory, which just appeared
in the latest century, and the theory of this managnt issue has many expected.

But because of the ecosystem is competitive orgéniz, which means
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according to the shortage of knowledge and alslitie can’t consider every facts in
an ecosystem. Even the definition of this word &i@lve disputes on it. However, in

world wide, many researchers, experts and evenrgmants, try to figure out the

most useful and precisely theory to implement esiesy based fishery management.
They all believe in that the EBFM will be succe$sfuthe future. Such as USA,

Canada, Norway and Australia has implemented skepeti@gies and systems which

apply with EBFM. (Stephen J Hall & B Mainprize 2004

However, this paper can be determined as the fiegier that explain the
ecosystem-based fishery management in Yangtze,Riwxch combine the ecological
fishery theory in China and the marine ecosystesetbdishery of the world. We
believe in that as the formal measures didn’t leegtimal result, we should find out
what is the major effect to ecosystem and envirarimalthough this paper
constrained by the shortage of data and knowlebigestill can focus on the main
available point, which is the human activities arglationships. That is the
human-oriented EBFM. To implement this theory stdug¢ a new basic for Chinese
fisheries reform and the original of Yangtze RiWishery reborn. As Yangtze River
Delta area has enough funds and the people whdhieamost desire needs in the
improvement in environment. As the Chinese govemintéghly centralized the
resources and foundation. This management thearybeaimplemented and tested
easily in the future.

As we chose a small island, Jiangxin island assearh field, we hope the
develop company of the island can have enoughesiterand understanding of the
EBFM theory, which can not only protect the ecotagienvironment of the island but
also can have more profit in the future. If the BBEan be implemented in the
Jiangxin island, that will be a good opportunity #il the researchers have a good
example and research subject.

There are so many research opportunities for EBFMamgtze River fishery,
this paper is just a start for the future. We hopmee and more people will attend into
the investigation of the problems. More and morenags, universities and even
foreign countries can cooperate on the researphodéct the ecosystem and resources
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in Yangtze River. Everybody work together to prot¥éangtze River and to protect
our own Earth.

For this paper, there are still many limitationdieTecosystem based fishery
management is competitive theory, in this papechase the human-oriented part to
focus. If the condition permit, we should consideore principles, to make the
management theory more precisely. But this work lmélyond my ability, here 1 invite
experts and researchers who interested in Yangtzer Rsheries come to Jiangxin
island, come to Nanjing, come to Yangtze River &eltam on behalf of Chinese
people, show our warmest welcome.

Welcome to Nanjing . Welcome to Shanghai 2010 EXPO.
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