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Fig.1 The maps shows the lithologic and stratigraphic correlation of Jurassic in Junggar Basin and Tuha Basin
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Fig.2 The maps shows the lithologic and stratigraphic correlation of Paleogene to Neogene (after Liu et al.”®® | modified)

1.24 BEaH

rh A AR B B ML) 78 7 b PN A3 A T R R Y 1
G, Hofh b sk H)ZE B R R AR R TR
B MR G v L 75 21 S B0 A 1w 0 1 1 1
b, hARE gerh AR EARD SR R T AR T
FLIHLIX 5 B R Z Bk RS G A R
(£ 1), BRI DIGEFRAE T RIS | 2 b Ab
Ak, Pris XA 0K, w68 e db ) p iz, &
MR RS S A% LU S bR L L AR A R RS
4, F W AE v AR AR A b 0 B PR B A A b
FLE: R
1.3 HRETK

FLPR St —r PR 2 R s R Rl S R
FER R R Lyt DX I W0 S, T R e )

BT IX (YT AR A K A, SR B IR —
TR R Tt DX AR TR R
TR TR A R R
WAt R LR b 3 A A e U B A
[F) , B R LLUAIT AY RS HUR 2 b i T By MRl o 48
A R AR T A W S A TR
2L —ER A B R G I — s T R AR, B
P, B LRI 7 B 7 23 M i B, A A AL
N, SRS T P BRIE BOXT L, RIR S
VA 4 S — R IR Y R T T R
PRI, B30 D0 5 R P P AR5 B o T Aty
LRSI O S bR, e Ak F) A A 35 D 4 T A iz it
a2 kA A P 2 M R L, Ak o
5 ) I T T T A S g SR T 1)



420 TR A

E

934 %

JRPT ARGt R ek I A R A
MR B S B LB B R T AR A X
I, AMERIE T 5 Aot i U e 5 2R AR
L —3, B 4 A B B, AR T, R A
BT at3 T e O | IO o 1 L s 2 L W 7
SR TR i HAA A AR AT RE LI R (R 1)

2 MR RS S
nRYRE

W FE AR AN 2, Bk TYIR X, B8R
B3 AT B2 S W R X (R B2 i o s i A
Pk B TRINERA RN 530 3 KA A, R A
THCA Moa A  RBUA S 55 kAT, Y1 TR
X IHJE T HIA 5 R AL U 8 8 b R RS AE R
A1 SR ERAT Py i TR A ke SR ECHT AR LA A
LR W B R B KA s s b A
WA, YR E TR A K—SRZAhAERE
2 BEF LI 5 HEVE IR A M RS 2% 2 SR B AN
I AR R — i 2 Bk TR AT A 4T T A
(2R 2), FEZIBAIER T RS Geb & 4H—PH & 4 DT
it SR A A AR T i BA TORR, B3 S Ry i B 4
AR A s R PEmS e B K e REBUA S R
W L 5 U T A e 2R A8 B R A 7k R BRI D
A B RIS, R R 13 1147 FPR A T A R - oy
T8 LARD G hrFLA— T F 5 BT AT e 40k
A WGy E LR A S TR A K RERT
ORI AE A A WL A & R A e R AR
it Ak — & R AR RS R R R L 1L
WA 5t — B 1 S 4 2 T 300 o 7 3 D K DR T 2
O 48 T ARSI R AR A B B2 KA A
WA SE, Y IR 8 A k— S R A AR R
2, FRBH R L Ll iy 0 20 B S ol 3% 3l 4 55 5 B il
Rl e R A oy BN REUA K SR
A1, RN VA 8 AR AR R B US A— S
RAPARSEE, F T Kl s B a0 o R
FURIA I REF- R BTG S (£ 2) .

WENES IR 2 M % T PR & e /\GE T8 AL ik A i oy
BUNAE R A BEIKS TERBEA ST P RY G LA Al
WA o e I e BT 2 kA D5, e T
PRB tH—r R 2 R A W U A SR i e 2R BT
ARG IR A R— B R, R R L LA R
Fh# i 8 5 vh AR 2 Gk T T 2 A B R K D
B AERE WA JevUA S, BARE Guvg h FLAL AR

2.1

A G RBE IR RS eI AR BB ko g
8 R IR A 8 T A e AR EUHT AR R4S
& AR R R R W OR B i — B R R 1L
T LAy B TR G sh A S TR s 2 B T T
Bk 8 AR TE KIS DIRUE R BUA IR A 4
S IR 8 T4 e— & A AP AR R SR A
R FRR A ZR IR S TR L LT R R ol 3 2
s A, DA KU 2 O 48 TR 5 o505 7 I R AR A L
SIRECE ALRS s A YR I 8
TRl R R BT AR R LR A k— & R
AR 2 R W AT 22 K i LA AT A B TSR vk 3
Bl WHE RO O M Z LA AR KE B R
A RWAIR A & TR A A R AR U R A K R
BRI A RS AR A R— B R ARE)E,
A IR L1 LA I 30 20 T A iR B P v s R P ) ol
F(F2), HIFR2 AT, HEE/RAMREZRA TR
AR A BT PE AR B AL R R A T K LU 1 Bk A1 B
YN SR T Z2 A B i Bl B DR a6 2 4 T
L, R L BT R T Ry e B T s A
22 WRRIEEZ

R X SR S B Ay B DA K A X3,
BN JRBRI A, B VTR I 2 Bk A DA
iz R B AR AL S T S AR IERS  [R) isf fs k
TR A AR R P 2 B 5 v R R 2
HiFg 2% TR Gi—Brils R0k A W DUEUAHZR AL | 32 2k
AR Bk o3 B AR Ak W R AR LA LR
HBRA AU G2 BB AT T B R
T OHEAR, JTEE ™ W&k E LT &G RER
PR B — AR L A B SRR Y, T 1 PR
BT R A R SMas s e R H=69.7-
26.3InG, H—W§izFE 5 km, G—F 8R4 42, em;
S O AR N T R VTN 2 K B OB R A
HosE X AR S=(9.5-D)/0.064, S—Hfitiz Mg,
km , D—F R AT ELAT, cm; QBE 75 45 ¥ S ik A7 8
JBE o AR AR AIE 5 SR LT H D] 3 A K R
HVR X iz 18 km T % 37 km B8 iR [RDIR 5 53 4%
FERFFE AT G0 HE ST B AT H (A6 a5 R A HiEE 125 km
REIRERR T AR R TE N, EF A T )
BAab g Sk ) PR B R—H7 I R R A R R S (R
2) O R F Gt bl A 2H—PFH 85 41 TR i B B A A 1]
DA AT S R LA, B 2 T Ay T B 5 1 AR o A
R VR A AE K e RE B SE Bk A, HOAR
AR AR A 1 ~25 mm R R B



553 3

1o B A B A AR LB T SO R L 2t o3 S S DR B B AL

421

R2 EEMBESEEGTR—MERGASLEM XS ARE. ARREEESEYERESERITR(IEEEEE™ , 5E8%)
Table 2 The Jurassic-Neogene conglomerate gravel structure, composition, transportation distance
and provenance characteristics ( after Gao, et al.'*?! | modified )
R TR A T
Wt , WEEE UK A TE Rk
BE R Badh BERS ' WE WM B BERS o UEERE o
/mm m s HE o /km
WEREERE WA
s cim me PRERRKESE  WEXERER B RG-S RUHIGH, ; . m;;;“ -
P %58 ?%; RORBORER 8% BERCE TR aBkS-0 KR, A 205 K’%ﬁ_:é;;m u*“
P (1773 EMRAREE 0 B Rt R
ERER

WA L FEEE EEARERE SR hmen tnae T LNEEES G B WERFRHTLRS

HER N R PR R A0 T DR ST BN T R RRRE
g ST oA LR T4 cm, il KA la
A kKB BEEA : joooomm o KPR fERER
FHES BRI PR
COWERE Rk BREE
O e g AR R D 445
g B BRI % R AR WOBHVEE B K
= h | KR PN N3 Wt N
e DRERET v ’ U mm RR—RRRRER
BRAEE PR ahR——% 4 oAk 2-8em, UBE BRAE W 20.3 £ AR R
FABS BT RKS REGR WAKEERED o FAEREE B s e BARM ‘ R
THIKE W THB KRR REHE ARDE B 150~
be1%a) 100 Ma
iR/ 2
. ik gy TR, iERRLE T W BEE-DBam  EREEEE T
KA H IR B AT 47 7K AR BRI 4
U wmak U REBEEFHE 44 BER—F B FETHSS REERRE . w9 "
Wb 0 RE—w i AR 7 Rkl R ER
e RHRLEE 6w B
M BREDE 1
i E/K N N .,
FhSS o REKN ER - oo RGRDGS ww;kaﬁ gy PR 1015~ GERRSYERS
e T RN ’ SO wBAEE T R 190 R ERER
" i Jivs
HEREER WS
{

WA RS MR RREREMRME REENRS RO EREEKR MW -
R R RS J‘ﬁ;%ﬁéﬁﬁ% Zm@ ;ﬁ BERAE W I
WAk ‘ ’ Bk F%-—A%

Thy
W WA S
A RN R - § 0 ERAREE L e
WA TS b ’ NEE BRI R S
" il siva

ST BN DU BR A B I K R L A S =
(9.5-D)/0.064, 115 Fr 15 8k A YRR i iz PR 2 AT 3k
109~ 131 km, Hrp, Bil& 2 b #8-5 BHEE A 6k 4 )iz
P it ; @ _EARE GivE L — T S AT AT
T LA I B B T, I = A R A IR e A
UURL, FLBR A 0 BN AR A s R
TR RERUSE Db iR G , B RCA A & —
T 10% ~20% 2 8], H e Kk A2 T ik 600 mm , “F-3%)
BRATEH 26~78 mm, HOR T #E S #S7 i ah L
Jid Wk A DR R Iz B 2 119 56 R =0T 58 59 kA il B

BIAA 20~45 km 2247 s @ I R UK DTS AL
SRR — B =AU B R BN B AR R
A ER ARSI, BR AR KT IE 175 mm, FH 6k
AN 21 ~64 mm,, [RVRER T #E ) #E AL B R
AT B Bk A W2 B rT ik 20~ 50 km 245 ; DT
AT 2R T 3t ST AL AR AT Rz I B B AR A sy 3
BT R KA SRR, R A AR KB S AT ik
220 mm, FEER AR 58 mm, BR A 35 5 RBE £
AR, LA BR A 2R b U DORY, SR FH T #
AR R AT TS 0k A s B RS 20 km A4



422

ot M

ne
&

Eild %34 4%

THENES IR 7 b R 2% 22 2% B A0 i S 3 T b AR B R — il
RORAUUBURAE I RS R 45 I A ST
HE 3 g S A 9 ) T GE VS R G SRR H R
106.3~121.9 km, Sk diynf Ak A GBI B H R
101.5~139.0 km ; {35 wp AR 53 AH 8% A 2 15 25 6 &R
2 Ik e ) i vE AL AR WS R RS 0Ol
24.9 km , BANITHIT (29 R RO A WS BE R H N
26.3 km, i RICHRER A WGZ B2 0 H ol 27.4 km,
L) -2 5 DB I 2R Bk A W62 B B R 20.5 km, H I
AR B /R 7 b g 2 R % R — i 3R Bk A iR R
HL i KGR RRAE , U A B AR T LR i8R £ 5 B
EHE(E2),

H % b 300 5% A i 1R 5 S AR T S e 2 M iy AL
TR DR, A e 4 B G o W R R R
R R kA RIS R 2 S T TR Y R X A AR
b, LRI o Bk A JF A R 4 BB
PERHIE (32 2) . DFE4 220~ 180 Ma MY 1£ % i, ¢
A AT R DT AR W U5 R B4 P ] ) T A, Wl Gk
109~ 131 km ZE47 ; #EVE) IR 435 b R 2% T AR P VR DX 0
A By Sy o) 1) TG AL B, AT A 106 ~ 121 km 22 AT
Q4 150~ 100 Ma IR t—K 1 At JLEHiT
R DX 5 R4 PR ZE T 3 TR 43T, — A 20~ 45 km
JEAT s WENES IR 43 b R 2 DURR Py 15 DX 304 F 4y Byl )
T, 35 25 km 2247 ; @BE 4 96 ~46 Ma Y1l ifT

20, P o AL S TR A Y X B R A A e Y] ) 1 A
I (A2 B B 35 40 A BT AR I | 35 20~ 50 km
EA 5 WENES SR 23 b R % 04 R L 40 W DX B R4 B 4 30
TG, 29 27 km 2247 s @B 4> 25 Ma VIO B8
20, PR TR o AL S TR A Y X B R A A 2 Yl ) 1 e
I, R DR 2 B 5 T e e 1 1 U5 X 1] g X
20 km Ze A7, MEVE IR F e 2k b R 1L TR R X B
PRA-FL T 2 20 km A4, 7E EBRHEH
(1) SR 2 — BTl 22 ORI X g 3 AR AR i JE Atk |
P22 4 BT MR S T R L s, 45 A Rl B TR e 2
B, D — B IE K 1 e T B (] 5 43 A 9 L, 18 R RS
AU AT AR IR X A AR T R RAAIE
23 HikE

AN K 1R A6 224 b DX Ao A= AR TR oy 3t 1)
HEAT TR FE 00 A i B JR 7 M R 2% 15—V T —
AT R, 0 HE S S E o B R A N R R
B85 /GBS AU AR 2 G0 LA 4 i DAL AR P 1)
SR RGOS F IR Z2 1L R YR X, R RS
G = T R R P R AR (8] 3)
FEJ5 e Sk i b X, 50 AR —rh R 2 i
i m b (8 3) | SRUITE R—rh (R 2 5 e i
5 NE /R B 23k T YT s DXORH 2  [) — 2t o R R
GO L R R0 2k /D AR SR e X, L BLAF 5]
{14 30 BB R ASE SR 1) 22 A Ik P 2 | TR 3K 1

Js0 [54° |58
]
1 0 55 110 165 220km N
I
e )
....... ol
L RLE
2| ¥ It
I e ||
T
i
" T
-
P
[s0 54 [ss
L (=] [a] [ L] [™] [2] [2]
ok W sl i 'i;-“__l‘l’{fié'{‘z“F' Wik B :*‘:-ﬁﬁ ;‘r:‘:lﬁ

LR AR A O

g AL

K3 R eAk® 2 —Hrim e vty K 7 i - i 14

Fig.3 The palaeocurrent direction of Jurassic-Neogene in Tianshan



553 3

1o B A B A AR LB T SO R L 2t o3 S S DR B B AL 423

DX, B A0 ARERY BRI RS AR IO
PRSI —r (R B HEPY L 2 DORUR ], ki i R e
G0 U 1] S BRAE R ZR 2 ASANIR] 477 1), SR ] 4
oK [ 2 i 0o 2 B s LU AN LV e w151 3)
I T AL ) AR G5 i IX | 2 B A 5 1L O ok
RS , FH K DX, 2 B 7 MBS 20K 2 b 11 v s % b 7
R—rr R D IR Y, PR 2 I — e R 2
B R K A R TR AR X K IR
AR LT )Y R GUR A IR ok B AL R
AN BETH R AR IR L (] 3) o R0, ik i 23
(R[4 N 2iSINITE 42 SRk A7N e Ay ST Y SN
T 00 U A 7% S 1) B 1 ) et KR, R S AR k1
CL 5k ZU R Th, 4350 1 3 T JR 4 M R ok e
(E3).

P R LRI 2 48 B vy K O i F T e b, B
N TEFEIAL AR —48 B U ALk X, B B ettt ok R
EEN R AR PR T AL IR E R AT
PNITIQE I 70 R SRR 00 SLIE P i
PEM S S AR DT AR 2K 7 18] AL AR R — g v 7
[] , IR AR DO, J A LI R — R R Pl 1)
BT FR I O 2H B PR A2 R B, R 4 e e P —
PR 2R 1] (B O 2R (] 3) o 2380 2 T ) v
X Z— T HEGEUURAD o v 2 PR A 16 ) R 2
PARESEIEAT T 2 p R N 2 AR AT e o b
VIR IF 22 vt K G 1w B BOBRAE I, iz X8l O
BT R U S Bt . A A AR I PR % G el
F DU KB 7 18] e i P 7°, BH 2 41 T0AR
AT WA R R AR 2.5°, T 9650 I P BicH TR
KGRI T7 1) R e AR 10, T 2 G A A g 2H 1T
R KSR T 0] A 2R 8° (181 3) o ol U 1) )3
i 1) 2877, I 78 R LA A ) B P12 by 2 i G it
TR,

3 A AU IR BT 550

Kl — R 55 R LA, o e s 1k AR
R LA h A AR AR A L R 2
SREEDTSE IR B A U-Ph AR BT R I, K 1L
FAEAY LA 3 o0 S G Sl 3 g 4 B BE: i =
Bt —rp RS AR sl 55, Kl KIS TR
L1 5 W AR 20— g 2 i O L DR (R4 T3 8
i, I BE 23K I RIS AL RS 5 W 2 i 28 A
XSS, BT 20 P B BRI A Bl i, ALK 55
BURETH, S /KIG 25 LR SE . AT G5 W IR A1 24

AR AR B A, ST T K78 R [ i X e T
], SEFXNXEBARIAT T ST S (K 3),
Mt 3 v % % LU 7S ) e IX g T A ] o) 1 37
HiL X 5 A AR TR L e TR 18D 5 T Y RO T
P 4y, BT, Kl 3R ] — i ] B T
[BS i A B =y 05 151 DML RA EY AW B e N 1] 5] -5
FHRIBERTRI 50 A 4 A~ Bt B T A9 LA v R 70N R
K. OF— BT L AR 4 220~ 180 Ma [ — &
TH—IR R | 5 R T b S IR A — P T — R
RN ZE o 2 A S s A RO X, DL B
ML Zk 1 P TE A S LU D4 M SR X LA B
FHEFE /N ; @5 — 1Bt & A 78 15 424 150 ~ 100
Ma FY IR 2 tE— B et = B A B T 3 5 T oh
RN B R FRARAE ALK IS _E i As 1k
L B R L 2 A 86 B PG 5 0 46 i X, DA R 3 LR
b2 Y G v B M L AR G i X 3% At 3T A LA e
THURBIE K, Z BT, 87 T R ILEE L2 T
U oY ST Q5 = AR TE &L FEHE 4 96 ~46 Ma
RS P i Bt (LA R TS R A/ B T
SBT3 T T K 1 0 [ S e M X T
TR 2 2 380 5 A S A L o A R S X v
6 LG 5% 14 T2 R B 2R 3 i X, LA R o s 3 3 R 3 i 2
FARS L 110 o 6 R b X5 (DS DU B T ke A FEBE 4 25
Ma LUK B o it 22 50 DO 40, 3% s 309 T A0 K 11 4
1 RT3 2 A R A R R LB (K 4)

4 RILFETE S b w0 2 o) S L D0
ST

41 B HkFHRUEAHE

A LUK, R 5 — WA RE - & AR AR FE 4 220
~180 Ma (1)l = & tE—F 0k B i i i B S 3z 3, B
X FEAEE G — T &b RIL Bl EE
o B TR R X, DL RS BUR B A 25 1 B v 3
6 LU Sl A SR M IX et DXL PR 2 A7 b I
KRB R %, X Y 5340 215 2 7l
KATgesh Fr kIl FERRAE . RILmdE KRBT
Z A HENE R —nh i DT B ORI A, 75
R AR PG A, I 2 B AN SR
FZ [0 AT B AL NG g e B
BN ZJE AL T AR AR E | B — I DR 15 T 5%, 1fE
WS IR A A b SRy b TR R R 2 e by
EARVE I RSO , i 3w = JU A, DURE DT a0
S FAMIES, &AL R E — I ARV [ R BT



424 TR A= 14 5 34 %

LRI I I 358 P KA 0 R
FRREA R P ILARS e DR L0250
AR A, AR R A R

FREEH , DURRTCRE O o3 B 7 P -3 B 70 22 A v LAE
WX, FE A BRI TR B i, AR T — R 2 T
309, YENE R Fa RO 2 UAR B JRE A LT R

x3 FEHRRLUUKEFERSHEASITR(BEEEELE™ ,B1EX)
Table 3 Ages of tectonic uplift of Tianshan Mountains ( after Gao ef al. 1421 modified)
L ik FLRRETH S W& T FE 440/ Ma SHAEH
LiPNI] A 220~ 180 W IF SR 40!
By ER Y NI 160~130
HE 3 3 110~80
=[N R 0 LU IR AR L S A S i 134~118.65.37.23.8.10 A U e 18]
S NIIEEN R 152~106 .65 .45 .24
ko] 96 FRIAR], iR
1 [0\ B e L X 90~82 A Aol
NN SUS TS E DR NS 155.25
ZEli T g 2 A S R AR 220.,25.10
BRI A (TR e ) 130 A Aol
JE ZEART N B BR P A 3 134~109 Ty P e 162]
B B3 ) TSIV 5 A 28 AR 51 A 142.96.75~46 iAo
J2E 2 4 A A B L o A 92 R AL
FHEE R 25 T g e 165
R e A% L R ST AR LU 26 SEAE IR 180,144 ~118.94~82.10 P S'e Al
Vs me s L AE 118,101 ¥ i gL o7)
VR ARG L P G i R S 2R P 99~ 124 66~87 28~ 63 1 g A7)
JiE T A L VS 2R R AR L 99.87 By f 4 [67)
B % Y% L T 75 Hh X 80~50 FETAk: AL
Be , e e
!f 0 55 110 165 220km ;
1
;‘-‘;’\l_'.'_. '\‘

[a4

Jaa=

-
it O A
A i

R
T

o

- Pt ol
P 1 i

40"

- - -
L ] [a] [a] (2] [©] [©] D

g e FEllEETF 220-180Ma 150-100Ma 96-46Ma 25 Ma£ 4
R % MR TR e me weRwEe serge N
2 o R it L g
RORDIE B bR IR
FETHEM  FETHE R
T < [T R 9 R A I P AR B AR 1 B T3
4 AR e T 1 P41 (B e a5 3 45 A k)

Fig.4 The uplift sequence of the Tianshan Mountains (after Gao et al."**! | modified)




553 3

1o B A B A AR LB T SO R L 2t o3 S S DR B B AL

425

ORI K LR G P 0 2 3t Y R A 1
BRAGEIZIE B (B 5) , b — TR AR R e b e
HTTZ O T UE R b =R S E R AT T
IRAEGIB RN/ \GE TS LR . 3 B Z 3 3 2 3 o
PR TS & 7 Bl AR DU RN R )
S0 A LI TR A TR A VRS K M | vk M B JE
WBAR TR A BT IZ TR REEVURRYY . Rk D
T —r O 2 R e e H 2O i), KLl e
BRI JRECATIBVE R TE) T, IRP aheiliia &k
T R IREE R, mUR R [ AEfE g b 25 5 . b
ML LR Z I LT SR — AR 2 R0, DL\ 4 |
P LA 20 O B MR e R 2 i 5 Y
(=) G2 L v 65 2R Al Xk T AR R B 2k
T S0 DXL OR 7 T G 0] 22 O 59 T G 400 ) o P
SORMBHAH)Z, LT 58 B4 25
JZ o PRI, KR b 32 B WA AR,
S VRS 0% M I 7 3 T Ry B — O ) 4
PSR P 30 B AL TR B AT S & A SR AN S
— AL, TRl AR A T 2 M R A A T I8 K T
SR (L 6)

VAT, LU R L o B G 4 8 R — iy
s DX IR ] 70K 2 1 2 8 A R % ST 4H A R
ARIEFR AL, F ED 5032 Sl T U6 e ZR 4 st & 75 7

Y B AH 4 3 2 b, R — PR B G R R
R E AT K AR P 22 i, R L e BRI
& HLR 5 7 3 R K 110 348 A 8 A 4, AR LA
T BEEM, R TR AR X 45 i LA
T2 BRI 2 75 AR e A, ok B A 5 Ok
B RIGV A TR T X i T i T
TR /N, A R L DA AR M X, 475 v WES JR— it
FhH PR BA S AR BE AR L X R E A DL K
oAl INFR 2 A b TR B — B TR AL B B
42 BHEFH—FaEHRUEAMNE

5 T WARETE & A AR A2 150 ~ 100 Ma Y B4R
S — L S TS R R L R I A b T
RO AL = A0 S e B 2 Rl Lz shag ), Ll
FEFHE IR, AU R I RF S T I ] AR ZE i, PR Gk
IR KA R T, B R Ll P B AR B & o
I PO KRR T (P 7) o S S8 1L B T T 46
{5 58 P S /R 2 b 5 ok 0y 3 M DO RN AE 7 A T Ay
S, [l Bs B K L5 P T A L i e T £ R i A
LR M A DRI R T A = A T 57

R s 0 — B R 2t H B G D S A AR
AT DU I S R IAR A TR/ DRI &
I EARGNIE S 5 L VAR e | A1 | PEgr b 2 LA o)
T, TR 35 L) B T 4 185 K b 5 ok s 2 b 331y

s

| |ss:

T
]
]

K

I

[}

a bR

™ ol il i

‘x‘___\f il i
Feoe™ N

J \ %

apy Bk
111‘,‘;— e

0 55 110 165 220km

AW SR
i Fig el e
P 8 T

RISHY -~ ;
‘\ A Ty

—

%
ZE T R Ak
Ul Y

o

T

“we| [ 4]

FUR

Kl 5

| £
=8
[
T

we wmmm SES weum MRS e TS S

' |“5J| l'-f::.l .u:.]. 2

e

LR 2 T L T R R R LD SE SRR AR

Fig.5 Early Jurassic to the Tianshan uplift area to its north and south sedimentary facies characteristics



426 TR A S 5 34 &
Tso m [ss
/
; ! AW LR
: i il
il 1
. A PR N, \
'ﬂl“!‘ - S i Al A A S mHE 1}
P ™ m AW g PHEMET C~o i
’;" A WiE e B W !
rr L
M ERES 1,;_:.-& £l
- }d.n"k";ﬁ
= Z I,
I Fitt %
0 55 110 165 220k
50 84" Jex
L =] (o] [ B [ ] [ |
) Wh ficisee -
e PIOTRE - &1 S . PM—= e wespay  220~180 Ma
L% bR A T§ A ,]if“ﬂ'[ B !1.;5.”'2}5 AL W =

K6 HOREHIER B THE B R LU SRR AR

Fig.6 Middle Jurassic Tianshan uplift area to its north and south sedimentary facies characteristics

PAASZEH (18] 7)) o THEES JR 23 M I S U A Wi 8 I T
B PR G LA EARD G AR RS GE LA
FRB GRS KT IR 5 Wb S R
WS AT 3 A, kg S PR 2 G B EARY Gt
B DURE DA E & 24 B Y LUK E R 6 LR
eE AR BT A A O3 F P R 5t B AR
ERP GAe R I g R B R IR B R
5 200G I ) G A AEOR A R AR AT
B TR I R A 5 D bR T TR
FELRH >4, 32 2O T A — T TR W AR DOAR , 22 E R 1
AR W3 6 BE I o ik 2 3t o A v L )y, 238
TEGILHbE AR W ARTCRR . R LA DT
YEES R A S A R B — T M S TR ki
b 15 TR PG T T A G A, AT i A B T 1 8
SEAHPTRS Wbk TR R R L PR 8 e AR L
E— D RETY e A3 e 5 AL B 44 e A 30 DXy U fge R
AT WA RS, DURE R N> 45
DX DA AR A 2T b iR A OB 2

S R U b R Ll 4k S T - ] AR A S 1
RRIA L R R LI 5 OB AR L Y S, S B I /R
I TR A [ B B R DR IR kA
A S8R (3 2) , 25 A 1 1) oy A R AE Al R AR AR AL

LS SR BE = S A B | e B B vl A5 BRI Al R
GRRLpE R DFS VR RIS I, & 2K L g L ) 22 4t
H SRy B S PR RS 7 S5 T i 17 Jey R 5 T 4 T Y S B AR
ISE e R S B | R i PN TN RS LA
BT —EWRE NS R EHR BN T B 2GR
W FE AR R BN T B 25 WAS 5 R 4R R AT
Mo ZJm RIS IR e A, M) IR 3 3t R B0 A i
G HEVE T B G DU 3, W AR DORE FRL A R
BCEHIR AT kA & B e o 32 2 R e
PN UURRRY IR ER (0 B ar e BV A 45, O
AREDHDAT, RRBA R LTI, R IAT
PR AU T 5 ST — P R R AL
WY A5 =AMV 8) o TP RIB P 7 4 |
MR IS E AT R LIWNA TRy ., R
T, VG R G 2R A S B OB AL = A T o e, TERES
IREEMAE R BB AT R IR R (B RE B A
IR/, G PR M TR R IR 1)
BTG — 14 98 1 B A - 1 % | 5 S5 SE DR Y
TLAR AR B T ok, el R AT B T 24/ N
WA . R AT PR TR B 9) |, i
Tt A/ INESTA A A AT I R A /N R 21 PR T
=AAUN, 35 BRI AL 1 R AR A 1Y A2



o3 1 B&

5% ¢ PR R L e T BRI 53 5 5 VLR B i 427
AISLLLRD S IR AR BRI W S SRR AR T A b g AR A 0 S 4 |
FE R IR B DU T S AR H Y4

WE R 35 HUAC Sk AR IR VY 4 b 45 A [ 2 B i 2 I
WO RN AR AL AR 3 P AR R Bk o AR

[50° [+ | EEH
N / SR e
/ AN
‘ 1 il 5
3 M i

e

[as

‘ - "d
S [T N
i S A
i
o 5 1

: ey

]4”“

0 55 110 165 EZ.Ukrn
o i 3
~ = s
2 I S N O Vs g O O P ) S [ O
sh < pamn . peEs BAMENIR W e 150~100 Ma 220~130Ma
VLT S 0 TR L 5T R el
SEEIRE B SRR
RS eI

Bl 7 etk iR LB T B i AL TR e R R

Fig.7 Lately Jurassic Tianshan uplift area to its north and south sedimentary facies characteristics

[s0° [84°
T
)
o .'!I AN
1 i BEFCR B
P )
=,

Jaae

Jasr

i Al
it

R =T T,
R

Jaor

I-III"

T g s
L ] (o] (& B L] I (& &
wr ows wmew ST B BURME g 150-100Mo

220~180 Ma
W AR — i = Al —
REE R
T & T

K8 R R R L B T R S R L TURR SE BRI

Fig.8 The Early Cretaceous Tianshan uplift area to its north and south sedimentary facies characteristics

B = i = Fiy i



428

934 %

ITH

>pz

Jas

iRl
11 g

[aa

1
e
\\ i ¥ o
L -
S AATE
ﬂ A
o A ! "‘ "':.-_
) mllfi .
ek -l“r’li \\W’.r,
SR FE M Sttty
BANA
-.=, ‘\_)\\{/\n__:
0 55 110 165 220km
[0 v T3
L ] [o] [ B [ =] 1 & S
55 g e BEES MEEBI— BWHESR ENHE seespa  150~100Ma 220~180 Ma
L (g NG MO L kW . .
wk o wmE - WEER ORgm G —=mER T BRDI— =
WOEE R
FeIHEM  E T

BlO L R T K 1 e T ) e g AL DR SE AR

Fig.9 Late Early Cretaceous Tianshan uplift area to its north and south sedimentary facies characteristics

4.3 BAEH—mEHHRUEAME

=BT & AR AE A 96 ~ 46 Ma (G 2K
T2t LR B T PRl R e /0n B T b 32 Ao
TACTK ) S T In] B 0 3% i e Mt X g K L P 4
A A ERTE A B v A AL IX PR v AR L P 2%
R SR B 2R 3R M X, DA R P I 20 e i 8 i 2 BB A 1L A
A 5 HB X (] 10) , ZIH R L g L A 22 b 1) 37
RO LT 35 AN TR] , 65K L iy A o MBS O 2 2 0 0
SRT AW ORA G2 5 H 1 0 2 S LR R &
B I TR R LA A 2R AR A B SR I R R A SR
BER A A s E R AR A b k2 ) B
REMB(E10),

YWENE IR 25 b DA B AR DORUCA 3 | ol Bt 3 4
i & B L AT WIXGE RN, i R R A
REVIER 5 = AN SRR TR, 7 1L i %
B4 AR = AR, o PE—ul 7 S5k
BTG D R BT T2 R SR T 5 ]
MR LB IX AR DAY | b 0508 i
AP LT RS EJe HBOR R, i — AU B e AR
BRSPS LA /N oy 3 0 R P
AU BL i K 2 R ¥ VE e AR IR S 3)
VO, B BT V5 VR WA B 2 R R A AR A TR

(E10) , B R 5 8O0 3B e i) — & 5
J2 53 IR IE KA TR SR B T B AE
FHo T t— 0 th 0 5 AR 2 U RR IR 2 ZE 3
AL R P B IEIAR TORR DU 2 AR DORRE R 48 2 b A 1)
ARV

4.4 FHEL KRR LFEFAME

VU TE & A FERE A 25 Ma DSR4 g i
UL AT DA K 1L 4 1 R T O 8
I RIA R LA . KR L A 725 1 51k
BORES , JLHR A R AR Z Mk M G | R R
Wl S E A UEA T 45 B B DU AL AR (A
11,12) , % 2 3 AR A% 2 T8 A Y o 2 30
058 10 VR NES /R Z M BT 3T 2R VD T 2 R e A M B
I FR I AR R B KB bR )=, O
HEFEFRMIEI,

B 22 Lok, B EE 5 I Al B Al 8 A e R BT
ST A SR L PR R, R L L X A R
SEAR R FTRR L 3 R AE PR B B PR 3 Ll
MG P ATl b, TR B JIK 70 b A % 07 3 3R DTUAR
FJRE, Rl Jok K 7 b e 2% 2 A DR B T, T R
B HTRE b R R, AR
ITF AR ZU R , A i — 2B iRy K, Bt



553 PR B A T A AUR L BT RO R AL o) 5 S D UR AT 1k

[s0° |84 |s%°
;J
N i SER LR
/ =
t L It £ 1T v
y Pt

Jaar

|

I-lll‘.

165 220 km dE 2 i

Toa-

7 k=

il Hie ¥,

i Iy I = B B <> S <8

WP TS TR iu 96361
1 'fiﬂtlﬂhurﬁ' ﬁ-,r'_;il MR WEERE g

Bik

B
]

K10 s R I THE R R AL OB SE SRR il

[0 |84° | 88"
]
! P
N ! SR
i { a
. e
L ST L
¢ b}
=
it
i
=
0 55 1o 165 220km
|Ru" 13.1'

m..

7 I G I N O i e O I O & & & @&
L wH  wmew 00

3 . FVHET EOE
s e

R 25-10Ma  96~46 Ma  |150-100 Ma 220-180 Ma

S FTHE Brin? e REEE B — B =i—

MR ETHE g PLEL I;EE;#R‘: i ‘J&itli
[EFlL] i

WETHEM  BETHEM  BETHEI

L IR 1 B THIE B R L AL U R iE

Early Neogene Tianshan uplift area to its north and south sedimentary facies characteristics

B 11
Fig.11

150100 Ma 220180 Ma
e — W=l —
RO R
BRI A

Fig.10 Early Paleogene Tianshan uplift area to its north and south in sedimentary facies characteristics

429



430

Eild %34 4%

[s0°

=z

[4s

Jaor
- K
.r. s
Y

T g
R

‘Ef?- g o —

AR
]

Wi

e

|.1|r"

0 110 1€ 220 km
[s0” [s4” S

] (o] (2 ] L] ] B S @ S (&
. . R = . 3 WA B 25-10Ma 9646 Ma  150-100 Ma 220~ 180 Ma
EUE 3 L i fl" ﬁ';}li{ PhBLE ,f 'ﬁzl"_l '[I'-'I;'. (;:ufl;'rf-:l Rk B . AEE |||-‘ WH\:I,' ||J---I = i 2

R f|.';'a W ot L = F e B

PRI BEHEM  ERAE REIRE

s Ei N ot 1
P12 SEPZE K BT il S g L O SE R

Fig.12  Quaternary Tianshan uplift area to its north and south sedimentary facies characteristics

BRI —2F DU 20 S T 2 BN /D, LT & B KT
R s R SR A DU AT & B ORI ARk
SERDR T — iy 38 AT DT AR, a5 L S DU 2 2 A Vb T
L I I AR /NI, B 43 R T LA /N R ST
AR AR B K T (R 11, 12) o it —5 a4
V2 A b A T LA R B0 T b S R R | B
TR B A A KRS R, 7R B
FE AL , PG A ] BE— 1 A AR R, it
R L R B RTRUR—IE R S RH IR
DX 3, 2 B K T R 21 P Yl 3 5 VD (XU ) TR
RAR TR RIXIR N & E T3 BT 38 T R
YD R 2] AR A 2 S A IR UL, B
& F N R AT I — I 0 T O — — A O —
WATIRAR (K 12)

5 4t

(PR AR R LI 4 BB e T ) 7 It i
A U B2 S 2 0 T B 5 4
il

5B, We A DR R L e A
/I, TR AR 2 AR 0 2 B 51

PRI B AR R DX RS B Aot DL S CHA /N G A T
—BUUREAL B B iR MRS Gehik = S ik
B G ITE U T B

BB, e R i 1 e I L AR T
PR, P R L5 A 5 S B L 11 8 T8 g st I it
A T 05 AU P TR T L B T R 2R 7
Mo 5k A DO AL ™ A T S i L
Je FIRY Giib ik )= 5 20 1R I AR BE ke
P AL Y, Pl 3B 2 ) = B0 1 4 R A
B N RMIR e R R T A R A e 2 A 2 B B
LIRS EZRIDE | 4ii1t R NI 72 e SN ¢
Tl RE v T R K L i S ) T R R A DL B ot
SRk L A TORRAR 22 S 45 2% I BEOKS 1 g b A i
HazFmEE AN,

S =B B, e A et — Ao i LA R T P L
AN, R P G B TURR B T B 2 AN ], b
RIS = S AR RIS R J Y, R
DU 5 S AR Y £ o AT 280 2 R o 2= )
RFM,

SR PUR B, RO 2 AR P20 K L s L P AY f
BRI LS HENE /R M I F 3, P et )



5 3 1 1o B A B A AR LB T SO R L 2t o3 S S DR B B AL 431

RS S B B A IE AT 45 B TR AL i
[

Bt LT RAFE] T RREHEIE F RIS
IHHY AN FRERLRETERWERLL &
I, AR AR

22 3Lk ( References)

I WA OO BRI, A8, R P A PR B 2 R A S i
FRAE[J]. M BRiE T, 1999, 45 (1) :92-104. [ Jin Jiugiang, Zhao
Wenzhi, Xue Liangqing, et al. Proto-types and evolution of Jurassic ba-
sins in NW China[ J]. Geological Review, 1999, 45(1): 92-104. ]

2 FRRE, 2SR R, WAL RS B R IR DI R [T ], UL
23R, 2000, 18 (4) : 539-543,566. [ Xue Liangqing, Li Wenhou,
Song Liyan. Reconstruction of original sedimentary province of the Ju-
rassic in the northwestern China[ J]. Acta Sedimentologica Sinica,
2000, 18(4): 539-543, 566. ]

3 RUIR, P AN, ORI R R AR ]. B
5T ,2004,22( 1) :56-63. [ Wu Chaodong, Quan Shujin, Guo Zhao-
jie, et al. The prototype basins in Xinjiang, western China[ J]. Xin-
jiang Geology, 2004, 22(1); 56-63. |

4 DLE, R W S R PR AR TR AR IE ()], W
YLK 2R BT, 2004,31( 1) : 110-113,120. [ He Guangyu, Lu
Huafu, Yang Shufeng, et al. Subsiding features of the Mesozoic and
Cenozoic Kuqa Basin, northwestern China[ J]. Journal of Zhejiang Uni-
versity: Science Edition, 2004, 31(1); 110-113, 120. ]

5 B K DU, IR e, S5 HENE R A L R A A B[]
AN SR LT, 2003,25(4) :337-342,347. [ Gu Yunfei, Ma Mingfu,
Su Shilong, et al. Lithofacies paleogeography of the Cretaceous in the
Junggar Basin|[ J ]. Petroleum Geology & Experiment, 2003, 25(4)
337-342, 347. ]

6 ML SRERFR. P E SRS [ M]. Jbat A Tl 1R
#t,1996;. 1-200. [ Tian Zaiyi, Zhang Qingchun. Study on Oil and Gas
Basins in China[ M ]. Beijing; Petroleum Industry Press, 1996; 1-
200. ]

7 sk E. PRSI AT AT M. R A AR L,
1997 3-26. [ Zhang Yuchang. Analysis of Proto-Type Petroliferous Ba-
sins in China[ M]. Nanjing: Nanjing University Press, 1997 3-26.]

8 FhIEA:. ST G il B S GIRLE A T S B [T ], HhE 2k,
1998,5(3#F]) :135-140. [ Du Yuansheng. A thinking about dynamic
sedimentology of orogenic belts[ J]. Earth Science Frontiers, 1998, 5
(Suppl) : 135-140. ]

9 EBOL, B k. AR [ M. JE R A Tolk R
#t,1999: 10-30. [ Tong Xiaoguang, He Dengfa. Principle and Method-
ology of Petroleum Exploration [ M ]. Beijing: Petroleum Industry
Press, 1999. 10-30. ]|

10 a6k, SRS, 28R 5. 3 R 22008 Inl & 5 0 (9B -5 1

60T, A7 KRS H T, 2005,26 (1) : 64-77. [ He Dengfa, Jia
Chengzao, Li Desheng, et al. Formation and evolution of polycyclic
superimposed Tarim basin[ J]. Oil & Gas Geology, 2005, 26 (1) :
64-77. ]

11

12

14

15

16

17

18

19

WRTE AL TE, SRAIAE. oAt DX o PG R A 6 L R <
I 100 ], sk 44 ,2004,25(1) : 67-72. [ Lei Zhenyu, Du
Shekuan, Zhang Chaojun. A comparison of the basins in western Chi-
na with those in central Asia and the oil-gas exploration potential of
western China[ J]. Acta Geoscientica Sinica, 2004, 25(1) ; 67-72. ]
VL FRAERE 2RI, 45, b [ M AR X DTN G s B A 1 S5 A i
AT —R A KRR AT L[], R M5, 2013, 40
(1).74-85. [ Li Jianghai, Cheng Yalin, Li Weibo, et al. A discus-

sion on architecture and tectonic Evolution of basins in China and its
adjacent areas; Evidence from new progress of the long profile[ J].
Geology in China, 2013, 40(1); 74-85. |

XUFUHT, VR, REOR T, 45, op [ g e A AR i ol 2 5 %
JEIE INHFRRE [ T]. #2#17%%,2000,7(3) :55-72. [ Liu Hefu,
Wang Zecheng, Xiong Baoxian, et al. Coupling analysis of Mesozoic-
Cenozoic foreland basin and mountain system in central and western
China[ J]. Earth Science Frontiers, 2000, 7(3) : 55-72. ]

A6 I A AT AT, A B LR 30 b A 2 4 e R Y R 44 B
S BURHIE 28 L S B R 7R (1], A3l 24, 2013, 34 (2) 1 201-
218. [ He Dengfa, Li Desheng, He Jinyou, et al. Comparison in pe-
troleum geology between Kuqa depression and southwest depression in
Tarim Basin and its exploration significance[ J]. Acta Petrolei Sinica,
2013, 34(2): 201-218. ]

SREALL SRR T4 45, kA £ b 5T 45 #) R R SR LA
FOHT IR [ ], B S A 3 M B, 2002, 23 (3) : 189-192. [ Zhang
Mingshan, Zhang Jinxue, Yu Yongjun, et al. New understandings a-
bout geological structures and hydrocarbon accumulation mode in Tur-
pan-Hami Basin[ J]. XinJiang Petroleum Geology, 2002, 23 (3):
189-192. ]

AR BRI, RRARE A5 AR 2k LR 3 VA X vk iy 4 b 65 B
B it OB P A [0 ], i 2 i AR
2014,45(11) ;3877-3885. [ Xiao Dongsheng, Chen Xuan, Kang Ji-
lun, et al. Controlling functions of tectonic evolution of Bogeda Moun-
tain on petroleum accumulation in western Taibei sag, Turpan-Hami
Basin[ J]. Journal of Central South University: Science and Technolo-
gy, 2014, 45(11) : 3877-3885. ]

MRS, N EH W 4 P AR B A LR [ D). PR AL
K2 HARBIE R, 2007 ,37(2) :287-290. [ Chen Jianjun, Liu
Chiyang, Yao Yaming, et al. The evolution characteristic of Yanqi
Basin in the Mesozoic[ J]. Journal of Northwest University: Natural
Science Edition, 2007, 37(2) : 287-290. ]
MR, wh s B AR, A P EAE RS R (1) R BB M].
U, A7 3 Tk R, 2003, 1-399. [ Deng Shenghui, Yao
Yimin, Ye Dequan, et al. Jurassic System in the North of China Vol-
ume [ Stratum Introduction[ M]. Beijing: Petroleum Industry Press,
2003 1-399. ]

PR TS W R RN, A R R A R Gt i 20— i 42 i
Bl A CRE SR S E [ T]. o b B 441, 2009, 11(5) :491-502.
[ Gao Zhiyong, Han Guomeng, Zhu Rukai, et al. Depositional setting
and evolution of the Paleogene-Neogene foreland basin of southern
margin of Junggar Basin[ J]. Journal of Palaeogeography, 2009, 11
(5): 491-502. ]



432 IR S 34 %

20 R EEROE. RS UTREE [ M. Je Rt i Tk 1060-1071. ]

JiAt,1992.1-484. [ Wu Chongyun, Xue Shuhao. Petroliferous Basin 30 Gao Zhiyong, Guo Hongli, Zhu Rukai, et al. Sedimentary response of
Sedimentology [ M ]. Beijing: Petroleum Industry Press, 1992. 1- different fan types to the Paleogene-Neogene basin transformation in
484.] the kuqa depression, Tarim Basin, Xinjiang province[ J]. Acta Geo-

21 RANYL, S, AR B 5F. B EUR A AL LI v B A B2 logica Sonica: English Edition, 2009, 83(2) ; 411-424.

)7 DURVA R G B8 ZRHAE [ M. dEst. R i iREE, 2009. [ Zhu 31 RFUA, TG, B, . OB X P BOR RS BAGRY  PR
Rukai, Guo Hongli, Gao Zhiyong, et al. Mesozoic-Cenozoic Sequence JESE [J]. 2% 4], 2013, 68 (5) : 661-679. [ Zhu Binggi, Yu
Stratigraphy, Sedimentary System and Reservoir Characteristics in Jingjie, Qin Xiaoguang, et al. Formation and evolution of sandy des-
Northern Tarim Basin [ M ]. Beijing: Geological Publishing House, erts in Xinjiang; the palaeo-environmental evidence[ J]. Acta Geo-
2009. ] graphica Sinica, 2013, 68(5): 661-679. |

22 B il G AR SO AF. BTSRRI X =B R AR Y R UL 32 RUMER. HERE K F b ey L 2% S 2 A% S A A TR PR A AL B
FRERSE Bl S [ 7] v M B 2441k ,2003,5(2) : 197-208. [ Huang FE(J]. HJZ2 4R ,2014,38(3) :347-354. [ Liu Yaying. Jurassic
Kenan, Zhan Jiazhen, Zou Yisheng, et al. Sedimentary environments sequence stratigraphy and paleoclimate evolution on the southern mar-
and palaeoclimate of the Triassic and Jurassic in Kuqa river area, Xin- gin of the Hala’ alat mountain, Junggar Basin[ J]. Journal of Stratigra-
jiang[ J]. Journal of Palaeogeography, 2003, 5(2): 197-208. ] phy, 2014, 38(3) . 347-354. |

23 VLR, E KM, BRIL. B A B SR R SRR 33 AR HROE SC, TR MG 6 nhis A R b Ok B SRR A
X[J]. H R 244, 2007, 9 (2) : 185-196. [ Jiang Dexin, Wang [J]. B4, 1999,1(2) :46-52. [ Cao Daiyong, Shao Longyi,
Yongdong, Wei Jiang. Palynofloras and their environmental signifi- Zhang Pengfei. Palaeotectonics in the Early and Middle Jurassic coal-
cance of the Early Cretaceous in Wugia, Xinjiang Autonomous Region forming periods of the Turpan-Hami Basin[ J]. Journal of Palaeogeog-
[J]. Journal of Palaeogeography, 2007, 9(2) : 185-196. ] raphy, 1999, 1(2): 46-52. ]

24 FEAREF. FsEHF 1 IR R S A ()] SR A 34 kAR AT, ZE MG, 55, BrsE et i AR P 2 i b S TR
2#41%,2014,31(1) :75-84. [ Wang Changxuan. Spore-pollen flora and i Bty FREE AR T ] AR, 2002, 16(2) ; 147-152. [ Zhang
paleoclimate of the Chepaizi area, Xinjiang, NW China[ J]. Acta Mi- Daisheng, Fu Guobin, Qin Enpeng, et al. Jurassic palacoclimate,
cropalaeontologica Sinica, 31(1): 75-84. ] palaeovegetation and palacoenvironment in the Tuha Basin in Xinjiang

25 ZEIEER ARSI FRHE. BTN G A A 2 S [J]. Geoscience, 2002, 16(2) ; 147-152. ]

RIFREHEFR[J]. IACHL T, 2006,20(3) :423-428. [ Xu Xiaojing, 35 JFURUA, AL SKFAR. BRI A — G A IR Ok U s R R
Zan Lihong, Cheng Jie. Environmental proxies from the terrestrial Cre- T A AE 4 B N L [J]. A [ Hb ,2004,31(2) . 186-191.
taceous-Paleogene boundary in the Turpan Basin, Xinjiang[ J]. Geo- [ Yin Fengjuan, Hua Hong, Zhang Zifu. Early Jurassic sporopollen
science, 2006, 20(3) : 423-428. ] assemblages from the Toksun subbasin in the Turpan-Hami Basin,

26 SKPEUE, REPE, g2 55, nhE R Al 3T a0 R a0 B S AR Xinjiang and their significance[ J]. Geology in China, 2004, 31(2) :
B[ 1], MR 724244, 2004, 10 (4) : 319-326. [ Zhang Xijuan, 186-191. ]

Cheng Jie, Wang Haizhi, et al. Paleogene and Neogene paleoclimatic 36 WEHH, XU PH , X4 5% 4. B E A AL SRR ELT].
changes in the Turpan Basin, Northwest China[J]. Journal of Geome- HriR A LT, 2003 ,24(2) :115-117. [ Yao Yaming, Liu Chiyang,
chanics, 2004, 10(4) . 319-326. | Zhao Zenglu, et al. Structural evolution and hydrocarbon accumulation

27 ARER ERHLFE A R A AR L HH O RN A in Yangi Basin[ J]. Xinjiang Petroleum Geology, 2003, 24(2) ; 115-
RPN = A N DTRVED AR g X LA SE [ )], H B R 2, 2008, 43 117. ]

(4) :758-776. [ Gao Zhiyong, Guo Hongli, An Haiting, et al. Paleo- 37 BARERZE XU PR BRI AR S5 B RS 8 A v A ARG T SR BT
gene fan-delta sandbodies of different system tracts in foreland of the [J]. UTRI2-4%,2007,25(4) : 518-525. [ Chen Jianjun, Liu Chiy-
eastern Kuqga depression: a comparative study[ J]. Chinese Journal of ang, Yao Yaming, et al. Discussion on primary morphology of Yanqi
Geology, 2008, 43(4) ; 758-776. | Basin, Xinjiang in Mesozoic[ J]. Acta Sedimentologica Sinica, 2007,
28 AT MREERE AR AR K L A At e I DU 1 25(4): 518-525. ]
X R 30 VR T R 8 g 2 (0] A S R AR M B, 2013, 34 38 MK, BT, /MR, A R IR B A AU —Hr AR AR BT IT
(2) :248-256. [ Gao Zhiyong, Feng Jiarui, Li Xiaopei, et al. Kinetics Ry AR 5B IFSE [ ], MU 2¢ 4 ,2004,78(3) :319-331.
of sedimentary process response to thrusting in the thrust belts of fore- [ Liu Yongqging, Wang Zongxiu, Jin Xiaochi, et al. Evolution, chro-
land basins in southern and northern Tianshan[ J]. Oil & Gas Geolo- nology and depositional effect of uplifting in the eastern sector of the
gy, 2013, 34(2); 248-256. | Tianshan mountains[ J]. Acta Geologica Sinica, 2004, 78(3): 319-

29 AT A RN, AE. TR AR IR T 2 MDA DU R 331. ]

E——VABE A5 T e [ )] DUREEAR,2014,32(6) 39 iR, A At L EAE RS R (D) W S IR

1060-1071. [ Gao Zhiyong, Feng Jiarui, Zhou Chuanmin, et al. Arid
climate seasonal rivers deposition: A case of Lower Cretaceous in

Kuche river outcrop[ J]. Acta Sedimentologica Sinica, 2014, 32(6) :

[M]. dbE A Tl H kAt , 2003 :1-201. [ Zhong Xiaochun, Zhao
Chuanben, Yang Shizhong, et al. Jurassic System in the North of Chi-

na Volume Il Palaeoenvironment and Oil-Gas Source[ M ]. Beijing:



553 3

1o B A B A AR LB T SO R L 2t o3 S S DR B B AL

433

40

41

42

43

44

45

46

47

48

49

Petroleum Industry Press, 2003; 1-201. ]

XISEEE, G AR, A AR M B EE R A TAE Ty ik [ M. . bt
i pAL 1985 1-442. [ Liu Baojun, Zeng Yunfu. Lithofacies Palaeo-
geography and Working Method [ M ]. Beijing: Geological Publishing
House, 1985 1-442. ]

ZEib, EIERT MiH S R A b A SR AL o P IR
B RS IR PR AR R[] A5, 2004,20(3) :655-666. [ Li
Zhong, Wang Daoxuan, Lin Wei, et al. Mesozoic-Cenozoic clastic
composition in Kuqa depression, Northwest China: implication for
provenance types and tectonic attributes[ J]. Acta Petrologica Sinica,
20(3) : 655-666. ]

PR RN, A, . R RS OR S R I R TR R AR
AEA B R AL BE TR [ )], f 35 KR THL I, 2015, 36
(4) :534-544. [ Gao Zhiyong, Zhu Rukai, Feng Jiarui, et al. Juras-
sic-Neogene conglomerate characteristics in Kuqa depression and their
response to tectonic uplifting of Tianshan mountains[ J]. Oil & Gas
Geology, 2015, 36(4) : 534-544. ]

REE. BREAATRA RS- 2K T]. BRI, 1984
(3) :37-40. [ Yu Suyu. Components of conglomerate and breccia-ge-
netic classification[ J]. Geological Information Science and Technolo-
gy, 1984(3): 37-40. ]

BN N N Z o I B g M S e I S
BRAREE SIS S R (1], PIBIZA4R, 2013,31(6) - 980-993.
[ Li Xiaopei, Gao Zhiyong, Li Shukai, et al. Relationship between
conglomeratic characteristics and tectonic evolution of Upper Jurassic-
Lower Cretaceous in Kuga Foreland Basin[ J]. Acta Sedimentologica
Sinica, 2013, 31(6) : 980-993. ]

JIHE, EALAE AR R RO VU H DX S R A SRR TR
WP BRI ] Al SRR 5, 1989, 11(3) :245-249. [ Wan
Jingping, Ma Lixiang, Zhou Zongliang. Approach on the method for
restoration of original sedimentary boundaries of the Cretaceous de-
formed basin in Jiuxi area [ J]. Experimental Petroleum Geology,
1989, 11(3) . 245-249. ]

SRk T AR e —4 W ve i) B AT PR A7 R FE
ARV T]. HURIEIT, 1964,22(4) :289-297. [ Wu Xi-
hao, Qian Fang. Preliminary analysis of modern riverbed gravel parti-
cle size and morphology of Yangzi river [ J]. Geological Review,
1964, 22(4) : 289-297. ]

TRz, PR R4 T2 DR 152 32 ) 51 o5 I 2 Sk AR 1)l IR
[J]. KEHFR e, 1986 (1) :59-64. [ Zhang Qingyun, Tian
Deli. The identification of the origin of Quaternary accumulative mate-
rial by shape and roundness of gravels[ J]. Journal of Changchun Col-
lege of Geology, 1986(1) : 59-64. ]

JISE S, A ST K, AR B JK 4 b R % K P Y RE A IR A3 AT
[J]. B PEMA M, 2009,21(2) :35-41. [ Wan Yanzhou, Zhou Lifa,
Bai Bin, et al. Provenance analysis of Shuixigou Group in southern
margin of Junggar Basin[ J]. Lithologic Reservoirs, 2009, 21(2):
35-41. ]

AN, RER, KB, F. GBS W X Ok B R YU
Mg R AL R I I [J ], SR BT, 2005, 11
(4) :558-567. [ Guo Zhaojie, Wu Chaodong, Zhang Zhicheng, et al.

50

51

52

53

54

55

56

57

Mesozoic-Cenozoic relationships between Tianshan mountain and Pe-
ripheral basins: Evidence from sedimentology and exhumation of Ju-
rassic in Houxia area, Urumchi[ J]. Geological Journal of China Uni-
versities, 2005, 11(4) : 558-567. |

T WL K, A JCER AR A = A ik g DX TR PR B o
P L7 2 DURR 2 e R OR3P i) B 29 SR [ T ). b B
#%,2013,32 (2/3) ; 443-455. [ Zhang Hui, Kuang Hongwei, Liu
Yongqing, et al. The sedimentary differences of the Middle Jurassic
Xishanyao Formation between Santanghu area and Turpan-Hami area
and their constraint on the uplifting of the Bogda Mountain[ J]. Geo-
logical Bulletin of China, 2013, 32(2/3) ; 443-455. |

ZEEG MR BREV] A B SR AR R L AL G il AR AR —rh A AR
K R AT MRS [ T]. BUBAE4R, 2007,25(2) 1 283-
292. [ Li Wei, Hu Jianmin, Li Dunpeng, et al. Analysis of the Late
Paleozoic and Mesozoic paleocurrents and it’ s constructional signifi-
cance of the northern Bogdashan, Xinjiang[ J]. Acta Sedimentologica
Sinica, 2007, 25(2) : 283-292. ]

SRAGHE X Bpe , TRAE AR, 5. 7 38R 35 LL w0 3 B T I ] ) 3t )22
SERRE[J]. HISFRTZE,2005,12 (1) :294-302. [ Zhang Chuanheng,
Liu Dianbo, Zhang Chuanlin, et al. Stratigraphic constraints on the
initial uplift age of Bogda Shan, Xinjiang, north-west China [ J].
Earth Science Frontiers, 2005, 12(1) : 294-302. ]

], XKL BTER R AR AR B AR b g Sk ol A 4 i DO
KAl A IS 1], VIR, 1988,6(4) :33-43. [ Yang Chao,
Zhao Xiafei. Depositional features and palaeohydraulic conditions of
the fluvial sediments of Toutunhe Formation, Middle Jurassic, in
southern Changji prefecture, Xinjiang[ J]. Acta Sedimentologica Sini-
ca, 1988, 6(4): 33-43. ]

XM, FH 5, ERETE 45, S R AR M X 5 i 28 W R 7 1) 43
[J]. TR R b i, 2015,35(2) :60-65. [ Liu Yanan, Wang
Ganlu, Wang Yanzhang, et al. Provenance analysis of the Qigu For-
mation in the eastern Fukang region, Xinjiang[ J]. Sedimentary Geol-
ogy and Tethyan Geology, 2015, 35(2) : 60-65. ]

W, B R R S B HORABE R  2ER DAT RE
SEAIERE A T[], KA THERRL 2, 2012, 23 (6) : 1025-
1033. [ Chen Ge, Huang Zhibin, Zhang Huiliang, et al. Provenance
analysis of clastic rocks in the Cretaceous Bashijigike Formation at Ku-
qa depression[ J]. Natural Gas Geoscience, 2012, 23 (6) . 1025-
1033. ]

s, TR AL, TR, . TR R 48 I m i o A AU TR 2
MRS P oA [ V], R EE A4, 2013,56 (2) £ 567-578.
[ Zhang Zhiliang, Shen Zhongyue, Wang Xin, et al. Characteristics of
magnetic fabrics and paleocurrent directions of Cenozoic sediments in
the Kelasu river, Kuqga depression[ J]. Chinese Journal of Geophys-
ics, 2013, 56(2) : 567-578. |

ZE . RILEACRE T -Bi A AL JE 85 1 U-Pb R0 30 % |
Wi R T SRR AR [ ], A 224, 2013,29(3) 1 739-
755. [ Li Zhong, Peng Shoutao. U-Pb geochronological records and
provenance system analysis of the Mesozoic-Cenozoic sandstone detrital
zircons in the northern and southern piedmonts of Tianshan, Northwest

China: responses to intracontinental basin-range evolution| J]. Acta



434 IR A 34 %
Petrologica Sinica, 2013, 29(3) : 739-755. ] Shufeng, Chen Hanlin, Cheng Xiaogan, et al. Cenozoic uplifting and
58  PLALYE MERESS ik EUT AFL ARG M EE R 28 Ll AT AR 3 L OB AR unroofing of southern Tien shan, China[ J]. Journal of Nanjing Uni-
RBETERIIT 28 43 5 AR AR AR R EWEE [T ]. 04 A, versity; Natural Science, 2003, 39(1) . 1-8. ]
2008,28(2) :63-70. [ Shen Chuanbo, Mei Lianfu, Zhang Shiwan, et 66 RICHE, KA E AT R, SR B BRI AT SRR LR BT R 8
al. Fission-track dating evidence on space-time difference of Mesozoic- Sk B WK A7 B4 A% 505 1A IE B [J]. A %4,2007,23(7) : 1671-
Cenozoic uplift of the Yilianhabierga Mountain and Bogeda Mountain 1682. [ Zhu Wenbin, Zhang Zhiyong, Shu Liangshu, et al. Uplift and
[J]. Journal of Mineralogy and Petrology, 2008, 28(2) : 63-70. | exhumation history of the Precambrian basement, northern Tarim; Ev-
59 BRIESR, JiSobk, X, 5. 78 K L ik 22 30 vk e —spl 28 1y 24 AR idence from apatite fission track data[J]. Acta Petrologica Sinica,
R AEYE [ 1], suERHR, 2006,27 (2) :97-106. [ Chen Zhengle, 2007, 23(7) : 1671-1682. ]
Wan Jinglin, Liu Jian, et al. Multi-stage uplift and exhumation of the 67 B, 1 %) s B S y S R T B A M X 2 LR v - A A
west Tianshan Mountain; Evidence from the apatite fission-track dat- T, H2ERTZ, 2011, 18 (3) : 33-41. [ Xiao Hui, Ren Zhanli,
ing[ J]. Acta Geoscientica Sinica, 2006, 27(2) : 97-106. ] Zhao Jingzhou, et al. The tectonic-thermal evolution history in the Ku-
60 FLIEH B VR TR AR AR TR L X T B s Y 2 AR AR I A ruketage uplift, Xinjiang province, China[ J]. Earth Science Fron-
[J]. M 2% 4, 2007, 81 (8): 1081-1101. [ Du Zhili, Wang tiers, 2011, 18(3); 33-41. ]
Qingchen. Mesozoic and Cenozoic uplifting history of the Tianshan re- 68 L, XA, AT A, A AR R L X A AR R — R R
gion: insight from apatite fission track [ J]. Acta Geologica Sinica, TR . 3k BB K A7 2478 42 05 1) S 4 [J]. #h=F G ,2014,21(1)
2007, 81(8): 1081-1101. ] 249-260. [ Gao Honglei, Liu Hongxu, He Jianguo, et al. Mesozoic-
61 AN Lk R, SR s 5 R R I BT R S I S v Cenozoic uplift-exhumation history of east Tianshan: evidence from
JRCBURZRI A ST (1], H R 244, 2006, 80 (1) : 1-15. [ Guo apatite fission track[ J]. Earth Science Frontiers, 2014, 21(1) ; 249-
Zhaojie, Zhang Zhicheng, Wu Chaodong, et al. The Mesozoic and 260. ]
Cenozoic exhumation history of Tianshan and comparative studies to 69 ARG, I A S i P R T AR A A 1 — i R
the Junggar and Altai mountains[ J]. Acta Geologica Sinica, 2006, 80 HLER——F 525 F 22345 P ol 9 DO RR [J]. DUFR~:42, 2015,33
(1):1-15. ] (3) :427-438. [ Gao Zhiyong, Zhou Chuanmin, Feng Jiarui, et al.
62 AHBE ERAREE. T A AR LR Y L RETHIEE  #5 A BEKA Distribution of a large area of sandbody formation mechanism: ephem-
SV AR 2 [ T]. R K224 A RFEA AT, 1995, 31 eral streams in arid climate[ J]. Acta Sedimentologica Sinica, 2015,
(4) :473-478. [ Yang Geng, Qian Xianglin. Mesozoic-cenozoic uplift 33(3) . 427-438. ]
of the Tianshan intraplate orogenic belt: evidence from zircon and apa- 70 ittt EREA, TR, A, ENE R b R g b —H A= LT
tite fission track dating[ J]. Acta Scientiarum Naturalium Universitatis B WS I R AL [J]. b 5 B 2 ,2006,41(4) . 648-
Pekinensis, 1995, 31(4) . 473-478. | 662. [ Fang Shihu, Guo Zhaojie, Jia Chengzao, et al. Meso-cenozoic
63 ALIAH], EWER, A P EREE—m R AL REET D heavy minerals” assemblages in the southern Junggar Basin and its im-
B RATEE[ ], A AT YR 44, 2007,26 (5) :399-408. plications for Basin-orogen pattern[ J]. Chinese Journal of Geology,
[ Du Zhili, Wang Qingchen, Zhou Xuehui. Mesozoic and Cenozoic 2006, 41(4) ; 648-662. ]
uplifting history of the Kuqa-South Tianshan Basin-Mountain System 71 B R R, T E S D AES 3 IR R ) T AT
from the evidence of apatite fission track analysis[ J]. Acta Petrologica =[], WS KRS H R, 2004, 25 (2) : 121-125, 169. [ Jia
et Mineralogica, 2007, 26(5) : 399-408. | Chengzao, He Dengfa, Lu Jiemin. Episodes and geodynamic setting of
64 JEITFEEE BRDURK. BT 5 4 340 5 W P e R T A AR AR S IE R Himalayan movement in China[J]. Oil & Gas Geology, 2004, 25
[J]. %A 53 B8, 2002,23(3):179-184. [ Zhou Yuzhang, (2): 121-125, 169. ]
Chen Hanlin. The fission track evidence of the uplift in Late-Creta- 72 MR ZEEH . B i et S e AT 1], il
ceous in the Kuche Basin, Xinjiang[ J]. Resources Survey & Environ- IRYE A 224 . A SR B2 R7,2007,30( 3) :406-410. [ Shi Xingmin,
ment, 2002, 23(3) . 179-184. ] Li Youli, Yang Jingchun. Study on the landform of Manas river valley
65 It BRIUPK, BRBERL, 25, B R 1L A AR B T 25 THME F o A [J]. Journal of Sichuan Normal University: Natural Science, 2007,

[J]. Bt K224, @R B2 R, 2003,39 (1) 1-8. [ Yang

30(3) : 406-410. ]



5 3 1 1o B A B A AR LB T SO R L 2t o3 S S DR B B AL 435

Relationship between the Tianshan Mountains Uplift and Depositional
Environment Evolution of the Basins in Mesozoic-Cenozoic

GAO ZhiYong'?> ZHOU ChuanMin'? FENG JiaRui'? WU Hao® LI Wen"
(1. Petroleum Geology Research and Laboratory Center, RIPED, Beijing 100083, China;
2. State Key Laboratory of Enhanced Oil Recovery ( Research Institute of Petroleum Exploration and Development) , Beijing 100083, China;
3. China Earthquake Administration, Beijing 100036, China;
4. China University of Geosciences, Beijing, 100083, China)

Abstract; Clearing the relationship among since Mesozoic Tianshan uplift of time sequence, scope, and north and
south on both sides of the basin sedimentary evolution, which shows on both sides of Tianshan mountain, Tuha Basin
in Junggar Basin and Tarim Basin has important demand to recovery basin protoeype. Through the analysis of a large
number of previous apatite fission track dating data, quantitative calculation of gravel transport distance and prove-
nance , the nature of the basin, depositional filling and palaeoclimate changing and the ancient flow, it is believed that
of there are four periods of stage uplift of Miocene to Quaternary. They are Late Triassic to Early Jurassic, Late Juras-
sic - Early Cretaceous and Late Cretaceous to Eocene. The uplift range are two small and two large ones. On the analy-
sis of the Tianshan mountains north and south on both sides of the basin on the basis of lithologic, stratigraphic and
sedimentary characteristics, combination of Tianshan uplift mountain range and time, compiled the Early Jurassic to
the early - to the south of Tianshan uplift area and its quaternary sedimentary facies evolution, it is considered that
Tianshan uplift controlled the four phases of the unified by the early and Middle Jurassic in northern and southern Xin-
jiang Basin flood lake basin to the Late Jurassic and Early Cretaceous basin began to differentiation, to thoroughly split
into independent sedimentary evolution of the basin since Neogene. At the same time, it is clear about the Tianshan
mountains between the north and the south on both sides of the basin, hydrocarbon source rocks, reservoir and cap
rock important formation to the Tianshan uplift. The understanding of clear and distribution of hydrocarbon source
rock, reservoir rock development period is of great significance, also some enlightenment to effectively expanding the
scope of oil and gas exploration.

Key words: Tianshan mountains uplift; Mesozoic-Cenozoic; Xinjiang area; depositional environment; reservoir and

hydrocarbon source rock



