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,
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�
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,
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,
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,

�
�

�
�
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� ��� � ��� � �赵子允�

�� �� � � �� ��
�
�� � ��

� 超协厂�袄之�
,

�� �� �� �� � �、
�

�� � � 记砚艰沙 �
�� ��

�

� �

�� �� ��
� � � �� �

� �� � ���  �

� 矛� 之� � � ��   ! !
,

�
�

�
�

�� ���

� �� 】�之� � 】
,

� �试 ℃� ��� �� ��� �
�� ��� ��� �

� , � � � ��� � �“卫 ���� ��
〕

��
�

�� 
�

�� 
�� ��

���� �
吧

� �� �� 〕� �� � � � �� �� � � � � ��� � � ���

� �� �
�

�� �� �� �
� � �� �� � ������ �

�� � � ��  �〔��
,

��

�� �� �� 
���� � � � �� � � �� � ��� 司 �� 〕�� �� � �� �� �

�

�� �� � � �
�

�
�

�� �� � �����

�
�� �� �� �

·

�
·

� � ����
� ,

�� ��
� � ���以哭兀〔】司

� � �� �� �� ��� � ��
�

即
�

� � ��� � �  ��

�� 
� �

�� !∀ �� � � � � � � ��� � �

即�
� � �

���� � �� 飞�
�

�
、

址
� � ��� �� �别�

� � �� ����� �司 �� �� � � � �� �〕� � � �� �刀� � �� 助�
� � � � �� � � � ��� �� ��� �, a r im R i

ver ( 4 0
’

2 9

’

5 5

‘’

N

,

8 9

’

5 5

‘

2 2

”

E )

, a n
d oc

e u
p i es

a n a r

ea

o

f 1 0 8 2 4 0 时
.
T w O m ain tribut面es of t址 T ar im R i

ve: paSS ed by its no
rth
ern

and
o
th
ern
sido resl〕e e t iv e ly a n

d

con

v e r
g
ed

in t
o
l刀1〕 N

u r
l
城I
k
e a

l
x 〕u t

1 0 0 la
l i

eas

t w
a r
d

.

H
u n la n e

i
v
ili
z a t i

on

o
f
t
h
e
l
“ 〕u -

l
a n

T
o
w
n

ha
d b

e e n
d
e v e

l
o
p
ed i

n t
h
e
S
t
on

e

Ag

e ,

w h i

e

h

was

r

ev ea l ed b y
a

l ot of st

on

e

i

l l l
p l

erne

n t s

f

o u

nd
i
n t

h

e r e
g i

on

, a n
d

t
h

e

d i

s

cov

e r
y of

t
h

e

co 娜
eof “

1
“〕tl

l
a n

B

eau

t y
”

p

rov
ed

t

he
con

t i n
u
i t y of

econom

i
C

d ev

e
l 6 p

n
i
en

t
.

Du

ri 眼 sev era l
Cen tur ies

a
rou rld

the C lll
‘

i

s
t

i

a
n

e

ra

,

助
ulan ha d b

ecom

e a plac e of stra t铭ie im ll兀ta n e e on
t h
e
Si lk R

c龙L
d b

eca use
i
t s s u

p er ior
g 任〕-

g ra p h i
e a

l p
〕S
it i
on an

d
n a t

ur
a
l oo nd

i
t
i

ons

.

T
he

d
e e

li
n e

of
an

e
i
e n t

助
ulan lbw n wa

s eaus仪1 b y n a tu ral
e
l
la n g e of th

e rive
r

e
ou 巧es

an d ra p id
env
iro
nm en

tal deter i
ora
tion

.

K E Y : aneien t b 〕u la n T
o
w
ll , a n e

i en

t t

own

’5
ri se

a n
d d ec l i

n e ,

en

v

i

rorun

en

t a

l

e

ha 眼
e

A 们e ie n t l“〕u l a n T
〔〕w n w

a s a
f
乏1lllo u s t(〕w n o n t h

e

S il k
RO

ad i
n t h

e
h i
s t o r y

,

b
u t s u

d d
e n

l y d i
s

叩p
eared

f
rom

the h istorieal reeo rds 1400 years 眼
0. U ntil the

sp rin g of 1900
,

A i
e r

d
e

k
e

,
t

h
e

U 路
urguide ofthe ex

-

ploring party led by M r
.
Sveh H edin

,
a

S w
e

d i
s

h
e x

-

p l
o r e r

,

d i
s

co

v e r e
d

t
h i

s

m
y

s t e r
y

,

w h i
e

h
x l l a

d
e a s e n

sa

-

t i
o n

i
n t

h
e

w
o r

l d

.

Af

t e

rw

a r
d

s
,

a
l
o t

of

e x
p l

o

re rs
a t

1
1 o x l l e a n

d
a

b ro

a
d

,

E

.

N
u n t i雌trn f

rom
A rrleriea

(1905)
,

S i
r

A
u r e

S
t e

i
n

f

rom

E
n g l

a n
d

(
1 9 0 6

,

1 9 1 4
)

,

肠
ureO taniet al

.
f
rom
Japan (1908 一 1 9 1 1 ) w

e n t

th
e r e o n e af t

e r a n o t h
e r a n d th

e
l
a s t i

nv
e s t ig a ti

on of

w id
e s

co p e w
a s

do
n e b y

a n a r e
h
a
eo l

o g i
e a
l in

v e s t ig
a -

ti
o n te

arn
l
e
d b y M

u
Sh
u n y in g i

n
1 9 7 9 一 1 9 8 0

,
t

h
e

y

s t a r t e
d f

rom

D
u n

h
u a n g

to
t

h
e r e

.

Lo

p N
u r s e

i
en

t
i f i

e

i
n

ves

t
i g

a t
i

o n t e

am

l
e

d b y P
e n g

J i

arnu

a n
d X i

a

X
u n e

h
e

眼 f
rom
X inj iang B ran eh ofthe Chinese Ac

ad-

em
y of Sc ienees also w ent there to m ak e a surv ey in

1980 一 1 9 8 1
.

Ai l
o
f th

e s e e x P l
o r e rs a n

d
se
i
e n tis ts

h av
e
m ad

e a
l
o t o f

r e
伪
rts abo

ut the history and en
-

vi

ronme

nt of aeient LO
ulan T ow n

.
T here are m an y

explanations of the disappearanee of aneient 助
ulan

Tow n ,
s u e

h as

,
t

h
e

h y 卯th
eses of a differe nt rac e in

-

va
sion

,

ro

u t e e
h

a

眼
eof the Silk RO

ad ,
e u t t

i
n g

o
f f

o
f

s t
re

arn

,
e

l i m

a t e
g

e t t
i眼 dry ,

an
d p

e s t i l
e n e e

,
e t e

.

(
C h

e

flg

,

1 9 3 6
;

Hu

a

flg
1 9 6 2

;
H

u n t
i

flg
to

n
,

1 9 0 7
:

I S’1
,

L N L

,

1 9 8 7
;

M

u
,

1 9 8 7
:

Sv

e n
,

1 9 3 4
:

X i
n

i
e u n

,

1 9 5 5
)

.

W
h

e n

we

i
nv

e s t
i g

a t e
d

Lo

p N
u r

d i
s t r

i
e t

d
u r

i
n

g

M

a r e
h to

AP

r
i l i

n
1 9 9 6

,

w
e s t u

d i
e

d
t

h
e n a t u

ral
l
a n

d

-

s

ca
P

e a

nd
h i

s t o r
i

e a
l

e

co--

e

nv
i ro

run

e n t
of 助

ulan dis
-

trlCt.



关eline Of A
neien

t Lo u lan T O
wn

and E n vi

ronm

en
tal C hang es

1 H IS I
,

O R Y O F R I S E A N I ) 1 ) E C L I N E O F L O U

-

L A N

1

.

1 T h

e

S

t

on

e

A
g

e

Ac

co rd

i

n

g
t

o
t

h

e

p

r e v

i

o u s

d

a
t

a

ob

t
a

i

ne

d b
y

t

he

e x

p
l

o

re rs f

rom

d i

ffe

re

n
t

co

u
n t

r

i

e s

,
t

h
e r e

w
e r e a

g
re

a t

n u n l
b

e r o
f

s t o

ne
w

a r e s a

ro

u n
d

t
h

e
w

e s t

an
d

n o r t
h of

Lo

p N
u r

La
k

e
.

W

e a
l so fo

u n
d m

a n
y f i

n e s t

on

e
w

a r e s
,

a
f

e
w

o
f

o
l d

s t

on

e
w

a
re

s
,

as w
e

l l
a s

阳tsh
erds and bro

-

ken bro nze m irro rs
.
T hese findi眼

s indieate that

there w ere hum an aetivities in an eient l刀u lan
产

I b w
n

a n

d i t
s a

dj

a e e n t a

re as i

n t
h

e

S to

n e

Ag

e

1 0 0 0 0 y
e a r s

之〕9 0
.

T ho
u s a n

d
s o

f ro
e
k p a i

n t i飞
5di
scov

ere d in K uru k

M ountain northwe
st of l刀x〕 N

u r
L
a
k
e s

h
ow

m
a n y

p i
n e s a n

d
a n im

a
l
s s u e

h as p e a

coc
k
s ,

w
a t e r

b i
r

d
s

,

w i l d

e a
m

e
l
s

,

w i l d
ho

r 、e s ,

w i l d
o x e s

,

w i l d
s

h
e e

p
s

,

do
g

s
,

e t e
.

T h
e e

l i f f ro

e
k p

a
i n t i n g

s
,

s
l
l o

w i飞 th
atthe naked

aneient助P N
urrn en w ith lx)w s

,
a r

ro w
s

an
d

ho

u n
d

s

w
e

re h
u n t i

n
g i

n
fo

r e s t
,

ve

r
i f y

ob

v
i
o u s

l y

’

t

h

a
t t

h

e

Lo

p

N

u r

me

n

l
i

v e

d

o n

h

u
n t

i

n

g

,

co l l
e e t

i
n

g
a n

d

mov

i飞
abo ut in sea reh of pasture in aneient助

ulan distriets

in the Stone A ge
,

a n
d

t
h

e

Lo

p N
u r

m

e n a

ro

u n
d

t
h

e

l
a

k
e

l i
v e

d m

a
i l y

o n
f i

s
h f

oo
d

s
.

I
t

m

a
y b

e
i
n

fe re d
t

h
a t

t
h

e
re w

e
re p l

e n t y
o

f w
a t e r

so

u r e e s
,

ma

n
y

fo

r e s t s a n
d

l
a 塔e num ber Of w ild anima

1s in th e S
ton
e A ge

,

w h i
e

h

w
e r e e s

se

n t
i
a

l b
a s e s

fo

r t
h

e
fo

u n
d

a t i
o n o

f
t

h
e a n e

i
e n t

Lo

u
l

a n

TO

w
n

.

p
o s

i
t

i
o n

i
n t

h
e e a r

l y Si l k R
o a

d

.

O
n t

h
e

d
r

y l
ak

e
b

e

ac h

of
t

h
e 阳uthe

rn
an d eas

tern T uy in ruins
,

w
e

fo
u n (

l

m

a n
y p i

e

ce

s

of b

roc

k
e n

j ad

e s
.

I
t

1
5 e s t

i

ma

t e
d

t
h

a ,

T
u y i

n
w as

o n
ce

a
w h

a r
f b y w

a t e r

wa

y or
a s t a t i o n b y

ove

r
l
a

nd
rou

t e
fo

r t r a n s s
h i即i飞 i

ade in 助
ulan 肠

un-

try outside of Y um en Pass
.
The Silk Ro

ad was the

jad ew ay to inlan d t()w nsofCh i
na. In 77 B

.
C
. ,

t
h

e

H
a n

D y
n

as
t y g

a
rr i

son

ed

t r ( x 〕P s to Y i
x u n o

f 助
ulan

Co
unt汀 to oPen uP w astelan d

,
a n

d
e

h
a

呢
e its n

arne
into Shan shan

.
F rorn then on ,

切
ulan beeallle a to w n

of Sh
ans han 6

unt汀
,

w h i
e

h w
a s a e e n t e r o

f g
a

rr i阳n
-

ing an d
openin g up w astelan d in th e w estern region in

th e H an D ynasty
.
In 53 B

.
C
.
Julu b

am
w as b uilt fo r

p
rov
id i眼 f以

〕
d
s

to
t h

e e

nvo

” an d e

arav

ans tra veling
alo ng

th e S ilk R oad
.
T he are a o f the 助

ulan ru ins 15

108 24O m2
,

w h i
e

h i

nd
i

e a t s t
h

a t

Lo

u
l

an
TO

w
n

h
a

d

b
e

en
P

ros

p
e

ro

u s a t a

nc
i
e n t t

i m

e
.

T h
e

l as
t r e

co rd

o
f

t
h

e
re i g n t

i
t

l
e

i
n

l刀ulan
ru in s w as th e 1 8 th y ea

r o f

J i
a n x in

,

w h i
e

h
e

明al
s to 330 B

.
C 二 助

ulan distriet

w as ealled “
d
e a

d p l
a
ce

”
i
n t

h
e

l联
〕
k n

am
ed

“
B
u
d

-

d h i

sm Re
co rd

, ,

w
r

i
t e n

b y

Fa

x
i
an

,
a

b
u

d d h i
s t

mo

n
k i

n

t
h

e
E as

t e

rn J
i n l ) y

n

as
t y

.

】)u rin g th a s p e r
iod

,
t

h
e a n

-

e
i
e n t

L
o u

l
a n

l b w
n

d i
s a

p p

eare

d d
u e

to d es

e r t
i f i

e a t
i
o n

.

2 G E C 心R A 卫H IC L (又二A T I( )N A N I〕 P A L A E O
-

E N V IR O N M E N T O F I
J
O U L A N D IS T R IC I

,

2

.

I G
钱堪rap h iea l l双

ation

1
.
2 The Bro nze and lro n Ag

es

In the firs tyears Of the Q in D ynasty (221B
.
C
.

一 2 0 6 B
.
C
.

)

,

助
ulan w as independ

entas a slave so
-

eiety livi眼
on agrieulture an d anim alhusbandry

,

an
d

d
o n l

i
n a t e

d b y Y
u

es h i K i
n g

.

T h
e

no

rt
he m

X i
on

g n u

(

a n

an

e
i

e n t

na

t
i

o n a
l i

t y
)

d
e

fea

t e
d Y

u e

sh i K i眼 an d

doxllinated the co untry f
rom

177 B
.
C
.
to 176 B

.
C
.

T his 15 the oldestre co rd in historieallxx〕k a
比
ut l刀u

-

lan
.
Z h an g Qi

an passe d th
rou
g h th e w estern

region in

126 B
.
C
.
an d 叩

e
ne d
a w ide direc t w ay of

cornm

uni
-

eation betw een east and we
st.

T he anc ien t l刀
ulan

尸

l b w
n

l

a
y i

n

an

i
n 1

P
0 r t

an

t

Ba

se d

on
sa

t e

l l i
t e

i

n l a
g

e s a

nd

f i

e

l d i
nv es

t i g
a t

i

o 丁1
,

t
h

e

an

e

i

e
n t

h
犯lan T O w n w as

situ a ted in th e ce
n tr:21

ar
ea o f th e d e lta o f th e l ,a r im Ri

v er
an d K o

ng
q u e

R i v er t

owa

rd Lo
p N u r L ak e .

I t 15 2 8 k n i
aw

ay f ror
l ,

t h
e

w es
t e

rn b
a

nk

o
f

mo
d

e
rn b 巡〕 N u r

L ak
e a

nd
2 9 k m

a w a y f

rom

t h
e
so
u t h

e
rn b an k

o
f t h

e
an

e
i
e n t K

o n g q u e

R ive
r

cou
rse

,

an
d i

t s
g 印graphie l

oca
tion 15 40

‘

2 9

’

5 5

,,

N
a

nd
8 9

0

5 5

’

2 2

,’
E

.

T h
e
re w

e r e t

wo
an

e
i
e n t s t r e

am

s

i
n t

h
e

sou

t
h
e
rn

a

nd no

r t
h
e
rn 哪

rts Of the an
eient

to wn
,

t
h

e
y w

e r e
2 0

一 4 0 m w id
e
an d s 一 8 m d

e e p
.

T h
e
ad m i

n i
s t
ra
t i
v e

d i
v
i
s
i
on of l刀ulan ru in

s
b
e10n gs to

R uoqian g
6
un ty

,

M

o n
g

o
l i

a n

An

t

onomou

s
P re fe

e t u
re

o

f
Ba

y i
n

g 口lin
,

X i nj i
a

ng

.



晚a n G “

咖ng 刀
诬a o
及如n

2
.
2 T h e P al

aeoe
nv iro

rune

n t D uring (玉”log
ieal T i

me

T h e eli
rna
te of 助

ulan distriet w as the
sam
e as

thatofT arim Basin duri眼 th
e geo l眼iealtime

.
In the

early Plioc ene elX犯h of
t
he l

a te
Te

r t i
a职 P eri od

,
t

h
e

e
l i m

a t e
i
n

l 刀ulan d is triet w as
rela tiv ely h u m id

sin ee

t
he

altitu de
o f th e Qi

n g h a i
一

X i
z a n

g P l
a t e a u

w as
on

l y

1 0 0 0 m

,

w h i
e

h d i d
no

t e

xe

r t
se

r
i

o u s
ef f

e e t

on
w i n

d

s 邓tem
eirc ulation

.
Ai
that tim e

,

Lo

p N
u r

L
a

k
e

h
a

d

b ee
n

fo

rrne

d

,
a x l

d i
t s r a n

g
e

w
a s

f

rom

p
r

ese

n t

L
习n g e h

e
雌 in th

e no rt hw es tern par t to A kqi in the

eastem part and the mo
nadnoc k ar ea eas t of Sa n1Ong

-

sha
.
U p to the ea rly Pleisto eene

,

H i

ma

l
a

y
a n o

ro
g

e

叮

ma d
e the Q i眼h

ai一X i
z a

飞 Pl
atean rise to 4000 m a

.5.

1
. ,

t
h

u s t
h

e

so

u t
h w

e s t e

rn h

urn

i d

mo

n

溯
n frorn the

Indian Oce an ca n hardly即 into T ar im B asin
.
In ad

-

dition
,

ow

i
n g t o t

h
e s e

p
ar

a t
i
on

of h 吧
e
mo
untains

,

w h i
e

h ro se fu

r t
h

e r
l y

a t t
h

e

sam

e t
i

me

,

i
n

no

r t

he rn

,

e a s t e

m an
d w es

t e

rn

s
i d

e s
,

t
h

e
h

um

i d
a

i
r

was

a
l so

h
a 记 to get in to 助

ulan distriet and to fo rm
rainfal l

.

In w inter ,
u n

d
e r t

h
e

co
n t

ro l
o

f Si b
e r

i
a n

一

M

o n

go
l i
an

co l d h i g h

,
e

l i

rna

t e
b ec

arn

e e x t

reme

l y d 汀
.
Be
eause of

tha re
aso ns m en tioned

a
bo
ve ,

a r
i d

e
l i

ma

t e c o l l
d i

t
i

o n

h
a

d b ee
n

fo

rme

d i
n

g
eo l笔i

ealtim e
.
Ac co

rdi明 t
o the

study on the co rpse of “

肠
ulan Be

auty” d i
e
d 3 8 8 0 士

9 5 a B
.
P
. ,

d i
s

cov

e

re d i
n t

h
e

w
e s t e

rn b an
k of 助p

N ur Lake by Xinj ia明 Ins tit
ute of Ar

eh
o log

y ,
t

h
e

l
u

明
of the co 印se

con
tain ed

a g re at qu an tity
of dust

del刀sit
,

an
d

t 阮 cor
pse had no

t been ro ttene d
.
T his

dis

cove

ry indieates that the eli
ma
te 3800 界

ars ago

was
as d翔 as th at in mo

dern tim
e .

L ak e
,

b
u t t

ha
w

a t e r s u
rf

a

ce

o
f

t
h

e
l
ak

e s
h

r a n
k 9 0 0 0

界ars
ago
.
F r( )m 3000 a B

.
P
. to 20 00 a B

.
P
. ,

助p

N ur w as re plennishe d w ith w at er
,

a

nd
ma
叮
river

branehes and dePre ssions w ere fo
rme
d
.
T here w ere a

IO tof plants
,

s u e
h

a s

P( 功u l
u s d i* rs i.fo lia

,

Ta

m
a r

ix

sP

. ,

Ph
ra

g m i

tes
co 尔m un

is
,

哭炉八
以

sP

. ,

肠lb
os-

th ,
n
us 户平户〕v ii

,

Al
h

a
g
刀 户s‘u

da
入a g i

,

& 咧
Zoro al o

-

户仪
, u

ro
i d es

,

G l j
了r}

诬i
za

i

nfi

a
ta et

c
.

T he 50 11 w as
ma

-

i n ly m
e a

d
o
w 50 1 1

a

nd m
e a 〔

l
o
w

一

bo gg

y
50 1 1

.

H

umanh
un

t
i
ng

a n
d

r e e
l
a
i m i

ng
ac

e e
l
e

ra
t e

d
t
h
e

fo

r n l a t
i
on

o
f

t
h

e a

nc
i
e n t

玩
ulan 6

unty.

2
.
4 The Env iro

nrnent in the Period of Loulan l无
-

eline

2
.
3 P a laeo

一
e n v

i ro

nme

n t

Du

r
i眼 tha Fo rm

ation
of

F
rom

100 B
.
C
.,

o
w i眼 to th

e perled ie ehange of
elim ate

,
s t

ro 飞 w ind
一

san

d
a e t

i
o n a n

d
de

p
o s

i
t
i
o n

of

r
i
v e

rs

,
t

h
e

cou

rs
e s o

f
t

h
e

Ta

r
i m R i

ve

r

an
d

t
h

e

Ko
飞明

e R iver had

move

d tow ar ds so uthw est
,

n l a
k

-

i

ng

t
h

e

wa

t e r
q

u a n t i t y
o

f
t

h
e t

wo

r
i

ve
rs

flo
w

t
h ro ug

h

t
h

e 沁u th ern an d no
rthe rn par ts of 切

ulan grad ual ly

deerease
.
A ro und 70 B

.
C
. ,

a

比
ut
on
e thousa nd 阳l

-

diers station ed an d
op ene d

up w as telan d in h 兀11an

d i
s t ri

e t
,

h
o

w
e

ve

r
,

t

he
y h

ad to d i g i rr i g
a t

i
o n

d i
t e

h es

to l
e 叩 a b

um
per h arv est

.
T h is in dieated th

at th e irr i
-

gation of farm lan d cou
ld no t d印

end on
natu

ral
slo pe

at th at tim e
.
Be
eu
ase
of th e co urse

eh an ges of the riv
-

ers flow i吧 f
rom

plain to Iak e
,

t
h

e t

wo

r
iv

e
rs i

n

印uthe rn
a
nd nor

thern parts of LO
ulan distriet

com

-

pletely dried u p
aro
u nd 3 50 A

.
D
. ,

m ak
i n g p

eo
p l

e

h
a

d to ab

a n

do

n

助
ulan l飞〕w n

an d i t
s s u r

ro
u n d i

ng

f
a ri l l l

a n d

.

F

rom

t h
e n o n

,

Lo

u
l

an
TO

w
n

d i sa l
)
P

e a r e
d

f 双妞11 h i s to
r
i
e
al re co

r
d
s
.

A
ll e

i en
t
Lo

u
lan Co

u n t y

I n t h
e

m i d d l
e

an d
e n d

o
f t h

e
l
a t e P l

e
i
s t o c e

ne

,

3 0 0 0 0
一 2 0 0 0 0 y e ar

s
眼

。 ,

T
a r

i m R i
ve

r
w

e n t
to

t

he

e a s t t
h ro

u
g h

t
h

e
K

o n
g q

u e
R i

v e r
,

t
h

u s

fo
rm

i n g
a

d
e

l
t a

i
n 助

ulan district
.
U p to the H oloc ene

,

助p N
ur

Lake dried up 眼ain ow i
ng to th e ar id and oo ld eli

-

ma
te

,

an
d w i

nd

一

sa
n
d ac

t
i
v
i
t y p

r e v a
i l
e
d i n t

h
e

m
i d d l

e

a n
d l

ow

e r r

eac

h es of
t
h
e

尹

f

a r

i
m

R i
ve

r

.

I
n t

h

e

m
i d d l

e

H

o

loc

ene

,
t

h
e

re

was

P l
e n t y

o
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a t e r
i

n
l刀P N u r
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1 E nv

iro
llrn e n ta l

riod
o f l刀ula ll l b w n

in th e Di sa p p
e ari

ng P e

In
AP
ril of 1 9 9 6

,

we

e n t e r e
d 助p N

ur Lake

th
rou
gh T uyin rUinS f

rom
the no rth

,
t

h
e n e x

p l
o r e

d



地elin
e
of 八门e ien

t l刀ulan
了

1’o初
1and E nvi

~

en tal

fronl the lake ce n t
er
to t
he

、v e s t a n d
we

n t in to
t h
e
an

-

e
i
e n t e

h an ne l
s
i t
u a t e d in t h

e

nor

t h of
Bu

d d h
a
T b w

e r ,

2

.

5 k m

aw

a
y f

rom

助
ulan T Own

,

an
d f i

n
al l y

reac

h
e

d

to 助
ulan ruins alo飞 th

e eh
ann
el
.
It 15 found that

the re we re
seriously erc对ed yardang lan dfo rn l 加th in

tha eas
tern an d nor

the rn Par t
sof 切

ulan ,
t

h
e

re l at i
ve

h
e

i g h
t

be

t
w

e e n
m

ed

a
d

n

oc k an
d

e

ros

i
on

g
u

l l y

,

w i
t

h

t
h

e
d i

r e e t
i

on of N N E
一 S S W

,

was

3
一 8 m

.

W
e
d i
s -

cov

e
re d

som

e P i
e e e

ses
o
f po

tt e珍
,

f i
n e s t o n e

wares

an
d

b ro k
e n

b ro

n z e

m i

rro

rs i
n t

h
e a n c

i
e n t e

h
a n n e

l
a n

d
e p o

-

s
i

on

g
u

l l i
e s

i
n t

h
e

we

s t e

rn
P 掀 of L

oulan ru ins
.
T he

findings show
thatLo

ulan distrietwas onc e a flat and

fertile area fo
r fa rm i嗯

,
s

toc

k ra i si 飞 an d fish i呢 in

350 B
.
C
.
F
rom

the anal
ysis of r

erna
ini飞 只功双l u 泞

d i* rs i.l乙lia it ea n b
e
se
en th a t the

e
nv i

ronmen

t h ad

d eterio ra t
e d o b v iou

sly b e fo re th e L O u lan T o w n d i
saP

-

p

eare
d
.
T h e re

we re
a few of d

ea d Po P
u lu s d i

~
ifo
-

lia in lo e al a re
a s in th e 切th

side
s of rivers

,

w i
t

h
a n

ma

x
i m

um

a r e a o
f 1

.

0 h
a

,

av

e r a
g

e t
re

e

he
i g h

t o
f s

一 6

m
,

a n
d

ma

x
i
m

um

d i

am

e t e r

of 2 0

cm

.

( )
n s o r n e

mo

n a
d

no

e
k

e s
,

s
p

a
rs

e
l飞功ulus d i* rs ifo

lica
,

w i
t

h

ma

x i
m

um

d i

ame

t e r o
f 3 O

rm

,
s t

i l l
s u

rvi

v e
d

.

T h
e

se 只〕
P
u
l
u s

d i * rs
ifo

l ia h
a v e g o n e t h ro

u g h

mo

r e t h
a n o n e t

ho

u
sa

n d y e a rs f ro
n l t h

e
fa
e t t h

a t t h
e

t re
e s

k i
n s

loo k l i k
e

f i
s
h

s
ca l

e s
b y

s t
ro
n g e

ro ai
on

.

Ai

t h
a t t i

me

,

1刀ulan 肠
untry had m ade an ear lies

t and

mo
st se vere fo re st law w hieh stipulated tha t on

e

wo
uld be punished a ho rse w h

en on
eeutdown a tree

,

an
d

a c o , v
w h

e n o n e e u t a
b ra

n e
h

.

T h i s i n d i e a t
ed

t h
a t

t h
e

env

i ro
run

en
t

was

se
r

io
u s

l y d
e t e r

i
o r a t e

d i n 助
ulan

distrietatthat tirne
.

In the ruins of助
ulan offieial place

,
t

h
e

lo 飞es t

tim berw as 6
.
4 m

,

an
d

a

ro

u n
d

t
h

e
B

u
d d h

a
l b w

e r
i

n

t
he no

r t
h p

a r t
of

a n e
i

e n t

助
ulan
plbwn ,

w
e

al so fo

u n
d

t e

ns of
t

i m b
e r s

4

.

6 5
一 5

.
3 m lo 吧

.
F
rom wea

the re d

fea
tures,

i
t

w as
p

rove

d
t

h
a t t

h

ese

t
i m be rs

we
re Pi

cea

a s加ra ta w h ich we re
cam

ed lro m the up per

reac
hes

of rive
rs.
Th
ese fin ding in dica te d th at there w ere no

high er R 功ulus d i* rs ifo lia w hen 助
ulan T ow n was

p
ros
pero us

.
F
~

the analys is of

~

ning h
ouse s

,

雌nals an d dea d Po P
u lu : d i* rs 运fo l故 an d Ta nza

r红

sP
. ,

it
c

an be

s
h

o
w

n

th at y
a r

d

a n
g l

an
d fo

rm

h
a

d ap

-

p
e a

rr
e

d i
n

an

e
i

e n t
L

o u
l

an
T

o
w

n
i

n t
h

e

pe

r
i

od of h
u

-

r n a n
re

s
i d

e n c e
.
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.

2 E
nv

i ro

rune

n t
al

Ch

a n
g

es i
n

L
o u

l
an

D i
s t

ri
e t

i
n

M 记
ern Ti m

e

Be cau
se
anc
ie nt ch an ne ls pass

ing th ro ug h 助ul an

we re fina lly d汀 叩 in 35o A
.
D
. ,

a n
d g

ro

u n
d w

a t e r

t

ab
l

e
h

a
d be

e n
d

o
w

n g
ra d

u a
l l y

,
a

q
u a t

i
e

p l
an

t s
,

a n
i

·

m

a
l
s S u e

h
a s

f i
s
h

an
d

s n a
i l
s

,

m 份dow heth s
,

只功ulus

d i* rs ifo
lia an d Ta ma

r红 sP
. suee

ess
ive ly di

ed
,

t
h

u s
m

a

k i
n g t

h
e

are

a
b

a

rre

n

.

Ai

P

rese

n t
,

a
f

e
w of

h
a

lon

h y t
es

,

su

c
h as l翻Z哪粥to n gl om

era
ta

“ c a n g

~

i n t h
e

area

o n l y i n 印ri ng or d uri ng
torren tial ra in

.

()w ing to long
~te
rm

drough t an d th
e e
ffe
et of

p
rev
ai li飞 wind

,
e 获对ed

mon

ad
noc
k s and de p

ress
ions

we
re interd i

strib uted w ith a di
rec
tion be i飞 the

sam
e

as P
reva
iling w ind of N N E

一

S S
W

.

0
1 1 t

h

e

so--

e a
l l

ed

y
ar d

a n
g l

a n
d fo

rm

,

summ

i
t s

w

ere

fo
rm

e
d

,
u n

de

r t
h

e

ac
t

i
on

of

a e 代对yn arnlcs
,

i
n t

h
e

areas

w h
e

re 只〕
P
u
l
u s

d i

~

式户z匆
and

Ta ma 心 sP
. g
~

,

so
t

he se
p l

an
ts

rera

n e
d

we

l l

.

T h
o u

g h
t

he
P l

an

t s u 汀aee erac
k ed as

fish s比les thm 眼h
a t
ho usa nd

years of w ind blow ing

an d
sun sh inni眼

,

mos

t
of

p l
a n t s

st i l l
s t 以刃 in 叩en

field
.
段仰e h illoc kes we

re 4 一 5 m in h
e
ig h t

,
a n

d

som

e
d

e
p

ress

i
on

s

we

r e
1 0 0 m lo

ng

,

2 0
一 4 0 m w id

e

an d 3 一 4 m d
e e P

.

In t h
e
ch an ne l p

ass
i飞 throu

gh the B uddha T’o w
-

er ,

w
e

fo
u n

d
t

ha

t

some

t e r r

aces

a

比
ut 2 m high w ere

u

neve
过y distrib

uted on the 比th
sides of river bed

,

w h
e

re

some

d
e a

d 扣ng POPl
ars
1
.
0 一 1

.
5 m h ig h

s t cx 妇
.
F rorn th is faet

,

i
t e

an be
d

e
d

u e e
d

t
h at

a
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a
l l

amo

u n t
of w

a
te

r
w

a s

su
p P l i

ed to
t

h
e

an

e
i

en

t e
h

an ne
l

s
i

nce

t
h

e
T

a r
i m R i ve

r

we

n t
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r t
h w d

r
d

s
,

t

ha

n
f l

o
w

ed

i
n

to
t

h

e
K

o n
g q

u e

Ri ve

r a n
d

en

t

ere

d i
n

to 助p N
ur

La k
e finally in the m( 对

e
rn
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me

.
段
en fro m the yong
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ars
on the rive

r ter
ran
ce s and sa nd de po

sit in p斌
of the ehannel

,

i
t e

an be

e x P l
a

i
n e

d
t

h
a t t

h
e t

i

me

of
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t e r s u
p p l y to

t
h

e a n e
i
e n t e

h
a n

ne
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n e
i d
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w i

t
h

t
h

e t
i

me

of
t

h
e

T
a r

im
R i

v

er

e
h

a n
g i吧 its co urs e

no rt hw
ard s in 1992

.
Sinee that time

,

no
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t e r

n
o

w
e

d
t

h ro 吧h th
e
an
eien t

ehannel in 助
ulan dis

-

tnCt.
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i
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o
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i
e n t

l刀u la n

T h e a
nc i
en t L o u lan

产

I ,。w n

was

a n irreg u lar

sq u are to w n
,

w i
t

h
e a s t

w
a

l l 3 3 3

.

5 m l
o n

g

,
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u t
h
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l l 3 2 9 m l
o n

g

,
a

nd

wes

t a

nd no

r t
h w

a
l l

s
3 2 7 m

lO 呢
.
M any buildings hav e been ruined by str0ng

w ind eros io
n in the tow n ,

b
u t t

h re

e s t

ore

h
o u

se
s o

f

g
o v e

rnme

n t
h

ave

b ee
n s t

i l l so l i d
a

nd
k

e
p t

w el l b
e

ca

use

o
f i

t s t
h i

e
k w

a
l l

s
.

B
u

d d h
a

T O w
e r
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s t
i l l 1 0

.

4 m

h i
gh

i
n

sP i
t e

of w i
n

d
e

ro

s
io

n
,

i
t

can

be us ed as
t

h
e

n i a r
k

o
f

t
h

e a
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i

e n t t o
w

n

.

T h
e

re

we

re m

a n
y

we
ave

d
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