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Characteristics and genetic mechanism of carbonate cement in sandstone
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Abstract; Secondary pores and carbonate cements are quite well developed in sandstones near the unconformity
between Jurassic and Cretaceous strata of Yongjin area in central Junggar Basin. Data obtained by thin-sections
analysis, cathodoluminescence emission analysis and SEM/EDX show that carbonate cements seem to be the upper-
most cements composed of ferroan sparry calcite and ankerite and are distributed mostly in the depth interval of 100
m below the unconformity, with their contents increasing with the depth. Carbon and oxygen isotope and elements
determination in mudstone values indicate that atmospheric fresh water did not have a distinct effect on reservoir
characters below the unconformity, but the development of carbonate cements and pores was closely related to the
organic acid. With the action of the organic acid, early carbonates, feldspar and clay minerals provided materials

for later carbonates , and the dissolved matters moved to the unconformity by acidic fluids and deposited again,
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which led to the superimposition of high contents of porosity and carbonate cements at the depth. As the ferroan

sparry carbonate cements were formed later and the sandstone reservoir was on the whole not subjected to any other

constructive diagenesis, the development of carbonate cements must have played an apparent controlling effect on

reservoir characteristics.

Key words: carbonate; cementation-dissolution; secondary porosity; organic acid; unconformity; Yongjin area;

the central Junggar Basin
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Fig. 1 Map showing structural and logging locations of Yongjin
area in central Junggar Basin( modified after SINOPC Exploration

and Production Research Institute, 2006 )
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Table 1 Mesozoic strata of Yongjjin area
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Table 2 EDX analyses of carbonate cements in sandstone of Yongjin area

PiEiTA TR/ m Na, 0 MgO Al 04 Si0, Ca0 MnO Fe,0, K,0 s

5 820.73 1.27 0.80 3.28 8.88 81.56 1.36 2.85 i el
gk 1 H 5 827.70 5.53 90.97 2.26 1.24 Jr A

6 117.38 2.22 5.54 82.59 4.31 5.35 7l

5 953.66 7.41 91.31 1.28 Vi 2a
Ik 2 H 5970.53 17.48 5.55 47.38 4.43 25.16 [ =Payal

6 001.23 19.00 6.79 63.28 6.41 4.52 M=
. 5614.22 1.37 13.92 3.33 8.70 43.33 3.47 24.45 L EPayal
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6 096.20 0.95 9.21 85.44 4.02 0.38 I




172 = A b W % Rk & %28 %
F3I kiR ERAREAMENIR D EE HEER(K2a) B A BmE NEE )52 N

Table 3 Carbon and oxygen isotope values of

sandstones in Yongjin area

H5 A WE/m 8% Cppp/ %o 88 Oppyp/ %o
IREAEE  5778.90 -8.09 -19.33
KEMEPE 5 820.80 -5.53 -16.16

. IREGAME 5 827.90 -6.31 ~17.94
Al KRR 5 880.00 -8.21 -19.05
TR 5 870.00 -1.98 -11.62
X 5 878.00 -2.91 -14.54
. R E  5961.50 -6.36 -15.06
2 A 6 004. 30 -9.97 -17.87
TR 5614.20 -4.63 -12.63
KA 5614.32 -5.13 -13.60
TR 5614.90 -7.05 -17.36

K3 IR 5 620. 80 -7.10 -18.17

IREAE 5621.10 -7.61 -18.43

IREHbE 5 865.60 -5.87 -21.08
IR Ab 5 866.35 -19.07 -14.68

TR 5 867.90 -5.92 -21.28
KA S 5 869.00 -6.81 -17.31
KBS 5974.40 -5.17 ~14.03
REAWE  5977.00 -8.31 -13.96
WOmMebE 6 023.40 -4.93 ~14.60

K6 KRN 6 034.90 -6.52 -17.72
KRS 6 044.80 -6.95 -19.03
Y RER = 6 076.50 -17.08 ~16.29
RN E 608460 -7.04 -19.20
IR 7+ 6 098. 50 -9.70 -18.35
IKEAARN S 6 095.00 -7.55 -18.53

W (b 6 095.50 -7.37 -16.44
(R 6 096. 80 -8.18 -19.95

. (Rt 6 098. 60 -7.52 -17.87
T Yoo 6 099.59 -7.60 -17.53
CeRaR 6 101.80 -7.49 -16.15

W o mb 6 103.60 -7.65 -18.17
ROFTH  6120.00 -4.45 -12.67
IR 6 088.50 -11.63 -16.68
KBRS A 6 088. 80 -12.38 -16.88
Iz 6 092. 00 -10.82 -17.65

; REMIE 6 093.30 —11.08 -16.04

s TRATb 6 093.50 -10.72 -17.86
IREAE 6 094.30 -10.80 -16.78

IR R 6 099. 40 -4.46 -16.52
REMTE 6 099.50 -7.34 -17.40
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Table 4 Analytical data of element in mudstones of Yong 1 well
VREE/m Al, Oy Ca0 Fe, 04 FeO K,0 MgO MnO Na, O Si0, TiO,
5 800. 00 14.98 4.04 2.48 3.03 3.40 2.97 0.12 3.00 55.54 0.63
5 826.85 16.47 0.46 1.81 2.80 3.11 1.87 0.03 4.36 63.61 0.51
5 840.00 17.71 1.16 4.77 2.35 4.02 2.77 0.07 3.16 58.13 0.83
5 841.00 18.99 0.79 6.26 2.35 4.39 3.05 0.07 2.83 55.00 0.96
5 846.00 17.47 1.69 5.20 1.86 3.82 2.58 0.08 3.41 56. 86 0.78
5 847.00 17.14 1.70 5.13 1.94 3.82 2.53 0.08 3.35 56.87 0.77
5 851.00 16.69 2.28 5.70 1.09 3.62 2.38 0.08 3.33 56.20 0.73
5 858.00 16.93 2.21 5.68 1.09 3.60 2.83 0.12 3.33 55.89 0.73
5 879.74 17.35 0.62 1.33 2.20 3.77 1.80 0.04 3.60 63.31 0.79
5 879.94 15.57 0.49 3.75 1.49 3.46 1.52 0.04 3.47 65.96 0.69
5901.00 17.37 1.37 6.15 0.97 3.93 2.35 0.09 3.18 57.17 0.78
5 909.00 17.06 0.58 5.34 3.75 1.99 0.05 2.60 60.01 0.83
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Fig.2 Diagnastic micrographs of carbonate cements in sandstone of Yongjin are
a— I A TR T TR AL A, K 6 9,6 048.59 m, $5 (KM T (Be() , ( - ) sb—HZERBkA =0,k 6 IF,6 028.52 m 5 )T (Zet)
(=) se—BRARAZMTTA, K 2,5 966. 02 m M (Je ) , (+) 5 d—BZAZACCB) Trfff, 7k 2 9,5 967. 02 m, §5 K 7 (H¢
@), (+)3e—K 7 I,6 095 m, KGR s f—K 8 H,6 099.46 m, Bt AIG A
a—secondary pores mainly filled with crystal calcite, with major pores formed by dissolution of asphalt. The microphotograph is a stained red-epoxy-im-
pregnated thin section of the conventional core sample ( plainlight, Yong 6 well at 6 048.59 m) ; b—single crystal thombus ankerite. The microphoto-
graph is a stained blue-epoxy-impregnated thin section of the conventional core sample ( plainlight, Yong 6 well at 6 028.52 m) ; c—ankerite replacing
calcite in a red-epoxy-impregnated thin section of the conventional core sample ( crossed polars, Yong 2 well at 5 966.02 m) ; d—dolomite replacing cal-
cite in a stained red-epoxy-impregnated thin section of the conventional core sample ( crossed polars, Yong 2 well at 5 967.02 m) ; e—calcite cements
showing yellow light in cathodoluminescence microphotograph( Yong 7 well at 6 095 m) ; f—calcite cements showing saffron light and dolomite cements

assuming disphotic zone in cathodolumines cence microphotograph( Yong 8 well at 6 099.46 m)
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Fig. 3 Relationship between content of carbonate cements and depth
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Fig. 4 Stable isotopic data of carbon and oxygen for

carbonate cements of Yongjin area sandstones
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Fig. 5 Relationship between reservoir porosity and relative

distance from the unconformity of Yongjin area sandstones
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Fig. 6 Relationship between element content of mudstone

and depth of Yong 1 well
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Fig. 7 Relationship between content of feldspar and
relative distance from the unconformity
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Fig. 8 Diagenetic photos of carbonate cement and pores in sandstone of Yongjin area
a—FfLER A5, B EIA LRk 1,5 876 m( - ) 5 b—iE @ AR T T AU AR, K 1 H,5 876 m( +) 5 c—FLBI 5 R AL
RH K2 H,5965.12 m( - ) 5 d—EM I RAKRE RSB, K 2 JF,5965.12 m( -)

a—Tfull view of pores, showing the development of intergranular secondary pores (plainlight, Yong 1 well at 5 876 m) ; b—crystal calcite and quartz over-

growth, with crystal postdating quartz overgrowth in a stained blue-epoxy-impregnated thin section of the conventional core sample ( crossed polars, Yong 1

well at 5 876 m) ; c—full view of pores, showing the development of intergranular secondary ( plainlight, Yong 2 well at 5 965.12 m) ; d—crystal calcite

developed in a stained blue-epoxy-impregnated thin section of the conventional core sample( plainlight, Yong 2 well at 5 965.12 m)
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Fig. 9 Relationship between content of carbonate cements and
porosity of Yongjin area sandstones
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