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Abstract The Triassic Lower Karamay Formation ( T,k, ) represents the primary target for
petroleum exploration in the Xia 77 area, located on the northwest margin of Junggar Basin. Integrating

data from drilling, core observations, well logging, and associated analytical experiments, this study
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applies fundamental principles of sedimentology to analyze the sedimentary facies architecture and
evolutionary characteristics of the T,k,. The findings reveal the following: (1) The formation was
deposited within a shallow-water fan delta system, which is subdivided into two main subfacies: the fan
delta plain and the fan delta front. The fan delta front can be further classified into inner and outer front
subfacies. (2) Within the fan delta plain, three gravity flow-dominated microfacies were identified:
braided channels, floodplains, and debris flows. In the fan delta inner front, two traction flow-dominated
microfacies are recognized—subaqueous distributary channels and subaqueous distributary bays. The fan
delta outer front is characterized by three traction flow-induced microfacies: subaqueous distributary
channels, subaqueous distributary bays, and mouth bars. (3) During the depositional period of the
Lower Karamay Formation, the lake basin underwent a gradual deepening, transitioning from shallow to
deeper water conditions. This hydrodynamic shift resulted in a regressive sedimentary sequence in response
to overall lake transgression. Laterally, the progradational-to-retrogradational evolution of the system led to
a northeastward backstepping of the fan delta plain, inner front, and outer front subfacies.

Key words fan delta, sedimentary facies, Triassic Lower Karamay Formation, Xia 77 area,
Northwest margin of Junggar Basin
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Fig. 1  Geographical position of Xia 77 area and northwest margin of Junggar Basin
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Table 1 Stratigraphic division of the Triassic of Xia 77 area in northwest margin of Junggar Basin
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Fig. 3 Seismic profile characteristics of Xia 77 area in northwest margin of Junggar Basin
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Table 2 Thickness and percentage of rock in different conglomerate section of the Triassic Lower Karamay Formation

of Well Xia 042 in northwest margin of Junggar Basin
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the Triassic Lower Karamay Formation of Well Xia 042 in
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Table 3 Sedimentary facies of the Triassic Lower Karamay

Formation of Xia 77 area in northwest margin of Junggar Basin
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of the Triassic Lower Karamay Formation of Well Xia 042

in northwest margin of Junggar Basin

—UH A T, BFORL S (B 6-a) . 2 RPUR
SCHE (B 6-b) | AR FE—Z QUKL S (8] 6-¢) AN
AR HE IR S (] 6-d), Bk A 2% GLERL, i B
Bl H 300 B A R SRR o IR T I
M LIRS B AR AL (SP) . BARMES (GR)
R 2 (AC), M R (RD) A
LR (RT) 4R 5 o — i i B 54 T2 O 4
MECE S5 & 4) o WEIEIXHERAR T IE 5 o AU Bt o 2
WAKE (CRIEMSE, 2012) . iR (HEKIH) B
HEIROKIE (XK TLAF, 2018) Kb AL

B PRI E AR BE DU R R sl
aWwOkE. wbmie s, KFZEREET, W
LA SP, GR HI AC, MRy H LT 2 JE RT
FRE (3R 4) o

BRI 2 m BRI KRR A )
P18 T JF8 A A 7 AR T 2 WA 0 A B A v T 1) 3
sl 2 EHERRE . Bk K R e A S Al 1 TE
B LA, WU/ I 8 O 2O A TR

SRR AR A 5 RS IR B R S A Y R A 7 R R A A
P TEUTRY, SRS A, 5 PR R OB A R A
L (AR SCEE, 2021) o VAl YRR T S
PN THIB = 7 5[5 A P 170 I @ N S WA= 9
AR R IR E, ZRICREE, U R
AR B, R A AR 60%~90% Z 8], K/NAN
G, ik, WEAEMRSMAEEEY b, HR
W) R AN SR R ORL S JR J (ARE T, 2019)
H LI R GR., o RT FAR AC WHRAE, 4k 8
R EIE (% 4), RGBS k2,
ZeELHERL
2.3.2 BR=RAMAEIZILETR

B =AM L P, TR R R
TR L TE Z A AR K X, R R Rl K I . D TR R A
HAEF ML (FRFEW, 2019), B 77 X B =
FUEIES St i o R S NI 52 Y S NI o T Y51
BT RE 5 R VE A FORS A0S T R B SE TAE R 2,
5 X — A AT 2% 40 50 R N G S AR T 2%, o
SAUNRET SRR S O AN B, N ET AL T R
S, WEGEWIR, SMETGTESEE WA, KRR E
Ko BEFEIC AT 2% A P H KR 43 3 )8 ALK R 43
TLIENE 2 UL (3R 4) , xR, KR40
WHEVIRERR, HEALE (K 7).

RBTZK T A RITE W50 X =AU NS
KR G W S P RO EROK . K TR A
BRA d—h Bk . SRR, BRA IR E,
JE A 3 D o B — R e AR R 2, R A S R S 4
(Bl 6-e) . ZRPWRLHE(E 6-1) FID 4% 3 —
Z QR P (B 6-g) o BRI R L B A
F3E AR RR, Ok A1 52 55 2 mHES, BRAR ) AR )N,
HIES A I (E 7), FUKSh S m LA 5.
Ve ik Rk Bl — kb iy . &Ik . HOR SR S 2 R E
&, HEmts, wWZMERE, mbwd, K
KA B — 3 AR T R . AR A R
PR R o PRI K T 40 37 0T 3 A7 35 A 3 g £ St L 750 oy
B W BN, h Bk ER R BT IR B R AL,
PIBKBR K BAR R 32, 5 52.9%~75. 6%, %1% K
K5 24.4%~47. 1% 5 2 HAH A P H-2~0 D,
B X E] ALK, M-4~5 &, Ak
w, B, b, M. g8k, PER(E 8-a, 8
=b) o B S; AR R R AR g R, L



kM K

W28 % WL TR WEERAPIL G E 77 WX =5 R R A UIBM T 5 135

T

\

i e

a— R R, BRI — Yo fR, ORISR, ASELR B, 1944.55~1944.74 m, T,AT, P JSUACIRITIE ; b—Zk (AN — P R L BRA K
B — b faoik, ZYUBRLHE, Z¢TLIEAL, 1945.59~1945.78 m, T, k12, FIFHERITIE s c—Je Al — Bk, BRI — Uik Mk, e
KINR | BT e— 2 R 4, ZeALMERL, 1981.36~1981. 44 m, Tk}, TFEUHRIMIH ; d—Ze (b ik, & RER, WM E,
B S — OB SCHE, Zedl MEBL, 1944.89 m, Toki77, W SR e—TF KO W RAR A, W —WH MR, WURL 3 HE, 1829.45 -
1829.64 m, T,ky™', WRITZK T (—& @A— P iRE, WEH—REMIR, SRPREFE, 1834.95~1835. 14 m, T,k ", WRETZK
TARNE; ¢—FREEHPIRE, WEA—RE AR, 8R4 k—% R B0k S, 1902.59~1902. 78 m, Toki >, P RTZk K F 4 Fi i i 5
h—iB @ Rs, FORMIR, KFZH L, 1833.82~1834.04 m, T,k ", WWRTZ/K T APV ;s i— A BT GRoK T 40 30 1] 175 46 € 38 o 3 0

B PTG K T 4 I A 0 o R, SO 1) Al T S Y%, 1832.17~1832.36 m, T,k3 !

B 6 MEWE /R TG AL 4 5 042 S F = i P S5 P9 BT 4 A O LR AR B 5
Fig. 6 Typical characteristics of core section of the fan delta plain and inner front subfacies

of Well Xia 042 in northwest margin of Junggar Basin
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Fig.9 Typical characteristics of core section of the fan delta outer front subfacies of Well Xia 042 in northwest margin of Junggar Basin



kM K

B2WE 1Y

TR WEERAPIL G E 77 WX =5 R R A UIBM T 5 139

SP/mV
40

GR/API

=

g

A VERE R DU

DURRAN
DR

Tl TEAH

19‘50

ROk, WRERA-KER, 5%

TR, e | TR PR

B S RRMAD A, R S A SO

ROFWRIRE, EEEr, [k
WP AN, B, I

BRATE EIHED , TS D 3t i I AT Bl

OPRRE, RARm EAEN, BR
L [ 51

TR b hEs PIIES
KGR A B EIRE, | KA
LK JZ= 2
Wb, AR AR, MR AR
JEEL, ol T
- iReA, DL ) T
TR L A ANRD AR
W25 AL TEJE IR, W22 1A VAT 113
Al TR
TR, B AELHES R
Ai-h ks, WARURER; ERhER | KR i iE

b

FEREIS

KR 43 8

‘O-o o eo0

OOO‘

oOO‘ ‘OOO‘

bRy

Wb -

EllEey

bRE M

FRRHLED A W TWPERE APk PR

=] [117]

(] o]

=] =

(] [oor]

IR Sz oy

& 10

FATIRI

otk )2 7 ol

PR AL A ZefiLHESY SE [ E51

HETE R Z3 b P AL G B 042 S 13 = £ PN SN 2% DT BURFAIE

Fig. 10 Sedimentary characteristics of the fan delta outer front subfacies of Well Xia 042 in northwest margin of Junggar Basin
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