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Geological features of siliciclastic reservoirs in deep petroleum accumulations
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ABSTRACT Based on the latest data of deep petroleum accumulations this study aims at documenting distribution patterns and geo—
logical features of global siliciclastic reservoirs. Central & South America and North America ( excluding the Lower 48 States) host the
largest shares of the total proved and probable (2P) oil and gas reserves in deep siliciclastic rocks. North America contains the bulk of
2P oil reserves in deep siliciclastic rocks whereas Central & South America has the lion’ s share of gas and condensate reserves. Of
all deep petroliferous basins with siliciclastic reservoirs the 6 most prolific basins are the Gulf of Mexico East Venezuela Arabian

South Caspian Tarim and Santa Cruz—Tarija Basins. Deep siliciclastic reservoirs are generally characterized by poor petrophysics. It
is fair to say however that high—quality sandstone reservoirs could be developed under favorable geological conditions at deep burials.

The key of deep petroleum exploration is the better delineation of “Sweet Spots” in deep layers where grain coatings fluid overpressure

JIN Feng-ming”

and/or well-developed salts might have preserved the considerable portion of original primary porosity.
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Fig.1 Distribution of deep siliciclastic petroliferous basins and deep petroleum accumulations
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Table 2 Summary of deep siliciclastic reservoir data in the top 20 basins ranked by 2P original reserves of deep petroleum reservoirs

2 / / () ;
(1) 10% m % mD /m
1 5038 2492 ’ 9661 4~26 9~3595 Mensa: ;4692
Santa Barbara: ;
26019 1564 6228 5~21 3~1375
5840

32003 1224 5180 5.5~22 Ghawar: 5180

4 1015 739 5950 5~19  0.9~461 Shah Deniz: ;5900

5 3021 582 ‘ 7057 3.4~22.6 0.2~1138 ;8038

6 6043 - 533 6055 Incahuasi x—1 ST: 5973

7 6026 368 ; 5516 3~18.3 1~25  Ceuta: ;4550

8 2002 33 5278 6~9  0.02~3.7 SaihRawl: 14972

9 4006 31 ' 5918 5~25  0.1-25 FElgn . 15212
10 1008 239 6220 Yablunivske: ;4568
11 4008 167 N 5900 8~24  0.1~25 Soehlingen: ;4943
122007 159 5000 Aphrodite 1: ; 5000
13 3062 130 5250 25 UD-: 15243
14 6033 74 ’ 5836 4~20  60~1000 Huron 1: ;4832
15 7035 66 4844 23~25 200 Satis 2: ;6000
16 5034 63 - 5799 4.8~23.7 Venture: 5550
17 3019 60 \ 6051 9.6~20 0.3~17.3 7353
18 4015 56 5500 Mako Trough: ;5500
19 7026 51 4500 Zafarani 1 :4500
20 6020 50 5090 18 Bounty 1: ;4600
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Fig.2 Temary plot illustrating evolution of pore type

3
Fig.3 Cross plot of porosity vs. top depth for global siliciclastic res—

ervoirs
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Fig.4 Photomicrographs showing authigenic grain-coating chlorite ” : ( a) laminated clay accreted on a quartz grain; ( b) quartz overgrowth precipi—

tated on a detrital quartz grain where there is a break in the continuity of the thin chlorite coat
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Fig.5 Plots showing the impact of chlorite grain coatings on reservoir quality '* : () porosity vs. top depth; (b) permeability vs. top depth
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Table 3 Summary of petrographic porosity data '
1% 1%
17.3 27.0 3.5 6.4 129 1.7 5.0 0 1.1
19.7 29.6 6.6 5.6 101 0.2 9.3 0.1 2.0
1 20.3 33.0 0 7.6 116 1.0 5.3 0 1.1
2 14.5 29.6 1.3 7.8 66 1.6 6.3 0 1.4
9.2 19.0 0 4.8 63 0.2 2.0 0 0.4
12.3 23.0 5.0 4.2 68 1.1 3.3 0 0.9
22.8 35.0 12.7 5.3 20 1.2 4.3 0 1.0
21.1 25.7 15.3 3.4 13 2.9 5.8 0.4 2.2
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Fig.6 Thin-section photomicrographs showing framework-grain dissolution '
mounts of authigenic clay found in pore space
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Fig.7 Thin-section photomicrographs showing that equivalent-aged sands differ in the amount of porosity and quartz cement '7 : (a) Tahiti; (b) Po-
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