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Abstract: Zeolite cementation is extensively developed in sand-conglomerate of Jiamuhe Formation in Zhongguai
bulge, Junggar Basin. The analysis of cement characteristics and diagenesis of zeolite is of great importance for
genetic mechanism exploration of the reservoir. Based on core and microscope observation, in combination with
geochemical test methods such as electronic microprobe analysis, the authors studied the lithologic features,
cementation and dissolution characteristics of Jiamuhe Formation. The results show that the sand-conglomerate
of Jiamuhe Formation has developed zeolite, analcite, laumontite, and heulandite. There is no obvious cement
zonality between different types of zeolite. Meanwhile the sand-conglomerate is often cemented by multi-period
and multi-type zeolite. it is concluded that these cement characteristics had an inseparable relationship with dia-

genetic environment. It was a comprehensive response result of different stages of diagenetic environment on the
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basis of a transient openness alkaline diagenetic environment of the early stage, assisted by several alternations

between acid-base diagenetic environments of the middle stage, and dominated by a long-term closed alkaline di-

agenetic environment of the late stage.
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Fig. 1

Location of Zhongguai bulge and a comprehensive stratigraphic column of middle Jiamuhe Formation in Zhongjia

1 well in Junggar Basin
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Table 1 Comparison between sedimentary facies and lithofacies of sand-conglomerate cemented by zeolite in Jiamuhe Formation
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Fig. 2 Microscopic characteristics of sand-conglomerate cemented by laumontite in Jiamuhe Formation (plain light, rock thin section)
a— W B ARS £9 147 9F 3311, 1 ms b—HANERE, 95 9 9,3 564 ms "4, $5 104 3,3 314.5 m; d—WE, #5150 3,2 562 m
a—sandy conglomerate, G147 well, 3311.1 m: b—middle to fine conglomerate; G9 well, 3 564 m: ¢—middle to fine sandstone, G104 well,
3314.5 m: d—siltstone; G150 well, 2 562 m
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Table 2 Electron probe analysis of sand-conglomerate cemented by zeolites in Jiamuhe Formation
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Fig. 3 Major element characteristics in zeolite minerals of Jiamuhe Formation
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b—analcites (RSE), C501 well, 3834.7 m; ¢—heulandite (RSE), G103 well, 3 156.4 m; d—laumontite (RSE), ZJ6 well, 5009.3 m
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Fig. 4 Main zeolite minerals and their microscopic characteristics in Jiamuhe Formation
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oA AL AR A R A, I R BE, TR 5 JF,3885.5 m
a—granular analcites on particle surface (plainlight, rock thin section)> C501 well, 3 837 m; b—granular analcites (SEMD, C501 well, 3 874 m;
c—mosaic cement of analcites (crossed nicols, casting thin section), C501well, 3 863 m; d—micrite heulandite of intergranular and fine grained
heulandite in dissolution pores (plainlight, rock thin section), G103 well, 3 456.8 m: e—drusy heulandite vertical grain (SEM), G13 well,
3462.5 m: f—intergranular heulandite and chlorite (plainlight, rock thin section), JI041 well, 3 462.4 m; g—intergranular laumontite (plain-
light rock thin section)s XG1 well, 4 588.9 m; h—mosaic cement of laumontite (SEMD, ZJ6well, 4 874.8 m; i—columnar laumontite filled in
dissolved pore of clintheriform laumontite (SEMD, ZJ5 well, 3885.5 m
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Fig. 5 Dissolution characteristics of zeolite minerals in Jiamuhe Formation
a7 W AT AR AR R T AL (BB, 4 501 5 3 834.6 m: b—J7 wh A W Bk R, Vi FLAROT A R O B R B0, 4 501
3873.8 m: c—hnfER v WA R FLBR B 7 il A R B CHRETHLBD , 42 67 1,3 904.6 ms d— AT IR Mk A G T SR AL (R LD, TR S
JF,3927.7 m: e—BEAIRME A B FLIR T HED, 42 502 I, 3 786.4 m: b A il AL B A 2 e A3 LA K BB RDIR v A 78 B ffg
I, WIMHE D, 5 103 4,3 462.5 m: g8 AR IR G5 A LI GRS, 45 3 98, 3 6411 ms h—BE R pk b A7 ¥ il AL B 4 U7 i
e U A CoA G, 538 98 9 B L0 G4 (9D, 35 104 I, 3 3145 my —HE SRR A A A LI 78 B BT AR tosh At AR (R B B0
45 9,4705.2 m
a—dissolution micropores on analcites (RSE), C501 well, 3 834.6 m; b—residues of analcites corrosion (RSE); corrosion holes filled with calcites
C501well; 3873.8 m: c¢—corrosion holes of drusy heulandite filled with calcite (RSE), C67 well, 3904.6 m: d—dissolution micropores in
clintheriform laumontite (RSE), ZJ5 well, 3 927.7 m: e—dissolution pore in laumontite (RSE), C502 well, 3 786.4 m; f—dissoloved pore filled
with chlorite and heulandite (plainlight, rock thin section), G103 well, 3462.5 m; g—dissolution pores in laumontite (RSED), G3 well,
3461.1 m: h—dissolution pores of laumontite filled with calcite (plainlight, rock thin section dyed with alizarin red), G104 well, 3 314.5 m; i—

dissolution pores of laumontite filled with clintheriform laumontite (SEM), C5 well, 4 705.2 m
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Fig. 6 Diagenetic model of clastic rock cemented by analcite in Jiamuhe Formation
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Fig. 7 Diagenetic model of clastic rock cemented by alkaline zeolite in Jiamuhe Formation
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