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Abstract: There is still no consensus among researchers about whether intergranular pores in oil-bearing sandstone
are primary pores or secondary pores. Distinguishing between cementation and dissolution of dotted calcite can
effectively identify intergranular pore types. In this paper, taking the diagenetic environment evolution and
diagenesis sequence as the thread, we carefully observed the casting slices from the Xinhe Formation sandstones in
the Yabrai Basin and finely dissected the microphenomenon by focusing on the calcite cements in its relation
between the origins of substance and dissolution fluids and the occurrence mode. The genesis of the dotted calcite
was clarified thus, and then the intergranular pore types and reservoir space types in the sandstones were identified.
The study results show that the dotted calcite in the intergranular pore is the dissolution residue of the disseminated
calcite formed in the early diagenetic stage, and the dissolution type is the consistent dissolution. The dissolution
fluid, organic acid fluid formed during the middle diagenetic stage, caused the secondary pores. Therefore, it is
concluded that the reservoir space in the Xinhe Formation sandstones in the Yabrai Basin consists of the secondary
intergranular pores and the secondary intragranular pores such as dissolution pores of cements of feldspar,
lithoclast, lithoclast.

Key words: dotted calcite; cementation and dissolution ; intergranular pore; Xinhe Formation sandstones; Yabrai
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Fig. 1 Sketch map showing the location and tectonic units of the Yabrai Basin
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Fig. 2 Microscopy photos of petrological characteristics of Xinhe Formation sandstones, Yabrai Basin. (a, b) The Well YT6,
2651. 57 mj large and small mixed accumulation of quartz, feldspar, volcanic and metamorphic debris. Calcite cements are more than
feldspar overgrowths and quartz overgrowths; calcite distributes sporadically in intergranular pores (where the blue arrows point) ; a is
taken under single polar and b is taken under crossed polar. (¢, d) The well YT11, 2597. 64 m; in the micro domain where the
massive calcite cements are developed, the clastic particles are in point contact or basal contact; feldspars overgrow; dotted calcites are
distributed in intergranular pores (where the blue arrows point) ; c¢ is taken under single polar and d is taken under crossed polar.
(e) The well YT6, 2651. 57 m; there are intergranular pores, feldspar dissolution pores and debris dissolution pores; dotted calcites
are distributed in intergranular pores (where the blue arrows point) ; e is taken under single polar. (f) The well YT7, 2406. 62 m;
calcite was dyed blue by mixed solution; the dissolution pores of calcite are well developed; f is taken under single polar

Q-quartz; F-feldspar; R —volcanic debris; R, —metamorphic debris; Q,—Quartz overgrowth; F —feldspar overgrowth; Ca-calcite
cement; P—intergranular pore; PF-dissolution pore of feldspar; PR —dissolution pore of volcanic rock ; PCa—dissolution pore of calcite

cement
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Fig. 3 Microscopy photos of caltite cementation and dissolution in Xinhe Formation sandstones, Yabrai Basin. (a, b) The well YT6,

2654.75 m; disseminated calcite cements form calcareous sandstones, a is taken under single polar and b is taken under crossed polar.

(¢, d) The well YT1, 2914.71 m; the massive calcite cements next to intergranular pores are dissolved into a harbor, ¢ is taken

under single polar and d is taken under crossed polar. (e) The well YT6, 2653. 34 m; the edge of patchy calcite cements are uneven,

e is taken under single polar. (f) The well YT6, 2651. 82 m; the dotted and patchy calcites adhere to the walls of intergranular pores,

and the surface of calcites are uneven; f is taken under single polar.

Ca, —disseminated calcite cement; Ca,—massive calcite cement; Ca,—patchy calcite cement; Ca,—dotted calcite cement



5 4 4]

FHEE, & HT R RIS A S5 VA AR U] e WA AL ] L B2 T —— LA A 1 3 b v 4L £ 657

BRYCIR T A b A AR 15% L) 1, 4
FEICT RS UL Z [ LB, & b A 30, B
WS RY A (B 3a, 3b) o BSBURNA EE ROk 2
(B LA PR R =, L bR 32 M i 66 i =3 fike
D5 fif A1 5 4 7 3 D AR ] L B 19 e 285 4 H O =X,
ARG R S E T, BH AR AR B0
R I T il A — BV A T B A () L B 7 A
T YRR ZS [ FERE (Pettijohn et al. , 1972)

PATHRCR T il A0 388 5 T 445 B0 0 08 J0RE 28 B —
NECER M, 2 ALBRED A R UL H R 5 B
(Kl 3c, 3d), Bt , AR AR oK
THIEHEE BRI, B3O, BRI %
A S T A xR e, 5 R UKL Y 42 ik G & B
THWE . I, B ORL 2 18] DL s R 32 ik oy 5
" LSR5 fih 0 5 i 4% Aok, AT R T i Sk
[ FLBR A2 filh b 22 S AR VAR, B T i S 45 10 RS
EZVERUR LI

BEHOR I file A AR BN, — G B0 T 4 1Y
T R H AR 31 (8] 3e) o 2RISR 1
AORE (1] 422 i 5C 2R 28 01T IAT R Al ) e i A (1]
e R, fR . 2R LR S ek o6 RILAE
IRANNESEARST, WHHMALEE,

B PUOR T A B AR R ] FL B ) BE T b, A
HUN, 2RI (830 . B RARIT 4
TELAIROE T 0 8 o 20, HUATEIESSG N Ak
KA fe KR B R 22 By, F ] H e O 5 1E 226
V5SS s, HE A7 A b /N B K T3 Yl 4
b BRI L Bt v A2 SR O it A0 S 45 ) 35 3 A7 A
(K2, EESELIRL) . 8K B, BRI
AR Z M A, bros 5 A RSG5 K& A i
PG

HE 2, B3 AAL, BYOR Bk 2Rk
D5 fif A1 24 L JC 5 o3 A A2 R ] FLBR & & 1Y i 210
A, IR YR A R ST U A SRR

3 fEETEEA

AIF 5 DX T L0 8 1) i 4 =5 ) A s 1] LB
KAVEMAFLBR , Jl 2 8 v b L B Ry i A e 245
YN IhFLBR A 4 Fh2EA (B2, KI3), Ja =& &
RAZKLN  (E35 B I SO TN 45 ) ki ) FLBRE,
X R FB, TI A 4 Ar ] L B2 i A
[ LB A0 2 VR A () L B ) Rt PR A g ) ) A

FURTT itk A S W 30T 0 235 ) ks 7 B 300 15 45 0 1100 8 i
WRAY, A O A S W B R R A, IR A
WAL LR A FLBR ;o A MR e 25 1, DUz i)
LB AE LB, T, i 4R 25 ) 28 A0 iy TR 1)
B AL RN B RUIR T A 45 T A ol

T FE AT A R AR ] L R R R A L R A
AR, Je B PR O, BIE SCIR O i A
S MR I e 285 1y ol R I I S W s T R Ay, AR R VR
TMEAT, LUSCEE TS 3 2 ol B 4
AP FR R, B o TR — A ERCE A
WLELSEPE  SCHR R Il SR 2 AT 2 BRI S Y
b U 1 AR A PR 2 A R U
BRI AT R 7 A 3 A s e B R B, BT
T2 A i e A I G TR Sy AR 2 b R I, 2
o, MERECEREE AR, RAEIEA R, A
W gl B ARG (R BER AE, 20155 W KR,
2017) .

3.1 BREESRKRABRAEAGIREY

5 A2 AR D7 il A oy G e B e 4, Il
L[] L Ay D A A ] LB

RYCIR I il A0 A5 Wb 2, T I8 0K B] 1Y) 422
fih OC 2838 2 LA RO BRI 42 A, Ao HOE
BT RCAE R, X AOARE Bz 2, e
ARFNBEYCIR I it A0 A B s b, 18 8 UKL 22 18]
Wil R B A SOR SRR R N oG &R, BEEH AT Bk
ARFNBEHARTT e AT BT e 400

Rl AHAED 5 v, R i R YR A im K 05 3 R
SR AR B A AR R T A B AR, T
AR E KA o AR S AURE %) 975 1ol R SR M AR Ry
R, —MEOLE, PR MR 3 R UE .
AT . KAUKFTRIE CO, Jiifk (Shanley and
Cluff, 2015) . 43Ar EL AR kb FTI% &0 o] 41, il 210
FHEDE ISR T, AHIF AR B Bk R 20 R
SOKMKIE, B KB EIRKA, (HHEAL R &R
HEIE CO, WX Hm b w4, Hit,
A HLIR It AR A 188 21 R M I ok it A 1) o — AL 2%
XU 2P A (PP AR, 20135 47 ik AE,
2018) FNMA BRI FTIESE (R BEF %, 2015;
A, 2017)

LEE OB R I M, e W 0 A1 4 b BT Tl 4
WA BCAE R 90 R 1 T B LIk
YOIk o BE SR 7 % 4 2590 — 1L T 3mSR
T U S0 B 7 A S 25 W il — A Fn ek L



658 WR A F 54k http: //journal. geomech. ac. cn 2021

P BV T — R i UL R A N K — A e A R
ART5 AT E G — HT IR . BEHOR AR J0R D7 ik
Vs, AR IR B 1) B VR R Y 5 o B DA
T3 EARZAL,

(1) EEd K, BUAHIH0A LR D 58
PR ME—HL S, L, BCA I
B SR TT A B S5 0 Rk T A LR R LR AT i
AORFI] o T84, B ASTR T i A A 3 o 3 S S 2 AL
M BEANTEAE

(2) His 5B RE 08 T B A R K Y A Btk Al
BEYURTT A1, ] S 76 403 179 J AR B) L BR p
DUTERFE /NI B SO DT i A 3 I SR M L) 45
BRI,

(3) ARy A e 45 W i3, A o ] L R
2, TR AU [R] 1) 12 fioh O 28 A UL o 12 Ml R BE IS
AFfh, KRR IAE RS, XBARATE—F

WA, BRI HIPOR . PR DT i A A E
AR, PRT5 AT BT a0, A PR 52
VERT, B8 UL 22 11 A5 R R0 e = i 2 A 45
HHEY, ORLI]FL BT A 3 AR, 7 A SR TR
B 3000 m BB T, 4 UKL RIS RE P 455 5
ARFNBL R A A OC F 2 AMELIHESZ Y
3.2 RIZEARTHEEHRHRREWHIERBAR
JCE T S A A LR 2 BT T 20 10 S T TR 1
R RME— P2, B4, HA W MBS H
AR BEBOPR AL SR T i A 2 5 SR T i A 9 3
TR AR ) it R i R 4 A A M, G T Bl A )
S s R R GR D5 A0 S 4G — 1A
SIETE R YR TT filf A7 o AR . BESAR K
B IUIRBR A — A R TS ok — B TS UKL
UCHEINR, B W U1 AT e A i W ) o TR R
(Kl4),

T7 1A R4 5 R

PR 1R PR ot 7R (a) W B (b) BMB © BEME
I
1 8 © @ O QO o @

FE WE RE s s K
m ke oam TEE WE L WE kmmucmmme R

Bl 4 FEAT BT A B T e TR S G R R R R AR A

Fig. 4 Diagenesis process of caltite cementation and dissolution in the Xinhe Formation sandstones, Yabrai Basin
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A IR AL A4 T AR S A Bt o) 120 B AR Gt 22
R ANBR B 457 @ Bl i8], T I A LR
HEARDE, A SR TR R, RiEH I
fRATTUNE ; QBUAE F M, FLBG 3 o AT 3l
SMREK, SRR EERC S, A0 ReiE
LR S 7 fifp A A i PR IS 25 05 (AN [ IR A
RETT A R T BB, B R UKL 22 8] B 42 il 5
FOEE A AL, DA S i Al R e
fibdefr , XRIIEATRBOE T W —BHH; @k
EACIE DA IV R LN 2N TRl RN €A R
X ENTR RN T35 4 “FUEHE  (Pettijohn et
al. , 1972; £ KRB, 2000; J& g%, 2018);
@A BRSO, A DL A
AR AR,

L5 RO RTRN, ORG AR ORISR, DL
WEE AL BUA R F 9 o £ 4k, BT A1
YyBRs hoR ARSR PRI S, S IE R 7 A R 4
AT RE, & BH b AR 25 b SOUL 0 R /Y AH .G
F, ABEAROGE PN GEE A 2R AL, IS A
B, HE AT R0 0 1t 5 T 2 b S v ) o ) L B R I AR
FLBR, it B 2 1] 248 Ay Y A R ] LBt R AR kL Y
FUBRZH L, Wk A 1] L B 2 35 G AR T il A e 45
— B R P, AR R N AL R LA AR
P FLIE L S R N I L R RN O il A S
LB,

4 Hib

(1) J7fi A i o e & i e AR B R
T RIS, WUA R EF 6, ok
)AL P 2 OIR DT M A P (&S B i) A
PR AR B, 5] L Bt A9 6 T80 O T i e OB PR A
B B RUIRTT A g B S B4 4 U A
) LB N A FLIE, i B2 IR O it A0 o e B 30
7 AT Y b ke A JUDASE ] FLBR A v A LR

(2) AT G %5 3t 5 it A0 S 4 ) B iR LIk
AIHCIR | BEHUIR B mi iR A5 A7 7 3, IR YR T7
fifp A T I A, T AR BEBOIR K R
Ji A 2 i G RO5 i A0 I W) i s I R Ay, T ol
T A R A HLIRR R A, 7 P28 I D — 3L
PR, LI RLE] FLER g U AR FLER

(3) b PR ) L B I A AL B ik 2
AL A AR A — 2, 72 LR OIR DT i 41
AOBIA (IR sl i) IR TEAE D 35 i R S i )
FLBZE R BIE S 0 285 11, BIF 5T 3ok A b o 3 DL A A
FRMEAE RS — TR0, DUBSUE BREE A R
Feol ot o 22k, BT R A0 A B 0 A IR A
55 R PR AN b AR PR A IC B G R
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