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Fig. 1 Map showing geomorphology and tectonics of the Tian Shan and its surrounding areas in the Central Asia.

Tectonic style is after the references[9,32,33 |. The white rectangle shows the sampled area in this study.

NTF ; North Tianshan Fault;STF:South Tianshan Fault; NF:Nalati Fault; QF:Qingbulake Fault

(NTF) R i L i — A>T B 5 1 43 %)
ALK A5 H R o R Ly v ) T T S 3 T
(9 J2 3 BT Sk A4y 3 4R JR A, 6 PG 0 ik o AR it 41 b 22
(NF) |, 75 7R 000 29 75 A 430 50 W7 2 (QF) %Ik g S o
KA FEE R L4 2 B K LWL (STF) 43 1
TR 1 HE 5 R A B R A (1B 1)

T 11152 A% H) 45 1L SR R 5 4 3 R 2R R i S
5T 45 F M S A 7 o LA R AR A A e
Zeid KAERTFE, HAT O 8 Tkl Kl f 24 sk
5 G et e Je A - s e R - B i
LSS W B I 0% 2 A T B TR R
R K AE 2 T A R (=B -mtk 2 i)
F) o S JEAL B 2 22 S, 78 W ok B I - P S A kA
1 35 T BR B B W 7 T A AR AR I (i 1 S ) 5 8
P AR R TR YR 3R AR X B A 35 ST 5 00 0 o 3P 4R
AU A WL I R L AE A AR A% ] ]
A 9 TE $ B T 43 1 JHG g 10 i1 5 AR 46 b 5 94 0 2K 43,
$ o WA TS = 4 S Y B BE — I AR Bk 2 B TR
BEAE 0, 2 S L 4% e F T 2 7 A AR
By, L1 3 DX T 28 5 5% 8 48 e T 3 1 S i Ay
TEAE R 4 1w It 75 00 i 0 3 R, AT E K
L 1L T A 5 8 R 5 TUT I L 2 T e U1 58 U1
IX % 7 2 HERE Ak (1)

AR SCRAE e 28 5 5 K S — I R B8 B (LT
NN T OY R NI NG PNITIN P =N F
BT (1), e b K il 5 o R Ll R 7 LR A T

JHEA IR S AL Y B e — i, o K L 5 g R L SR
LT AE S B A MRS R AR
KA SRR IR AR b R R X B R TR L
sy (P LRTET 2) 3R A IX 3 22 87 sl 5
KINHER e Rl A2 5B R RS R RS LK
HVREARIKE T KRR A AR B
Fwb e Rk a LR AR PR A A S (B 2) o I
NP RN B O R B A BT R R K
A1 ZUBARE TR B, % X AR A TR R R AL T
A

2 EmRXESWKSHTIE

R SC R R AT SR AR 55 43 BT RE G Y K 5 -
JAE R B9 K B R S D P B SR B (R LA 2) L R
SR T B A Rk A A L% T2 3 ~ dkg,
TR RAE SRS GPS BEAT 7 R 5 TR
REME B L2 1. R FIREE F0 JR A e R, A B
it Bk 18 K 249 500 AN I A7 UL o HE— 45 Bk 1k 1 9 R
A3 B0RE P T B F A 48308 (FT) 43 #7

AT 8 450 43 T (AFT) SR FH A0 45 ) 48 325
(ED ), R bR e B 3 IRMM-540" % 44 S 4 e 3
W 2%, {3 A Fish Canyon Tuff ( FCT) % /K A1
(27.8+0. 7TMa) “**' fE W FRUERE . AFT W38 40 47 0 7
HEAE A f8 15 DR 8 15 B v R Sl A T 4 15 4 W1
B (R 6, 3 F T ) 3l J5 o 20, it %) 5%
g 21+1°C 1 IR A5 2T (A 35 /KoM 2 iR ) 78



814

@

B % 2013 4F

& 2

43°00”

42°50"
+

42°40"

42°30"

86°30"

86°45"

(S =N
S e O
RIS

4

EXrxg Hlzzz BlRzZ
wer de=z [ |#mz

<
A R Y <
JE S RTRR KLE IR
(w,;@z¢t.x.@&gzg§&§§:§
047 A

kg

\Ms

43°10"N

- 43°00"
A

7

> N R |\
K10+\+++++++++

- 42°50"

"t aze40”
CRRHR
%5

Clexzr EH=z=z

L8 RS IR B B (55 28 0 B ) Y 4 M J3 ) &1 (2T 1: 200000 i 5 141 12 & 5 i ALES 38 iR 22 )

SO [B RR 78 W8E JR A 1 2R AL AR A (i SR R AL, PR PP AR 7 58 I 4 8 /8 A2 8 43 T A0 BB R (LR L 3R 1)
Fig. 2 Geological map( based on 1:200000 Baluntai and Yangi geological maps) along the Uriimgi-

Korla Road across the Tian Shan. Solid dots along the Road show samples which were performed for

all the analytical procedures of apatite fission track
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Table 1  Information on apatite fission-track samples
from the Uriimgi-Korla road
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Table 2 Apatite fission-track data of samples from a transect along the Uriimqi-Korla road across the Tian Shan
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CENOZOIC EPISODIC EXHUMATION OF THE TIAN SHAN RANGE ,NW CHINA
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Abstract

In response to the India-Asia collision during Cenozoic times, the Tian Shan range has been tectonically
reactivated and intensely uplifted. Many previous studies have focused on the history of uplift and exhumation of the
Tian Shan during the Cenozoic based on low-temperature thermochronology, magnetostratigraphy and syntectonic
deposits, sedimentology , and rock magnetism. However,the divergent opinions still exist. Here we also employ apatite
fission-track analysis on rock samples from a transect along the Uriimqi-Korla road crossing the eastern part of the
Tian Shan in order to better understand the spatial difference in the exhumation history of the Tian Shan range. In
the field, we selected sixteen rock samples ( WK1 ~ WKI16 ) along the Road. The samples WK6 ~ WKI10 and
WK12 ~ WK15 were performed for all the analytical procedures of apatite fission track ,which were mainly from the
segment of the Road south of Shenglidaban. The other samples( WK1 ~ WKS5, WK11,and WKI16) were not further
analyzed due to the following reasons: (1) there are not enough apatite grains for sample preparation,or(2) there is
any suitable apatite grains for fission track statistics. In the lab, we obtained the AFT data such as confined track
length ,D
angle to the crystallographic C-axis. Our fission-track data show that confined track length ranges from 12.8 ~
14. Tpm with standard deviation of 1. 41 ~1.75um,and that D , is 1. 57um to 2. 03 um. AFT ages span 90 ~50Ma
except for sample WK6 with the age of ca. 158Ma. The positive correlation exists between these AFT age data and

(diameter of etched spontaneous fission tracks measured parallel to the crystallographic C-axis) , track

par

the corresponding elevations. The thermal modeling results show that the sampled part of the Tian Shan range has
experienced two stages of exhumation during Cenozoic times,i. e.,slow exhumation before ca.20+5Ma followed by
subsequent rapid exhumation,with the exhumation rates of ca. 10 ~30m/Ma and ca. 70 ~ 160m/Ma, respectively.
Together with the previous low-temperature thermochronological data,it appears that the exhumation process within
the whole range during Cenozoic times is spatially different, and that the exhumation history within the Tian Shan
range during the Cenozoic can be roughly divided into four stages, these occurring approximately in the Earliest
Cenozoic ( ca. 65Ma) ,the Middle Oligocene( ca .40+5Ma) ,the Late Eocene to the Middle Miocene (ca .20+5Ma) ,
and the Middle to Late Miocene (ca .10+2Ma) , respectively. The rapid exhumation stage occurring in the Late
Eocene to the Middle Miocene is regarded as one important exhumation process within the Tian Shan range during

Cenozoic times.
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