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ABSTRACT

Tere are over 1000 species in Chinese freshwater fish fauna, in which at least 717 species in 33
families inhabit rivers, along with a further 66 species spend part of their lives in rivers. The other
species are mainly confined to esturine reaches, but they swim upsteam occasionally. According to
the recently gathered information on freshwater fish biodiversity, 361 species are found in the
Yangtze River Basin, of which 177 species are endemic to the Yangtze River. Pessimistically, 25
species in the Yangtze River Basin are listed as endangered species in the China Red Data Book for
fishes. the Three Gorges Dam (TGD). Regarding to the species richness patterns along the basin
altitude gradient of total, non-endemic and endemic fishes were different, which non-endemic
richness showed a significant decrease with increasing elevation, whereas endemic richness had a
couple of peaks including a major peak at around 500-m and a minor peak at near 1800-m.
Meanwhile, species density also presented two peaks at mid elevation zones for endemic and
non-endemic fishes, such as 1500-2000m and 3500-4000m for endemic fishes, and 500-1000m and
3500-4000m for non-endemic fishes, respectively. In addition, structure of endemic fish
assemblages in the upper Yangtze River was highly correlated with local topographic and
geomorphic characteristics.

The combined effects of pollution, habitat degradation and overexploitation have reduced fish
stocks dramatically. Hydrological alterations are perhaps the largest threat to fish biodiversity in the
Yangtze River Basin, such as dam construction and disconnection between river and its lakes.
Conservation measures which were applied currently to protect the fish biodiversity in the basin
exert ineffectively, such as nature reserve establishment, artificial propagation and releasing.
Therefore, in order to preserve fish biodiversity more effectively in this area, reserve networks,
rather than a single national nature reserve, should be established. Moreover, the improvement of
artificial releasing and habitat rehabilitation should be considered urgently.
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V: Region of Nujiang River and Langtsang River



No. of freshwater fish and basin
characteristics of main rivers in China

Rivers (km)
@EI River

2216

No. of

Total length Basin area

No. of species Average latitude

( 104km2) /basin area (°)
6 7

Yuanjiang River 677 3.8
Jiulongjiang River 102 285 1.4 72 9 24.5
Hanjiang River 123 428 3.4 36.2 24.5
Minjiang River 135 581 6.1 22.1 27
Oujiang River 93 388 1.8 51.7 28
Qiantang River 168 605 5.4 31.1 29
rangize River 361 6397 181 2.0 3L —>
Huaihe River 0z —1078 268 39 33
Yellow River 150 5464 75 2.0 38 =
Yalvjiang River 80 795 6.4 12.5 41
Liaohe River 89 1394 23 3.9 42
Heilongjiang River 92 4350 88.7 1.0 49

(Wang 1997; Fu et a. 2003)



Freshwater fish in different countries
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In China, the Yangtze (Changjiang) River
IS often likened to a“ Dragon” because of Its
length and importance......
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The Distribution of fish species along
the Yangtze River

126 140 180
copper fish, copper fish, anchovy,
common carp, black carp, Shad,
grass carp, grass carp, Edl,
Lelocassis silver carp, common carp,
longirostris, bighead carp,  silurid catfish,
Procyprisrabaudi, commoncarp, black carp,
Spinibarbus, crucian carp, grass carp,
Varicorhinussimus, Chinese silver carp,
Elopichthys sturgeon bighead,
bambusa whitefish
3% of thetotal 34% of the total 63% of the total

(Chen et al. 2004)



Freshwater Fish in the Yangtze River

361 species distributed among 12 orders, 29 families and 131 genera.

Acipenseriformes
1%

Siluriformes
12%

Tetrodontiformes
1%
Perciformes 6%

Osmeriformes
2%
Clupeiformesl1%

Others 2%

Cypriniformes
75%

Present of species number of the most species-rich ordersto
the total speciesin the Yangtze River Basin (Fu et al. 2003)



Freshwater Fish in the Yangtze River

_ _ Cobitidae20%
Endemic species. 177

Bagridaed%

Homal opteridae
7%

Gobiidae2%
Cyprinidae Salangidael%
56% .
Amblycipidae3%
Others3%

Percent of endemic species number of the most endemic species-rich families
to the total endemic speciesin the Yangtze River Basin (Fu et al. 2003)






Threats to fish biodiversity in the
Yangtze River Basin

Over
exploitation
| (\
Flow Habitat
modification M degradation
x Species /

invasion

(Dudgeon et al. 2006)



Endangered Species Loss

Decrease in the numbers of fishes year by year in the Yangtze river, Especially Rare species,




Over-exploitation

There are over 160 kinds of fishing gears in the Yangtze River
(Duan et al. 2002), of which, the most harmful are fyke net of
dense mesh, fyke net of ramie cloth, maze, drop net, damming
net and trap net (Chen et al. 2004).




Over-exploitation
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Water Pollution

Water Quality of the Yangtze River Waters

(MER, 2007)



Habitat Degradation

» 160 000 hectares of land were reclaimed from Lake Dongting
(Liao et al. 2002), resulting in aloss of fish spawning grounds
by 36 percent.
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Variation of areaof Dongting Lake (v & zhou 1999)



Freshwater fish in the lakes of Yangtze
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e ~50,000 dams since 1950

» total storage capacity of reservoirs ~200x10 2 m 3,

or 22% of Yangtze annual runoff

 sediment accumulation in reservoir: >850x10 © t/yr in 2003

Yang et al., 2005



chinese sturgeon




River closure
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Flow modification

rﬂ Upper Yangtze River
Rare and Endemic Fishes Reserve
Jinsha River

N

Yunnan (5) Guizhow —I_ 100 km
e

The Jinsha (upper Yangtze) River in China showing the location of 13 dams planned or
under construction above the Three Gorges Dam (TGD) and Gezhouba Dam (see inset).



Flow modification
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Species invasion

Category of invasive alien speciesin China

Category Number of species Percent(%o)
Microorganism 19 6.7
<Aquatic plant 18 6.4—
Terrestrial plant 170 60
<Aguatic invertebrate 25 g8—
Terrestrial invertebrate 33 11.7
<Aqmphibian and reptile 3 i —
FErsh_ 10 35—
Mammal 5 1.8
Total 283 100

(Xu et a. 2006)



Origin of invasive alien species in China

Category Region

America Europe Asia Africa Oceania Unknown
Microorganism 9 4 1 0 0 5
Aquatic plant 16 1 1 1 0 5
Terrestrial plant 106 45 21 18 1 1
Aquatic invertebrate 19 13 1 0 0 0
Terrestrial invertebrate 17 5 6 4 1 4
Amphibian and reptile 3 0 0 0 0 0
Fish 6 0 1 3 0 0
Mammal 2 2 1 0 0 0)
Tota 178 70 32 26 2 15

Intentional  Unintentional Natural

Category introduction  introduction  dispersion Unkown
Microorganism 0 19 0 0
Aquatic plant 7 11 0 0
Terrestrial plant 88 54 8 23
Aquatic invertebrate 1 24 0 0
Terrestrial invertebrate 5 32 0 0
Amphibaian and reptile 3 0 0 0
Fish 10 0 0 0
Mammal 1 3 1 0
Tota 115 143 9

(X48et . 2006)




Conservation of freshwater fish

diversity in the Yangtze River
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@ Nature reserve establishment

v Artificial reproduction and releasing
‘ N
@ Rehabilitation of habitat for fish
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Nature Reserve Establishment

> A lot of nature reserves have been established for freshwater
fish conservation in the Yangtze River Basin.
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Nature Reserve Establishment

» 11 nature reserves in the Yangtze River Basin
have been listed in Ramsar Convention.
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Rehabilitation of Habitat for fish

Minimum protected area

estimated (km®)

Conservation
Habitat guild target S/A SNogipA  log;pS/logpA
Total species 173 10,100 28,500 14,400
River-sea 14 7900 11,800 7500
migratory fishes
River-lake 11 - - -
migratory fishes
Lake resident fishes 100 10,400 23,000 13,500
Riverine fishes 48 11,500 79,800 11,400

—, not estimated because of poor relationship between the two

variables.

Comparison of minimum protected area estimated by different models
In the Middle Reach of Yangtze River Basin ~ (Liu & Wang 2010)



Enhancement of Legislation

Closed fishing season in different areas of Yangtze River Basin

Upper reaches of Yangtze River February 13 - April 30
Middle-lower reaches of Yangtze River April 13 - June 30t
Donting Lake March 10t - June 30
Poyang L ake March 201 - June 20t
Honghu Lake April 15 - June 30
Chaohu Lake Febuary 13 - Julyl 31%

Talhu Lake Febuary 13 - August 31%
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Range
Upper Reach  Over Yichang 4300 100
Middle Reach Yichangto Hukou 950 68

Below Hukou

Lower Reach 930 12

________________
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@ the headwater sub-basin @ the Jingshajiang sub-basin ® the Ming-Tuo sub-basin

@ the Jialinjiang sub-basin ® the upper mainstream sub-basin the Wujiang sub-basin

@ the Hanjiang sub-basin the middle mainstream sub-basin the Lake Dongting sub-basin
@ the Lake Poyang sub-basin @ the lower mainstream sub-basin @ the Lake Taihu sub-basin

—— River and tributary >\ Lake O City == Dam



No. of species

Results: Fish fauna
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1 / 85 freshwater speciesin the East Tiaoxi River
so4 [/ : :
| wererecorded, and there wer e 35species endemic
40) - ’ to China.
- In addition, 11native species and 3 exotic species
30 4 were also newly recor ded.
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600 -

. Most of thetotal lengths of individualswere lessthan
. 150mm, which showed a significant individual
miniaturization in theriver.
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A: Coilia ectenes

B: Rhodeus fangi

C: R sinensis

D: R. ocellatus;

E: Tanakia himantegus

F: Acheilognathus
gracilis

G: A. imberbis

H: A. macropterus
|: A. tonkinensis
J: A. barbatulus;




A: Huigobio chenhsiensis; B: Aphyocypris chinensis; C: Rhynchocypris
oxycephalus, D: Opsariichthys bidens; E: Zacco platypus,; F: Cobitis sinensis,
G: Cobhitis dolichorhynchus; H: Newaella laterimaculata;



Three main factors for fish in river/stream ecosystem

Water quality

Temperature, pH, BOD, etc.

Physical environment/character

Pool-riffle structure, complexity at river bank, substrate, etc.

Interaction among organisms

Interspecific/ intraspecific interaction, alien fishes, fishing by human, etc.
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Tiaoxi River, China

Riffle




Tiaoxi River, China Threats for physical environment




——gpecies richness ——abundance
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River engineering could be the main threat to fish diversity in the
upper stream, which is ongoing practice in the upper streams
resulting in decrease of fish richness and abundance dramatically
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Algae bloom in Taihu Lake

Turbid Water

Floodplain

The East Tiaoxi River Basin
in Taihu Lake

Clean water Ship Distubance

Stone Mining

River works,

Submerged Plants

River Environment Map of the East Tioxi River

Fish Species

Bichiicas @ :Many () :Normal @ :few




Conservation suggestions

= Total speciesrichness  ® Endemic speciesto China

should be set as priority for conservation immediately
50 50 27

STR @ @ METR LETR

(NTR: North Tiaoxi River; MTR: Middle Tiaoxi River; STR: South Tiaoxi
River: METR: Middle reach of East Tiaoxi River;: LETR: Lower reach of
East Tiaoxi River)
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