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Formation mechanism, geological characteristics and development strategy of
nonmarine shale oil in China
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Abstract: As an important type of “conventional-unconventional orderly accumulation”, shale oil is mature oil stored in organic-rich
shales with nano-scale pores. This paper analyzes and summarizes elementary petroleum geological issues concerning continental shale
oil in China, including sedimentary environment, reservoir space, geochemical features and accumulation mechanism. Mainly deposited
in semi-deep to deep lake environment, shale rich in organic matter usually coexists with other lithologies in laminated texture, and
micron to nano-scale pores and microfractures serve as primary reservoir space. Favorable shale mainly has type and 4 kerogens with
a R, of 0.7% —2.0%, TOC more than 2.0%, and effective thickness of over 10 m. The evolution of shale pores and retained accumulation
pattern of shale oil are figured out. Reservoir space, brittleness, viscosity, pressure, retained quantity are key parameters in the “core” area
evaluation of shale oil. Continuously accumulated in the center of lake basins, continental shale oil resources in China are about
30x10°-60x10° t by preliminary prediction. Volume fracturing in horizontal wells, reformation of natural fractures, and man-made
reservoir by injecting coarse grains are some of the key technologies for shale oil production. A three step development road for shale oil
is put forward, speeding up study on “shale oil prospective area”, stepping up selection of “core areas”, and expanding “test areas”. By
learning from marine shale breakthroughs in North America, continental shale oil industrialization is likely to kick off in China.
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20 30 a 0.5 0.9 nm
2.2
2.1
1
/m /m /% /107 pm? /nm
— 10 40 1500 3000 4 0.1 150
— 10 200 1800 4500 5 0.1 150
— 20 60 2000 4500 3 0.1 100
— 30 200 1500 5000 6 0.5 200
— 50 200 1800 2400 36 0.15 200
— 30 200 3500 4600 3 0.1 150
— 50 200 3 0.1 300
— 20 100 1000 4500 3 0.1 300
— 30 60 1000 4500 3 0.1 300
— 30 100 2500 3500 5 0.1 200
— 30 120 2300 3700 4 0.1 200
— 30 100 2500 3500 2 0.1 250
Williston'®  Bakken 5 12 2590 3200 3 0.1 200
South Texas'® Eagle Ford 20 60 914 4267 3 0.1 150
*
T0C/ R/ Si/ “<A”7/ / / / /
% % % mg-g" % mPa - s g-cm” 10* km® 10%¢
40 55 020 030 3.0 280 06 10 1 06 12 6.1 63 080 0.85 0.75 085 8.0 10.0 25 35
45 55 020 030 14 69 06 1.5 1 03 10 550 1250 0.87 0.92 6.0 8.0 20 25
45 55 025 035 18 170 09 1.5 1 03 1.0 50 200 076 0.87 123 172 7.0 9.0 15 20
40 80 020 035 20 170035 1.5 1 10 0.1 3.1 50 300 0.67 0.86 1.30 190 9.0 11.0 20 25
37 58 025 035 07 87 05 20 1 3 02 10 200 2000 078 087 120 1.58 8.0 9.0 20 25
40 50 025 035 07 12 06 1.8 1 3 03 05 0.72 0.80 140 150 2.0 3.0 58
10 25 05 08 0.82 0.94 03 05 2 3
40 55 025 030 20 80 06 12 1 4 02 0.7 100 2500 0.85 090 1.00 120 0.5 1.0 35
40 50 025 030 10 50 05 09 1 2 0.1 05 0.75 0.85 1.00 120 0.7 1.0 23
30 40 030 035 1.0 20 06 13 1 2 0.1 0.7 0.7 140 0.80 0.86 090 1.10 02 03 1 2
45 75 025 030 10 30 05 12 1 3 0.1 06 5.0 3500 0.84 0.87 090 1.10 0.1 1 2
20 30 030 035 1.0 20 06 13 1 2 0.1 05 40 180 0.81 0.85 090 1.10 02 03 12
Williston'® 20 40 100 140 06 09 3 5 0.81 0.83 135 1.58 7.0
South Texas'® 45 65 020 030 3.0 70 07 13 0.82 0.87 135 180 4.0
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