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Origin and Significance of the Ordovician Oil from Well WG 1,
Dongying Depression, Bohai Bay Basin
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Abstract: Considerable quantities of Ordovician oils were recently discovered from the burial hill in well WG 1 in the south
slope of the Dongying depression, Bohai Bay basin. The oils are characterized by high content of waxy alkanes (40. 84%)
with a low concentration of steranes and terpanes, which are completely different from the overlying Tertiary oils of the Sha-
hejie Formation. By removing the alkanes from the Ordovician oil with a molecular sieve and analyzing the inclusion compo-
nent of well WG 1, important biomarker information was obtained, such as steranes and terpanes, which are crucial for
source rock tracing. Results show that the Ordovician oil and inclusion component of the well WG 1 correlated well with the
source rocks of the Tertiary Kongdian Formation (E?) rather than that of the Shahejie Formation, suggesting potential
source rocks for the Ordovician oils. Results of the §"C values of the compound-specific isotope of alkanes show similar val-
ues and varying trend of the Ordovician oils to that of the Ek? source rocks, which further proves the E£* mudstones to be re-
sponsible for the deep oils. The discovery of the high waxy oils of Ordovician from well WG 1 suggests the existence of a
new set of deep source rocks and good potential of deep oils in the Dongying depression.
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Fig. 1 Oil distribution and location of the samples collected
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Table 1 Basic parameters of gas chromatogram for the oils and rock extracts
o G-/ 2Ca—/ . .
/m CPI OEP 1Cos e SCop + Pr/Ph Pr/nCi;  Ph/nCyg
1 119—X3 2592.5~2624 Es! 0.93 0.93 2.13 1. 31 19 0.41 0. 96 2.29
2 61—119 — Es 0.99 1.00 1.71 2.72 15 0. 61 0. 69 1. 42
3 35—10 1511.6 Es 0.85 0.9%4 1.61 2. 11 13 0.4 1.31 3. 33
4 10—5 2133.4 Es3 0.89 0.93 1. 65 2. 20 15 0. 46 1. 04 2. 46
5 140~ 1387.0 Es — — — — — — — —
6 1 3421.9 O 1.06 1.05 1. 65 1. 10 17 0. 87 0.16 0. 20
7 1 3426. 6 O 1.03 1.06 1. 90 1. 20 18 0.72 0. 20 0. 26
8 7 2707.5 Est 0.89 0.88 1. 31 0. 46 24 0.19 0.91 2. 85
9 103 3081.29 Est 0.88 0.83 2.41 1. 14 18 0. 40 0.76 1.29
10 11 3602. 3 Est 1.26 0.93 11. 35 1. 37 18 0. 37 0. 95 1. 92
11 11 3603.5 Est 0.98 1.00 2.13 0.62 20 0. 32 1. 08 1. 97
12 78 3905. 62 Est 1.05 1.04 1.54 0. 76 23 0. 62 0.61 0. 90
13 46 3393.7 E- 1.04 1.04 3. 84 4. 50 17 1.17 0.58 0. 61
14 46 3788.0 Ek 1.13 1.09 0. 83 0. 37 25 0. 55 0. 37 0. 61
15 46 4115.8 Er 1.01 1.05 3. 89 1. 44 19 0. 55 0.43 0. 55
16 46 4 205. 05 Er 1.04 1.06 1. 41 0. 56 22 0. 46 0. 64 1. 28
*. .
— D4 —Cyg D8 (aTIC nCu
- \T’ZC24 D50 : SE*54
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min 100 C 300 C. He - . 1,
o) | L
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40. 84 %, the saturate fractions of the oils from WG 1 well
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Table 2 Basic geochemical parameters for the oils and rock extracts
/m S/ awa/ Ca-22/ St/ Cy/ Tri/ CsHS/ Ts/ G/ 4—m/
(SHR) BB Cor—2oSt H  Cpo-St  Terp (S+R) Tm  CypH  CySt
1 119—X3  2592.5~2624 Es* 0.39 0.32 0.014 2.37 0.80 0. 09 0.58 0.55 0.65 0.28
2 61—119 - Es 0.46 0.45 0.015 0.70 0.72 0.07 0.59 0.86 0.30 0.37
3 35—10 1511.6 Es 0.39 0.32 0.013 2.72 0.77 0. 08 0.58 0.51 0.91 0.22
4 10—5 2133.4 Es® 0.38 0.35 0.011 1.96 0.84 0. 07 0.58 0.47 0.82 0.31
5 140 1387.0 Es 0.33 0.29 0.010 2.82 0.79 0. 06 0.56  0.36 1.09 0.24
6 1 3421.9 O 0.63 0.49 0.052 0.95 0.97 0. 88 0.46  0.87 0.31 0.29
7 1 3426. 6 O 0.52 0.52 0.090 0.74 0.82 0. 35 0.58 0.77 0.17 0.17
8 7 2707.5 Est 0.33 0.26 0.013 2.54 0.72 0. 08 0.60 0.33 0.87 0.31
9 103 3081. 29 Es! 0.51 0.40 0.020 2.81 0.70 0. 10 0.58 1.39 1.88 0.21
10 11 3602.3 Es! 0.56 0.59 0.052 2.40 0.85 0. 22 0.59  3.42 1.41 0.21
11 11 3603.5 Es! 0.48 0.63 0.042 1.35 0.98 0.17 0.59 2.71 0.48 0.28
12 78 3905. 62 Est 0.42 0.65 0.084 1.54 0.57 0. 96 0.41 10.87 0.80 0.34
13 46 3393.7 Ek 0.40 0.36 0.019 0.89 0.78 0. 20 0.60 0.94 0.52 0.29
14 46 3788.0 Ek 0.32 0.37 0.007 0.35 0.86 0. 05 0.57 0.58 0.27 0.35
15 46 4115.8 Er 0.44 0.38 0.027 0.65 0.89 0.16 0.58 0.90 0.30 0.30
16 46 4 205. 05 Er 0.45 0.40 0.013 0.64 0.73 0. 08 0.57 0.68 0.44 0.43
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