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PREFACE

Rising between the great Salween (Nujiang) and Irrawaddy (Dulongiiang) rivers, the
Gaoligong (Kao-li Kung) Mountains lie in the border area between southwestern China and
Northern Myanmar (Burma) between 24°40" and 28°30 N latitude. These mountains cover a
total area of 111 000 km?, including most of Tengchong ( Teng Yuch), lLongling, Baoshan,
Lushui, Fugong, and Gongshan counties of Yunnan Province (China) and the eastern part
of Myanmar’s Kachin State. The Gaoligong Mountains and the adjacent regions within Chi-
na west of the Salween River are the area for the floristic and biogeographical studies that are
reported here. The regions turbulent geological history and special ecological and micro-envi-
ronmental diversity have resulted in an exceptionally rich flora characterized by high species
endemism, interaction between tropical and temperate East Asian and East Himalayan floris-
tic elements, and a complex evolutionary history. This area has been identified by the Global
Environment Facility (GEF) and the United Nations Environment Programn (UNEP) as one
of the global biodiversity “hotspots”. Yet, because of physical jsolation and recent political
instability of Northern Myanmar, the Gaoligong Mountains are among the floristically least

known parts of the world.
1. Special Geological History and Geomorphology

The Gaoligong Region contains extremes in altitude within a very short distance, with
the highest point of 4640 m in Gongshan County to the north and the lowest elevation of 930
m along a branch of the Irrawaddy River in Tengchong County to the south. The region
forms the northern part of the Burma-Malaya Geoblock of Gondwanaland and lies between
the Indian and Yangtze landmasses. During the Mesozoic, this geoblock collided with Laura-
sia and became the southwestern border region of the East Asia Plate. Since the Miocene,
the Burma-Malaya Geoblock has moved about 430 km northwards from the equatorial tropi-
cal zone and rotated in a clockwise direction. This new tectonic movement led to substantial
uplift and was significant in outlining the present geomorphology and subsequent biological

diversity of the area.
2. Cradle of the East Asian Flora

In a preliminary survey of the northern part of the Gaoligong Region, ten of the 16 fam-
ilies of seeds plants endemic to the Fast Asian were found in the Gaoligong Mountains
(GLGS), in which Stachyuraceae, Dipentodotaceae, and Podoaceae may well have originat-
ed in the GLGS. At the generic level, Holboelia (Lardizabalaceae), Merrilliopanax (Arali-

aceae), Notochaeta (Labiatae) and Spatholirion (Commelinaceae) may also have their ori-
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gins here. Three genera endemic to the Fast Asia in the Liliaccac ( Cardiocrinum ,
Notholirion, and Nomocharis) may be derived from the Gaoligong Mountains. Further

study will likely provide more such examples.
3. Motherland of the East Himalayan Flora

The East Himalayan Region extends from eastern Nepal eastwards to southern and
southeastern Xizang (Tibet) of China and lies roughly 89°—96°E longitude and 26°—29°N
latitude. An analysis of the floristic elements of the GLGS flora suggests that 30% of the
East Himalayan flora may come from the Chinese side of the Gaoligong Mountains. I plants
from the Myanmar side are considered, this percentage could be at least 50% . The refore,
the Gaoligong Mountains are recognized as the key area for understanding the origin of the

flora of Eastern Himalaya.
4. Fusion Zeone of the Gondwanaland and Laurasian Floras

A study on northern part of the Gaoligong Mountains shows there arc 1086 gencra of
seed plants on the western slope. 544 genera (50% ) can be considered as G ndwanaland ele-
ments while around 477 genera (44% ) have a predominantly temperate Laurasian distribu-
tion. The latter includes interesting genera such as Berneuria (Diapensiaccae), Leycesteria
(Caprifoliaceae) , and Davidia (Davidaceae) which have a Western Sichuan - Yunnan or
Central Chinese origin. This distribution pattern reflects the mixing that occurred between
the floras after two ancient continents were combined. Fxchange between cast and west was
possible, but as mountains building gradually occured in the region, these mountains formed
a barrier for plant dispersal and restricted migration to a north-south axis. The process of fu-
sion between Gondwanaland and Laurasia floras is a key to understanding the origin and evo-
lution of the Chinese and East Asian floras. Further research will surely provide more infor-

mation about this fusion and subsequent development involved in the formation of the flora.
5. Center of Species Diversification

Due to geological history, ecological and climatic diversity, the Gaoligong Mountains
Region has been one of the refuges for some ancient floristic elements and experienced a quite
strong diversification process. There are 4303 seed plant species recorded in the small area of
Chinese part of Gaoligong Mountains, which accounts for 81.25% of the flora of the whole
Tibet (5296 species and varieties) . 109.63% of the whole northern China (3925 species and
varieties). If the little-known Myanmar part is added, this number would be much higher.
The flora of Kachin State in northern Myanmar is extremely interesting botanically but al-
most unknown. Kingdon-Ward, Gorge Forrest and Reginald Farrer explored the southern
part of the western slope of the Gaoligong Mountains. The species density of GLLGS is the
highest at least in China. The Gaoligong Mountains is also very rich in endemic plant
species, 44.83% seed plants (i. e. 1929 species and varieties ) are endemic plants (in
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which, 1116 are endemic to China, 379 are endemic 1o Yunnan and, 434 cndemic to Gaolo-
gong Mountains), most of the endemic species of Yunnan originated from the Gaoligong
Mountains. For example, there are 36 species and vareties of bamboo, of which, 1 species
are endemic to the Gaoligong Mountains, 11 species are endemic to Yunnan, and 6 species
are endemic to China. the Gaoligong Mountains has its own endemic gencra, for instance,
Gaoligongshania meagthyrsa is the only epiphytic bamboo in the world. The Gaoligong
Mountains is the diversification center of many large genera such as Rhododendron,
Agapetes etc. and many small genera such as Otochilus etc. If the Hengduan Mountains area
is considered as one of the species diversification center, the Gaoligong Mountains should be

the core of this diversification center.
6. One of the Richest biological Resources Areas in the World

Unlike other montane ecosystems in Yunnan Province, forests in the Gaoligong Moun-
tains have been protected by virtue of their remote location. This area is rich in biological re-
sources such as medicinal and ornamental plants, timber, and wildlife. For example, Taxus
yunnanensis , a source of taxol with anti-cancer properties, has its distribution center in the
Gaoligong Mountains. Fritilaria , an important genus of medicinal plants used in traditional
Chinese medicine, is richly represented in DLJR and in northern Myanmar. A preliminary
survey found that there are more than 100 species of winter-flowering woody plants ( Rhodo-
dendron and others) in the Gongshan Country. Many herbaceous species such as Gentiana

and Impatiens have also been discovered, and there are over 263 species of orchids.
7. Rich Natural Resources but Poor Economic Condition

The Gaoligong Mountains Region, especially the Nujiang prefecture, is agriculturally a
fairly low-productive and poor arca. The local people remain mostly in subsistence agricul-
ture. With increases in population and economic development, the relationships between pro-
tection and sustainable use of biological resources have became the urgent problem. “Flora of
the Gaoligong Mountains” will provide a scientific base for regional economic development
and protection of plant resources.

The Gaoligong Mountains are not only special as a natural environment and social cul-
ture but have historically been the main path between Yunnan and other countries to the
southwest. The Gaoligong Mountains were a key part of the old silk road in southwest China
before 400 BC which formed a commercial and cultural link between China with South Asia.
During the Second World War, the Stephen's highway traversed the Gaoligong Mountains.

This area was one of the important war fields during the Second World War.

8. History of Study

Because of a poor economy and difficult transport, there have been few studies on biodi-
versity in the Gaoligong Mountains. During the Ming Dynasty, Xu Xia-Ke, a famous geog-
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rapher, climbed over the Gaoligong Mountains to study the landscape and vegetation. He
briefly recorded infortnation about the mountains. In the mid 19th century, Nils Johan An-
derson from Great Britain led two expedition teams from Myanmar to the Gaoligong Moun-
tains (1868 and 1875) 1o collect zoological specimens. Plant specimens were not collected un-
til the early 20th century in the Gaoligong Mountains .

From 1904 to 1937 plant collections from the region for specimens and seeds were made
by foreigners and included Reginald Farrer (1914), Heinrich Handel-Mazzetti from Austria
(1916), Joseph F. Rock from America (1922), Frank Kingdon-Ward from Great Britain
(1922, 1937, 1938—1939 in the Nam Tamai Valley), and George Forrest from Great
Britain (seven expeditions between 1904 and 1932). The plant specimens resulting from
these expeditions were deposited in of European and American herbaria. The most extensive
collections are at the Royal Botanic Gardens, Edinburgh which has the first set of Forrest’s
collections as well as specimens by other collectors.

Although there have been new taxa described from these early collections, there has
been no systematic study of the region based on these collections, and therc are many collec-
tions by Forrest and Kingdon-Ward that still need to be identified and studied. An example
of this need can be seen from the recent studies Araceae in Great Britain by Li Heng of the
Kunming Institute of Botany. Arisaema bogneri, A. dulongense , and A. pianmaense are
three species endemic to the Gaoligong Mountains Region that have been described by Li
Heng from recent collections. She has subesequently found undetermined collections made by
Kindon-Ward and/or Forrest of all three species in the herbaria of the Royal Botanic Gardens
in Edinburgh and Kew. These examples underscore the importance of Chinese botanists
studying these early collections in foreign collections.

The next phase in botanical exploration in the Gaoligong Mountains Region was by Chi-
nese botanists such as Yu Dejun, Cai Xitao, and Wang Qiwu in 1930s. The specimens were
deposited in the herbaria of the Kunming Institute of Botany, Institute of Botany in Beijing,
and in herbaria in other countries. Subsequently Feng Guomei’s made collection in Teng-
chong and Gongshan in 1940s and 50s. Other collections were made in Tengchong,
Baoshan, Lushui, Fugong, and Gongshan counties in the 1950s and 60s by collectors from
the Kunming Institute of Botany such as Mao Pingyi, Ying Wenging, Chen Jie, Wu Su-
gong, Tao Deding, Li Shengtang, Deng Xiangfu, Lin Qing, and Zhao Jiazhi.

From 1981 to 1983, the Qinghai-Xizang Expedition Team and the Hengduan Moun-
tains Expedition collected many specimens in the Hengduan Mountains and covered more
than 60 counties including Lushui, Fugong (Bijiang), Gongshan, and Chayu of the
Gaoligong Mountains Region but excluded Tengchong and Baoshan counties. “Vascular
plants of the Hengduang Mountains” edited by Wang Wen-Cai was published in 1993 based
on all these expeditions and included 3 phyla, 219 families, 1467 genera, and 8559 species.
Distribution area of plants that are listed in this book include four counties in Gaoligong Re-
gion, but these counties are only part of the Gaoligong Mountains Region. The book does not
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include Tengchong and Baoshan, so the whole southern end of the Gaoligong Mountains is
missing from this publication. As a result the publication cannot be used as a substitute for a
flora of the Gaoligong Mountains, and the flora of the Gaoligong Mountains still remains un-
known.

The most recent and comprehensive investigation of the region was over-winter expedi-
tion by Li Heng’s from October 1990 to June 1991. During this eight month adventure,
7075 collection numbers were made and were the main base of “The Flora of Dulongjiang Re-
gion” published in 1993. In addition, a collection of related research written paper by Li
Heng, entitled “Phytogeographical Studies on the Flora of Seed Plants in Dulongjiang” was
published in Acta Botanica Yunnanica (Suppl. VI) in 1994,

The most recent phase in study of the plants of the Gaoligong Mountains Region started
in 1995. Li Heng and Guo Hui-Jun along with their project team at the Kunming Institute of
Botany, staff from Baoshan and Nujiang nature reserve management agencies, and botanists
from Great Britain, U. S. A., and Australia have made seven collecting expeditions to
Baoshan, Tengchong, Gongshan, Lushui, and Fugong counties. Some 7000 collection num-
bers were made and have added to our understanding of the flora of the region.

{Flora of the Gaoligong Mountainsy is based on all these collections and studies, and is
an outcome of the studying on biodiversity and sustainable development of the region. It is
also a monograph about plant resources and flora of the Gaoligong Mountains.

The book covers all the seed plants found in the Gaoligong Mountains, including 2 phy-
la, 210 families, 1086 genera, 4303 species and varieties. There are 7 families, 32 species,
and 1 variety of Gymnospermae and 203 families, 1069 genera, 3961 species, and 309 vari-
eties of Angiospermae. Each species is listed with scientific name; distribution (within the
region, in Yunnan, in China, and outside China), collection number (s), life form and
habitat, altitude, economic uses, and scientific values. These data are in Chapter 10 at the
end of the book.

Chapters 1 through 8 cover the background of the flora, vegetation, characters and fea-
tures of the flora, endemism, rare plants, resource plants, and ethnobotany. Chapter 9 gives
some biogeographic studies including the origin of flora, systematic evolution, species substi-
tution, isolation, disjunct of distributions, cytogeography, and biological effect of geoblock
movement.

We gratefully acknowledge support for expeditions, studies, and publication from the
National Natural Science Foundation of China National Science & Technology Monograph
Publication Yunnan Science & Technology Committee, Kunming Institute of Botany, John
D. & Cathering T. MacArthur Foundation, National Geographic Society (U. S. A. ), Cal-
ifornia Academy of Sciences (U. S. A.), and UNU-UNEP-GEF/PLEC.

GUO Huijun and LI Heng
8th May, 1999, Kunming
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