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Abstract: The Bongor Basin, located in the northwest part of the Central African Shearing Zone in Chad, is
one of the most proliferous basins of the Mesozoic — Cenozoic era. In this study, chemical composition and
carbon/hydrogen isotopic analysis were performed on natural gas samples by routine geochemical methods to
investigate the origin and maturity difference of natural gas in different structural units of the Bongor Basin.
The results showed that the chemical compositions of the natural gas analyzed are mainly hydrocarbon and
non-hydrocarbon gases with trace amount of rare gases. Hydrocarbon gases belong to organic gas, such as
biogenetic and thermal cracking gases, while inorganic gases included N,, CO, and H;, etc. Gas-gas and
gas-source correlations were obtained to determine the organic source of the natural gas. It showed that the
minor composition dissimilarity in these gases are attributable to facies variations in different structural
units, namely the M, P and possibly K group dark clay shale facies; whereas gases generated by organic
source rocks in different structural units exhibit large difference in maturity, simply because they were
generated in different thermal evolution stages.

Key words: Bongor Basin; isotope; natural gas; maturity; genetic type; Chad
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Table 1 Content of natural gas compositions of Bongor Basin
_ . KRSAD TR/ %
5 4 1 BT JR= AL R /m —— o N P
Mt ke Wk FTh ETr F0be ERcke Ok A ZHfkix
B 1666.9~1669.2 74.78 6.82 5.15 1.28 1. 14 0. 27 0.20 0.16 8.14 2.02
Delo-1 Delo 4
B 1527.3~1530.7 73.77 7.94 6.01 1.51 1. 34 0.33 0.24 0.20 7.04 1. 56
R 2 033.6~2038.31 81.08 6.19 3.02 0.62 0.72 0. 14 0.15 0.08 4.04 3. 94
Mango-1 Mango M}
R 1 843.01~1 848.7 80.60 8.45 3.90 0.71 0. 89 0.17 0.18 0.11 1.72 3. 27
. Mimosa-Phoenix-
Raphia S-5 . P 1297.4~1303.7 80.23 8.24 3.65 0.57 0.93 0. 20 0.27 0.36 3.95 1. 54
Raphia [y
Daniela-2 1 146~1 156 73.81 12.25 6.66 0.70 1.24 0.19 0.21 0.15 1.61 3.17
———  Daniela /42
Daniela W-1 779.6~782.8 92.28 1.80 1.38 0.37 0. 37 0.11 0.08 0.11 1.36 2.12
%* 2 Bongor it RARASRENMEAREIER
Table 2 Carbon isotopic data of natural gas compositions of Bongor Basin
WRIF A 0 Ceon/ %o
Bin=) WREE/m J=IIA
3 a3 Mk Tk CO;
Delo-1 1 666.9~1 669. 2 B —49.5 —38.3 —31.8 —30.6
Delo-1 1527.3~1530.7 B —49.5 —38.5 —31.8 —29.5
Mango-1 2 033.6~2 038. 31 R —38.5 —33.1 —31.3 —29.6
Mango-1 1843.01~1 848.7 R —39.4 —33.3 —30.9 —29.8 —6.0
Raphia S-5 1297.4~1 303.7 P —44. 1 —36.0 —32.3 —31.3 2.5
Daniela-2 1 146~1 156 M —48.8 —37.1 —33.8 —32.8 —o. 1
Daniela W-1 779.6~782.8 K —52.7 —38.8 —35.2 —32.9 —5.
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Table 3 Hydrogen isotopic data of natural gas of
Bongor Basin

Jpo G /m }:7:;' AL ZEAA SDvavow /%o

fr g k5 Pike

Delo-1 1666.9~1669.2 B  —237 —248 —171
Delo-1 1527.3~1530.7 B —238 —248 —168
Mango-1  2033.6~2038.31 R —142 —146 —125
Mango-1 1843.01~1848.7 R —142 —141 —123
Raphia S5 1297.4~1303.7 P —166 —161 —130
Daniela-2 1 146~1 156 M —204 —202 —150
Daniela W-1 779. 6~782. 8 K —222 —205 —187
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_ o ] R R, %

e i T e e T
Delo-1 1 666. 90~1 669. 20 B 0. 36 0. 34 0.52 0. 65 0. 47
Delo-1 1527.30~1 530. 70 B 0. 36 0.35 0.52 0. 65 0. 47

Mango-1 2 033.60~2 038. 31 R 1. 61 1.71 1. 67 1.42 1. 60
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Table 6 Carbon isotope of kerogen of
source rocks in Lower Cretaceous

5 I/ m B KRR 0B Cene/%e A
Prosopis-3 1 730~1805 K  TH&H —28.3 17
Prosopis-3 1 810~1 878 K TR —28.8 1
Ronier 4-1 1 800~1 850 K TR —28.6 1
Cassia E-1  1980~2120 K  T# —27.5 I, 72
Cassia E-1 2 375~2480 K TR —28.1 17

Vitex-1 ~ 2570~2630 K FEiR  —25.9 I, %
Vitex-1 2 680~2 760 K TR —27 I,
Annona-1 2 685~2 760 K 1 1% A1 —27.5 I, #
Tamarind-1 2 780~2 835 K 1 1% A1 —26.9 I, #
Prosopis C-1 1815~1870 M &R —29.1 17
Baobab S-1 1300~1380 M & —30.2 17
Baobab S-1 1510~1550 P /&R —30 17
Baobab S-1 1 695~1 775 P TSR —28.8 1
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