





FHAMmE.-R P
#HEFit . T E &
AR R &

oh [ B B A B R AR R

ZHRERREHEET (Rumhskeo0s)

HSEOHMEERRHOR Q%

FA 880 % 1230 1716 gk 108 F4#0.225 F

19T F4AH IR 1997 4 6 A5 1 Okl
B 1-3000

ISBN  7-5416-0533-6/X -8 E 28,80






il

Bl

HEBEAREBNIEARENELS, WD KRTE—HW. E5K, B
BHENE. WBEBNY: HRFHETFEAREABE. Htex, EEAK
[E B (Paul VialfF BB —FAELRT A RBEAN. BEEBHFHEBE AN CEMLRE
(X RAE4 BT AR B B B i A Ak B4R T T HE I SCHR). 20 42 30 448, &7
YEAF R = ERREGERA . 80 ALV, MBAKERT LEIREINGE, L
THUFERE, FRFMERNERTE. BUFERBELAK. BRENTS, 6
MEFIEER RIS E . KRR, FhE. BHE), ZHEEAKEELER
KCR®, FE. Fi7), — LB B ERERE). 55 R BARMK
Tk, PEBCEFIRA RSN G E T RS, MIERERE T 85T
HIEIRE. GHRIBHEEREAR. ZHSKARSE NN EERK,

BWXHRBEETHY. WM. 5. FEORFRARNARTRR| T H4 M
WE, AR MR T RBCPANER . FE . FIERIFE. ATTHT 300 KEME
EAKEBEN “BEGH 218, BFTINREHRZ L. EEFEE, TEL 20 e
40 FEARLIR, BB AKBR T IR EENPIEE ETA, BREFESE. Rk
B Mo B, N, KBS, M. M. HEY. MY, 3
2 FREEY. Y. NEEMY. WEFARESE, RPEFERNELYE. E—
. N BE. BE. RGE. KREWEE 40 FAN G HSEEE I S
AT BB, EAHEERTERBERERALT L, $RETERBA; ¥
KEFHIRSRE THUESF (TiFD)y, FEMSEREEL. TEYEEEHM
B R R B E AT P ERRE R B T RAE AT B A M X AR
WRE; 30 FROFWERFRAREIFNBRY PERERREL. SR
W BTN S FAT LT, HEABEM AT TR, fRFE
BEE, PREMFNTBFEZRIRE LB AR EBIEHE. 57, K. HE8H
Y. RELHTES. 80 FALUE, LT EHLEN L FELEYEFS R B
%, iR ARKE. & . K. EHMBBARRKRE. Miha iR Eamy
g, EEM MMER THEOr MM.Sweeting), ERFANHERTER. BTEHF
RER. WHFIR H4% R B /REEE(Dr Huber Trimmel), [EFRIFIH4 ) 5B AFE
i 3R B2 (Dr Julia James), EEHIKREUR - 332 (Dr Michael J.Day), ZE[H# A.C.
R IRAT 118 4 (A.C.Waltham), i€k D.C. #4#EF(Dr D.C.Ford), #:E# IN 1b#)
B #2(Dr J.N. Salomon)F1 7 75 22 #9 P.W.5R BE 1B 57 (4% (Dr P.W. Williams)%, 17 A% HY
FEAFIMRR L RIS RN RN, SR T PEBFMEREANER. 1982 4,



2 o [ B i R AR ST

RSB, BTN E R E A REIE, FARRT SRR
R, 1991 4, EBRTE SRR TRTIALLR BT B R, EER IR
RS AR TR BACE, 1993 4, BAEZRCASTRNER
BRI HE LR B ERER, FEGHIIALRE AR 6.

SEERA MR EROERML, FRsRI, ARNFITERERE
Ph. SREHMRE, RILRME SR A BTG, AR SEM LR 8B
BAR T AR B R, TR TR LA RERTDREROE, B
WEHIIALER S A B RX— ST, FEFERE R, AHELSAK
EAEH, B AT, FERR TR RS KRR R ERZ A
SH. R FAMIRTR AN LM EER LA,

1994 4 7 F, AEBSHITIARTIIT T R AT S KR el FEURTT & S5 R B B
£, SEREBRI, RYFFRBMEARGENE, IR AR A — R
TS, 1995 4 7 A, BRATFHEHTAEINSERIITS L, S2RERKRE
TR,

ST, PEARSEERBERAWERYT. BHLARBUT. BREAK
RAMKEERASAELELAR, FRUGHEGHEE. 28, SR KRR
HHEENE, REAAMRAL. BAMENHIE. WEAT 1995 FFBIHE. &
B, FAMAEAE. TAHE. BRRE. R, RERS, T 199
oA, HIHTEN. £H. BRNRERERHIEEE D C MHEER. N UHE
SR, P W BT T AR E I TR ATE B P bk LA
R, DA T AR TN EE. HAEHRSRTHENEIIRNED,
IXEEARET TR, BEAHULRREN, BEEE, KEFLATER,
R A SRR — k. TR A A RS2 KL, B R T A A1
WiE.

Bl B —FFIC R REEA BT B AR S AR E %, AT R
£ ARG TRBETN, LRI LBIEE. B XURR, BRFERY,
AR YR .

& 54 .6 B AT HF AL
1996 4 12 A



SUMMARY

The well-known Lunan Stone Forest is located at 24° 49N and 103° 19E, 9m
southeast of Kunming, provincial capital of Yunnan _China. Lunan Stone Forest covers a total
area of some 350 km?. It is not only a great tourist attraction, being acclaimed as " one of the
greatest natural wonders in the world", but also of important scientific and aesthetic value.

There have been a number of publications about the Lunan Stone Forest in terms of its
origin, evolution and geomorphologic features,etc, but the study is far from adequate, therefore,
this " Study on the Lunan Stone Forest Karst, China ", which took two years to complete, is an
effort to make up for the weakness of this respects. Main points of this study are summerized

as follows:

1. Since very ancient time, the history, culture, and art of the local Sani people,Yin
ationality, have been closely linked with the Lunan Stone Forest. Though there was at least
400 year's history of exploitation, it was not until 1980s that the Lunan Stone Forest came into

a period of systematic protection and developmeht.

2. Located at the junction of east, south and central part of Yunnan province, Lunan Stone
Forest area, in addition to its pleasant climate and colourful minority nationality custom, is
endowed with rich natural resources characterized by stone forest karst landscape, coal, marble
and arable land,etc. Closely attached to the economic development of Kunming,tourism, coal,
electricity power and commercial crops have become Lunan's pillar industries. Particularily in
the last few years,tourism and tourist products centered in the Stone Forest grew rapidly.

There is still great potential to promote local economy through further tourism

development, but at the same time, the impact of tourism on the environment must be noted.

3. With a large variety of karst landscapes, Lunan Stone Forest is positioned in the subtropical,
monsoon climate, plateau karstic lake area of eastern Yunnan. Soil here is relatively poor and
stony land is common. Climax vegetation is climatic climax-subhumid broad-leaved evergreen
forest, and soil climax-evergreen deciduous forest. But the existing vegetation is mostly
secondary forest represented by that arbund Changhu lake, consisting of limestone be-aring
broad-leaved evergreen coppice shrubwood, Yunan pine, limestone juniper brushwood and

water vegetation. Secondary vegetation has grown rapidly in this area, total coverage of forest
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and brushwood has currently reached at least 36%. Natural environment has been improved

considerably and local ecological variety has been restored. However, the impact of human

activities is profound.

4. Lunan Stone Forest as well as associated diverse karstic landscapes and groundwater
system of the stone forest area resulted from its complex geological evolution and various rock
sequences as well as structural features. Except for several short subaerial erosion intervals, due
to closing to the Niushoushan old land, most of the time from the Devonian to the Lower
Permian, the Stone Forest area was under shallow sea environment and deposited a carbonate
sequence of limestone-dolomitic limestone-dolomite. Hercynian (Dongwu) movement made
this region ascend as an area, lying between the Niushoushan upliﬁ in the north and the marginal
seas in the south, at the same time, faults and jionts took place in carbonate strata with the
dominant conjugate jiont set orientated in 40° ~ 70° and 300° ~ 340° . Along with the
development of underground water channels, stone teeth and columns of certain extent in
height and scale began to take shape. In the early phase of the Upper Permian, because of the
eruption of the terrigenous basaltic lava (Emeishan Formation), most of this area and early
karstic relief was covered under basalt, and some thermal alteration occured in the contact
of the early stone teeth and the basalt. From the last phase of the Upper Permian to the Palaeocene,
this erea experienced a long period of slow but constant ascent and suffered planation denudation
and erosion. Also during this time, fissures in the carbonate rock further widened, groundwater
systems further diversed and the stone forest karst further complicated. By the early Eocene,
the area evolved into a closed intermountain basin as a result of block faulting, and Lunan
freshwater paleo-lake took shape, a sequence of fluvial and lacustrine deposite consisting of
syngenetic basal conglomerate,clastic rock, mudstone, argillaceous Limestone and dolomite
took place. Meanwhile, carbonate rock in the vicinities of the lake suffered intensive rosion,
which, while providing quite amount of carbonate material to the lake,made the landform
more karstified. Thereafter the lake, with its centre moving southwards, gradually shrank,
and finally in the end of Oligecene,as the discharge channel-Bajiang river jioned
Nanpanjiang river in the south, lake water drained out and the history of the Lunan inland
palaeo-lake terminated. Since the Miocene, drawn by the ascending Qinghai-Tibet plateau, this
area was uplifted to a much higher altitude and former planation surface gave way to moderate
relief plateau surface. Plateau lifting and the cutdown of the Bajiang river encouraged full
development of fissures and groundwater channel systems, which in turn made the stone forest

karst rapidly develop. As a result of the differencial uplifting, Lunan Stone Forest area and other
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karstic areas of southwestern Yunan. lie at different erosion bases. The structural geomorphologic

accident-Grand Waterfall in the lower reach of Bajiang river, prevented the Stone Forest area

from being affected by the headward erosion of the Nanpanjiang river. Locally, the bottom of

the Bajiang river was the erosion basis, from which more stone forest karst emerged. The

groundwater system at this time deversified and subsvstems developed respectively in the
. .

eastern and southweatern parts of this area.

5. The evolution of groundwater system of this area is also complex, converting from a
relatively simple early system into a highly complicated groundwater channel system. Six
subsystems of groundwater have been identified. Channel network developed much better in
the central and southweatern parts than in the east, and as a result, the well-developed stone

forest karst also largely concentrated in the central and southwestern parts of this area.

6. Lunan Stone Forest Karst, resulted from its multi-phase evolutioﬁ, occured in various
topographies, numerous stone forest patches are widely scattered across the landscape, occuring
from hilltops and summit ridges to hillsides and valley bottoms. Pinnacle Karst, tower-shaped
karst, ruin-form karst, razor-sharp karst, mushroom-shaped karst and irregular-shaped karst
are the typical forms. In terms of geomorphologic locations, the stone forest karst here can be
classified into stone forest depression, valley, slope, hill and basin, etc. Studies of stratigraphic
sequence, palaeo-weathering crust, tufa dating, solution rate, topography and groundwater
system indicate that the development history of the Lunan Stone Forest Karst can be divided
into four major periods, i. e. Pre-basalt period ( prior to the Upper Permian); Pre- Lunan ancient
lake period (Upper Permian to Paleaocene); Lunan ancient lake period (Eocene to Oligocene);
and Plateau- Bajiang river period(Miocene to the present).

Lunan Stone Forest area is one of the representative geomorphologic landscapes in the
southwestern part of China. Through studies of the Lunan stone forest karst, the regional
geological and geomorphologic evolution history and major geological events can be clearly
traced. The following are the main phases: continentai-oceanic alternation and basalt
eruption in the Permian; planation erosion in the Mesozoic; intermountain basin and inland
lake development in the early Tertiary and afterwards, plateau uplifting and valley widening,

etc.

7. Pinnacle karst occured all around the world, of which some notable ones have been
included in the world Heritage List, such as Madgascar,Mulu Sarawak (Malaysia) and Mt.
Kaijende (Papua New Guinea). Compared with the above remarkable stone forest karsts, the
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Lunan Stone Forest Karst, in addition to the common pinnacle karst characteristics, has its
own unique features and outstanding universal values: it is unrivalled in the multi- phase
complexity of its evolution from the early Permian to the present.It encompasses within just
one district all representative styles of stone forest karst, containing spire, ruin-form, and
emergent pinnacle forms. It is also one of only a few sites comprising razor-sharp pinnacle
karst. Combined with karst caves, lakes, hills Fengcong and vegetation types,etc. Lunan Stone
Forest displays a magnificent, spectacular, and fascinating panoramic view of karst landscape,

being acclaimed in the geological world as " The museum of stone forest karst".

8. In Lunan the Stone Fofest Karst has long been intergrated into the lifestyle of the local
Yi people, which endowed the Stone Forest with cultural significance. Its considerable aesthetic

appeal embodied not only in local people's art but also in tranditional Chinese garden design.

9. Lunan Stone Forest is at present a great tourist attraction . Systematic and effective
management has been established, but with the increase of the population and economic
development, there is a contradiction between exploitation and protection of the natural
resource. It has been noted that human activities over thousands of years have had an extensive
and sometimes devastating impact on the vegetation, soil, and karstic landforms, therefore future
development and management of the Lunan Stone Forest should, with respect to the world
Heritage site criteria, give protection a top priority. An integral scientific protection éystem is
needed, in which the stone forest karst, lakes, groundwater, caves,vegetation types, soil, air,
geological and culture relics, minority people’s culture and residential style, etc. are concerned,

so that a sustainable use of the marvellous natural resources can be achieved.

In brief, Lunan Stone Forest is of extreme scientific and aesthetic value and significance. It

belongs not only to Lunan, but also to the world,deserving profound concern and protection.
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