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Diagenetic differential evolution of Huagang Formation
sandstone reservoir in north—central part of central
reversal structural belt in Xihu Sag
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Abstract: Huagang Formation sandstone has a great buried depth range in the north—central part of the central reversal
structural belt in Xihu Sag, and different layers differ in reservoir quality. In virtue of the data such as mold thin sections,
scanning electron microscopes (SEM) , X—ray diffraction (XRD) , and physical properties, this paper systematically ana-
lyzed the fundamental features and the diagenetic differential evolution of different layers of sandstone reservoirs by refer-
ring to the regional geological background and burial history. The study shows that the physical properties and pore types of
Huagang Formation sandstone reservoirs are distinctly different above and below the vertical demarcation line with a buried
depth of 4 100 m. The part above 4 100 m matches H3—H4 reservoirs, which are buried shallowly and relatively rich in vol-
canic rock debris. The weak compaction and pressure dissolution and the common chlorite coat jointly inhibit the secondary

enlargement of quartz and effectively preserve the primary pores, providing conditions for later large—scale organic acid dis-
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solution. As a result, both primary and secondary pores are well developed, and highly porous zones exist in the reservoirs.

The part below 4 100 m mainly corresponds to HS—HG6 reservoirs, which are buried deeply and rich in metamorphic rock de-

bris. The poorly—developed chlorite coats fail to effectively inhibit the secondary enlargement of quartz. In addition, strong

compaction and pressure dissolution result in the large loss of pores in the rapid burial stage , which is inconducive to the

pore increasing by organic acid dissolution in the later stage. Exposed to the alkaline diagenetic environment for a long

time, pores are filled by a large amount of authigenic mineral cement, which makes the reservoirs relatively dense.

Key words: reservoir quality ; diagenesis ; organic acid dissolution; chlorite coat; secondary enlargement of quartz; Huagang

Formation ; Xihu Sag

VI 1101 o 2 P AR U 2 b S B R T & A —
ANEE L X8 T LK Bl P A I A 5 L DE
I /I 5 L T b I 9 A S T IR A, sk
el R O W AL HEE R AL R B T 2
ATACTTBA " Hrp A s b 742 1
SR N T PN Sl N B 1231 S 3|
ZXZHRBE-BEDEHZE KB EZER)ZE
JEE 3R K I R BRI DURR DR, b R BN
KB 5 - 0% & A AR Y B R A, 9%
AROT RMERE K o 10X i )2 5T o 25 S 1 A P Al
LY K W BT AE , 43 B L 32 9 DR 22 0 2 St i
et Bx SR a)2 L B E RS E L.

VG T B o i Ay v LR AR LD i 2
P VR 5 15 K (3 400~4 600 m) , AS [a] 1R JiE it J2 o B A7
HEZES, HETC A A28 NUTEUR S A 1R H
R s Y10 25 O TR AR s AL D e i 2 AT T 2
REGA Y MR EEEZE . A X
PR 225 0 5, DURR KRBT S
WA )2 AT B e R AR T S R e T
T T B VR AR S B T 6 )2 R Y AR 3 R
PRSI A2 B X o SR A R A X A
{25 7 RIAL S D 2 2 B — A VR A TR
AR B 58 7 A LA S 350 A AL 45 Oy AR TR =
GE AR LA i R R B R, FL P AN [
JEAT I AR R DA K A2 T e A AR 25 S H
AT AR TF ARG o S T 30— 2B R 9% A Ak
X it 2 0 ek 25 S A P A L 283 DAV A I o ol
B R G A IR B X A6 s 400 il )2 M ), e
HEAMFIESEAE b, 25 5 DT 8 15 5 Ao B it 28
BE, AT X AL 20 AN [Rl b 41 i 2 R e AT, 285
ST AL S LD A8 2 i 25 S i b 2 | o P
BEHLER , U R 12 DX At 2 < 7 A DA SRR 00 22 1

1 X

VU [UTRE 7 T R T Il R A st R LG, SR Ak

I AR, AR 2 5.18%10* km®'®, HoAy v v fk e jn &
I3 T 24581 A A R R 3 A B, A Hb 2
BRRIR K . FEZ2 WM& s s EFTE , PH 1 1M B
SR B e — B HLELA ARV oAl b
HURFE R 15 A% R o R P 1] 2R 400 43 R D R ARHIE
G NI R/ N LI INGS B I R 9 T e
WHAGTE T (B 1), B M EKKREE H s
(E), W58\ 54 (Eba) T AT (ED) Fi4H
(Ep), B SACHE A (Eh) , FoH g o H 4 (N &
SR (Ny) MR (N, #T58 — 4 (Nys) FE
VU R ZRIGERE(Qpdh) (1), Hp s dl 2 F 2N
AR A A, I ACAR R VG 7 10 K R -
SAM-IATTBAR RS . AR AL 2 P R AIE 22
S, LAT, HRR RS ST Sy S HR o S AE s 2 B
FUAEUE 4 T B, JF Xt 12 b4, Hih H1—HS5 b
HMAEHRZH B, He—H12 Wb 2H Jy AL e 4 F Bt (&
2). AEHSA B LA R —ER)ZVIRIERE K
T 3% 22 P i AR 0T 5 i e i R X R 2 h
TR R R B R W TR A )2 R
Pt AL A4l N B LIRS R E R SR A
By W, Jry i 55 )2 35t A B e AR R A 25 R LA
WIREJE R E AfZE R BRI A AL w4
Bro fEUSH TR R 2 o R, T
BT T A KRS AR 2 10T, e o e v s 00 Sy A9 20
WA 2 R WSS X BT T 44
Ak B B B 2 38R S0 B PRk ML 9 B R A
6 T B B RN DX AR TR i B R s LD A
JETE PR R B L iR BB R

2 fRIZFFIE

2.1 WMESEAE

s b i 2 ) L AR 4 100 m 2247 1Y
YL &k B R AAAAE W i 22 7 (K13, Kl 4) . 311
4100 m DL b2y H3—H4 W40, 6 J2 3 4 W 1 55
U AR PR AELEAR X B LB E B X, FLBR
& %N 5%~25% B 1EF F 24 0.1~1 000 mD, Ji



296 H2H B ZEAEPGWIMIBE b o SR AL AR s A D R I 2 SR AR IR -3
0 80 km 2 4 it e Feil
| % " ‘ﬁgﬁ/ﬁ 43& 12 3 WAL

Ko M =
| R
% a6 11 48 12 5] E}
W Ll T (SR R UL
. | =EA T P
i 53 ez
_____ & MR 25 Bt I S
w7 " R xR

~ ‘\-

\ N : el ]
/ \'\ 5]

.,' 7 '\.T_,_--— —TTUTO / A"‘_~~3AIZ 233 16 812 ) Ll

{ i 2,4 ‘ B

;_L'__ ‘/./ . - il I e U AR T

] i bs T
7 ! 1/ 32.0 %/7/\;\/
/ : fiF Ik,
i Ve 0 3 33
! / T4 3y e 4 R i
1 e A
JiE p T #1128 3) 7
L. e RS
)/L\I! T //% 49.0
C h=Rp/
biéi} Fo2 - / NS5 H 565
\ / f SN
N \, 8 / 1 /7 i 65.0 f%
G i VZ / RS
i/ B Y i
g // S A5 pial
# i/ / a ]
! / ya P 96.0 I % 12 7)) i
B [, -G TR i " g ’
tf IS & P e P ¢ R L R L
a—TWF 70 X 44 i i B b—3th 2 Z5 A R
1 F#MPERRRET RIS E R RESHRE (FEcak(4]F0[21 11&%)
Fig.1 ~ Tectonic position and comprehensive strata log diagram in north—central part of central reversal

structural belt in Xihu Sag(Modified according to references [4] and [21])
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Fig.2 Comprehensive log diagram of Well A~1 in north—central part of central reversal structural belt in Xihu Sag
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Fig.3 Changes of physical properties of different sandstone layers in Huagang Formation with
depth in north—central part of central reversal structural belt in Xihu Sag
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Fig.4 Pore types of different sandstone layers in Huagang Formation in north—central
part of central reversal structural belt in Xihu Sag

2 3 B 2% mR PR Y B v A T B R R S
YRR RN i A1 VRE S SE A AR BT ) 5 35000 56 I 45 1
o HS—HO P 4162 B R R 50 i AR BE A, it
A LB LI R FR R, T 8 B0RE 2 [ LA — M1,
Fefh o IRESES AW (8 7e) o BT IXARIZE
b AR LKL L £ S MR % 2 (0 R L, X A —
SEFERE A T R SEAE T, A AT D AR L B A £

A7, T 5 % ) L T % B R B R P R R O 3 T
H5—H6 b 21 fiff )22 1 3R Ak 2% Fe 55 72 B Y B i T
H3—H4 4 .
3.1.2 R&EH%A

Wi 5 HEEL R B, b2 P B 2 SR AR AR
b, B2 4k 10 1l P VAR FK i AH BLAE O AR e AR
TR A LRSS, 2 W 2R A5 /E HT 2 el



5 x f % 20224F3 A

Q/%
0A100

e H3—H4m 4
4 H5—H6R 4.

0

0 25 50 75 To0R/%
[ =03 s, T—KAaasEms; M—4a 8058w a;
N—KAaE V-E2BKADE VI—KAaaBEDE;
VI—2 & 10

BEs5 F#MPARRRESERILEREEA
AEMEERANS =RE
Fig.5 Triangle diagram of rock components in different
sandstone layers of Huagang Formation in

north—central part of central reversal
structural belt in Xihu Sag

AR B BN R ORI A
fiffJ2= 2R T RRIRER R4S B 0 W 4 A S i

4
éIilo

W IR % WX R R T T A4S 2

[a—
(=}
1

I H3—H4mb A
I H5—Hefb 4

T %
S = N W kA L N 2 0 O

Kl A e B YiEaE ey TRV S
a—2 8 45

80 -

70 -

60
MT\; 50 W H3—H4 41
& W H5—Ho 4
40
B

30+

20

10+

—

A WRA BEKA THA A0 %Az &y
c—fi J& 4153

BH AR 2 A S AR IR Eh T ) Bk
B AER ORI AT UL o 5 A 25l 43 o 3 3] .
W7 A 2 22 S R AR A IR S, T ekl 4
JRERIAT SEUR A IR, B O s L0 (0, B i
B (B 7d, P 8) 5 H I M A A e T 41 U A T
R, T3 i A 22 5 03 BORIR s R R BREIR 52 A QR g AL
ol o AL B S 8], AR RO S s B (8, B A
MR (& Te—Tg, B 8) 5 LI J5 fift A1 12 25 22 LI i Bk 0
AGEHCT 288 b i RE S WF 5 X e 12 Bk 4 A
FHAR ST BN 4O i /s I 20 68, 4k 5 i i v (1A
76, B 7g, 18 8) o AR 2H T ik A e 4 25 S/ H
52 235 0 2 A i A, A A i R T A
A A T7 A e TERD R T A o R E T T
HIFFE DX A2 01 2 oh 2 3000 BE- R PROK B 014 3%
25 B YUBUE I, W0 301 1] T8 )L 309 300 3 o il 5 21
B OE s b b A, S R e B g DR T
R0 Y8 B i 4 YA 5 )-SR0 O i A B 2 Y T B
JR B Wi )2 RN

BETMIRE  glA PEIRZE PR AR
B WL 0 . S5k 8 1 7 A 4
20
1.8}F
1.6 F B 03 —H4R 4
© AT Bl H5—HoRb 4l
& 12f
g 1.0
B 0.8F
0.6 -
0.4
0.2+
0 1 1 1

Ji AR FLBR hL 18] 5 5L 1AL KL A AL
b—FLBR KA
50 r
45
40 + B H3—H4fb 4
© 35+ B H5—Hob 4
=
pe 30
&
=
ﬂ
B
/%R i e U ale i
d—3 L5

6 FHMMPARRREEHICEBEBATRWAERFHIERIILL

Fig.6  Comparison of petrological characteristics of different sandstone layers of Huagang Formation
in north—central part of central reversal structural belt in Xihu Sag
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