Hes ks  HAM 2
20114 4 H i ﬁﬁ: - jﬁ April 2011

ACTA GEOLOGICA SINICA

RBAA—EHMX P T _ERRBEEHEER
Bt BRI T AAT, B

AR Tl RIS M4 TR 2B . & A8, 230009

MERE USRS LB W MR BAA ER R ER . LR — R T S5 kR
HMETZRE AN EE . SER EBEEREW)Z b EY K UTBUR T RS BCE R Y TR . BT %
FE R BT I R B MAE T V5 0 A VE T VA T IR T 4 b 32 2 % e 0k i PR R 08 Wt A R T s 52
ER AR B A fE R R SS AR AR 6 R BB R . B8 CO MR 4R . AKX
A I QG B RN K ARHED I AIRK G5 i 10 TR W A ) 1 JL G058 3 1 S MY e BR T . 20 0 R 8 A T Y
AR W SR - 2 Ve dn A (i 1 ) A5 — S aek A6 A CBRK R B 5 JLGBRER B - 32 B0 TR SC AR LRI
PERT = A T 38 = 26 e 43 e ik Al A T R0 60 300 S 405 58 T 5 I SOTR K B0 50 0 10 T T IR 568 B2 3 30 e 45
Wy LR 25 ) A0 Lk 3 A R 8 W T B A W AR H BLIR S D GRME R VRIS RAE . e stk
PERIRISE 2 RE A . WFFEIXBR T & A 48 B A HLIST A0 38 5 40 s AL BRIE  Joe e Wl ok 200 ~500 R BB 7E
AP L 2 RIS 2 2HL B 9 A P AT 2 A o U R i OB B s LB A WA e T LR N R A LR i
AR R W EAR I . G BTy — SE W X P S G ik R A A VR I A YR A X 5T T

Vol. 85 No. 4

PERITRA T8 IR Y T00 0 5 B AT B A R Y B D R 8
KW A T B Y RIREE A s Jo oy — S M X 2 B

BRIR #h A i A AR e — WA
KA AL B A LI S — Rl A RO R IR A i
AU SR R 5000 72 4 C Choquette
et al. , 1970; Wilson, 1975; Ahr, 1989; Budd., 1989;
Moshier, 1989a, 1989b; Perkins, 1989; Al-Aasm et
al. ;19965 F 7], 1998) . BRI 65 6 42 A ) T
PRI 2 FE 25 SN R BUAE FE 8 ) 41 43 TR B 85
S 7 T 75 B FH AL B T8 A5 0 T B 5 R G
& 2% Pk (Mohammad, 1995; Suzanne et al. , 1996;
Heydari,2000; 25 {F 45 %5, 2000) . BRIR Eh & 16 S
1 AR b2 2 WU 2 RS B a1 R e S A
Xof LBt 3 A LA T AR L 2l RO R B
i n 5 (Giles, 1987y Taylor, 1990; Giles et al. ,
19903 4% T4, 2006) . H— R X F — &5
R R R H A O HAE I T AR AR TT A6 4 B
B2 EEEERTE A YA E A FITTRUARSE T

ThT CR 845 . 1983 5 1L 1 I 55, 19915 il 2 645 . 19915
S A 2001 ;25 W 28,2001 ,2002) , 4F AR
MR ER D . A KB R ARREE G E—&
W L B R R A A L R R R R AR A AR
1 R LA A v 1 250V 0 R G A Sl B R
OB ,2004 ;i U4 ,2006), B, T h—
S0 DX N TR G AR R R A A VR R k)
fi i i DX R 1) b 5T F 9T S TR A T 5 B
WHA EEA IS MR E X,

K SRR AR (N £ o VA W Al A 77
e, K05 e A LAVT R 2 o B L DLAR
Wi 24 Ry Bt 5 A bt e S K B L A B AR
200000 km* , Bf 5¢ X i F F $ F Mo He N 19 & O
X (E 1),

1 )= KU

WAL A BRI EE ST H (4’5 070415205) \E K A AR E 4T H (4’5 40972082,40572076) F1 v [F A il 4k T A R A

FTEH CP 4% 7 B AR B A ARl AR ER B S BIE 50) 15 B B R

W Fi H 81 :2010-10-01 5 i o] H - 2010-12-20 ; 52T 4 4 - Jo fk .

YR TS A0, 55,1985 45 . 7R LTS A . E 2N AR PUBIRREE 5 UUBURH 7 1l A5 . 8 IR HE - 230009 . % B0 5 ME Tl K2 ¢

H 4 BE s Email: longyi258015310@163. com,

DOI:CNKI:11—1951/P. 20110330. 1319. 065  [% %% t f At 1] : 2011-3-30 13:19
) 4% H4 B2 L« http: //www. cnki. net/kems/detail/11. 1951, P. 20110330. 1319. 065. html



544 Ho R

g3

il 2011 4F

I B

3078

Jp
ga |/ 1
/’ f;%ﬁﬂﬁ@
N o A G |
o] %FTIZ'[‘ 4/ /)0% /
s ?ﬁmm ozt | J
o . A gme
o HILX / Profiles position
7 e I

117° 118" I3

1 RG]
Fig.1 Map showing studying area and
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UFEHAF.1992) . By AAS X9 6 & AL 8 T ) 25 )
R CEE ] . U8 S Ak B URL B e A B — B B R
SE (AT 10 R0 8 A AL ST 5 Sk 2 R X L BT 9 i
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2.2 EX-EREAR

Toh—H I X R S SRR £ A R SR
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BEGR—ORIELS R H B R, W& A R
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Ll I AR 25 WD AEAS DX LU R B 4L Y & e
DIRB AR AP MDA L ERET . L
W S N0 ) A B WSS (LR TT-9) » 5
FRIE R — i g 17 BoA G2 — 0 i B 4% FTH
FCRFAE . B S ORE K /NEY 1.0~1. 5 mm Z [a] . il
ARG AR B R R BT B B i S5 AL R AR AT A )
1.5~2.0 mm, £ E2H R, WERSGYHTSAEKRE
Y/NE AR R AL AT IS ) AR A S i R S SR

AN TR 2 B 558 RO AR B A Jie 25 4 R 45 21 L 31X
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WA, fEN S T S5 miREh
R B R S R A AR T b R0R SR R B 0 4
Yy FURLAR JBE 25 W 1t 30 D0 HE B3 v RS R e 24 B8 1 AT
RE » & A /N Y 2 25 R 3l 4 A= e 25 4 1% o B D)
HEBR T 3L S A PR L I IX 3 AR 2T Y Bl AL A
s H U PR R O KRR BR B8 L I H o R AR K
TR AT T . BB ) BRSBTS 4 A
A HERAL B R 073 T A 28 AL & I
8 o8 KARIK B T 1Y a5 R .
2.4 WHRER

WeRAE R FE A e . R X KT AW
TR M R AE . 25 — R P AT RSB 52
T B - BN PSR RN — Mk se 48 7 i 40 (TR T -
1.6.9, KRR [1-6.9, B AR 1-8.9), 5 w4 &= H
RS )2 T IF W PR S S, S A o FeE i
WAE RN -2) o A X 244 T 2208 BD S
T 7 A A HDE B B W iy R B A I
TRAE T2 AL R (B4R RS
2.5 ARRERA

Tk — S X P RS GO R £ A RAE
BMRE EEA WA R — R 2B RE R AL
A1 AR A OB N A URL 2Z 8] (IR RR T -1.5, B AR
1-10) , J& - BAE A e A L A A B2 4 1) &
MU B R B o M L 4 BE A b A Uk R 3R Ak A
KL RTE A1 OV 1 T8 U AL o A ) Y 2 %
PRV At T8 BORL TR FL B s W B2 20 % B Y E 22 A Y1k
AT EAE T8 B A5 AL H 2 3 2 L 1 1) s [ -
P il AL B AR B 5 O A BT SRR R R R R
o B RIS T I i 2 AR A A 2 Y e T )2 B
WO RE BT K A L AR I R A B
REJTZ A R F (EICIL-1) 3 A FLBR & & 16 K
R IF A ORAE T ok 1Y BT s B FLBR . £L Bt B2 AT

KAV ~20 IR B RIF S . )4
A FIIE B 2 A7 i AU T8 32 0 A BT R
I-1.2) o AH 2 Jie T B 1) L Bl 2 B Ak J5T 490 7 70 48, AN
HAREE L.

TS0 A A P 2 TORE W Bk e 25 22 0 s il T i1
T PR ATG o T RR ) 42 10 b 3 5T Pir 22 B SE SEL7E UKL I
Tl R [B] 18 SC A R i B 7 il A T 2 RRIROK SR &
IK BV AR AE B JORE N L B0 A5 L A 2D 6 R ] L
Wil . BE IS EROT A IS . IR R 2 B
&R A JE Wl TR T kB A sk L
RATRIK RS T, I 45 e 2R B B 2 55 0 [l o K AR T
fi Ve B U AL S5 0 sipl b DORR ) B 3
PRAE T K B A 1Y ) 5 Jir e 3
2.6 AzAMEB=RAKIEA

AXH A E 5k T ENEH 652
IR Al 0 I B T A 3 2B 0 A s A B PR R
P (B TT-2.3) B 52 B i IR A 1 22 B B 3
M (R 14> (2 A fb R i 10 % ~
1556, i B K& RAF WA AN B U B2 . 5
AL 0.1 mm FRTF 0.5 mm FA4 0. fik
W S AR Z ey, B, DG sy L.
TS, AT AL R 550 5 i VS 0T R R D
KA =AM -5) 2208 & A 0 b T A4 25,
7N ARV T 25 A FRAE L IR S O6TR AT WL BRI O .

H A fm A K B350 58 i S5 48 TR R 3 R B
A IR R E BEREA A8 T E = 1k
YEFH 724 (Radke et al. ,1980;Gregg et al. ,1984;
Taylor et al., 1986; Kretz, 1992; Zhang et al. ,
20013 Al-Aasm, 2003; Davies et al. , 2006; Lopez-
Horgue et al. ,2010) , PRHE G I AT & 4 1 24 Bt
] FIs B AR R KA A A 5 AR K R
SR B A 52 B A o K 2 B A A TR N A
bR AT A AR Hs S K RIORS 1 B 0 1 e Ak R
WA ESES TREATRBEEBESEEB a0
oo —ORUL. A A = a8 G S lE AL
Bt 2 14 K G (], 1998) L (HIE A X 1 = A AL & T
G BB A SO TR R KRR T AL .

EH = AARE R & & 7EG 324 0 RE i )2
VG L BTG B W MR R B E o A
P AN Tm) ot W e o ) e 52 A, 1 s A BB 03 B A R
PR A e, BB B B A 5 UE LA B
o WA B oA WSRO B R G 09 22 T A 25 4 B
ARG AR CEI R -1.4) o 258 = A A R EAE
P WA BB IR K BOR K- KR A PR BE T I 4 1
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Vel s CIRT RN -3) 22 05 #5001 A 3% e 5 350 L B Al
Haalds(ERI-5 . 2asatfffl2asa
B BV U 0 = A LA A R
X
2.7 BEHIER

REACAE FIAE TG — SL L X rh — & oA i 4
BOARE AW X 3 200 A TE W R 21 A 5 — B
FEE VU B CRY b R RESTZ) S 76T A Hb X 32 253 A 78
W2 2H 9 b B Cg i BB o BO) » LUk 7 B )08 85 41
14 265 = B A TG Ay b DX ARG 153 20 1) b Bl A /b = A3 A
AKX HREACAVE ] £ 2 3 RSB 50 — RN KA 42
18 32 kA AE T B R L -6) 5 = %2 43 A1 76 53 0476 2
ZLAY b R Z ATG W EE A Y K B K
T DARIURE 3] 5 5T 24 B A 9 S AR 2 UURL
TR L A D R LI R 5 R
T 46 ) 3t 2R 0 S G R A s ol L B & 7 A kA4
R -1~4) X AEA X R A fE AR T Y 2 B 1
A I3 A U R HE R S K B REACPE T O i A
FI 25 A s VAR B A S R0 8 BT 22 AR, AR B B ZE
A1 e B A8 T AR S 7 A A AR Rl o A R A
Z 0] 5 55 = S8R TE JE ¥ 2 R Ak A 25 ORL B K ik
R AR REAR AR CERI R TT -4, IETRCIIT -4 7) 5 FURL 1)
HMEETE V1t J5 I AR A S BT S8 B OB i — B R R
ST REAL R R i CE R TT-9) , 8 3 Bl 28 1 B & £ T8
JSAN KL B A 5 IR -8 & BRTE JK o ik Jo v A /0
R BICIR 2 A1 ) AR A 9% o3 A 78 55 I R A A 5
BT E AR B

3FPREALAE b DLAE RN RE R4
— RN =2 A — R AE I D IR K R Y T IR
AL AR . B Th 3 Al R B A AR STCR I 42 4
1989,2004) , K g i fE M. 26 Ak /E A
RAETEH = ARE N Z G5 R AU B Bei 2 3
AACYE IR 8 i AT o A% B BOR & R SO Y K A T
SR R E A A b R VR v ok
RECI-3) » 2 A8 ) Ak Jo AR A 7 5 B v 52 AT il
F A1 - R H A B A1 9 SRR F s A 5007 1%
A dniRZ ) 5 =28 Dy PR A A AR L 38 E0E i
IEE N A Y0 MU R 02 77 A R B R M 3 5 ik R
BV A L A ) UTTE S AU R 5 TR SR )
JRE TR J5T ) A O A A W) 5 R R (MeBride, 1989
Hesse, 1989 ;Bjorlykke et al. ,1993) , ¥ 1 ¥ £k 1 it
WitvE LK s o R R i 1 K e 50 =
TE R FL B T8 /LB

2.8 EHZERIER

AR ELEFAEIER ZKF . EL o ATEM L
AHOCEMIMEAN — . =B A EA R R B
LRI IR AL, B — B R 5 iR S AR AR A
A1 FVURE 8] 79 SC A7 B30 86 5 A A1 e Ak O M A 1B
AARTEAE T CE AR T -4.5.10, RRL-6.10) . 25 —
Fifr 2 R J2 B IE J8C A 8 b 5 6 T 2 R T A A
B R CE RN -10) T AR A i 3 ORE B 78 S 358 i
AR SRAR 753 5 A= Wy A A AL U KL o 7 Ak A i K
AR TA LRI AT RS et/ R R TN

S —FhE LS SR SR T R CEE . BT
J5 46 T VE B S A1 B BE T AR O 0 W) AR E Tk 2
(Bathurst, 1977) 8¢ # 52 KSR K 50R & K 19 1F 8
T 2 A5V Ak I BT 445 o B O 0 BT SE AR, B
T B2 A T TR T M ) R 1 T O TR
JECER B T B 7 ). 4G AR A L B R 98 S A
THERMKE .

R R U R T A1 AR X A 7R H At 28 Y 1 A
HVERY 2 fk AR TS5 AH BT TR B0 L B R 43 3L
P ST X ik A B AP 52 T A X AN
5 B R A

o Ttk 4 [ 467 2R 5000 M L 43 it 1B1 R BF S Bk R 4k
UL A BRSO — B AR A S & AR
(Hudson, 1977 ; F #4845, 1983 ; Anderson et al. ,
1983; Morse et al., 1990; Rao et al., 1990;
Rahimpour-Bonab et al. ,1997) ., fEE N /MEF] T )
Z W B R T 2 B R AR A i UL A A
W (L& yT.45,1997 ;Shao et al. ,2000; Garzione et
al. ,2004;Silva et al. ,2008),

1 LRI N S GRS
C-O [Ffi R EHE . Bl WMy 80 B Rk
ARC—5.776%,~—6.755%) . fH I 5" C Iy {EH A 1k
AR (0. 968%0~2. 403%0) , 3X 15 W K] W A £2
5 ZIT Ry B AR AL R EARARL, BA A A 5 KAE
P& & 2) o 5z e R AR OK A 1 Y 245
(Lohmann, 1988 ; Braithwaite et al. , 2009), %10
Y15 b B 5 5 M B A 12 LA L Atk 4L ) o2 2% (i
AN A R A X - R R R Sl
WRUEXALAE A 56 (AL 55 . 2000) . P8 #£ A Y
3" C(2. 403%0) T 1T A WG AN FE b K4S 220 X 2 R
P LU 2H B R 52 TR A T DB R e R 3B D RAUIR K
FLBE A A XS A B BT 4 0 iV T 2 (A e 45 4 vh 6 C
SN (Meyers et al. ,1985),
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Table 1 C-O stable isotope data of carbonate of

Lower-Middle Permian of Pingding Mountain in

Chaohu, Anhui Province (after Jiang et al. , 1994)

o " 3tC 310
o= e it (%:,PDB) | (%,,PDB)
e Pt79 | EWRE BRI KA | —0.525 —0.249

P73 | A Yyt S Yo kL K A 3. 930 —7.279

P72 | AR R KA | —3. 046 —6.710

— P69 | MW IR | 3. 833 —4.141
TP P65 | MR RIS | 2.797 —5.716

P60 | A=W 8 e B K 5 2.874 —7.225

Pt52 | AR YR Ve kLK A 2. 199 —8.543

G | %5 BL | P50 | AEWIR IS PR 1.768 —5.520
P46 | LR TR K 2. 468 —4.553

[ P2 | il = AL Je dh KA 2.976 —3.101
Ptd0 | B = AL TR dh K 2. 095 —5.975

A P36 | A= ¥ 1 JE R e KA 2.148 —5.533
Pt35 B VR A 2.543 —17.095

o | P3O | BEEURRLK A 3.003 —3.407
BB P29 T Ve R K A 1.241 —9.559
Pt28 | YR Y kL K 2. 470 —5.213

P23 W VR R A —0.273 —7.988

P18 P Ve R A 2. 600 —7.016

P15 | A ¥ 8 kL e K 1.718 —5.025

P8 T A R 2. 403 —5.776
L AITE:| Pt5 | YRR IS | —0.968 —6.755

Ptl | AW R R A 0. 387 —5.903

WAL 5 — Bt 8V C b AN K, 7E — 0. 273%0 ~
2.976%, 2z [, V35 2.052%,. 8" O 748 fk 85 K. 7F
—3.101%,~—9. 559%, 2 [a] ., F- 3 —5.991%,, 4 —
Bt 5V C AR b A KL AE 1. 768%0~2. 468%0 = [d] - -3
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Diagenesis of the Lower-Middle Permian Carbonate
in the Wuwei-Chaohui Area, Anhui Province

DU Yelong, LI Shuangying, WANG Bing, ZHAO Dagian, YANG Dongdong
School o f Resources & Environmental Engineering  He fei University of Technology, Hefei, 230009

Abstract

Diagenesis controls the porosity evolution, which is of great indicative importance for the exploration
of the oil and gas. The Middle-LLower Permian carbonate in the Wuwei-Chaohui area, Anhui Province, is
well developed and widely distributed with abundant organic materials. Years studies have focused only on
strata, paleontology and sedimentary facies, but little on diagenesis. Microscopic examination shows that
there are four major destructive diageneses such as dissolution, dedolomitization, pressure solution, and
tectonic rupture, and six types of constructive diaenesis _namely micritization, compaction, cementation,
dolomitization, silicification, and recrystallization developed in the studying area. Combined with the C-O
isotope analysis results, this area has three main diagenetic environments such as marine (shallow marine
platform and deep sea slope) ., meteoric (vadose and phreatic zone) , and burial, which response to different
diagenesese. Micritization (shallow marine platform) and the first type of silicification (deep sea slope)
occurs in marine environment; burial environment contains mainly compaction, pressure solution,
dolomitization, the third type of selective silification and late recrystallization; meteoric environment
develops cementation (including drusy isopachous rim cement, drusy cement and coaxial accretion cement,
belonging to phreatic zone, gravity-type cement and crescent cement, belonging to vadose zone),
dissolution, early recrystallization, dedolomitization and the second type of silicification. Along with rich
organic matters, the studying area has high porosity, up to 2% ~ 5%, and mainly developed in the
pressure solution of Chuanshan and Qixia Formations, and in the silicon members and silicon highly
contained limestone of Qixia Formation. Excellent connectivity and rich organic matter make it the ideal
place for generation, storage and migration of the gas and oil. Therefore, this study is of great theoretical
and strategical significance for the further geological study and prediction and exploration of the gas and oil

in Anhui Province.

Key words: diagenesis; Middle-Lower Permian; carbonate; Wuwei-Chaohu area; Anhui Province
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