EEXRBETOERREDIBE
HERESBSIER

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

e Blith FToLE FAE %

p AR TN



T/, KR HFLA
#H @At FERK

Structural Features and Petroleum Geology of Kashi Sag

and Its Adjacent Area in Western Tarim Basin

ISBN 7-5021-5248-2

J

Il

ISBN 7—5021-5248—2/TE » 4051
EHr. 40 007T

|

8



BEEREMETLERERDIRX
MiE Bt Sl S MR

A#k Fak FELER F

A Tl O A



MERE

A RETIR LS TR LIRS B A WL RIE . SObIAE . R R A
SO TERFE, ARSI T AP I AT T 2 WA, SRR R R Y
R 3 R AT i b TS A9 B TR D iﬁ‘l‘ﬁﬁlﬂﬁw?ﬂﬁﬁﬁﬁﬂ*~mﬂﬁﬁm
o AR B Ao K R AR —

FEAIGEE, DmTREEAN SRR L) A,

BHERSRE (CIP) Y47

B BUAC A i 1M B B H A i b [ R i S S b R i
5. Fim Tk R, 2005.10
ISBN 7-5021 - 5248 -2

. 8-
M. J&--

. 8 HAG M — AR A HET -~ BT
IV. P618.130.2

hE A 5 CIP BR BT (2005) 116937 5

IR TT: AL d R
(JERCLETTIMEER 2 K 15 100011)
[ k- Www.petmp'ul.‘r..cy
BBl (010) 764262283 #17EP: (010) 64210392
2 W £EIHESE
BN R AR EL R
20054 10 HH5 11 2005 4R 10 A5 1 BCERR

T8T <1092 A A, 1716 EP5E. 15.5
FECG 390 FTF  HIFEL 1—600 M

(hnt BEnde AR T, AL EATH A TR
FEALERE, B R




T

Bl

7 45 R BB A R AR SR AR A PR RIS B 32 T e A 113 5 LR . X A i
R S E SR o

WA [T (o7 T4 BUR 23 T 3, R ELR S PH R P M — A g ot EARY
24000km?, TREEEEEAE, JLABRR L, FEIS KRR AR 876 R4 1L A
Bk, FILFITERAILERAMBETERIC R W S AT B LR TR SR s SO T
IRETE MR K s, AR, BRETENRET/RIE, FUREHK. Bp*
T, EREAE. ERERDUES . ARG R R E R ILHTER S L AGER, WRETE
3000m LA _Eo WA RO S LR, RN 1250m . INIKBBEIR, R
WL EERBAR S LB, FEXUFBRME, BES A, Bib, YE, KBS
], BEACENIRAT AT [ R SR AT TUIRG AR 7 ) D3R A 2 FOT R A 4 LU R R R L [0 T 3
AT BRI AR, SR KRR R R L RSB RS, R iR T2
B, ETHREKE 163~62mm (SHR—W), FTHSE6.80~11.7C (BHR—EH),

WX NI E AR RER A B AL E N RN, ZBRERE, KD
L MR WA UG P R H AT 4, TUIRG P9 & B AR B AR P [ A ok H R BCEAT HES G
BRI, RASHEEBRNGS REEAR (BJEX 5500m) AR, KR
%ﬁ%,ﬁ%%ﬁ%T%ﬁm%ﬂﬁaﬁ%m%mﬁomm¢7ﬁ,%Eﬁ%m&@ﬁm
BEAL AR P SR A Y RN T PSR AR R AR, 20 I BRAE 2 FF 4 o W A Ti e
TS

1952~1956 4E, BUFMELHb AR T 3BT = A0 BAZEWE -4 X FF R A 1:20 T RE AR K
NEB— BT RHFR TIE, FraEn 1:20 T4 R REZSESENE, 1953~
1955 4, fEF MM FRARLR b, FRAMSTHRERNE. BHEMEHRFs 0, £
TR RP A LR T DB, 1957~ 1961 4F, 7€ J5 3 A 3t PR 2 19 2R Ath 1,
A S TR SRR e S TR R TR T £ TR E RIS, SR T DRUAK 115
TR, TRTHA&S. HERBRNE, BET —MEER, HETHENST
2 BT 1:20 THURE, % THME RS BREER MR E AT, RS
M, RIS, 1969 4, FFEEA M AS BLUR Ho VR A0 Xt w1 U1 B A6 b IR B HEAT T LR IE, 3
FENRE: PRE S D TUEA ERMAGHMEEENEMZER; FENMIERSHE
A WAETE AR A X, 1970 4 FBA ME TR AL 7E 2 I /R X 1T T R E & TR,
1976~1977 4, FEAMEHREN T SEUBTRIEER 1:2.5 T EHE, 4k87EH
SEREFNHME . SRTHETREE, SRt 2080, EDBEHEHRD
BEW, RETME. B 1980 LG, ARG ANITRAMERBE . H4EY. #



& VURABSSIAT T EIRABTSY, BHHE & TGI8 0T 8. 20 48 90 4EAR LY
*, FEAMRRSEAT . HEEMEER K B BBk T XA B B
BE, AT MBEHET T RBIONRE . MR TAE, S MR EEH . s B L AR oA v
TBSEEA BN, 1994 48, | H A EHR AL 5 0 /R H IR 0 T 795 46 276 1 B9 —
ML TEIILR,,

ARXZTT 40 AAERMTBHFHR, THEE 20 #4E 90 £RLK, #H5 T REN
RWFEFRAG AR L, IR HER AT — RS EHT5T, 76 T2 F 5 1
FRAHER ST %5 5 TS T KRR AHER, Jb52 B B4R 1620km, —4EHifE 1828km. {H i F
X EHRBFSTREBAE, HATERSE 1 BT TUABSH. HAmSERn TSRS
RIS, SEEIAERR,; RS R, BHAESEE,

TESRPBEILT , o T 2001001 2 ) o X 0 K A A e A S
FIARR, B BRI B 2002 4ETF S5t WA+ 2% B 0 3 R TP JR T 5 00058 T4, A Bt
SR TAER R G RGE . BB REDITHBALE T AR MRS H . M AT . 20
WAl XA R 5 A SCH B ARAE , SRR AT U1K 5 P 4R R T A IS A HEAT T 2 L4
AT, P8 7R 8 110 8 e B0 A o I S b BT O SR P, SR T8 1 3y
SERR S NEEIE S,

KBUAL R — LR AR, S MR E R A R S W EA RN LR, HARKE
PG, AR — TR RTERE, LS R —SNEE KRR, [ M7 75 B 5
WRBBKRER X2 R B A2 St B . WM T B SE AT AR 40 5 s
B,

WA AL SRR T R RV, RIILAMET RO, R — ol
DL E SRRSO BB AE . WA R4 S I R — s SRR T - i
B di,

AR A1 B E PO B TG G X 7R T R LI P AR B v A T 2 e B B 4%
RN EAN AR AT RERA, SR RALH “REH", MhRE—5 8
HEAE “JLBFRIRL” . FERRMAYR A — R A N A ORI R AR B R A . WA
MBI B 2 43 BT BT LI BTG B 2 RO R — F0 AR T2 B UL R N RIS 2 2 o
CE M EMRE S AR,

MR IR R Z R SIUE IS 5P T AWM P . Pk R s
SIRAREZ —, PEERILEARFERRR R ROES S, XS E K
SR R LR AR, R0 b AR RAE I SRR T VR 2 T LR o s A o phy TS R T
AW, FRIFA T LR 8 —r s & e AR E R I 0 & B R, X2
B B RS S AR R R LM S A . B A e P O TG R R 28 7 e A Bty
PR, TR IR R R T PR s LR SR — R T 4020 AR = B it
FERRREORIE AT LI, A T b 1 S— B85 = 20 A it o L1 PRt S5 B A 2L

LB B R SE AR R A A I Bl PO R R AR XA A AR



— R = o 4 1) 32 3] A g A T e R VR A LA MRS ZN AT S B T e A I R 5
WA RD RV FHLPEA BT e BORFER R ILFEA M B i B A B &R R L
W, BT M EA—R RS BRI ER TN

MHTER DT, B AR 11 WK BREE, SUCh R MR
7B £ B R W A TR RO T SRR E . "R AT MIRE R R E 7 BRIRS . SEMEN 3 B4
HEAE. AR—BRARY RIEEE R MR EZAH IR,

APRAEZRFEET RN, AR, BER, EHEEFEEIONEAZESH . .
ZEN . HER. FRECRNOHY . TR,

HTFEEKTFAR, BHERaRZZLeE, SRS PRI,

* &
2005 46 A



Foreword

“The book, Structural Features and Petroleum Geology of Kashi Sag and Its Adjacent Area
in Western Tarim Basin , is the achievement of comprehensive studies on Kashi sag and its adja-
cent area carried out by Tarim Qilfield Company, CNPC.

Kashi sag, with an area of 24,000km?, as a secondary unit of southwestern depression of
Tarim Basin, NW China. Kashi sag borders upon respectively Maigaiti slope of Tarim Basin in
the east and southern Tianshan orogen in the north. The western Kunlun and Karakunlun oro-
gens locate at the south — southwest side of Kashi sag, and Tianshan and western Kunlun orogens
converge at the western part of Kashi sag. The topography in peripheral area of Kashi sag is usu-
ally arduous, and its altitude is generally more than 3,000m. In the central area of Kashi area,
the topography is more complanate, and its altitude is about 1,250m.

Jurassic and its overlying strata crop out widely in Kashi sag, Protozoic and Paleozoic strata
crop out scatteredly around orogens, while Triassic strata is absent on the whole. A lot of the
folds and faults developed in the sag , with approximately east — west direction, consisting of a
few rows paralleling with each other. The coal — bearing Jurassic strata with enormous thickness
(the thickest 5,500m) , widely distributing oil — shows, and natural asphaltum, reflect that the
favorable petroleum prospects of Kashi sag. Akemomu medium — size gasfield in Kashia sag was
found in 2001.

The regional geological investigation with the scale of 1/200000 launched by the 13th Aerial
Survey Team of the former Soviet Union during 1952 — 1956, was the first systemically geological
work in Kashi sag. As a result, the Geology Map with a scale of 1/200000 of Kashi Area has still
reference value up to now. On the basis of the petroleum geological investigation, Xingjiang Oil
Administration Bureau drilled five shallow wells in the Kelatuo and Kashi anticlines in Kashi sag
during 1953 — 1955, and gained a little oil in Miocene Series of Kelatuo anticline. During the pe-
riod of 1957 — 1961, Xingjiang Oil Administration Bureau and Xingjiang Geology Bureau carried
out the manifold geological studies, especially finished the detailed geological investigation with
the scale of 1/50000 in the eastern Wugia County, measured two geological sections of Mesozoic
— Cenozoic, collected a lot of the paleonentologic data, revised the scheme of strata division,
modified the 1/200000 Geology Map of Kashi Area, and drilled five shallow wells in the Kelatuo
anticline, but there was no petroleum breakthrough. In 1969, Xingjiang Oil Administration Bu-
reau carried out the special topic study on the oil generation of Kashi sag, and concluded that the
oil — bearing sandshale of the upper part in middle Jurassic is the main sources of Kashi sag, and
the abundant oil — gas indications in Kashi sag are related to the Jurassic strata. The seismic ex-
ploration in Wupor area of Kashi sag was made by Xingjiang Oil Administration Bureau in 1970.
During 1976 — 1977, the Xingjiang Oil Administration Bureau completed the map of Kelatuo area
in Kashi sag with the scale of 1/25000, and drilled more than 20 shallow wells in Yangye and Ke-



latuo structures where oil — gas indications are abundant, but only found a little cil in a few wells.
Since 1980, many researchers have carried out the more detailed studies in the strata, palaeontol-
ogy, structure and sedimentary facies of Kashi sag, and as a result, the petroleum prospects of
Kashi sag have been affirmed gradually. Since 1990s, CNPC, the Xingjiang Oil Administration
Bureau and Tarim Oilfield Company increase the exploration investment for Kashi sag, and car-
ried out amount of aeromagnetic and seismic works, so got the clearer understand for the Basin
frame, structural evolution and local structural geometry of Kashi sag. In 1994, two E — W direc-
tion 2 — D seismic sections in Wupor area surveyed by the Chinese — Japanese co — operation seis-
mic team. After more than 40 years exploration, especially since 1990s, a lot of the seismic — geo-
logical and composite studies have been carried out in Kashi sag, and a few achievements of the
geological structures and petroleum geology. So far, a 1620km long CEMP profile and a 1828km
long 2 — D seismic profile are completed. As a whole, the exploration degree of Kashi sag is still
lower, and industrial oil — gas flow is found only in the Ake 1 well. The main factors restricting
the petroleum exploration include the complicated geology structures in the piedmont zone and the
poor quality seismic profiles.

To investigate into the structure features and its controls on petroleum accumulation, the
Tarim Oilfield Company made the special studies in Kashi sag and its adjacent area, and this book
is the systemical summing — up of the studies. The theme of the program is to research systemi-
cally into the geological frame, structural features, basin evolution, regionally controlled factors
and petroleum geology of Kashi sag, southwestern Tarim Basin, NW China, and tries to reveal
the controls of the geological evolution on the structural and petroleum geology of Kashi sag. Fi-
nally, the program tries to distinguish the advantageous anticline belts for petroleum accumulafion
from the abundant anticline belts in Kashi sag, and to serve the petroleum exploration in Kashi
sag.

Bordered approximately the Wuqia — Wupoer, the geological frame of the eastern part of
Kashi sag differs clearly from that of its eastern part. Paleozoic thickness of the eastern part is
thicker than that of the western part in Kashi sag, but Mesozoic — Paleogene thickness in the east-
ern part is thinner than that in the western part, and Neogene — Quaternary in the eastern part is
thicker than that in the western part. It is suggested that the larger differences between the geo-
logical evolution in the eastern part and the western part occur since Paleozoic, such differences
possibly results from their different basements. Kashi sag can be divided into five structural lay-
ers.

The folding — thrusting belt of the northern margin in Kashi sag consists of three segments
with different structures along its strike (approximately in E—W direction) , and three anticlines
ranks in S—N direction). The southern folding — thrusting belt of Kashi sag is characterized by
the various structural styles. The area of Kashi sag within the lithofacies boundaries rather than
any special fault between Kashi sag and southern Tianshan and western Kunlun orogens should be
more significant for the petroleum exploration in Kashi sag. Both of the southern and northern
folding — thrusting in Kashi sag took their basal shapes during the period of Early — Middle

Pliocene.



The passive continental margin basins developed respectively in the southwest area including
Kashi sag of Tarim basin during the expanding period of southern Tianshan Ocean and northern
Kunlun Ocean, and peripheral foreland basins developed respectively during the period of closing
of both oceans. The Silurian — Devonian southwest depression of Tarim Basin was characterized
by the extension in north and the extrusion in south, but in Late Devonian — Early Permian
southswest depression was characterized by the extrusion in north and the extension in south. The
Late Devonian — Early Permian extension in the south resulted from the rifting. Jurassic system of
Kashi sag deposited respectively in the fault — down basins located at the pediments and the
pulling — apart basins within the Talaso — Ferghana dextral strike — slip fault system, and their
lithofacies differ from each other.

‘The peculiarity of South Tianshan Ocean plays an important role in the petroleum geology of
the petroleum — bearing basins in Middle Asia and northern Tarim Basin. A mass of ocean islands
and seamounts existed in the South Tianshan Ocean in Middle Asia, and resulted in the large —
scale accretionary wedge when the ocean closed. The accretionary wedge subsided violently due to
the retro— arc extension while the Tethys subducted beneath the southern margin of European —
Asia continent, and the northern Afghanistan — southern Tajikistan Basin (Tajikistan Basin) and
Karakum Basin developed under such retro— arc setting. So the so — called Paleozoic folded base-
ments of the basins are actually the South Tianshan accretionary wedge, and the so — called
“Tarim — Karakum plate” is actually improper. Three — stage Tethys orogeny experienced in the
south of southwestern depression in Tarim Basin, while two — stage Tethys orogeny experienced
in the south of Middle Asia. Talso — Ferghana fault affected obviously on Kashi sag since Late
Triassic, and the Cretaceous — Paleogene basaltic volcanic action were also related indirectly to the
fault. '

Tajikistan Basin and Karakum Basin consist mainly of four structural layers. Both of them
suffered from the more intense extension than Kashi sag during Jurassic — Paleogene, and such
case results in the different Jurassic lithofacies between Kashi sag and Middle Asia basins.

Kashi sag experiences 11 important geological events at least since late Pre — Cambrian, and
all events affected the petroleum geology on Kashi sag in various aspects. Carboniferous — Permian

and Jurassic source rocks are the most important sources in Kashi sag.

Author
June 2005
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FEETEEN . BREHAN (BWEHRERK) W EER SRR 4. o7 13
SHHBR T EAERLL, BER—BERFEH SRR EHR, SBRMMER L
IR BRI ARRE B A . Bl ERBR T SRR MNE (S PIFE # R WL AT X )
LBRZS, et MR HAAE S X2 TR, A MRS Eh A R RN
FTHEZW EEER, MHZEEAERA NS A B RHESR,

BAMBEN =R RHERET, K —ABLHATRARE, SEAAMR. B MEY
HAEFUGRT ZMEERAE, ZBROTESHKI) DR BB (J;s) T8k
AR, BE=8%, BEY290m, kP FZMNEERERMEEEAE, LEH—5
WRAA, BERIATEREARE, RUCSE S hBRERARRTMR, SR E T+
Ko P RZBAFEUT . BB ERTEATR PO, BEREEB/RRIFMLEH
RAPIAVUR AL A MRS B ZR TRV E R R RE Y K.

AT MBS AE R AR T AR, BEREEERR TS, W MR E R 94
FEEARTEEL, EEHETHE—RHTRE SRR S SH0H 5% N R %R
wAER. FEREEKR, MENEEEETIE,

Bt AR LR B LU AT B B R BB R TR AT . WA IR Lty A R A SRR
BAEREEA PRI R, BB ALK TS B BT 4 B IR 8 K TR
R UILAT

AT MBA TR (Qix) ERRIBRERIFNT I B B K ZEH PG I VY R I 5 T A b
M 3.5Ma (EHTHAH) 2 1.3Ma CGERiEPHI), EEREPBTE 3.4Ma (LFH )
~1.8Ma (FEHHH)) . FEAFATIRTERLMEECIIRIBERZE, BERA T
FERo

AT MRS AR AT T ISR B, AR RIF AL MR . xR E T
i Larsli: OMERPWER; OBFA—EXWER; OfI—REIREEER; @F
EOHENER; OBREDRENER. ARAWEEZIIAFRBEFGIER, AR
TUBURR R

H—1 MBS R

AR M E R E SR EA AR OF DU AR RERX (B R
W) HBIYSHPURF R X BRI ETFITE R TR MR XM S R —S iR L
FRHRAFERLTR; OWSH—SI/R—R BRI m 2R H RN, BllheR
YEGRI T BORER, RS W B B AT AR LR TP S B

—. ENHEE

B MEFE=EERT, FIERSPAEREEER 0.1g/mm®, PARSEHEAERYA
0.07g/cre’®, WAEREIGER . KERL 0.02g/cm’,
ME 1-3 A UES, MEENREERHARRTR, FEELBEN 10 5ms™2/km,
PAFRIARME A — 357 X 10 ms ™2, FRETFHREER —233 X107 5ms ™2, ‘
(1) MEET (KT) EAME (1): BITEBENR, R A—d 4R AL R
B, 7£ 4.5km DL ERIKFEE A ENARGE EHREKRBEE; 5.5km LLFEFRARE LS5 EE
4



