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Abstract: This study aims to determine the diagenetic environments, characteristics, and mechanisms of quartz dissolution
in the Pinghu Formation within the Baowu area, Pinghu slope zone, Xihu Sag, East China Sea Shelf Basin (ECSSB)and to
assess the impact of quartz dissolution on reservoirs. By integrating data from rock thin-section observation, scanning
electron microscopy (SEM) , X-ray diffraction analysis, and heavy mineral analysis, along with the geochemical
parameters of source rocks, we explore the quartz dissolution-related diagenetic environments and their evolutionary
patterns. The research results indicate the occurrence of acidic and alkaline quartz dissolution with significantly different
mechanisms in the study area. In the acidic digenetic environment, quartz dissolves through complexation with organic
acids in the presence of alkali metal ions, while in the alkaline digenetic environment, quartz reacts directly with OH™ to
form HSiO;". The evolution of diagenetic environments affects quartz dissolution, which can be classified into two types

based on the characteristics of dissolution boundaries: metasomatic and porosity-enhancing types. The metasomatic
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dissolution by kaolinite occurs through organic acid dissolution in the presence of alkali metal ions, whereas the
metasomatic dissolution by illite, chlorite, and carbonate minerals is driven by alkaline dissolution. The porosity-
enhancing dissolution occurs in both acidic and alkaline environments. The degree of quartz dissolution varies significantly
with the diagenetic environment, decreasing in the order of alkaline, acidic, acidic-alkaline transitional, and weakly
acidic environments. Furthermore, this degree is positively correlated with the number of kinking crystal planes,
temperature, and alkali metal ion content. The porosity-enhancing quartz dissolution includes kinking plane dissolution,
flat plane dissolution (raindrop imprint-like) , and flat plane dissolution (honeycomb-like) , leading to the partial missing
of quartz grains. The metasomatic quartz dissolution involves kaolinite, carbonate minerals, illite, and chlorite.
Additionally, grain-edge dissolution, secondary overgrowth rim dissolution, and authigenic quartz dissolution improve pore
structures and increase reservoir permeability. Notably, the metasomatic dissolution of quartz grains by clay minerals leads
to the formation of intergranular and intercrystalline dissolution pores, significantly increasing the reservoir porosity.

Key words: dissolution mechanism, diagenetic environment, quartz dissolution, Pinghu Formation, Xihu Sag, East

China Sea Shelf Basin (ECSSB)
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Fig. 1  Geological overview of the Xihu Sag, ECSSB (modified after references [22-231])
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Table 1 Quartz dissolution morphologies in the Pinghu Formation, Baowu area, Xihu Sag

AT BBURHIE R i 240 iR
FIRAR BHEHT FREE T , A1 ORI HAFTEVF 2 1 I MIT , 22 HTYROIR [ 2a LAY
EINEEIN BHEHT T ERELEER. RS ik ato B By ol LI RN & 2b LAY
HESELEIN bl (S G BB AN L BT T, A0 & BRI S iy S A, S AR & 2c—e W ALY
R bul (e AL T, A7 ORI S I , Sk P 2d LAY
EANCEIN GRS GL f FSERT AN , £2 A £R 2k ALY

kAL UL DAY PS5 e TG BBE T, A1 S A50RL A TR 2j LAY
TR I it B A LB, A S i 20 BARA IR 2e—h,l—p el

O 28l 7 R AT T 3R B R

1) LRIV ol - o e A SR ol s L3
FLBR A (B 2, 5 XHLER 3 650 ~ 4 560 m Y [H 4
YA oA (B 2a—d, f,i—k) o £ B LRI (1R
Pl st B L E IR (&L 2a) L U1K (& 2b) s IR
(1l 2¢) Fnie stk (1 2d) 5 O ' S G W82 21 1) 1ok
R IR R (8] 20, ) A iR (1 2k) Fi T 9
DAL BB T R N AL (B 21,5) o

2) AT« S A FH AT Bl s 40 400 F9 50 4
SEATEE, AR SO SR BE UR R A AR R S R
B b ST B 2 (A1 B 26 0 ) sk R Eh 0 o5 4l Y
MG Zad B A e A IR AN S R AR L TE
B R, AR WA, w2 oy
o U 7 22 AR B ik (TR 2, D) R A 5 AR Y ol
([ 2e) Bfe A 3T b (1] 26) A PR AL 7 ) 28 AR 7Y

I (P 2h, n—p) o Jor DA (SR8 A A5 BRAR TR
TR 1A S ARTY R b JHL R i TR T e A S AR

3.2 AXRRFRME

WFFE XA R R DA S A A oy 3, ARGl i 4y
B -3 A, W2 o e il (%
Pl A9 ) AT . R 45 I A S R ) A B
HER, Gitt 60 A0 Sk (i ik Eu il o 38 o 3 H s T
PR D DR T TU T R b D A %) T i, A Ay B R Y
JRG N2 (B 3) , [R5 ok A fL IR AL, i3
J i i B 55 s ok I 100 T AR EAEL A5 ok 1
BE I AR DR A D il L 191

ST 45 B, & AR T il i A S ok v s it
o UK T AR AY 1. 97% ~ 15. 64% (i T4 T ok 5 4G 1K
AT, B B vl GeAE7ER 22 ) , P35 il e 51

]

P3G 1M e S s DX T 20 A i o bk 3 B T TR R (B A1)
Fig. 3 Microscopic images showing quartz dissolution amount in the Pinghu Formation, Baowu area, Xihu Sag
a. ¥R 4 183.7 m, ALJF, B b, HEIR 4 061. 8 m, A2JF, IEZS e HEA 4 160. 0 m, A3, IEZG:d. B3 710. 0 m A4, 1EZD 5o, HIUR
4327.0m, A4HF , 1IEZG . PR3 973. 8 m, AS I, IEA G5 e MR 4 127. 2 m, AS—1H, IEAO G he HER 4 047. 0 m, B4, IE0E
(P AR 212 R I 32 5 5 B 5 2R N R ot S BR )



1354

A 5 OR AR R R

446 5

8.63%, H:rp H % 3 800 m DL /5 L oM 5. 1%, H 3
3 800 ~ 4 200 m (5 L 4 9. 04%, HL 7% 4 200 ~ 4 450 m
iR 7.75%, R 4 450 m AT 5N 11, 24%
(Fl4a). WL E45 116 43 B W ek &5 P 1 & &2
([ 4b) , J IR 5T 485 0 1 i A A b il 8 32 1 5 o i
B, 7EHEIE 4 200 ~ 4 400 m P R T 7E HE R
4000 ~ 4 200 m Fl14 400 m DA & A Fr b

FET IR, v A S 0 R B AR R
PEREE > TRMEIAEE > BR-Bld A > 55 MR8, A4
TR BT P AT, TR 5 e R B v s il R R
BRI AE LB S R 5 F A A e RN A R i
IV RIS T R RS 25 Xt 2= R SRR

4 AT L]

Marley 5558 1 WOGHL 2 1S FIARE 7 it A8 4 21 51
TGS SEIIE ST, FOR AT 5 R B RELE A AR R R
SAARERR LB (1) 1, 38 i B AR R A K VS T ik
FE I NN Si0, I f# . Bennett 357 42 H T A HLER H &
X Si0, B i AN T 2% G B A A E A HLIR R
B A AR A F e 1) e DR A% [l AR oK O Si—O0—
H BB R S5 (] S, £ (0 REEE ) | 1T Si—O0—Si 88 9
FER (HI 55 (Bl 5c, AR | 8 H 5 Bk g, 2 i
AACEE- IR G . LA, A S IR LY Sio, LA

B Tk L/ % Tl R 45 5 12/ % KA L/ % R Tk L%
3400 51015 20 g0 1 400204060 80 100 . 0 20 40 60 80 100
3600 3600 3600 3600
3800 3800 3800 3800
24000 4000 4000 £ 4000
4200 4200 4200 ¢ = 4200
° 1.. . z %, ° /,/ ~ '%
s d0 e 7.75 ] s 11,09 S/ 22.82 T e 3031
4400t ° ¥ 4400 3 i 4400 / 4400 ol
\ ﬂ Y / s
: ° ° =% / e/

o ® . - / /
4600 o 0 ° 124 ae00f o § 2 % 116 46000%% | 771 4600f 7 4.85

. ® o I / 7

L) L] Il / 7

. . ® e o /) 4

4800 4800 4800 4800
U % PFIH % SR & % B RRBRIR L) %
0 20 40 60 80 100 0 20 40 60 8 100 0 20 40 60 80 100 0 10 20 30 40

3400 3400 3400

¥,

0S8

[ %4

”°
x‘? ° v 00 - 90
A

22.56

4600

AMBINLE  BRIERAISE  WRMAAIRE RTINS BRI
P4 Pl e S DX 2 AN [ g e — e 24 4 P e i

Fig. 4 Vertical evolutions of the dissolution and cementation of varying minerals in the Pinghu Formation, Baowu area, Xihu Sag
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