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Stratigraphic correlation and source rock distribution of the Middle-Upper
Ordovician in the Shaya Uplift and Kalpin outcrop, Tarim Basin
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Abstract: The Ordovician strata in the Kalpin outcrops are the westward extension of a large carbonate platform in the
Tarim Basin, and they have experienced the same sedimentary evolution process as the basin. Based on biostratigraphy
and carbon isotope stratigraphic correlation, the Middle Darriwilian Isotope Carbon Excursion ( MDICE) of the Middle
Ordovician Yijianfang Formation and the Guttenberg Isotope Carbon Excursion (GICE) of the Upper Ordovician Lianglitag
Formation of the Shaya Uplift correspond to the positive excursions in the lower part of the Salgan Formation and the
lower—middle parts of the Qilang Formation in the Kalpin outcrops, respectively. It was inferred that an unconformity of
the second episode tectonic movement of the Middle Caledonian existed in the upper part of the Qilang Formation, and the
Qilang and Yingan formations above the unconformity corresponded to the Sangtamu Formation of the Upper Ordovician in
the Shaya Uplift. The eastern side of the Lower—Middle Ordovician platform in northern Tarim showed a steep slope due to
the rise of global sea level in the Early—Middle Ordovician, and the platform thickness gradually thinned to the northwest.
The northwestern Shaya Uplift and the Awat—northern Kalpin region belong to the slope to basin sedimentary system. The
Salgan marine source rocks mainly comprise the condensed section of the middle—upper Darriwilian, and are distributed in
the Awat and the northwestern Shaya uplift as indicated by the electrical characteristics of outcrops and drill cuttings. The
depression between the small carbonate platforms of Kalpin, central Tarim and Shaya Uplift are favorable development
regions of source rocks corresponding to GICE during the deposition of the Lianglitag Formation. The Yingan source rocks
are most widely distributed in the Awat and Shaya uplift.
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Depression; Tarim Basin

I fs HH#A.2015-06-10; 11T HH:2016-01-10,
BB/ XFFE(1976—) , B |, B9 TR, NFRIR L A TS 68 2058 . E-mail ; liucunge@ 163.com,,
E&WH : HERHEE AL (2011ZX05005-004,2016ZX05005-002 ) Al 5 5 5 A58 % BRI (973 314) T H (2012CB214806) %8,



5 2 1]

XIFFH A5, 3 HUORZE VD RERE & ST 35 Sk v 1 B B GE i Z A L B il 0 A - 171 -

s LA 5 Aoy 7 3t X B g 25 8 K ) T A 7
IR MENF AR IR X 2 BRI oA
U L DA BT B4R W I 2 7 AR R B, 0 B LR Y
TR EIRE PP R T X, RZ S E X
2 BRRIAT R Tl A IR Bk
R R e U A AR AR SRR S AR, A
AR X rp R G VS I AL | rh L BB SRR AR T
LN B R GE I 0 T 5 4 DX e B g 25— [l
Pre A bR Gt /K v B E B G HAR 4 A
EpT2H-5 f5 X R HLEA A% 20 1SR B8 A 2 9 o I O
FAFAESTE T E BT AR RORL, Al
M2 %k O v A WL BB, FR, R N BER
LRI ED T2 e U5 A BT BU AR BB B P 43 A 7, )
PRBFARE

ARSCLAT AW o il a3 A
HoJz= o A AT R Sk AV HERE R S AR SR, O
JEVDHERGEI T T AIATEE Rk rh— L B R S E RS L,
TERTIf—Ba] FL S M0 HE [ AL B Bl R B R 5 M T
RIS T PR B 28 T LA ED - 2 I 1) 4y
i, DI B4 BURPERRI R R LA 2

I RS 5 X TR — R R PR 5t

] FEH AR 5 8 B R 1 ¢ F ol B 75 Sk 5E
B P R IR £ 2 5 2 75 78 Py R B B PR 6
FE PP A K e gt Y T R
2 LSL AR ] 555 900 Ma HYPESE X i 700 Ma 72
A B TR TR S R A 2 5 o 4 72 o e b
RN VN oL LIRS e N B T AWa vt N €
700 Ma LAk i PFGVE 53 AR SRR & 7F—
i, VORERSE PR XHI H48/R T FIERSG Y /)AL
SO AN TR T2 R H R AR A P s 4R S A A
RIFCAL) KR AR RCA T (18 1) FE— AR
JZRENE S EE L DX AR X EE PR ] X () 98
A Pl 22 b )23 2 28l P R B Bl PR 6 2 15 b ) 7Y
HEAR R —FR 4y, I 207 T MR A DTRR AL R

0 50 100 km
[~

- FECEESS A
o Lo gk

o0 RN
BN L =

ME N Mt Y

B B BURZE AL B A BT S Bl 4 A
Fig.1 Distribution of structural units and wells
in the northern Tarim Basin

2 WIRER S S UDRERER D 1 RS E N L

2.1 EREMfRMESS
2.1.1 AFRIRK

F TV R Bl TR £ Btk ] 37 3% E B AT A it
R iRE K IR R AU RE T, B[R o R AL A R B
82 N T Dl 4 BR M B R k5 b 2 T L F
FEH | ARSI 3 AT A ko
P B R 30 Btk ) 07 2R TE A% - (1) Hh BB 458 32k B JE R
Bl £ % 1E 585 (MDICE ) 5 (2) IR SE st
U SR A B [ o2 R EEAS (GICE) 5 (3) B
PRI ZE A Pl 4 7 5% [R] 32 3% 1E 352 4% (HICE) , MDICE
1 GICE 38 Ak 576 LT R B A 56>
1M HICE 516 B B ThE 7 v 2 400 vk 303 700 24 4 2K 24
T RED) 2

B B 2 b B Pl 2R Bl ) o7 38 4 22~ F 5 L
R BT B 5 Sk DX R 0 TR IR 2 ) 22
S, AT B RO R i Zems A 22 R (H R A B —
B, BEKKAECTRD A wxlA AR s
HAB L e AR LU S R e
212 THorEYE

AT B 55 Sk 3 N BB 2R AR Wb R T S
TEAR AT X ST 1A A A 2B A R
JAUT AN S M X ST TR R A A R
A BV ) F) T RV A VS O R 8 —
JRRARE DB B e A K, B AT Ry R
Lenodus variabilis — Eoplacognathus crassus 5 il Eo-
placognathus suecicus 75 , IRH Ay H B2 B H: 35 i Bl 2K
R, 5 FER R TR G L, B R T TR
AT 2.81 m ZbA2E 41 Nemagraptus gracilis( Hall) [1)
EIALE R rh— BB Y SR % Lk
Tl H B T A Pygodus serra 47 Fl Pygodus
anserinus i B4 F . VHERER | S112-1 JF . S114
JFEAITO01 Jrbr b R B b )2 v A BT v BB 5k
BRI AIE AT Pygodus serra 47 B BB HH & 4]
BINA I A1 Pygodus anserinus 7 F1 2L i 1 H 10 2
JE A1 Belodina conpressa . Belodina confluens i ( &
2) XL R 28I A RE S 5 ) B R Sk 58 4 x
o, 53 R DRI AR X
WAFTERF BN FEIEFR R [Al 28 L JZ 0 e it
TARAURTE
2.1.3 R A BRI

AWM FE LR o B T U AR S112-1 3F
ST14 FA TOOT FH-AL I 2 il sk [ £ 38 K4l
T S112—1 J1A1 S114 JFFEBSHOE (B 1) Kkl



<172 - o b B % B %38 %
I T901JF St12-19F St14
LEAR | TGR/API [y] # 1 i GRIAPI [z | 4k |1 GR/APL [ipg 1% |
gilm|a| [o—1s0| m | i | 0—150| m | Flii [0 0—150| m | A | L
F5 S50 [F]e e 1 ] E il
b = [ = g ]
PN == [10] = & =
oy | 4L =[] = § 6. 200
. #[:I = 16 2000—] £ =
. 5 600 §E} . = s £, = £ g
B e 6] = R — Sz 3
i 17 = 55 3 = % f 3
W | | g 18] = ¥s . 6 250 s § S
% 18] 16 250°=] § 5 2 ] T ¢ s
4 = =% § 8 - 2 S
24 -~ 3/ 5 % ] s 3
] S ] < el TSR
= = = < g 3
é;é 6 301 = 4‘1_"\ 7630"‘1"\1" 4 L4
(1 T ==
¥ IR HE ? ° L1 o] !’
= s e — | ©] g
% 5 T
4 2 ] *6350j_J?—_|\:H 11
— w2 *6350J]SJ]A_| <11 ]
— 29 L . S T&LI_L
I 55 £ 5 s —
ik| i SE—sg § £ ]
| |4 33 = % § 3 0]
k- SReel3E $3 8 040 —
= 3TV I S = <] N
B s 500 S CIRCIE- T s
W | 5580833 TS5 e S oz 8
I RN S s S f 3
g Se3Sz2Y e
S3538SS 6 45 —s § g §
b pzsle orE o5 S S
A 25 SSaSR FHE S ¢ s
> 8 Lo | == BEI BB 23§ S
] WE WRE  SRKRE KA S & &
B B B B o
EWREKE WEKE SBEBKE  GERE

A 2

BEHUR G AR B I rh— R R S a PR A 0 T

Fig.2 Comparison of Middle=Upper Ordovician lithology and conodonts in the Shaya Uplift, Tarim Basin

R & DFHERR (18 3) UGk B EIEAR 4 S R 5
TR DX — I BBl Sl [ o7 3R T, AT TR Sk R 4
BRACHEBr—aIL i B[R] 67 2 i 25 | A T A AR
FTHISCRRTO ) N 3 T LA Y, S114 - AE— ]
Frefrp B3R DA S112-1 HAE A /R BT dd h i A1
PR B S T — R HLUEAR 4 L SR E 3 A
R R IEEA . TOO1 H i T R HL 94 A 4 L 1
BRI X A [R5 28 Rh R ARAE 12 7E— (Rl s 4 vh
T AEAERR R R IE IR AR S R B S 4 1 3BIE
RS RRHE B A A

XA HZ B E T, B 3 S114 I
— [0 i 20 L B[R A7 2R IR A X N T R
Ab2E g 35 AR 3 i J /K 1 Th G /9 MDICE , 5
Pl P 3k 5% /R T2 IS0 15 A v LASEAT S5 kL
S112-1 HH A /R EL s 2 TR 22 [ L A% 20 ) 1 75
R xR Tl I R A GICE, 55 1901 F #1535
Sk HR 2H DA B U R R Sk A b R RO S AR
4113 i ) TE RS W] AR R L

T901 i R BB 2 [ F—S 3 AR T &8 54
P8 Sk TR 2 — B0 A ik R, 38 B S i e o A
(B 3), i A RIFpM e, 78 R HIE
R TURRA 85 LK A mg FnAed ek & 2 1 —

YR DX I AA) i 4 R 7R3 KR 25 R oA i B
R A 15328 3l X A9 35 42 20 78 U0 P ke
B iy [X 36 B fi A B TO01 - FIE AL KB A
Ter B B B s KO KA 2 -
(B 2)  FEAER S AR G s PR3 T LAt b DX 355 43
Bl R HLEE AR 2H 1 o8 4 il , SR 546 /R EL
SEA B — (R G 4 EL R A DRI A A R Sk
R FIEFEE—DAES T, MRS Z ERHZE
SENF U R SE U, X T U R - e e 5
2 N

TE S112-1 - BB SGeta /R L e b, 5
tlﬁﬁﬂ@,ﬁ;ﬁﬂzﬁa Pygodus anserinus %Wﬁ?’yﬁﬁ#
AMEER (K 2,3), HiEshig g K Tk mpmae
T TR A57 25 1 2 K T 107 P99 30 B, (LI I T2 8 7
Skt EASE L, W] B R SRAE SO B A SR
FEVDAERER PG YM2 X (& 1) A i b i B
EirS1- AR

TE IR & AR AR AR | 23 AR ) K AT
T, HAK P E S A2 C Rl B g AR T i
KR C A B A DA T S TR % 2 14 ke [7)
MZEMAE> | i T MDICE # GICE i 5%
VRS R B R ), MR TR B0 A 2 b AR IX 2



5 2 1] XUAFHE A5 3 HUR b VD FERE S S A B Sk v b Y B e i 20 b S e U 73 A <173 -

S114F:F1S112-1:rf b B g 4t T901H i I B g ¢ FlE R Sk F RS AR —dLdi
WZRD | GRIAPL | 0"Cl%o Jrie| GRAAPL | 5icmg, 3l | 4y e | gy [ETEH
Bl A0 100 3 23 | m 000 1 2 3 |2 0L 2 ) |2 0 1 23 B R
N i 3 sti2-1 AN EI;E‘ Kad
nEar \
SR ¢, ‘Il Ka3 | u
2 e . gl
] B i.t Yig | [5600) N, H i
— i J b " b
= |\ el ] ! Ka2 | P
% f@\ﬁ/ | i
EEEYS 3 2\
23\ e Y Gic | Kal
£ » 5650
% B
iﬁ/ X saice | 5| =
" th
q I { Sal | B
i | I 5700
w5 B / {8
5 T H 4 L] RIS Dw3|
i ik
@i | & =7 };ﬁ
g / i b Dw2
i f 5750 b A4 MDICE %}%
Zﬁ i <4 j(/'%— B/\
’QQH I
| e | ok Dwl
{
IJ_I .
4 f 5 800) Dp3
4 Y - f\
1l Dp2 i
ZH )
* -
si14 5850 Dpl

o

K3 B UKD HERE R AT S AT rEE Sk A pRkrh— 1 BB Sem R O 2K 2 1L
Fig.3 Carbon isotope curves of the Middle—=Upper Ordovician from wells in the Shaya Uplift, the Kalpin outcrops and the world

MIEBAR A TIX (K 3), ik, TR R BE B/ NI AR U | P R BE Y U JT R AR

22 BFERTASRRERAMEXTLL ERI N Bim TARBRAAE . ARG /R TR A9
FTEP RV 38 5 T Bk T A PR e ji Al 2805y B BR R TUlh B S S R 5t

FEHE A SR 5 BRSO 4O A TP A R B 9 SRERIIAE GR INARARBURFAE A TOAR (P 4) .

¥ BT S S e ] Aty A s Th : =] o —
JRT2H GR BUE B A% i (K 4) v R A Af Ry IR B S 4 R U R o Ak BB R R — AR I bR
K5V ) T YG2-2 YJ2-11X TP7 S76 T901 YQS8
JELRE/ 0 GR 250 VERE/0 GR 150 VREE/O0 GR 150 VERE/O0 GR 150  EE/ 0 GR 150 VRRE/0 GR 150 /0 GR 150
m 0 U 10 m () KTH 150 m (0 KTH 150 m (0 KTH 150 m (O KTH 150 m () KTH 150 m (0 KTH 150
H 5 K
H 5 540 L e
iR L 5 68 659 Pk
7 6 03 16 500 0
0 e Z o E X R
w - 5 69 6 600 N
Wl 6040 714 L B E
I - 651 - éﬁ
3 5 55 3 L
O 16 05 é} O ® 5 700 661
i# [ aoff 15 652 L
IR 5 560| L L .
fTﬁ T | 571 6 62 g
- =30) 5 6 530 >
716 5 57 g 0 B 4
x O Teon |5 72 06
& 40 = 16 540 L
A} T 558
H % o8 | 1573
50| 5 6 550
7 18 1% 590 i
6 5 7:
609 L GR/API
12 3 6001 KTH/API
100 U/ 10°
| [ IrmarozEe
561
| RIRE | Wik | MRS | VRS |

Pl 4 55 LRG3 R I VA 5 Sk 2R T2 -5 VR R AR 1 8 L s L R X L
#k HERXT LR LI 1 aar,

Fig.4 Electric properties of the Saergan Formation in the Dawangou outcrops in
Kalpin and the Qiaerbak Formation in the Shaya Uplift, Tarim Basin



174 -

%38 &

B2 R A BERE T DA 2 BE (K 4)
BEATE LR IR R VK S, S A B X
WIS EE A B A XTI O R B R TE
TEVPHERE RS B FRE , GR A KTH ¥8m, 3R
FEBUAFAE B AR VD HERE R 38 YQ8 I IX 33, ]
PEEIE (K 4)

PR IR B 4] T B Mo K 5 Ui s A
Frle e B A, 6 5t DL 2 B0l 4k R A, IR
WBZ WL A, FEVDHERE AT A I, G S112-1
RN S76 (Kl 2,4) A /RS T Beas il il —A4~
FITPIR GR R, FZ 2T R 7 H H L5 E
S ARYE A A )2, GR RIELL R 5~6 m
RE— ERFGRY F L (0 S112-1 JF) R4 i
kB IR Z A JKIE R E KA S Vs K e,
W HB R RS, 1R AT BURE AR L
FUEZFVIBURIE sl 76 YO8 H X Bk
BrOURR (I 1,4) , SBe s v e A A0 el IX A fim B
A 1 ki sh i B, ARV ERE R P
#B TP7-S76-T901 J:IX (¥ 1,4) , F BJEE LI
WK, U Jo B 3 3 i A R R P i IX 2 3
LTTIR I GR S0 | A7 v B8 Bl 2R T 0 1l )22

TEYR-11X M YG2-2 I IX (K 1,4) 14
IRETEA T BE LB GR A KTH #h 2638 &, i B4
T B BURRE , S A 7R E e 4 B ) P e ot 7

WA IRAT I ]/

ASEE, ARIEVDHEREE A IR O v 4 vl A W R A e
FREXTLG (K] 2,4) T Bt B U8 o 7 5748 w5 A0 b JZ2 s
ONFHIR, YG2-2 HAEA R EL ST RS GR
M F U TR E (K 4) 5 876 HAHILIR B &
B, Bk v BB A, T LS R AR
HEAT X EL S AT RE L B 22 R IR A (K 4)

3 RELmmE s G A SR

P BLR Z b R —rp BB R TR £h A 5 ok TR
B2 VK I i 0 DORR IR BE AP Sk I 2 B
A e RERP MDA i TR IR R R A A
R ELA I S A AR D e SR 4 BRI
T A 1 TR BT A v o I R AR S T R X
BEUEAI & 2% (K1 5,6) .

LS ATLLE AR 6 Sk 1) P T LR 4
JEEB I, 7E BT ELAR T R R A, 1R 6 DR
T3 BUR R M AL T B b 4 R R P T AR
7R A H G S 0y b DX T SRR e R oK, M T
700 ms ; ] PY AT 1) 720 7 U, BT B 582 08 74 S e
WAL X /NT 100 ms, 85 R b A6 8 B —rh B
W A R £ 25 & MR B A FRAIE A, E 25 A
SRV ] 1 T SRR TR, VDR I A G b H X B R
P& T PP DX R K IR INTR R R 46 25 A
J7 IR R WA, T AR — 2 M AR ORISR

Bl 5 B R ZE LR AR 74 o) b2 )
FTHALE DL 1 gk BB,
Fig.5 WE seismic profile in the northern Tarim Basin

0 25 P B 0 34 e £

L o

—Z

L HEERGERI
-~

d

™7 11210571
Y12-11X
L]

TP39

o
g %48 2 /ms
= Q > $ Lol
700 L=t 2 2
3 A // —— 72\ E ik

K6 BEFRZE AL b BB 48 5 88 (b Il

Fig.6  Thickness of the Lower—Middle Ordovician in the northern Tarim (time domain)



5 2 1]

XIFFH A5, 3 HUORZE VD RERE & ST 35 Sk v 1 B B GE i Z A L B il 0 A - 175 -

TP BB 58— [ 55 2 UAR Y , R 24 T i
IRWIEE 3 I BERBEIUT (181 3) 85 HUR Z i db i
AT IR T FA IS g R (L
(ELB FEUR 4t Pl (R SRS e B S B PR IR L %
T MR 128 B A U0 I S AR 98 s 1X R B O T A
YQ8 HAR/RE Fe AU B TR ILAL (FE 4) , I HL
R T B S B AL IS BRI LT R
PRI A S L K B U0 | v T R R
IKBRBRER 5 72 SR W 15 15 il T P A ool — ol FL 4
TR e A P I e DXy AR — 2 A o8 2 5 7
FHAH, BRIR T S URT o Bk B B R
W12 .3 WA BL (I 4) T 5 LR ST R A J5E R 4
RO R RS BR A P9 R BT S EL
PEREE SRS AR 5K T A PR
ZAFE R A BT S g P —U AR 1) A%
AR AT FERT AL DX 16 1 7 = 7 ) AR S
AR BURDIR I o DL, A B 0 s DX TR
PRI T G B B T 5 5 R AR AR, B2 /R T4k
WECE A T B TR — VD AR YM2 X DU AR )™
MK A B R S DX 52 52 e e PR R e 65
MBS | B8 T 2 ORI 0 Ry AR e K i B 37
ST,

S MR A R F- 10T e, L B R LB A%
LU IR B8 HUR S P 18 2 A/ N R BR R 4
Y b R R R R AR 2 A B R R
WorE s AR VY 1) A, e R e v T IE R R AR
HOHL, B AT X IR R /N A B
Wb s 6 M, 5k B R S UV RE RS R LA A 2 R
o G HUATIE (P 4) | HEDIR BF 7 H DX A i HLAR
[ Fh 3 12 2l (BRI IE ZH TR ) 2 A T BT,
PR HARA IR EL A A e i S A, ATEF
B ORIV RE RS /N TR i R o 5 M 2 T R B
GICE XJ I F) R HLEEAR 2 IR A A R R B HLIX

TE R HEIEAR H DUBUR ], 3 R G A 1
PR N s sl WAy RE R R iR k4
Moz R s, R RIEHRFE, 3 s AR
M TR P R TR R 3 OV T T, AT ST X A
TENTARRIA o RS ORI D A R L A 1
PRZT R LI A AL DU IO RR B S AR, BT B W I
ANVOHERERS T R A7AE -5 B 4L AR R A ke P
ORI B T B/ T2 AN R AR AR IR

4 g

(1) Ay 31X B4 Bl 28 4t J2= 2 B FEL R 5l R Bl
MRER 5 HLPYSE R 3, 32— rp B P {4 BRI

TR B R L R B S £ H AR
TR BEPAE S, 5 HbJE B 1) PG AL AT FL 4 b X5
T VK T, VD A VG T X ] B R — ] B b S
X J& TR — A ITRUR R

(2) AR V> e I A AR A B DR T 9 ) v v b B
B Gt [R) 437 2 b )2 XoF L, U0 B R Al O R R Y
MDICE F1 GICE 433l %} i F 5% /K T4 3 A R
YA IE RS S R AL A7 e i AR ) 1T 4
P15 38 B AN FE G T, AN T L BB I 2= FED T4
LR, X R YD AERE L - BB e _IE R4

(3) FTEF b X 5% IR T 20 T AR R VR e 32 A
Fit JA 7% 01 H S U005 s B TR K, 7 BT BU AR RV D A
B B VY AU Ml X AT 43 A 5 B LB AR 20 ORI Al
B & RN VD HE /N BB R R e B M =2 T Y 3 B
GICE X1 iy K L E5 4% Al AR T A I B b X B
THRIR AT T ), 76 B BLAR AV e R L
A 5340

Sk

(1] BB, a5 b 0 M 0 i S 2 R Al Bly )2 20 ) 1o 7 6 ] 174
ST MR 2R 2R, 2003,27(3) :264-265.

Chen Xu, Wang Zhihao.Global auxiliary stratotype section of the
Upper Ordovician in China [ J]. Journal of Stratigraphy, 2003,
27(3) :264-265.

[2] BR5e2 BATE , R 38 BUR S50 8 M 2 2 Al S DTN
JEIF[I] 3R %435,2006,30(3) :193-203.

Zhao Zongju, Zhao Zhixin, Huang Zhibin. Ordovician conodont
zones and sedimentary sequences of the Tarim Basin, Xinjiang,
NW Chinal J].Journal of Stratigraphy,2006,30(3) :193-203.

(3] BRJE, 5KICEh, 208, 25 05 BLK 4 K S G b b BB 228 2R (8
HERMAEYHZ X [T]. P E R R R A, 2012,
42(8):1173-1181.

Chen Xu,Zhang Yuandong,Li Yue,et al.Biostratigraphic correlation
of the Ordovician black shales in Tarim Basin and its peripheral
regions|[ J ].Science China:FEarth Sciences,2012,55(8) :1230-1237.

[4] #RBWE BTHRIT, ¥ OB B ORI AL AR AR R —rp i
B — Y LT ) B TR Ak 2 & BT B S [ 0] AR e
1998,12(1) :32-39.

Cai Zhongxian, Jia Zhenyuan, Xiao Lixin.A typical carbonate plat-
form drowning event during Early—Middle Ordovician in north Tarim
Basin[ J ].Geoscience, 1998 ,12( 1) :32-39.

[5] JBUZ, A7, BIAE S5, B B R 3 il o] L 58 450 B i A< 2 U
WIIHT[ )] AL LT, 2012,34(3) :257-266.

Gu Yi,Zhao Yonggiang,Jia Cunshan,et al.Analysis of hydrocarbon
resource potential in Awati Depression of Tarim basin[ J ].Petroleum
Geology & Experiment,2012,34(3) :257-266.

[6] bk, sREAL, B, 5. 5 BORRTEE 2 X h— [ P 5 6
IR LB TR A WORE A0 ol M B [ ) ] AT A 9 47, 2013,
30(4) :344-352.

Ma Lu,Zhang Zhili,Wang Guan,et al.Microfacies of the carbonates



- 176 - & & B

) ERRE

[10]

[12]

[14]

and palaeogeography of the Saergan Formation ( Middle — Upper
Ordovician) ,Kalpin stratigraphic region, Tarim,NW China[ J].Acta
Micropalaeontologica Sinica,2013,30(4) :344-352.
AT K B AR AR AR B ORGP AR R SR
IR VA S ENT BUE 9 25 18] A 5 DURRBRBE [ 7] ol Hy 3 2
#,2010,12(5) :599-608.
Gao Zhiyong,Zhang Shuichang, Li Jianjun, et al.Distribution and
sedimentary environments of Salgan and Yingan shales of the
Middle—Upper Ordovician in western Tarim Basin[ J].Journal of
Palaeogeography,2010,12(5) :599-608.
AR TS SRR B XA ST SRR R T 3 ) T P — |
Gele UA s ROV AR AL S A DL O R [T]. A il 4z,
2012,33(2) :232-240.
Gao Zhiyong,Zhang Shuichang,Liu Ye,et al.Relationship between
high-frequency sea-level changes and organic matter of Middle —
Upper Ordovician marine source rocks from the Dawangou section in
the Keping area, Xinjiang[ J ].Acta Petrolei Sinica,2012,33(2):
232-240.
LTk, A2 B oK B A I BUR 4 JE I — B R IR IR
{953 FHBRALFASAEL )] R IE2F,2006,35(6) :593-601.
Ma Anlai,Jin Zhijun,Zhang Shuichang,et al.Molecular geochemical
characteristics of Cambrian—Ordovician source rocks in Tarim basin,
NW China[ J ].Geochimica,2006,35(6) :593-601.
DN S w7 = S AV B il 1 AR X 2 o e e R
FUAHBBR IR ] S A ,2008,29(6) :687-689.
Wang Feiyu,Du Zhili,Zhang Baomin,et al.Geochemistry of Salgan
black shales of Middle—=Upper Ordovician in Keping outcrop , Tarim
Basin[ J ] Xinjiang Petroleum Geology,2008,29(6) :687-689.
FRRE, 1, R A TR AR AR T B DL Y
HERAGAEREAE )] MBI, 2013,38(5) 754759,
Wang Qingtao, Lu Hong, Gao Lihui, et al. Geochemical charac-
terization of thermogenic gas during the simulation experiments
of the mature Salgan shale[ J].Journal of China Coal Society,
2013,38(5) :754-759.
R ZEER X5, 45 38 BRI S A —Hr i —
H 4 DXty A AR DU T SR 3 D 2 5 [T it
H24R ,2013,15(2) :203-218.
Wu Genyao, Li Yuejun, Liu Yalei, et al. Paleozoic sedimento-
tectonic evolution and basin dynamic settings in Wushi—Kalpin—
Bachu area, northwest Tarim [ J ]. Journal of Palaeogeography,
2013,15(2) :203-218.
BEHE, 2R, UK, 55 3 FELR 2 PGB PR ] FLAR 1B X
TR AT AT ] RT3, 2007, 12(3) :10-14.
Lii Xiuxiang, Li Jianjiao, Zhao Fengyun, et al. Re-cognition on
petroleum exploration prospect of marine carbonates in western
Tarim Basin [ J ]. Marine Origin Petroleum Geology, 2007,
12(3) :10-14.
JEUZEAE , FROGIH , 221, 46 3 UK S M TR P R 5 il 2 A it |
MEAFHRHEL) ] A IR U, 2005,26(3) :277-283.
Gu Jiayu,Zhang Xingyang, Luo Ping,et al.Development charac-
teristics of organic reef-bank complex on Ordovician carbonate
platform margin in Tarim Basin[ J].0il & Gas Geology, 2005,
26(3) :277-283.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

ZEB, R, TR AR, A BT U h— 0 BB SR A
MR ATIRURSERT A )] 22255, 2009,33(2) 1 113-122.
Li Yue,Huang Zhibin, Wang Jianpo, et al.Conodont biostratigraphy
and sedimentology of the Middle and Upper Ordovician in Bachu,
Xinjiang[ J].Journal of Stratigraphy,2009,33(2) :113-122.

HF R, A SO, E A, S5 YA fE S AT ]
[ 57 ,2013,40( 1) :43-60.

Shu Liangshu, Zhu Wenbin, Wang Bo, et al.The formation and
evolution of ancient blocks in Xinjiang|[ J ].Geology in China,
2013,40(1) :43-60.

KRGS EHE, s, 55 B R G b R R R K 1 R IE R
FRIBEAFAELT] A M S5 b5, 2014,36(5) :626-632.
Zhu Chuanling, Yan Hua, Yun Lu,et al.Characteristics of Cam-
brian source rocks in well XH1, Shaya Uplift, Tarim Basin[ J].
Petroleum Geology & Experiment,2014,36(5) :626-632.
Zhang Yuandong,Cheng Junfeng, Munnecke A et al.Carbon isotope
development in the Ordovician of the Yangize Gorges Region
(South China) and its implication for stratigraphic correlation and
paleo environmental change[ J].Journal of Earth Science, 2010,
21(1) .70-74.

Ainsaar L, Kaljo D, Martma T,et al.Middle and Upper Ordovician
carbon isotope chemostratigraphy in Baltoscandia: A correlation
standard and clues to environmental history[ J |.Palaeogeography,
Palaeoclimatology , Palaeoecology,2010,294 (3/4) . 189-201.
Metzger J G,Fike D A, Smith L B.Applying carbon-isotope stratig-
raphy using well cuttings for high-resolution chemostratigraphic
correlation of the subsurface[J ].AAPG Bulletin, 2014,98(8) .
1551-1576.

Ludvigson G A, Witzke B J, Gonzalez L A et al.Late Ordovician
(Turinian — Chatfieldian ) carbon isotope excursions and their
stratigraphic and paleoceanographic significance [ J ]. Palaeo-
geography , Palaeoclimatology , Palaeoecology , 2004,210(2/4) .
187-214.

Saltzman M R, Young S A.Long-lived glaciation in the Late Ordovi-
cian? Isotopic and sequence —stratigraphic evidence from Western
Laurentia[ J].Geology,2005,33(2) :109-112.

Rosenau N A, Herrmann A D, Leslie S A.Conodont apatite 6" O
values from a platform margin setting,Oklahoma , USA ; Implications
for initiation of Late Ordovician icehouse conditions [ J].Palaeo-
geography, Palaeoclimatology, Palaeoecology, 2012, 315/316:
172-180.

Pancost R D, Freeman K H, Herrmann A D, et al. Reconstruc-
ting Late Ordovician carbon cycle variations[ J ].Geochimica et
Cosmochimica Acta,2013,105.:433-454.

Sial A N,Peralta S,Gaucher C,et al.High-resolution stable isotope
stratigraphy of the Upper Cambrian and Ordovician in the Argentine
Precordillera; Carbon isotope excursions and correlations[ J ].Gond-
wana Research,2013,24(1) :330-348.

Munnecke A,Zhang Yuandong, Liu Xiao, et al.Stable carbon iso-
tope stratigraphy in the Ordovician of South China[ J].Palaeogeo-
graphy , Palaeoclimatology , Palaeoecology ,2011,307( 1/4) ;17-43.
FRT B ZNAR PSR AR B R A AR )2 sk ) 3 3R R
PCHRFAE B RS L[ )] )R 57535, 1994,18(1) 145-52.



5 2 1]

XIFFH A5, 3 HUORZE VD RERE & ST 35 Sk v 1 B B GE i Z A L B il 0 A

< 177 -

[28]

[29]

[31]

[33]

[34]

Wang Zongzhe , Yang Jiedong.Features of the carbon isotope chan-
ges in the Early Palaeozoic rocks of the Kalpin area,Xinjiang and
their significance[ J].Journal of Stratigraphy,1994,18(1) :45-52.
EEPN TR s L RN U NG E =2 2yl d Lk A 9 VAT
[ J] HuBTIETF,2000,46(3) :328-334.

Wang Darui. Macro-evidence of carbon isotopes for the Middle -
Upper Ordovician source rocks in the Tarim Basin[ J ].Geological
Review,2000,46(3) :328-334.

RS TR SCIR, TR , 45 B HLA 23 WL T 28 2% 1 4t 2 Ak
ZR[J] AR 5 AT 27, 2009,33 (1) :175-188.

Zhao Zongju, Pan Wenqing, Zhang Lijuan, et al.Sequence stra-
tigraphy in the Ordovician in the Tarim Basin[ J].Geotectonica
et Metallogenia,2009,33(1) ;175-188.

SR, B 05, W1 Bt A 3 HURART B 4 X B8 K 2R 2 e 2
S5 B HLER AL 2 WA RLRHAE [ )] 5 A B 2 2R 2010,
29(2) :199-205.

Hu Mingyi, Qian Yong, Hu Zhonggui, et al.Carbon isotopic and
element geochemical responses of carbonate rocks and Ordovi-
cian sequence stratigraphy in Keping area, Tarim Basin[ J].Acta
Petrological et Mineralogica,2010,29(2) :199-205.

BRI, 2 B PVIEHE AR 3 BRI A AR T
BRHIE R B MR AL 25 Bom i B e [ )] 3 B2 41, 2006,
80(3) :366-373.

Bao Zhidong, Jin Zhijun,Sun Longde, et al.Sea-level fluctuation
of the Tarim area in the Early Paleozoic : Respondence from geo-
chemistry and karst[ J]. Acta Geologica Sinica, 2006, 80(3) :
366-373.

SREAL, 2R O, S HUR e B X R P 2 Rk [ a2
FAHE B R R [T ] MR 244, 2014 ,38(2) < 181-189.
Zhang Zhili,Li Huili, Tan Guanghui,et al.Carbon isotope chemos-
tratigraphy of the Ordovician system in Central Uplift of the Tarim
Basin[ J].Journal of Stratigraphy,2014,38(2) :181-189.
Young S A, Saltzman M R, Bergstrom S M , et al.Paired 8'*C
and §"C

org

carb
records of Upper Ordovician ( Sandbian — Katian )
carbonates in North America and China; Implications for paleo-
ceanographic change [ J ]. Palaeogeography, Palaeoclimatology ,
Palaeoecology ,2008,270(1/2) :166-178.

Bergstrom S M, Young S,Schmitz B.Katian (Upper Ordovician) 8"C
chemostratigraphy and sequence stratigraphy in the United States and
Baltoscandia: A regional comparison [ ] ].Palaeogeography , Palaeo-

climatology , Palaeoecology ,2010,296(3/4) :217-234.

[35]

[36]

[37]

[38]

[40]

[41]

Edwards C T ,Saltzman M R.Carbon isotope (8"C,,,,) stratigraphy
of the lower—middle Ordovician (Tremadocian—Darriwilian) in the
Great Basin, Western United States ; Implications for global correla-
tion [ J ]. Palaeogeography, Palaeoclimatology, Palaeoecology,
2014,399.1-20.

Albanesi G L,Bergstrom S M, Schmitz B, et al.Darriwilian (Middle
Ordovician) 8% C,,, chemostratigraphy in the Precordillera of
Argentina ; Documentation of the Middle Darriwilian isotope carbon
excursion (MDICE) and its use for intercontinental correlation[ J].
Palaeogeography , Palaeoclimatology , Palaeoecology, 2013, 389,
48-63.

MR, Bergstrom S M, 5Kk JT3, S [ = R A g B g L
TG I [ 1] R, 2014,59(1) :59-65.
Chen Xu, Bergstrom S M, Zhang Yuandong, et al. A regional tec-
tonic event of Katian ( Late Ordovician) age across three major
blocks of China[ J].Chinese Science Bulletin,2013,58(34) .
4292-4299.

XWFFHE 250, B, A ) o P ke v — B R B e b 22

053 B HLAS AP T A SRR AR [ 0] I B TR
Al AARHERL ,2010,37(1) :55-63.

Liu Cunge, Li Tao, Lii Haitao, et al. Stratigraphic division of
Middle=Upper Ordovician and characteristics of the first episode
karstification of Middle Caledonian in Akekule Uplift Xinjiang,
China[ J].Journal of Chengdu University of Technology : Science
& Technology Edition ,2010,37( 1) :55-63.

Thompson C K,Kah L C,Astini R.Bentonite geochronology ,marine
geochemistry, and the Great Ordovician Biodiversification event
(GOBE) [ J].Palaeogeography , Palaeoclimatology , Palacoecology,
2012,321/322.:88-101.

A 1 ERLA b T i FE A LR 8 R A B R
L] AT, 2005 ,27(5) :468-472.

Yu Renlian. Characteristics and significance of the Caledonian
karst in the Tahe Oil Field, the Tarim Basin [ J ]. Petroleum
Geology& Experiment,2005,27(5) :468-472.

XUGEIR, 22 B, 45 1 R G R R B AR A DO R
225 MR Rt )2 R B MR 29 [ ], R kAt
%#,2012,42(12) :1802-1816.

Liu Jiaging,Li Zhong,Huang Juncou,et al.Distinct sedimentary en-
vironments and their influences on carbonate reservoir evolution of
the Lianglitag Formation in the Tarim Basin, Northwest China[ J].
Science China;Earth Sciences,2012,55(10) :1641-1655.

(w8 W)



