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Abstract ; The study aims to discover new prospective areas for deep oil and gas exploration based on the understanding of
tectonic and sedimentary response characteristics and evolution patterns of the Xiaoerbulake Formationin, Tarim Basin.
Under the guidance of marine carbonate rock sequence stratigraphy and reservoir sedimentology,it’ s made certain that
the Lower Cambrian Xiaoerbulake Formation mainly develops restricted-semi-evaporitic platform, open platform, platform
margin , slope-basin facies according to core,logging and seismic data and thin section observation, combined with the fea-
tures of tectonic paleo-geomorphology. These sedimentary facies can in turn be subdivided into multiple subfacies and mi-
crofacies ,and their distribution is characteristic of zonation and inheritance. The fine interpretation of the two-dimensional
seismic lines across the basin helps to identify the features of seismic responses of the main Cambrian sedimentary facies
in Tarim Basin,and recognize six types of seismic facies,namely the intra-platform microbial mound/shoal (SF1) , intra-
platform low ( SF2 ) , inter-mound/bank sea ( SF3 ), gypsum-salt lake ( SF4 ) , platform margin ( SF5) and slope-basin
(SK6). Then the boundary of sedimentary facies for each facies zone was delineated and the relation of facies zones dis-

tribution with paleostructure and paleogeomorphology was revealed. According to the isopach map of the Xiaoerbulake
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Formation ,it’ s made clear that there is an EW-trending paleo-uplift in the southern basin,and two depressions in the

eastern and central basin. The First Terrace lies in the southwestern basin,which transits from the wide and gentle Level

1 slope-break towards the central depression,while the narrow and steep Level 2 slope-break in the central basin rapidly

transfers to a deep depression towards the east. In addition , the seismic interpretation results, analysis of outcrop , observa-

tion of cores as well as microscopic observation of thin sections were used to generate the lithofacies paleogeographic map

of the Lower Cambrian Xiaoerbulake Formation, providing favorable evidences for the exploration of deep carbonate oil

and gas in the Lower Cambrian Xiaoerbulake Formation of Tarim Basin.

Key words: tectonic-lithofacies paleogeography, seismic facies, intra-platform low , intra-platform mound/shoal , Xiaoerbu-

lake Formation, Lower Cambrian, Tarim Basin
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Fig. 1  Schematic diagram of structural division and the Cambrian lithologic column of Tarim basin
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Fig. 2 Typical markers of sedimentary facies of the Lower Cambrian Xiaoerbulake Formation, Tarim Basin
a HRAZA, RAEHRGUR, TS I, 1% 6 550 m, €1x, JIR - Z8 %W b, FA, DR S IF, M5 6 595.3 m, €, Fikil . BBZH T A,
PR LT PR 1 884, 1 m, €1a, BN IEAT; d JRES A 2, A0 S I PR 6 396.5 m, €1a, (5 N AR s e i0RE A, R FORIA AL, B8 1 T,
IR T 757 m,€1x, 5 MEH ;£ BDJE I B HRUR 5 267 m, B4 1 3, €1n, LM g SRR B - df A=A, A B EMALIE , HETRS5 268. 1 m,
B 1 I €, G h. QURRIE M A 3R 7 356.5 m i L, €ix, RHEE - 050 TR RO HRVR 7 643 mBiAN 1 3 €, b - A



14

W%, 25 3 BUR G T JERGE 1 IR A B se 2 M3 — e Al M BRI 15

AR P S DU A, 5 A BBk, Wk 3
FAFAACIE DTS o BRIR SR I UUAR 2 2 L
FREHP B = e BUKA 5 B = AR SRR
L, A R D A AT AR RS . PR IR E
TR A BF 7 5] B — A BRI 8 S AR JS ) P A
TS, PRI P X TP 4t 2 TR e A A LA
Iy SRS AL M R

JRR - Pk B S Z S EEE, T
PRIV, K AE AL, B2 EH
HEhA VHBA oA VRS e B 5 SR [HEZ2 5
KK AR WHZ 1R , il AR P BT , (7528 %
AN AR Pl IR MR AR A = s )R
THRIEA SRR A A %I (K 2a,b) o RIE
AR R ICRRER S5 RTTURR B 1) 25 53¢, W 4R 0 Dl 28 1)
PSR PR AN, BE— 2000 N I R PP A
=R

TF W 5 HAR S ) 9 S B AR R AR L e 4
BONR T 2w TR A M A BE R M
WA T EE AL = B (BR) B R H Ao
H EBEROBE WE A KA BB RK s e
ez F AR (K 2¢ —e) o TFRBHMEZELT
3 N i | M) 45 P 3 S5 S A, LR T i e i
M A JEME B S HOK TR D o AR

1 1810 5 32 WA T 3l 53 AR AU v i 8
BUKMRBE B, EAENERE)Z 00 A B0 m REHLAT , 1%
AR N DU £ BN R E H o SR AR
B H IR S i (18 21, g) s (R RE i
BRI e (B DUAR, DU 200 R A B =5 T
AR PCE IR OICA 25 o FEE R E G4 mMEA, LUK
ke A e e e O

AR — AR 7R 3 HLR 23 i 2R 950 M DR Y 1l &
B, ALT GG SMI , 23 mb R AR B R AL 1] R A
M A AR ER LUK S K e TR
HORB R SRR BT R B ALK B
HAECE 2h, i),

2.2 BHME

ARG WL R S5 I A0 M 7 25 BT o0
B, APIESE X B a8 T € G 1 AR A B Se 21 9 S A T
DU 70 o DIZESR 1 D BIREAT 50, 1 2R A 47 oe
BB R F I G HARTOR, #E— 2800 65 N5
)TV A , 5 PAYRME 2 2 455 DA 420 T 0 5 S R
Mo R 1 H AP R W T JE RGeS AR A L ve Lk
BREN G NN, BA W A5 AR B0R 45 R

MIET 3 SRR & rp T LA Hh 1 - A r 5 2 AL B 4KC
KA, ABIER = m B8 3) o M2k L
RH U BAAIE GR B AR AL B AR WA, Jey s Hi 2L
SRR S, P IR E 2 BAT A UBOR B Vi
fRE L TR BT AITSE 1 2R A B s 2L 5 2 SR AL
A R A 2 ) 28 B B 4RI, D2 BURR AR 2 A
S R RE A 1) d ) B B o T A

2.3 EHTRAE

TEERS T FERGE M R A 1L yE 24 10 iR B A 7190
R 0 R A1 5 Sk 0 T 20 A ) Sk b, 2ol 0 2%
B Fr () AT T A 8 11 A RS a2 I TTORRUR ) T
i AL I I X FE AT TRt — R I E X N DCRAR 9 50 A
WU, O B 2R AT 5 211 T 0 RR AR 9 20 A 038 A 42 1t
WA o

MIT 1 H = EFR 1 — I3t Ai o7 s fi T - 13
6] 1 AR - DURB U FE R i (P 4) , n] LA H A
1) b 1 IR A 1 5w 2 RE P RAT 1) 3 H o i v 5 1) i il
S T e) bk 2B R R R (¥ = D
Hz o a HJR KB WAL, JEh 5 1 IR A 1 v )
7S H T A RS TS H s a B E AR R
A fi v L rp B, W IR 1 AR 2 B HA ek
TR 5 N () PR A B B 20 3t 1) v L A
RO, B R AR S A I R B TR, T2 R B
BN G ANELL R G N MR AR, 325 DU T i
3B T AN REME DO AR Dy 32, 2% DX S8R 35 R A R 4 i SR AR
WO

MRS H = HE2 I — A 1 i HDURA X HE
Kl (B S) , al LUA B 1) b R A hr se 2 8 12 R
AR 1 HT7 GRS T otk EE RS
HOATE VA A SE A A B R T L,
RS H B2 H—i K TR Z ISR, 9 B R I o
KBFFE, R 1 —i FELF R A A HREREK
FNE, W = IR R TR AR B DR
(30 53, 4 DXI PR 2 o) o X G 3R WA 1 2 b Y P g
TR R R e 4 R T R R - 28k B DU, £ 2L
KE AR - 28R PE ARy 3=, i — 25T L&) 4y
L F P S PR

3 MR - DU AR

3.1 HIEERB BT

MR AR S W RE DU A MR ) T A i 7 4
I, AS T i 7 A HE T 7 AS [ g o e ol TR



16 £ E Kk R 540 %
R ) RS/(Q-m) B
g e 0.2 20 000 |7, pa i / %, T
P 4 GR/API RD/AQ- " DA
| % |4 |o 150| (m) 0 ( m;O 00010 e ;fﬁ’ i
7700 L I
o B I B w | %
;% ¥ I 4 % %
2R W | A
4 n P HH 22 s
il
\: \: = EEK - WA A, b
x| ¢ ;'i ~ 7 O ARG TR
ﬁé § % e === B iR,
| & % VA R - LR E g
vl %:e; % G J2 B 2T A || G| g
. BHRE, FETIL it
\: \: < /J‘ﬂﬁ}[‘ﬁg» g‘éﬁ
© @l %
L DI

K3 SRS T 78NS H /R A T s 4R B TURRAR 0T (B4R 1 F)

Fig. 3 Typical single well sedimentary facies analysis of the Lower Cambrian Xiaoerbulake Formation, Tarim Basin( Well Chutan 1)
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Fig. 4 Well tie profile of intra-platform microbial mound/shoal of the Lower Cambrian Xiaoerbulake Formation, Tarim Basin
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Table 1 Typical seismic response features of sedimentary facies in the Lower Cambrian Xiaoerbulake Formation, Tarim Basin
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Fig. 6 Seismic interpretation scheme of the Lower Cambrian Xiaoerbulake Formation, Tarim Basin
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Fig. 7 Tectonic paleogeomorphology and seismic facies model of the Lower Cambrian Xiaoerbulake Formation, Tarim Basin
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