Zib S K& IS

36 % 42 W OIL & GAS GEOLOGY 2015 4 4

X EHHS 0253 —9985(2015)02 - 0255 - 07 doi;10. 11743/0gg20150210

AKERKIEZRRBEVERTEAREDH
ik | S [E] £i 3= R AE A H B A

KAWL & 3 1'REE,TEALA 8T &
(1M SBRFREEBE 4 K% 1300615 2. oA 4l BT A2 F 522 , 657 100083
3. oA DR AT R 7] TP B, BT KT 163712)

WE: T HEERRKRKIBRED B P ZG0— IR, Bl 7 REFEARZARKERA W ERSHENEHEHEZ—, UF#
BIRGE ARG, B A, AR R EE X - S EATA T RN AR T, 7 AR Bk VR R AL A R
RE, FRERKN G ERB KB LB 2 Bk awE HEUVS(F/FRE) +1(FHAH) +K(Flha) A6 Rk,
fEm iR A& (87 C,PDB) 447 36 Bl & —20.3%0 ~ —3.2%0, 4, [F L % (3'°0,PDB) 8 417 3 H & - 25.3%0 ~ —20.3%0, F 3 {H %
=22.67%0 B R LF AT BAR T B R W, BB 2 WA St 2R B E(Z) AT 73,92 ~ 109. 89, 5k WA H A pk i 8 R 3 8 AL
REWRA T HA N RBE R 80~100C, FHARENNRAMLEL r, IR EANRIKBIERF X, BEr L R RENF
M o

KB AR R FRARED; E 0% kbmE; ARKIE
RESES TEI22. 1 XREFRIZAD : A

Features and genesis of carbon-oxygen isotopes in calcite cement from sandstone in
oil-bearing Fuyu layer of Daqing Placanticline
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Abstract ; Calcite is one the most widely spreading cements in deep sandstone reservoirs in Daqing Placanticline. It has
also been regarded as the main factor for facilitating the formation of tight reservoirs in oil-bearing Fuyu layer. Thin sec-
tion , scanning electron microscope , X-ray diffraction ,fluid inclusion and carbon/oxygen isotope analyses were carried out
on calcite from cored wells penetrating the layer to identify its isotope composition and genesis. The results show that the
reservoirs are mainly feldspar lithic and lithic feldspar sandstone with clay minerals represented by 1/S + 1 + K assem-
blage. The cement has its 8" C(PDB) value ranging between —20.3%o and —3.2%o and the §'°O( PDB) value varying
from —25.3%o to —20.3%0 with an average value of —22. 67%o. Calculation shows that the paleosalinity Z is between
73.92 and 109. 89 ,indicating a fresh water environment with high salinity for the formation of carbonate. The temperature
for the calcite to be formed is between 80 °C and 100 °C based on converted temperature of isotopes and homogenization
temperature of fluid inclusions. Isotope diagrams reveal that the formation of the calcite cement is probability connected
with organic acid decarboxylation,inferring an “organic carbon” origin for the carbon in the cement.

Key words : carbon and oxygen isotope, calcite cement, petrology , oil-bearing Fuyu layer, Daqing Placanticline
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Integrated sequence stratigraphy column and sampling locations of Daqing Placanticline ( modified from Feng Zhiqiang,2011)
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Fig.2 Clastic constituents of sandstone in Daqing Placanticline

W, W am A K A S B A ME B KA A (K2, K 3a,
b), H, AESEN40% ~56% KA &K 8% ~
3%, HEE A 8% ~27% ., KA FHREELRH
ARE, IO KA, ABEZEREXSAE, R
RO THCA &8 . B A ORI A — 480k, 73
W2 - h A R E LN T A (B 3a) K-8
PLRR A IR A B4 o Sy i D ) T 1 A
Wi 2 pm DUR X - SFERAT S 0 Ar 45 R R WRG 0
WEE A (K) FfFRLA (D, o/ 52
(/8) (F 1) ,EMFEARM B T HIESFHEWLE 3c,d,

TER A B R AL 8 (PR A F g/ SRR )2 )
DARE JE 0R A ETE 2 Y i F ARG 4 (i )
DIFEAEALBR B 2™ H o v, B3 i RS 4 4 o ek
THE 5 BUE AR UE  / 5ER Z A L) 78 18
AL R R R . T7 A (0 ~44% ) LIFLBR FE 3

B3 RPKIESR ARG Z 8 A A A RS Y B b L 2 A R R il

Fig. 3 Microscopic characteristics of hydrocarbon inclusions in diagenetic authigenic

minerals and feldspar in sandstone reservoirs of Daqing Placanticline

a. M7 AT A T A SR ARG RIAFLER, PS3 I, JPR 2 320. 1 m, IEZCH G 3 b, A3 R AL AN IL K 7 A 1 5tk ZU A A A B0k, P633 It , IR
2 087.6 m, IR At . BORCRIIGR SR 41,8952 It JIAR 2 371. 97 m, ABEN 5 d. FLBAH SRR IR A7, 8952 JF, MY 2 416. 56 m, LI 775

e. T SERURL A A 4T MR A IR Hh A3 A ) W A R SRR 35

JEER AR ELZEMA, D421 S TR 2 415. 34 m, Bt s f T A SERSURL L A A )

WA A 3 A R A R AR (R 6 s GI00) VT - RIS RER mZEAR, D421 JF T 2 415. 34 m 20UV A HOL
Q. A% E KA75Ce Trfifdrs Mo S K SR 415 0q. WEMIGH H BEEE; Aq Hvka AR



258 Al 5 KRR AR 5536 &
F1 KRKEHKKHEEEWSE X - HL&TH SR
Table 1 Statistics of X-ray diffraction analysis of sandstone samples from Daqing Placanticline
e RBE/m s Q/ % fs/ % Pl/ % Ce/ % Do/ % Sid/ % Py/ % S/ % /% K/ %
D421 2415.34 35 58 — 26 5 — — — 2 6 3
D421 2 416.24 36 60 — 22 9 — — — 1 5 3
G20 1988. 15 8 43 1 24 20 — — — 2 5 5
G20 1 989. 25 9 36 4 39 8 — — — 1 4 8
G20 1 998.75 10 39 — 22 9 2 — — 8 3 17
G20 1999. 10 11 51 — 24 3 — — — 3 10 9
G431 1919.54 45 60 — 23 5 — — — 3 6 3
G431 1922.79 46 62 — 27 2 — — — 2 4 3
G431 1 920. 34 47 67 — 24 2 — — — — 3 4
G431 1915.54 48 65 — 24 — — — — 1 4 6
G431 1916. 24 49 63 — 23 4 — — — 1 4 5
G59 2 280.17 43 60 — 26 2 — — — 2 6 4
G59 2 281.21 44 52 — 26 8 — — — 1 6 7
G633 2 087. 60 27 62 2 22 1 — — — 5 5 3
G633 2 087.90 28 70 2 16 1 — — — 4 3 4
M72 1 897. 88 12 61 — 21 7 — — — 1 4 6
M72 1 898. 68 13 37 — 10 44 — — — 1 4 4
M72 1 897. 28 14 47 — 15 11 — — — 9 3 15
P33 1 762. 65 15 58 — 31 1 — — — 1 4 5
P33 1 763. 00 16 51 — 36 — — — — 1 6 6
P33 1 764. 65 17 49 — 25 — — — — 8 3 15
P33 1765.40 18 53 — 29 1 — — — 2 7 8
P33 1 754. 85 19 75 — 19 — — — — — 3 3
P434 1 682.52 30 47 — 15 15 9 4 — 3 5 2
P434 1 683.42 31 60 — 31 — — 4 — 1 4 —
P434 1707.07 33 61 — 32 — — 3 — 3 — 1
P434 1697.57 34 62 — 21 8 — — — 2 6 1
P53 1768. 26 4 54 — 33 1 — — — 2 9 1
P53 1768.01 5 65 — 25 1 — — — 2 6 1
P952 2 359. 15 22 66 — 29 1 — — — — 4 —
P952 2 361. 00 23 51 — 24 3 — — 3 4 12 3
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Table 2 Measured 5" C,5" 0 and calculated Z values of calcite cement in Daqing Placanticline

3°C(PDB)/ 3'SO(PDB)/ 3'SO(SMOW)/ [alfuZKHusa

Pjc2 TRE/m % L7 Tt/ C % % % B M (Z)
D421 2 415.34 35 Ce 120. 77 -6.10 -23.70 6.50 89 103. 00
D421 2 416.24 36 Ce 120. 81 -5.10 -24.10 6. 00 93 104. 85
G20 1.988. 15 8 Ce 99. 41 -9.80 -23.30 6. 80 86 92.62
G20 1 989. 25 9 Ce 99. 46 -8.10 -24.00 6. 10 92 95.63
G20 1.998.75 10 Ce 99.94 -11.10 -24.00 6. 10 92 96. 45
G20 1.999. 10 11 Ce 99. 96 -9.30 -23.70 6.50 89 98.76
G431 1 915. 54 48 Ce 95.78 -4.00 -22.40 7.80 78 104. 83
G431 1916.24 49 Ce 95. 81 -3.60 -21.10 9.20 68 106. 22
G431 1 919. 54 45 Ce 95.98 -5.50 -22.50 7.70 79 107. 95
G431 1922.79 46 Ce 96. 14 -4.70 -23.00 7.20 83 109. 42
G431 1.916.74 50 Ce 95. 84 -3.50 -25.30 4.80 104 107. 53
G431 1 920. 34 47 Ce 96. 02 -3.50 -22.60 7. 60 80 108. 88
G59 2 280. 17 43 Ce 114.01 -9.70 -22.10 8.10 76 93.04
G59 2 281.21 44 Ce 114. 06 -10. 60 -25.20 4.90 103 96. 43
G633 2 087.90 28 Ce 104. 40 -4.70 -23.80 6.40 89 105. 62
G633 2 087. 60 27 Ce 104. 38 -4.80 -23.80 6.30 90 105. 82
M72 1 897. 88 12 Ce 94. 89 -5.90 -23.40 6. 80 86 85.24
M72 1897.28 14 Ce 94. 86 -5.40 -23.40 6. 80 86 103. 56
M72 1 898. 68 13 Ce 94.93 -15.60 -20.30 10. 00 62 104. 59
P33 1765.40 18 Ce 88.27 -14.80 -20.30 10. 00 62 85.88
P33 1 754.85 19 Ce 87.74 -14. 60 -20.30 10. 00 62 86. 88
P33 1 762. 65 15 Ce 88.13 -14.80 -22.30 8.00 71 86. 39
P33 1 763. 00 16 Ce 88. 15 -14.70 -21.70 8.50 73 87.29
P33 1 764. 65 17 Ce 88.23 —-14.40 -22.10 8.10 76 86. 80
P434 1 682.52 30 Ce 84.13 -3.50 -20.90 9.40 66 108. 16
P434 1697.57 34 Ce 84. 88 -3.20 -21.80 8.40 74 109. 72
P434 1 683.42 31 Ce 84.17 -3.90 -22.40 7.80 78 109. 23
P434 1707.07 33 Ce 85.35 -3.50 -21.90 8.30 74 109. 89
P53 1768. 26 4 Ce 88.41 -11.30 -22.20 8.00 71 92.23
P53 1768. 01 5 Ce 88.40 -11.70 -22.30 7.90 71 93.10
5952 2359.15 22 Ce 117.96 -19.10 -22.00 8.20 75 73.92
5952 2 361.00 23 Ce 118. 05 -20.30 -23.70 6.50 89 77.23
P38 1899.32 B-22 Ce 94. 966 -10.7 -22 8.23 75 94.43
P38 1 898.72 B-23 Ce 94. 936 -11.7 -22.8 7.41 81 91.98
P38 1 898.22 B-24 Ce 94.911 -11.5 -22.9 7.30 82 92.34
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Fig. 4 8"C and 8"™0 distribution histogram of calcite cement from Daging Placanticline
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