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Abstract: Deep overpressured tight hydrocarbons represent a significant resource type for additions to reserves from
reserve growth in the Junggar Basin. This study aims to determine the origin and primary controlling factors of tight
reservoirs in the hinterland of the basin. Based on data from laboratory tests of reservoirs, drilling and logging, and well
tests, combined with basin simulation results and integrated geological interpretation, we characterize mechanical and
chemical compaction processes in the reservoirs and determine the temporal evolution of overpressure development. By
examining the formation mechanisms of the semi-closed to closed diagenetic fluid system, we further reveal the genetic
mechanisms and primary controlling factors of deep overpressured tight reservoirs in the hinterland of the Junggar Basin.
The results indicate that at burial depths ranging from 0 to 2 400 m, the reservoirs are predominantly subjected to
mechanical compaction, which induces porosity reduction rates of up to 70% ~ 90% and the formation of a semi-closed to

closed diagenetic fluid system. At burial depths of greater than 2 400 m, chemical compaction predominates, with
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dissolution products mostly precipitating in situ or nearby as cements since their migration is significantly hindered. This
results in limited dissolution-induced porosity enhancement in the absence of other constructive diagenetic processes.
Overpressure originating from different mechanisms enhances reservoir quality to varying degrees. Specifically, overpressure
induced by chemical compaction plays a minor role in preserving primary pores and forming secondary pores. In contrast,
overpressure formed by hydrocarbon generation and pressure transmission can intensify dissolution, thereby improving
reservoir physical properties. Overall, the degree of openness of the diagenetic fluid system, determined by early-stage
mechanical compaction, plays a significant role in controlling the diagenetic evolutionary pathway, the evolutionary pattern of
pores , and the formation of high-quality reservoirs (sweet spots) during late-stage deep burial stage.

Key words: diagenetic fluid system, compaction, genetic mechanism, overpressure, tight sandstone reservoir, Junggar

Basin

SIAME 25, R, WSR2 U TR 2R G A B B 5 AR o T B8 2 P —— LA R S M Rt DO (9 [0 1. A il 5 AR St o

2025,46(5):1597-1613. DOI: 10. 11743/0gg20250513.

LI Jun, YUAN Chengzhuo, SHANG Xiaoqing, et al. Diagenetic fluid system evolution and genesis of deep overpressured tight reservoirs: A case
study of the hinterland of the Junggar Basin[ ] ]. Oil & Gas Geology,2025,46(5):1597-1613. DOI: 10. 11743/0gg20250513.

ORI R e AT & A FH IO R R 5T
I R A B 2 i [ e e e AR
AR, 202348, 2 EERE I 5k 3 1193 X 10,
SR 600 x 10° m™ ', SR, FEAOR SEELEL
A R BRI R e B R R R A A —
F B S At b LS T AR AR MR P B2
PRIMIL A B Bl PR O B SR A 2 — |, JE AR IR
JE - E BRI AR T & AR S

X FIRZ-BIRZ RS 5 O CA 1E
FHMLA A F 53 IO 0 35 i = o R a5 T R Ak
BB A iR FH S v A LB AL R 25 VR FH S
J A LB ORI LA S S48 T ML 25 T . SR,
KT A AR 2R G B P S R AL ) B O B
fitt) = HIVEA, B RTAFSRATIAEXT 55 . Chuhan 5342
TGS B AR R RS JF LR R T b
IR R AR B R AE 2 BRI BL 1 2R AN
by, SR A B R SEAE FH B P T B 1 2 A — A
R R G0 U )1 A AR =S R R A B2
TE R E R SR S e L SR 2 W i =S R
FE A 2H 508 it 2 AT 15 W 30 S Tt A T B 25507 % 1)
AN FERHE AR 3t A 0 ) A R B o RS K
HA A SRR IR R A KA A B R R R i 45 W 1Y
Ve T F B R A FLBR BT B, 1HL P Tk = BH A A Bk
2E ML DA B ol = i B 1R 1P 22 I It
FEV TR FHME DL 3 B A R LR e 7 R,
B AR 2R G0 B T TRORE JBE 0 B Ry 42 T TR 2 2 VR Tk A
FHoR B R AEFLBR R B I B R 2 —

I B TR R G W IO B 1, DA e k)
PN Ry oy W = A A O A R S

T R R0T R R R 2 I B R A A A
SEABRAE AR WA T 1T = QD A0 ph A3 200 0 5 RS A T
SEAE R S AT I 2 i A R ] AL B A48 2K, il TR = 100 i
JETEBORIRGR T A RE DR S 4 i AL B RE 5 ) PR sl 2
BHL 1F A7 D SR A A T R AT, X A SLIBE B AR 474
P BRI 33K 1 b ML o ) A7 2850 P 240 LIOHE s T2 B T 2 2L
FLBE A B B A 235 4 1T R 2R 2 i A i, JHG v 30
AN A (OS2 ) B 8 P ORIl R i 5 M TR
TG, DI AT S8 PR AP S A FLBRE . ARk, 5 T il
AR AU A T AR — T, AN
A s ST DAy P S PR 80 0L 5 AN W 1 52 o B L B
RE 3 73— 7 I, AR R T MRS A5 TR S0 M T B A
DR 2 A EL AR P 50 W 301 52 45 ol PR s, 2 80 553
SURFBIER FZORIR . TEME 5T, B2 5 N
s S5 2 B 2 1] R £ 5 38 B L T i
JRhi# = R B R R R R o

YEES JR 2 b e v SRR AR il A 2 — TR
JZ R B i R T A S B A b B0 U
R AT 2 M R TR A SR R A B R R 2
A AR, JCH R/ GE TS AL AUR, R T IR R TR R
s 0 R, LR % A M R R B R Y T 2T
6] B ABIESESE B R S G IR 2 IR B AR 2 &
FWIRLBU#R)Z K F B N R 22— AR
375 0805385 T S92 RONE A1 1 JBE 45 A T LA B 3 o i o A
LT el BRI, AR SR RIS R I X AR Y Rl
FRP T s B PR SR
A e S T S5 3800, A G WL A O 118 R s SE ALl
DURRELSS 7 3k — B TR A AR 0 B A 8, X
FEEHIAEZ L BORADFFEAR ) T8 U)K . Bedh,



555 1] AR R R GEE LB B T2 TR k)2 1599

WS T ZR e P 5 T P e sl 2 s A A 2
K BRVHILBURR 2 AL B DS B s . T
I, AR SCABURT I B 20K 23 3t M 0 M IX AR 2 2 S22 0T U 2%
GERTT , B A T LA S P 5 A 2 e S P Ay s
6] P 81) S A R G0 PATAIL AR B A A0, L) K e
SOOI PR e X0 £ 2= FR) 2 M 2 T 48 78 TR 2= T 35
WA E R AILAR 5 g R DI 5T IX R S 1B
Mo S X — 2D R SR R A

1 HRE 5

P S IR kb 08 il DX = AR 57 T v e 34 o AR o 4
A2 — A BTN . ARESE SO P R
B R SR T R PR X (E 1) . X
207 T MV (BN S L AN B S R A 2 A v A2 B 1)
B A G BT S A B BRI A, A A R
R-T&G P-L &% —S7—THRY 5 Lk
Bo-HERURAER-TIER IR E 1B
HTRIHE L 3 R R G827, S X g oy S — 5
Jb—BL R IR D R -1 R 2 B IR A
3RERM T R SU 2 — & BRI AL
TG | B A RSV v A, AR X AR S
FOM AR i K O R R R R A 2.2, T
RETRBET ERRES A2 HEY R = T4
E/NEEH K, 2 L SR A AT
T2 ML) = R AR R

T Y NES J% 2 1 30 e X (A 98 X)) B IR 80 R 2
fitt)Z i, = T — Befift )2 5 v LUK e gl - ok A
B A MR SRR A B A 3 W A X
U S ALBR B R 11, 70%, S 138 1% ik 3. 74 x
107 pm’ K8 TARB BURAEZ . MILZF N
TV L2 A v 2 rh -k T b s b
25, o N OVEE A ) — B LB EE R 9. 18%, -
P18 i3 R AU 0. 25 x 107 wm?; 11 /\ = BOE 2 FL B
H98.48% , B EHR N 0. 36 X 107 wm?, J& T HLI f
FEAEZ 2 WA XOR FE T0 5 TR A T 4 000 ~
4500 m, A ZERFPERRAE . = T4 5 /GBS 448
JE AT £ 5 W, = T4 A 09N i 2 3 T, )
2 AN R T iR & B, SRV )
FEAR A2 B i R 5 1/ \ TV AR A X
AR EEE o), ARG MR = T4
BUR BB HIT AR X L H R SRS N ) ih R
BhER L NTE S 240 0 2 H A JE , = T 4L 5200 B8R AH
AR G5A A SCHFSE T8, AR TAE L/ GE S 4N

FEAGRIE L, I = T4 5 SRR
PR X > = T 5/ E S, 52— Ik
B AR

2 BBl e SE AR AL -5 s A
ARGt

AIUBB 525 P2 s S R P e T o o B AL
BRI AL R PSS A . AU SR TS A 2R A
AR T SR R A B e T R
P A 5 iAo e S AR O R 0 3 20 o ol e 45 55
P B VR T i B 0 e 5 90 2 e B 1 v A i
RE S P Z ] B I R e A ML LA K i 4
A LA AR FR e A B, R R e T IR B 2
e 5 A

2.1 MW UZEEXIERARFARER

AAPG Bulletin T 2010 4F%5 8 W]t it & T4 i T
10 fith J2% T A 5 07 4 R L B 1 TR D A A 2 K
 FLBR T Al K AR (1] 22) " 4R E PR A
TH b 45k 5 — A F B ) Marine and Petroleum Geology
0 DL I SR B T A DI o8 Y (L DR
MR SRR 5 A A LR B R R T A )

AR BT A0 25 i 2 B 5 AL PR T AR B TR i A
JZ2 R K AL BT Ak 43 R B AN B B O3 — /N T
2 000 m, #ZIEEAK T 60 ~ 80 “CH, LIALME S 1E
3 @R AT 2 000 m, HiLZ R B 25T 60 ~ 80°CHYT,
A1 BESF IS5 YT U v I 3h 0 2 A, A2 0RL 2 1 A AL
B b 2 AR U , A VR A2 R S 3 B B 1
ARSI, DUBRAE S R MU SE B B Ay 2 () 2
JOE, X R MR B B 0 b B AR B R E R . —
1], TR 27 R S B B AL B 0 R A AR B 5 R R &+
Al A e s 1) &K B B YA I3 — 5, FHALK
JESEB B FLBR SRR B U T R 27 R S B Bk
VAR R G B A S T | S AR LR
RABRE., Bk L, R RCEE R E S A
AR, G, 7E S5 VU RS R P & Norphlet 2177,
GriE B H B R0 SO AL 7 1 A S, Ok
() L B 7] v T 209% 5 177 TURR PR B A [R] H B0kE A 78 A
LD R R FL B H AT 2%

Ve 25 10 8 B FL B R [RRE T 43 S P A E 2Ry
Bt (E 2b) . R4 Bjgrlykke Fl Hgeg (1997) fAIF 5% , 1
TR 2 000 m J& , e A i e SEAE F DAk 2e e 5ok &
FERI AT W E RS HIOEL R, Bjalykke



1600 145 KRR R %46 B
a . / L o \"\-\_\\ \'\_\ [b] m /_%MZ“' EEITH
N . SR 3 PN N 3 =
\ » o e e N T e B
i [ et T M R I i
[T iy - | e | ac. ——
/"’ 55: \ o - g
#z //: 7 5 B T " oo
&/ T
fﬁﬁ{ ‘://- e /'\\ _____ Qe Sl ALK d)
w ! oo AN - = ..
& | I Dhbraes
. I PE] B i (K )
. &
X e
| & : \
. @/’ \ ;“;2 N ey o 7011y % 410 )
: N §§"L TG BES8/S08H e ™y |
I AN $§\ ﬁ{égz \ N e . i w T 4103 5)
N T R J no | &
o‘: / = /"/ R ,b)
AL L
“,./ ~ \. . i: gg R \, ; {1 4T, b)
| ‘_!\ ~.. e - T s kanre
( s - [ # B ST )
\’\’-\ o - -5 [1 L\P = | ke 2
S Py, T ale )
S Ny e N S A [Evnney
0 10 km ™= * & ol g
\._\\ \ — S /?*J’ i I
el . — h._\ N [ A
A k63t K1 7 RIE % z29k sibsI 1 P A 72
3.0
3.5
4.0~
4.5| ol ”"::_ ———— :
[ N g P,
Rl 2 2
£ 5.0 ===
5.5
6.0~
0 2 km
6.5
K 3HEH X { S Sk e { TG Y i
- A’
et =l O N I | P L ]
—MiE s WTAXVER JR = Hetyim A E Jijj%ﬁl R TH SRR O=ZBR KPR OAER
BT RITAL Rl
i | =l = = crarie i f s s e o e
VAR ~ ~ p— — o e [eseese .o . . o + o 0o o o
[VVV][AAAlF—AlofHI-f% ------ | e =1 =1 brs 4 54 [coo]
ZalsE  BEKE A SRRE BEFRE RiE W PRE A REERDE SRS R R
P HERE R 7 3t I P M DX A 0 8 () LR 25 AR PR () A2 15 2R 8 T (o) (B SRR [ 27 1 k)
Fig. 1 Tectonic location map (a), composite stratigraphic column (b), and formation pressure coefficient section (c) of the hinterland of
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Fig. 2 Conceptual models showing the diagenetic and physical property evolution of sandstones and mudstones
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Fig. 7 Micrographs showing the dissolution characteristics of the Jurassic reservoirs in the hinterland of the Junggar Basin
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Fig. 8 Depth-varying thin section porosity and measured porosity in the Jurassic reservoirs in the hinterland of the Junggar Basin
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Fig. 11  Depth-varying cement content in the Jurassic reservoirs in

the hinterland of the Junggar Basin
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Fig. 12 Evolution and coupling of diagenesis and pressure in the Jurassic reservoirs in the hinterland of the Junggar Basin

(modified after reference [27])
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