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Abstract The Mesozoic superimposed basin in the Hexi Corridor is characterized by complex tecton-
ic evolutions and variable sedimentary systems. The stratigraphy of these hydrocarbon-bearing basins has
undergone multiple phases of burial and tectonic uplift, and hydrocarbon reservoirs exhibit diverse diage-
netic alterations and strong heterogeneity. Therefore, the study of reservoir diagenetic characteristics and
the associated sedimentary and diagenetic controls is essential for the successful exploration of oil and gas
fields. This study focuses on the diagenetic mineralogical characteristics and evolution of the Middle Juras-
sic Lower Xinhe Formation, based on a range of analytical techniques, including optical microscopy,
scanning electron microscopy, and geochemical tests. Moreover, the impacts of sedimentary and diagene-
tic characteristics on reservoir quality are investigated. The study demonstrates that the target layers are
characterized by braided delta front and gravity flow deposit, which are dominated by arkoses and lithic ar-
koses. The variations in pore space types and physical properties of sandstone reservoirs are determined by
the combined influence of microfacies, burial diagenetic alterations and uplift-related dissolution. In de-
tail, the medium- to thick-bedded sandstones of subaqueous distributary channel facies at the delta front
are characterized by strong dissolution modification and limited secondary authentic precipitations. These
reservoirs typically exhibit low porosity and medium permeability. The medium-to thin-bedded sandstones
of gravity flow channel and mouth bar facies are characterized by a considerable quantity of detrital feldspar
and fragments, as well as high content of ductile clay-rich matrix. Furthermore, the dissolution pores are
filled by abundant authigenic albite, silica cements and clay minerals. Consequently, the sandstones ex-
hibit tight reservoir characteristics, with low porosity and low permeability.

Key words superimposed basin, sedimentary facies, reservoirs, controlling factors, Yabrai Ba-
sin, Hexi Corridor
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Fig. 1  Structural units of the Yabrai Basin ( modified from Zhou et al., 2020), and comprehensive stratigraphic column chart
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Fig.2  Major types of sedimentary facies of the Middle Jurassic Lower Xinhe Formation in gentle slope of Xiaohu sub-sag, Yabrai Basin
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Fig. 3 Detrital composition of the first sub-member of Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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Fig. 4 Characteristic of reservoir porosity and permeability for the first sub-member

of Middle Jurassic Lower Xinhe Formation in Yabrai Basin

R CIBTER T @Rk iE S~ A B STER TR S = WY T
B2 R AN (] 4-a) .

3.3 EETERFE

MR A . BN ST, H4 T
B — 0 B fif 4 2 ) O R U AL L R A I ok (9
KL, BLNE AL, DB (E 5) . Bl
FE R KA E K A kL . A RO %
V1 i 2 2 ) 26 77 A W) 0 22 S5 o IR = £ U i
GR KT 43Uk 10T 8 A R S A R ] L A K Y
RLETY AL . RN AL 5 T 1 SRR R A 2D R
ARLEAL, WML R AT s | W AKETIR 2k
BRI R AL, A EEERIAL, RULIFEEAL,

4 ME{EH

DU, — 7 T 5% 3L S AR 08 AL 5
T3 — 7T, B AN D R, LB A
JE Wy RIIF 6 e A2 S 2R 0 A SR, T IR AR B )
LR AL s ERIZ L8 . K, REZCE
VR4 IR S 0 L IRl A 0 B i T

4.1 EREH

BT B W B R P AF (2800~3000m)
R B SEAE b A UKL ) i —2k . 2Rk il R
E, DA MR S) RS R

KA WEE (P S—c ), WP 48 T8 TR 8] 58 S /Y = &F
SFIRTER Y K AR TR (B S—e ), WO U6
JB R e AL (| S—-i, S-k), FWAE S0 fL Xt
fili 2 J2 LB BRI K

4.2 REEH

JE 25 A FH RS A 45 2 1) 52 i) B R 45 ) 2R 80 | &
I A L EOC R M A o FF9E X 220 e 4 2 A
FARRERRSS . K ANE . RIRERIE A A A AR+
W IEEs

REFTR 4G FE LA WA M RE A, D
BlCAm A1 B A & AR N R (A 0RL B B ik
(B 5) o UTHRJE A ORI 2 78 IR A I K, %
RESERMK, AT 1%~2%20 (& 5; K 6),
[ A, 4 PR BT AT WL B o FL B RE 114 Bt A B
(Kl 6-d, 6-e, 6-h, 6-j), HEIHITX MK
IR 2 2800 m, A7 He (i M1 | 4% G A il b 0L TR
W, ARSI LY (A, 5
RIZAE) o Ko S fUAE 2R s A S8R I R A
AR — R B 80~110°C (H 4%, 2015b),
LG it JBE TE B0k AT AILBHEER A T I R . P, A
TERATRABMAME LT WAL (Worden and
Morad, 2000)

KAEY F2 L2 FIEUm . (1) #kn
PLU AR IR 343 098 23 46 48 18 K A 0K 71 5 1 )



_

274 53 W1 XA I PYE B D A i R R U A A AR R DUHEA AR R B AL ) 737

= HIIHU%KT%(”L{HJ 'JUFﬁ AN ET S IR K IE U

. b 200 pm
ML Y)kf“'2597 81 m
a, b, ¢, d—/KFAmMEM PR AR, A8 FEEZ2 AR AAE, KEREEMY KA, SREARKEMK ., WKLY,
BRTT A R EE W S A SE AR TINOR, VE hFL P R A R DL IR S U8 A R A R DL R R SO T AR A IR S5 Ca-T1 s e, f, g, h—T[ 1]
R h A b , RCE) A B AR AR LA AL, REMRB R EEIATE, B A o A8k g = A s %xﬁ JR 8 AT UL AR O A A B
Beas AR, RARMBRKAREMRNG; i, j, k, =8 HRAKE DA, R AR ARy £, KaMAEMRAE KRS, Wik
LNEE AP KRS, Pip-JfERIMIAL, Sop—$4HLfL, MF-fi4E, Sdp—ki AL, Sip—kiM AL ; Fld-K 41, QD-FEJE A1, VRF-
KliEEE, MRF-AZEFUEETE, BM-REHE; Qo-A3ERAEM K, Qu-ffi A%k, Fo-KAREMK, An-BasAKEY, Do-H=sf,
Ca- T 58 T W7 fg AT C25 9, Ca—T0-%5 TN W0 5 MG AT IR S5, Fo—4k 7 il 1 RE 45
B 5 HEAR A bl P R B G AR B — B R )2 TROU R AR

Fig. 5 Microscopic characteristics of reservoir in the first sub-member of Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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Fig. 6 Diagenetic characteristics of reservoir among different sedimentary micro-facies of the first sub-member

of Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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and detrital clay matrix of the Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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Basin by compaction or cementation
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