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Formation Process and Distribution of Laumontite in Yanchang 3 Reservoir of
Fuxian Exploration Area in North Shaanxi Province and the
Controls of the High Quality Reservoirs
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Abstract The degree of laumontite s development and the status of laumontite s dissolution are important indexes for the pre-
diction of potential sedimentary belt in extra-low permeability formations of Yanchang group in Ordos basin. Laumontite is not
only distributed in the deep reservoir such as Chang 6 of the northeast Ordos basin but also extensively distributed in the
shallow reservoir such as Chang 3 of Fuxian exploration area in the southeast basin. The main reason is that the Chang 3 reser-
voir of Fuxian exploration area has a great quantity of plagioclase. In the later period of early diagenetic stage, laumontite and
the alkaline pore water which was rich in Na were interactional, and the laumontite cement was formed. Through measuring in-
clusions in laumontite, we find out that its forming temperature is between 85— 100 C. The development of laumontite was
oontrolled by sedimentary micro-facies and the sequences stacked of sandbody, and it was mostly distributed in the delta plain
and delta front stacked of the distributary channel s compound sandbody. In the early period of later diagenetic stage, laumont-
ite were dissolved by organic acid which was generated in decarboxylation of kerogen and a great quantity of secondary pores
were formed. The total effect of the laumontite’s sedimentation and dissolution led to the increased porosity in the Fuxian
exploration east area and the reduced porosity in the west area. The development of laumontite dissoluted secondary pore was
the main control factor of the high quality reservoirs in Y anchang Formation of Fuxian exploration area.
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Fig.1 Distribution of deposition system in Chang 3 reservoir of Y anchang Formation in the south of Shanbei slope
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Table 1 Data of authigenic mineral in Chang 3 reservoir (analyzed by electronic microscope)
, (S22
Na, O MgO ALO3 Si0, K,0 CaO TiO, M nO FeO
10 zf48-9 0.074 0. 046 19. 665 58. 181 0. 163 9.812 0.013 0. 000 0.431 88. 385
11 247-33 0. 198 0.034 19. 657 55.076 0. 172 9. 368 0. 000 0.163 84. 668
12 2f47-56 0.013 0.078 21.980 48.980 0. 000 10.320  0.055 0. 064 0.321 81. 811
13 2 PB1-54 0. 008 0. 007 17. 120 58.980 0. 022 10.340  0.000 0. 065 0. 147 86. 689
14 zfq8-3-101 0. 235 0. 043 16. 980 58.210 0. 000 9.980  0.024 0. 000 0. 089 85. 561
15 2f B5-73 0. 054 0.015 20. 890 57.760 0. 016 10. 022 0.001 0. 130 0. 154 89. 042
2
Fig.2 Diagenetic character of laumontite cement
a. ( 1, 32,.SEMX 800); b. ( 50, 32, SEM X 800); c. 50 X
100); d. (53, 3,.SEMX 800); e 47, 3. X 2000 f. (

15~3. 3. X600
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Fig.3 Vertical change of the laumontite’s content
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Table 2 Analytic data of stratum water in Chang 3
(mg/ L)
Kt+Nat Ca2t Mg2t Cl— S042~ HCO;3;~ CO32— it
43 Tscs 6 125 4 849 74 17736 470 259 29513 CaCl, 5
s 436 Tscs 5608 4967 89 16532 1401 212 16 824 CaCl, 5
43-19 Tscs 6247 455 86 19309 510 237 30 941 CaCl, 6
47 47 Tscs 46 813 CaCl, 6
49 Tscs 6 665 4408 104 17400 1115 259 29 951 CaCly 5
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Table 3 Estimate of the influence of the laumontite s sedimentation and dissolution on porosity
(%) (%) (%) 0 G
2f43 3.41 2.03 5.44 37.31 21 8
s 247 2.45 3.02 5.47 55.21 15 7
2fq8-3 5.30 2.57 7.87 32. 66 25 9
zfq15-3 3.23 1.90 5.13 37.04 35 11
18 zshl8 0.90 0.21 1.11 18. 92 —48 5
4 3
Table 4 Secondary pore in Chang 3 reservoir sandstone
%)
11. 80 9.5 4.5 4.00 2.00 0.50 0.15 0.25
4.50 2.00 0.30 0. 05 0.10 0.01 0. 01 0.01
3 83 7.90 3.67 2.8 0. 82 0.33 0.17 0.03 0.05
66. 0 19. 39 7. 80 4.02 0.71 1.18
46. 46 35.82 10. 38 4.18 2. 15 0.38 0.63
Cl 20T o o 47 5 o 4
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Fig.5 Disposition relationship between laumontite dissolving formation facies and oil and gas enrichment area
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