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Geochemical (haracteristic of Intrusion Rocks in Coal-series Hydrocarbon
Source Rock of Carboniferous-Permian Under Jiyang Depression
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(1. School of Geosciencess China University of Petroleum, Qingdao 266555, Shandong, China;
2. Oil Transportation Company, Shengli Oilfield Branch Company, China Petroleum and
Chemical Corporation, Dongying 257015, Shandong China)

Abstract The CarboniferousPermian sediments are distributed with eroded residual status under the Bohai Bay
Basin; there were shallow intrusion rocks in the sediments with oil/ gas. Through the geological and geochemical
characteristic analysis on the distribution, main elements and trace elements in the intrusion rocks, the diorite
porphyrites were richer in Si0, and Na than that of the lamprophyres and both were rich in K and Mg for the
intrusion rocks; the above rocks were very similar to the rocks of the same strata in Luxi uplift. The results showed
that the intrusion rocks were formed because the earth upper mantle matter rose and intruded along the discordogenic
fault at the beginning of Jurassic fault depression, and intruded in coatseries hydrocarbon source rocks in the form
of magma rich in K with meta alkaline or meta neutral; the intrusion were small and the ranges of roast on
hydrocarbon source rock were less than the thickness of the intrusion so that the intrusion had little influence on
hy drocarbon generation from the coal series hydrocarbon source rocks.

Key words: Carboniferous Permian; intrusion rock; geochemical characteristic; diorite porphyrite; lam prophyre;
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Tab.1 Distribution of Intrusion Rocks Discovered by Main Exploratory Well in Gubei Area of Jiyang Dpression
/m
133 3414.4C ) J
135 4 015~4 020 J
136 3854.5~3856( ) GP
155 4 464~ 4 468 GP
1 3697~3 721, 3770~ 3 782, 3 874~3 879, 4 013~4 017 J
2 3 181~3187 GP
3 3 398~3411,3 457~3458 3475~3476.5 J.c-pP
4 4 R7~4340 GP
401 3891.0~3896.5 GP
42 4237~42384304~4313 4 £21~4424.4 B33~4659,4 741 ~ 4743 GP
602 4594~5 1A /7 ) Es
601 4161.0~4 251.5(90.5m/ ) Es. GP
4554~ 4 390, 4 829~ 4 840 J
: 4 862~4970 GP
930 1987~1 989, 2 156~ 2 184 GP
3 3 616~3632 J
14 2911~2 916, 2955~ 2 %4 J
[12].
1 — 4 8 km, 3 6 km, 13 km”.
, 3820~3880m( la) 14 1
) (34 62 m, s, 6 1~3 m, 12 m,
05~8 0m), 2
1b). ,
. 2.1
i _
, . w(Si02) 60 % ~64 74%, w(TiO2) Q 59% ~
« 2. , Q 78%, w(ALOs) 155% ~ 16 5%, w (MgO)
1 , 2 5%~6 0% wNa20) 5 43% ~7 85%, w(K20)
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Fig.3 Relationships Between w(SiO,) and w(K,0)+
w(Na, Q) of Intrusion Rocks in Gubei
‘ ] Area of Jiyang Depression
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HRG-L WAG HEG6 [ 24 18)X10 °.(44 42~53 13)X 10 °,
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Tab. 2 Characteristic Parameter and Content of Major and Trace Elements of
Intrusion Rocks in Gubei Area of Jiyang Depression
1 2 3 133 136 402 930 14
GBG1-2 GBG21 GB31 Y1332 Y1363 BG402-6 B930-1 GG142
Si0, 60. 02 62.47 64. 74 63.92 50. 29 49. 18 49. 62 46. 12
TiO, 0.59 0.78 0. 65 0.57 1. 04 0. 67 0.39 6. 23
AL O3 15.57 15. 66 16. 41 15. 64 10. 76 11.91 12.23 11. 04
MnO 0. 06 0.11 0. 04 0. 05 0. 14 0. 06 0.09 0.13
MgO 5.89 5.43 2. 65 4.21 25.01 24.28 24. 61 21.26
CaO 4.25 6.24 3.84 3.76 0.04 0.09 0.17 0.42
Na,O 7. 85 6. 62 5. 84 5.43 0. 25 1.72 1. 06 0.27
K»,0 2.93 2.31 3.26 3.77 10. 36 9.27 10. 05 11. 67
P,05 0.21 0.24 0.25 0.22 0.22 0.19 0. 20 0.18
2.37 2.42 1. 94 2.28 1. 84 1.98 1.69 2.10
99. 74 99. 97 99. 62 99. 85 99. 95 99.35 100. 11 99. 42
La 24.18 21.43 24.17 21. 87 87.6 144.9 123.1 98.5
Ce 53.13 44. 42 51.36 47.27 154.6 247. 8 276. 1 182. 4
Pr 6. 47 5.81 7.23 6.52 19.7 24.2 27.4 18.9
Nd 24.72 25.51 30. 20 25.09 71.3 98. 6 101.5 86.3
Sm 3.39 5.17 5.49 4.87 9.42 12. 84 11.92 10. 53
Eu 1. 15 1.63 1.72 1. 28 2.13 3.47 2. 85 3.02
Gd 2.95 4.12 4.15 3.36 6. 11 8.32 7.90 7.26
Th 0. 46 0. 62 0.57 0.52 0.74 0.95 0. 87 0. 81
Dy 2. 65 3.12 3.28 3.19 3.74 4.11 3.58 3.97
Ho 0.61 0. 69 0. 81 0. 68 0. 64 0.72 0.77 0.70
Er 1. 46 1.79 1.97 1.37 1.57 1. 45 1.55 1.59
Tm 0.24 0. 26 0.33 0.29 0. 25 0.24 0.27 0.23
Yb 1.75 3. 11 1. 88 1.97 1.03 1.35 1.27 1.33
Lu 0.27 0.21 0.31 0.35 0.22 0.19 0.24 0. 26
v 101. 4 117.9 98.4 89.3 143 128 137 149
Cr 65.4 148.9 94.3 99. 8 667 524 231 295
Co 7.9 21.3 13.7 15.2 27 19 17 18
Rb 39.3 33.4 29. 4 34.2 72 69 91 57
Sr 397 536 537 563 1758 1637 989 1265
Y 14.6 17.3 19.4 15.9 19 21 17 22
Zr 187.3 154.7 142. 6 161.5 221 174 196 204
Nb 7.8 6.2 8.4 7.4 11 8 10 7
Ba 1 105 835 1247 1 085 2018 1859 2 204 1674
Hf 5.6 3.8 4.7 5.2 6.28 5.21 4.95 5.76
Pb 4.9 7.7 4.1 5.3 21 19 17 22
Th 4.6 3.5 2.9 3.1 16. 8 17.3 12.9 18.4
U 0. 62 0. 81 0.73 0. 68 3.86 4.21 3.41 5.36
w( REE) 123. 43 117. 89 133. 47 118. 63 359.05 549. 14 559. 32 415. 80
w(La)n/w(Yb)y 13.8 6.9 12.8 11.1 85.0 107.3 96.9 74. 1
Eu 1. 09 1. 05 1. 06 0.92 0. 81 0.96 0. 85 1. 00
w(Rb)/ w(Sr) 0.10 0. 06 0. 05 0. 06 0. 04 0. 04 0.09 0. 05

/ % /1076
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Tab. 3 Characteristic Parameter of Rare Earth Elements of Intrusion Rocks in Gubei Area of Jiyang Depression

1 2 133 136 402 930 14
GBGL-2 GBG21 GB31 Y1332 Y1363 BG402-6 B930-1 GG142
w(LREE)/ w(HREE) 10.87969  7.469 11 9.035 34 9.113 38  24.10839  30.687 25  33.001 22 24.746 13
w(La)n/ w(Yb)y 9.336 92 4. 656 37 8. 687 69 7.501 85  57.47150  72.530 43 65.499 80  50.046 10
w(SH N w(Y)y 4.83922 5.513 86 4.926 18 6.301 57  16.46655  13.872 88  10.353 44  10.233 05
K0 NaO 0.246 19 0.23015 0.368 19 0.457 94  27.33277  3.55480 6.253 51  28.508 27
. w (K20) g8x 10 °
1000 ¢ e KT ’
i — BaE [ 1820
-+ GBGl-2 ° ’
-+ GBG2-1
-4 GB3-1
—x Y133-2 (21
100 e Y136-3 o ’
¥ T BG402-6
> i
b b
10k
. b
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Fig. 4 Distribution Pattern of Rare Earth Elements of 4
Intrusion Rocks in Gubei Area of Jiyang Depression
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