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Fig.1

Tectonic location and stratum system of the Chepaizi area, Junggar Basin

(a, b) tectonic location of the Chepaizi area in the Junggar Basin and profile location (modified from references [1-2]); (c) reservoir profile; (d) stratum histogram
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Fig.2  Composite histogram of the Shawan Formation from well P607 in the northeast Chepaizi area (well location shown in Fig. 1a)

691
P702 L100656 E
L98048 L98700 GR DT L99352 L100004 L101062 L101491 L101777
L v 7 b " by Wt

I \«. :ﬁ% i '\I‘Mﬁ, SCRIBEH. j@‘f"%f-ﬁ.f“\‘mﬁ o

L] I ------------- l L— [ L=l [ed =1 L LA LY

)= WRJZFRE  J2)F R E FORWHZE RNz E L T B R BT BRI TR
K3 G fE 7 KRR 5 AR b i V0 — B b i )2 e 5 4 | 5 T AR AR B 3t 7 AR (T oz 5 DL 1] 1a, BB S8 (8 il TET 2K )
Fig.3 Seismic sequence construction, boundary characteristics, and seismic facies from member 1 of the Shawan Formation in

the uplift and the northeast Chepaizi area (profile location shown in Fig.1a, BB’ black line)
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Fig.4 Sequence, seismic facies profile, and depositional facies profile from member 1 of the Shawan Formation,

southwest Chepaizi area (profile location shown in Fig.1a, AA’ black line)
a) sequence, seismic facies prolile irom member ol the awan Ormallﬂn, southwest epailzl area; sequence an epositional facies profile from member | of the Shawan
(a) seq ismic facies profile f ber 1 of the Shawan Formati hwest Chepaizi area; (b) seq d depositional facies profile f ber 1 of the Sh

Formation, southwest Chepaizi area

AT (P61 3~5) 5 S TR ) OB PP AR ISR R v — B B 0 TR = A M R = A 9 2 9
HHZE IR , EHHZ ORI . PSBA RIS, I =AM UURUEZERY , B = A 0 P LU B R LA T8,
KRSV, AR — B B MO, T T2 3R = fa G RIS L. 0 = £ e 25 P
JP AT SB2Z T (P 3~5) s WA KRR EAE R SRAE AR , AR b3 b BE R Bk R = M A1k
Jo— My CHEFM, LORET SO BR G s BRANED g s g R Bk B = F N A A I DR B

U I LR A 280 B = AR AT K R 3 30T T
VUK PSST I PSS2 B AL TS BB T a1 oy S i — A T R T 38 L B v A

WeZ B, PSSUDLBARI JURIT A IR N PSSOV 31 = g B s R AR AT SRS

RS 30, b2 53 Al B K . PSS3 T PSS4 24 R Hif AR BT HE K TR B = N R B R AR Y

254, PSS3 4 A Y [ 5 PSS2 AH W], PSS4 431 31 [l A8 IR AR T e A i, EL vk 25 JE R Atk

\’/\

Ave A PUBURTE B EEBES R A AEVTN sopine S e ) B 0 DT85 50 PR =
(B 3~5). AT LR RS T 0
3 EHETFHB X Vb — BT AU E 1) B = A UHF IR ]
SR TN Je (0 BT (R R — RO
B A BRSO 0 IR (B 7a) RS RLE S m 2247 6a) , i &
SOSREAE | 5 2 K B B B U T DI AR PR, — AT 1020 m. h 10T



56 5 TG - RS R 2 M 1 M DRI R VS 4 — B 5 B — A DR S A A R 2207
L100168 L100331 L100494 L100657 E L100912 L100994 L101109 SE L101336 NE L101597 g L101781
D C14451 C14450 C14450 Cl4449 —— C14450 Pe30 C14358 P629 (14258 ——> P6 Cl4232 = pg17 Cl4325 —C14329 D’

';R'.D[’.’,w.(JR DW
" - /

o -utPéﬁ'ai‘E'ﬁE'ébcauﬂ ?&?}Emﬂjﬁﬁﬁ
J"MM’W&"#)A| el "'"u" W
(b)
D P60 P6 NE P617 D’
o e e = m o ] SR pr
Tl B r
N, II ' § \1 N
i — 3 = 153
!; ={ HST
R - ]
I Y. ! ! I8
N,s, —
§ A A z ; | N‘sz TST
| N[ 5 Iy I ]
N5, s} ¢ Y A = PSS4 - Nt | gsT
: . ¥ ‘ =
- - A x | PSS2 ' ___E‘s; | TST
3 é A : : PSS1 S| [LsT
. !

L1

L] e L= LA LA LY

Wk R 1 BERFRE MR R (k] ot T Bl i S
EivEe E| WZTE Wz iy TR
—] ] B 0 /8 ] Lrst | ST
T IUE HEDR = i 5 = A % WK T YRR T ki AIRAE A R 35k R A F b e s R Ik
BUEEALIES 1) 25 iy = A1 VARiTRTIbT: S Ui i e

TR AR T DX B AR b i v —
(a) FHE T U X e AL S—

& 5

BeJZ )y M s A Bt AU ) T T (T A7 82 UL P Ta, DD R0 5 TT 2R )
BLZFE MREASITE ; () ZEHE T 40X et B ARAL b — BURF B

Fig.5 Sequence, seismic facies profile, and depositional facies profile from member 1 of the Shawan Formation

in the uplift and the northeast Chepaizi area (profile location shown in Fig.1a, DD’ black line)

(a) sequence, seismic facies profile from member 1 of the Shawan Formation in the uplift and the northeast Chepaizi area; (b) sequence and depositional facies profile from mem-

ber 1 of the Shawan Formation in the uplift and the northeast Chepaizi area
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Fig.6 Mud logging and well logging characteristics of near-source depositional system from member 1 of

the Shawan Formation in the Chepaizi area (well location shown in Fig. 1a)
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Fig.7 Core characteristics of the fan delta from member 1 of the Shawan Formation in the Chepaizi area

(well location shown in Fig. 1a)
(a) gray-green fine conglomerate, braided channel of gentle slope type fan delta plain, well S8 (southwest Chepaizi), 1 302.5 m; (b) brown-red pebbly siltstone, interchan-
nel of gentle slope type fan delta plain, well S8 (southwest Chepaizi), 1 305.2 m; (c) bluish gray fine conglomerate, magmatic gravel with orientation, distributary in gentle
slope type fan delta front, well S8-C (southwest Chepaizi), 1 460.0 m; (d) gray—gray medium fine conglomerate, bottom retention deposit of braided channel in gentle slope
type fan delta plain, well S8-C (southwest Chepaizi), 1 459.1 m; (e) grey conglomerate, gravelly coarse sandstone, fining-upward, multi-stage distributary superimposed,
mud-gravel, volcanic gravel, distributary in steep slope type fan delta front, well P607 (northeast Chepaizi), 277.4-278.4 m; (f) grey conglomerate, mud-gravel, volcanic
gravel, distributary in steep slope type fan delta front, well P607 (northeast Chepaizi), 278.9-279.4 m; (g) gray conglomerate, cross-bedding, distributary superimposed,
orientation of long axis of gravel, yellow virtual arrow indicating the direction of arrangement, distributary in shallow moderate slope type fan delta front, well S11 (south-
west Chepaizi), 1 400.2-1 400.4 m; (h) grey gravelly coarse sandstone, cross—bedding, distributary superimposed, orientation of long axis of gravel, yellow virtual arrow in-

dicating the direction of arrangement, distributary in shallow moderate slope type fan delta front, well S11 (southwest Chepaizi), 1 401.7-1 401.8 m
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Fig.8 Microscope characteristics of the fan delta front distributary from member lof the Shawan Formation

in the Chepaizi area (well location shown in Fig.la)
(a, b) calcareous lithic coarse sandstone, debris composed volcanic rocks, bearing volcanic gravel, subangular-subround, well sorted, distributary in gentle slope type fan
delta front, well S11 (southwest Chepaizi), 1 401.30 m, figure a shows a plane-polarized light (PPL), figure b is the cross-polarized light (XPL) in the same field of view;
(c, d) feldspar lithic fine sandstone bearing gravel, bearing mud gravel, volcanic gravel, subangular-subround, poorly sorted, distributary in steep slope type fan delta
front, well P631 (northeast Chepaizi), 312.75 m, figure (c) shows a PPL, figure (d) is the XPL in the same field of view; (e, f) feldspar lithic fine sandstone bearing gravel,

subangular - subround, poorly sorted, debris composition is mainly volcanic rock, some metamorphic debris, distributary in steep slope type fan delta front, well P632

(northeast Chepaizi), 558.81 m, figure (e) shows a PPL, figure (f) is the XPL in the same field of view
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Fig.10  Seismic facies and depositional facies maps of all sand groups from member 1 of the Shawan Formation
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Depositional Characteristics from the Complex Fan Delta of Member 1
of the Neogene Shawan Formation in the Chepaizi Area, Junggar Basin
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Abstract: [Objective] Member 1 of the Neogene Shawan Formation is the main target interval in the Chepaizi area
of Junggar Basin. There have been different studies on its depositional types and distribution.[ Methods ] Based on the
previous studies, using mud logging, core logging, and seismic data, and adopting the methods and techniques of se-
quence stratigraphy, seismic geomorphology, and sedimentology, the sequence stratigraphic framework of the sec-
tion was established. The depositional faces were investigated, and the geomorphology was restored. [ Results] The
First member of the Shawan Formation was divided into one third-order sequence and four fourth-order sequences.
The first sand group, the lower part of the second sand group, the upper part of the second sand group, and the third
sand group correspond to lowstand system, transgressive system, lower highstand system, and upper highstand sys-
tem tracts, respectively. In addition, they correspond to the fourth-order sequences: PSS1, PSS2, PSS3, and PSS4,
respectively. There were likely two provenances of member 1 of the Neogene Shawan Formation in the Chepaizi area:
Zaire Mountain to the northwest and Tianshan Mountain to the south. The sedimentary environment from the northwest
provenance belonged to the shallow fan delta, and the sedimentary environment from the south provenance belonged
to the braided river delta. There were two different scale shallow fan delta complex sedimentary bodies, with two com-
plex fan deltas in northern Chepaizi uplift. The slope of the northeast Chepaizhi was steeper, the gully scale was
smaller, a series of complex sedimentary bodies of steep slope type shallow water fan delta were formed, and the com-
plex fan delta is smaller and has depositional characteristics from gravity current. The sediments are poorly sorted ,
bearing muddy gravel, with no clear stratigrafication except for fining upward. The slope of the southwest Chepaizi
was more moderate, the valley scale was larger, and a series of complex sedimentary bodies of gentle slope type shal-
low water fan delta were formed. The scale of the composite fan delta is larger and has depositional characteristics
from traction current. The sediments are subangular-subround, well sorted, cross-bedded, with the orientation along
the long axis of the gravel. In the lowstand and transgressive system tracts, the onlap pinch-out boundaries of the fan
delta sedimentary wedge were consistent with the paleogeomorphology. The complex fan delta of the lowstand system
tracts was distributed below the structural slope-break zone, reaching in the south and the east of Chepaizi area where
the braided river delta reached, and they interacted with each other. The lacustrine range was the smallest during this
stage. In transgressive system tracts and lower highstand system tracts, the fan deltas were distributed above the
slope-break zone, and the lacustrine range was the largest. In the upper highstand system tracts, the fan deltas were
distributed near the structural slope-break zone. [ Conclusions] The paleogeomorphology and the relative lacustrine
level change controlled the sedimentary characteristics of the the complex fan delta of the Sha-1 member in the Che-
paizi area.

Key words: paleogeomorphology; steep slope type shallow water fan delta; gentle slope type shallow water fan

delta; slope-break zone; valley



