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Summary

The Yangtze River is the longest river in China. From its source on Geladandong Mountain in
the Tanggula Mountain Range in the eastern Qinghai-Xizang Plateau it flows through the
provinces of Qinghai. Xizang. Yunnan, Sichuan. Chongqing. Hubei, Hunan, Jiangxi. Anhui.
Jiangsu, and Shanghai to the East China Sea. The Yangtze River drains a vast area of diverse
landscapes extending. from east to west. across three levels of topography: western plateaus and
mountains, central moderate and low mountains, and eastern hills and plains.

Complex topography has creates a rich and varied habitats with high species diversity in the
Yangtze River valley. The abundant fish resources occupy a major position in the world in both
variety and quantity. There are 423 species of which 318 are freshwater species. the highest of
any Chinese river system. It is the cradle of China’s {reshwater fishery. a treasury of fish genes,
a stock base for aquaculture. and a model of biodiversity. The Upper Yangtze above Yichang is an
exceptional aquatic ecosystem with unique geology. topography. and climate. It is the breeding
area for a wide variety of aquatic organisms, and the fish fauna is particularly abundant, with up
to 286 species. It is the habitat for China’s internationally-known rare fish species and many
fishes are endemic to this area.

The creation, in April 2000, of the National Reserve of Yangtze Rare Fish Species (He Jiang
to Leibo Section) by the General Office of the State Council of the People’s Republic of China was
enormously significant for the conservation of rare fish populations in the Upper Yangtze. In
April 2005 the reserve was designated the National Nature Reserve for the Rare and Endemic
Fishes in the Upper Reaches of the Yangtze River. and its scope was expanded to extend across
Sichuan. Yunnan. Guizhou, and Chongqing provinces. It is the most extensive riverine nature
reserve in China, including the main stem of the Yangtze between Xiangjiaba Dam and Masangxi
Bridge with branches such as the Chishui and Minjiang Rivers. and has a total length of 1162. 61 km and
an area of 33 174. 21 hm’. The major species protected objectives are for the Chinese paddlefish
( Psephurus gladius ), Dabry’ s sturgeon ( Acipenser dabryanus ). and Chinese sucker
(Myzocyprinus asiaticus) » along with another 67 endemic species of the Upper Yangtze.

The National Nature Reserve for the Rare and Endemic Fishes in the Upper Reaches of the
Yangtze River (hereafter the reserve) represents a typical aquatic ecosystem of the Upper
Yangtze. The physical aspects of the river are little changed and. considering habitat
fragmentation due to intensive hydropower development. are indispensable as a breeding habitat
to maintain the aquatic biodiversity of the Upper Yangtze. and of great significance for sustaining
China’s freshwater fishery and the preservation of many rare and endemic fish species.

With the establishment of the reserve and its management organization, the management
capability and authority were greatly improved. and the populations and habitat of rare and
endemic fish species have been protected. However. lack of understanding of the aquatic
organisms and the natural habitat in the reserve has hindered progress. Earlier studies on the

reserve are scattered in research papers and reports of varying subject topics. employing a range of



methods, making it difficult to obtain an overall view of conditions in the reserve. To compound
the problem, the constant development of the economy and society, the influence of escalating
human activity in the reserve and its surroundings raises new and greater demands for
strengthening management of the reserve.

The situation became urgent. In April, 2006 the Office of Aquatic Fauna and Flora
Conservation, Ministry of Agriculture of China (OAFFC) organized a start-up meeting of the
program of Comprehensive Investigation of Aquatic Organisms and Natural Environment in the
National Nature Reserve for the Rare and Endemic Fishes in the Upper Reaches of the Yangtze
River in Wuhan city, Hubei Province. The meeting resulted in a joint investigation team
organized by OAFFC comprising the Administrative Office of Fishery Resource Management
Committee of the Yangtze River (FRMCYR) ; four provincial administrations (Sichuan, Guizhou,
Chongqing, Yunnan); the Yangtze River Fisheries Research Institute; the Chinese Academy of
Fishery Sciences (YFID); the Institute of Hydrobiology; the Chinese Academy of Sciences (IHB) ;
the Institute of Hydroecology; the Ministry of Water Resources and Chinese Academy of Sciences
(IHE); and the Department of Water Environment, China Institute of Water Resources and
Hydropower Research ( DWE). The meeting reviewed the plan for implementation of the
program, assigned areas of responsibility to each participating agency, and appointed YFI to lead
the compilation of the program report and prepare a monograph, with Prof. Wei Qiwei as the
program principal.

All participating organizations have been engaged in research into the management and
protection of Yangtze River fishery resources for many years and have undertaken programs
involving natural reserves, laying a sound working foundation. The participating organizations
cooperated through a division of labor and specialized according to their unique skills. The Office
of Aquatic Fauna and Flora Conservation and FRMCYR undertook program coordination. Four
provincial administrations of the reserve were responsible for investigating natural resources.,
social conditions and human activity, and management of the reserve and its surroundings
(Chapter 1, 2, 6). The Yangtze River Fisheries Research Institute addressed liaison work and
completed the investigation of water quality and fish habitats in the reserve, as well as rare and
endemic fish species and other aquatic organisms in the Sichuan section of the reserve (Chapter 3, 4,
5). The Chinese Academy of Sciences investigated fish species, aquatic organisms, and habitats in the
Chishui River (Chapters 3, 4, 5). Institute of Hydroecology carried out the investigation of rare and
endemic fish species and their habitats, along with other aquatic organisms., in the Chongging section of
the reserve (Chapters 3, 4. 5). The department of Water Environment conducted investigation of the
natural environment and river habitat conditions in the reserve and its surroundings (Chapters 1 and 3).

From 2006 to 2010, the team carried out comprehensive and in-depth assessment of the social
environment, natural habitat. aquatic organisms. and human activity in and around the reserve.
Historical data and related research on the ecosystem, and its aquatic organisms were analyzed.
The main conclusions were as follows:

(1) The unique river habitat of the reserve in the Upper Yangtze was formed through more
than one million years of geological evolution by the effects of neotectonic movement and climate
change since the Neogene. The river channel occupies many polygonal sandbars and central
sandbars, the river valley varies in width, and the river bed depth fluctuates to a great extent.
Due to the complex topography, flow is highly turbulent. Normal bend flow, boil-vortex flow,

back flow, and converging flow are common and have high intensity. Since it flows through
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mountainous areas, the riverbed is constrained within the boundaries of its course, the riverbank
is stable, and the riverbed erosion-accretion evolution was mainly marked by riverbed changes.
These features result in high river habitat diversity and keep it relatively stable over extended time
periods. Both the trunk and branch streams in the reserve contain abundant water, and
hydrological regimes are primarily natural. During the periods of fish breeding, growth, and over-
wintering, all water quality indices were relatively stable and met or exceeded government
standards. River habitat in the reserve is unique and with abundant diversity, maintaining
relatively natural hydrological conditions, and is important habitat and the sole breeding site for
most rare and endemic fishes. Maintaining river habitat diversity in the reserve is critical to the
conservation of rare and endemic fish species in the Upper Yangtze.

(2) 138 fish species were investigated. The fish species of the reserve were listed based on
historical data and investigation results. The reserve supports 199 fish species, 70 of these are
endemic, 38 are listed as protected species of different levels, including three nationally protected:
the Chinese paddlefish, Dabry’ s sturgeon, and the Chinese sucker. lLarge mouth gudgeon
(Coreius guichenoti) , Darkbarbel catfish (Pelteobagrus vachelli), and more than 10 additional
species are dominant in the fish community of the reserve. Fish habits are highly adapted to the
ecology of the reserve. Most species inhabit the turbulent benthic areas. lay sticky eggs, and feed
on zoobenthos and adherent algae. There are more than 20 fish species in the reserve that lay
drifting eggs. All fish species present spawn within the reserve, with the exception of large mouth
gudgeon. The reserve shows high species diversity, which is representative of fish fauna in the
Upper Yangtze. Rare and endemic fish are numerous and have extremely high conservation value.

(3) A total of 403 phytoplankton species, 431 zooplankton species, 296 benthos species, 141
periphyton species, and 28 species of aquatic macrophyte were collected in the reserve.
Bacillariophyta are dominant in phytoplankton; zooplankton is mainly composed of protozoa; and
aquatic insects occupied a high proportion of zoobenthos. The biomass and density of
phytoplankton and zooplankton are low in the reserve, while those of zoobenthos are higher with
varying distributions in different reaches. Tributaries such as the Chishui River have significantly
higher biomass levels than the main stem of the Yangtze. Aquatic macrophytes are low in species
number and consist mostly of hygrophytes. On the whole, the aquatic biodiversity is high in the
reserve. Zoobenthos are particularly abundant. Phytoplankton and zooplankton are rich in species
but low in quantity, and aquatic vascular plants are scarce. These population characteristics
reflect adaptation to the river habitat.

(4) The reserve is located in southwest China, extending across Yunnan, Guizhou, Sichuan,
and Chongqing provinces, and involves 25 districts and counties (cities). It is a low socio-
economic area., and the level of development varies throughout the region. The area bordering the
Yangtze main stem is urbanized, while the Chishui River valley is relatively undeveloped.
Anthropogenic activities such as waterway construction, shipping, sand mining, pollution, and
fishing are major factors affecting the conservation targets and functions of the reserve. With the
development of China's western regions, human activity will expand, and undoubtedly affect the
reserve. Coordination of the economic and social development with conservation and management
of the reserve will be a major challenge confronting the reserve in the future. Recommendations
with respect to nine aspects including enforcement, supervision. and management are proposed to
strengthen the reserve management and achieve the sustainable development of aquatic organism

resources in the reserve area of the Yangtze River.
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