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Abstract The Mesozoic superimposed basin in the Hexi Zoulang 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 varying 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, e-
lectron scanning microscopy, and geochemical tests. Moreover, the impacts of sedimentary and diagenetic
characteristics on the reservoir quality are investigated. The study demonstrates that the target layers are
braided delta front and gravity flow deposit, which are dominated by arkoses and lithic arkoses. The varia-
tions 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 detail, the medium
—to thick-bedded sandstones of subaqueous distributary channel facies at the delta front are characterized
by strong dissolution modification and limited byproduct precipitations. And, the sandstones have low po-
rosity 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 more
ductile matrix. Furthermore, the dissolution pores are occluded by a greater abundance of authigenic al-
bite, silica cements and pore-filling clay minerals. Consequently, the sandstones exhibit low porosity and
low permeability to tight reservoirs.

Key words Hexi Zoulang, Yabrai Basin, superimposed basin, sedimentary facies, reservoirs,
controlling factors

About the first author FENG Shuangqi, born in 1994, is a Ph.D. candidate of China University
of Petroleum (Beijing). He is mainly engaged in sedimentology, reservoir geology. E-mail ; feng868919@
163.com.

About the corresponding author JI Hancheng, born in 1966, is a professor and Ph.D. supervi-

sor of China University of Petroleum (Beijing). He is mainly engaged in sedimentology, reservoir geology.

E-mail; jhch@cup.edu.cn.

R Y RTIR L BUE 5 2 R 3 W AR
45 58 (Worden and Burley, 2003), JZ i of 3%
il OB D A 1) 23 (6] J A R0 R B s FH 2 i i 56 2
B (Morad et al., 2010) . % 7BV A 4 19 76 8
BURLES M (RN, 355 ) T R LA E 2500 5
W TR A Gl . B2 R B ¥E (Armitage
et al., 2010) , JESZ, BEEE BN, ELEHE— R

H VR Rt T S8 i 4R 2 BUE T Ak S E B
Y2E R (Maast et al., 2011; % # 224 2020),
T3S 0 a2 T . DURRAHA 26 8 1
AR L AL SRR UM G (#R K SE, 2018)
WPE R P A RS S A ST A, KF
MITRA R BAWIEZ R . BN . 25 284 K1
Rl Nz, WhAURE R T2 28 I ) 435 — AR st R



274 M 31 IBUUE AR UYL R By A S i R R U A R P DR K LA A S R AR T 2 D £ 3

TERME 22k, ARt BoE—w ez
Wo BB, TWABFIEREEZ WA AL KT Ui —
B A 3 AT 2 R RO AR O ] Y R R A
R RlIE R NP S /e 38

HE A1 58 2 0 S T PG e P B P AR R A
Mo TE 2 —, FF R R M AR PR AR (3 EEF 4E,
20155 A7ipcdE, 2018) o i 0 B8 4 WD At £ ot ik <R
DR, Hod, /N O M b R 3 32 e 0T R RO
55, HIRE G E— A TR PR A7 I, 2 HOAT
TEBDRIX o B IF 5 32 2000 o A3 481 2 £ 4
AL DUBRVRAE AN AE S 2 19 RALPEAN D7 T, HOR
T EZEFMWZERTRY ORI T Be— W B i 4R
J2 WA AR T B i AL B B SR A b (7 3 5
20155 REEFAF, 2015) . L, 84 R B I B
Oy W EAE R AR TORE, WEST THE
A £ /N T8 U TH I ARSI ) 4 B — I BT AR AR
WKL, B TR BUA Y ROBCE A, SR G
TUR— a1 E IR A TS T8 )2 7 1 245
PR, LU D R A it 2 T 20 B PR T k4 A3 P S
£SO 1 B RO PAEY i A S AR A8 LR S D RTHESW 6 Y=Y Ul
FRMES% .

1 Mo

e A B P AR & S A (S
RFRDOIE, 1992; #iksE, 2018), A&
SE, &l T 2 WKW R TR M EET . R
R, R AL R L AR 2 R 2 B i T
AT A R " BIA% R, BRAR P TR,
X X IRBF A 1T SR, A b R A R AR AR
F, Woah—THRP Gz 7R, B, &
MR AR AL T A Y o, IR A IR R I kAR
TERFUTRE, WM TIEZMAER, M T4
Mo AR B AR T MR R (R R SR
FSC, 20005 HI4E, 2015a; SBEE % 2015),
Hz g, A I R A i e e, B
World K J5 Uk 4 1 iy AN [) AR B db g i IR ( F
4, 2021), HAET, 7Hs 32 A0 R A AN P R 1
a2 A —HAy s oo (& 1) o H AR ERRE R K
(TR T REa o~ =g ie 84 | e S e e i AN
WG . FE BB R & MR FR RSN . H
TEURE MR NE (B, Za00R) =Kk
MR, NE . BRI (1) o /NBRR ML T 5

IRE MR s, Hepg ERBES A 2 el . LA
YRR B T, L0 R X 5 B DR A7 AR 2 52
=z, AR G i 4T BUAR I Ak T 4 = W
W, RlUA I (FRIBAESE, 2018), i H A&
FIRZW, BB o P B A s
NI MR R G 2 e, HREZLIR
HEMEII O T (H W SF, 2015b) o — W Be o 3 3 i
AUF B, AWz G AR ENZE R, @
RJEE A fi) R A TR K

2 TFREHE

CEGET BRSO (RN A, 2007; gk
TAE, 2016) F0 XS BT EF R, R T AL W
GERFE WSS B, /N M A RERT T 4T Be—
B B AR = A U T % 0 A D TR

PR = AR Y I % M AH 32 26 45 K R 23 i
TE ATV SR RS RO o KR 3 TR IE H RO
ORI . g b R AR S5 2 BRI HOR Y b
A P AR AL, HRIRR A KSR e S F Bk
Bl s, B BIe s Al LA SE B A M IR 5 b ik
JE8~12m, JEHRAETE vh il A4 3k S Je %, HE 1k 5 OE
KR s MOF 2k GR B ah—Hk, W28 5 MR
W2 o IR R A R R . ANIARR 5E
WIZHEE R, HRKBORS; B A)E
2~6m, 7RG BRI B AFAE,  TOUER 4 kL A] DL
JE B E A5 5 GRS ith 2% 52 B rb S5 0 2 1 e <1 AR
255 B8 22 2 o 23 U IA) ¥ (ke 3 28 2 K
@, KOS, KEKFEM, JREnr Iz
JZEEBRIRSUZ, GR £ 52 BRI A8 4 4R (1 2
-d, 2-e),

AWM KIE . R, M F IR
Mo HrpKETUR EZ R hZ ek b g b
o, WO IERLRE, R DL AR i) B R € 8 o
28, DRSS REJRERBHEM; BEK s
MORIE L, R D P8 Ta Br, SRV E 2
HEZ (3~Tem) HANRY S E 9 B P, W
RFE R RBORCHZ A, PATER, BIR AR/
AR5 B2 it e Y, TORRURR AIE 2 BB 5 R 41 Te, Td
Bro Ao i PUAR 3 202 2 AR 4 32 Jeh it s I )
HZE e, Won s R AR AR (40 ED B K
WaEW A2 ) A SE RS ), B b2 K iRl
DK AR 1 o AKGE TR GR il 28— M 7 e e 1)



2025 % 6 A
e [c] R | wte %] & posonsg
ENEQ | —
sinsN ey
AEAK RERR
E =
it 1
& . R
LREEE
g T
i, = AR
O =
A I
R |l BT
ol = Evyt
| 4 ; I
t 1|
2 F
= b = g
= i 2k
H A - o
[~z = -mEiTRE o] SRR e =
B L L Ll e P

d]

A

T/s

a—{ PG 7 G A 0 10 20 A P15 b—HE AT 8 A M A 3 BT 5 oA 0 M 2 AR TR 5 A A /N B U T NW i i 7 ) 1
PE1OHEA B A AN S BT A (A R BEIESE, 2020)  Je )R 2R A AR A

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 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 Reservoir porosity and permeability for the first sub-member of Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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Fig. 5 Microscopic characteristics of reservoir in the first sub-member of Middle Jurassic Lower Xinhe Formation in Yabrai Basin
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