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Discovery of the Jurassic strata of organic—rich source rocks under the Middle
Proterozoic thrust—nappe in Niuyingzi depression, westhern Liaoning Province
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Abstract: This paper is the result of oil and gas exploration engineering.

[Objective| The target layer for oil and gas exploration in the Niuyingzi depression in western Liaoning Province has been Meso—
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Neoproterozoic. Due to tectonic uplift and other factors, the Jurassic Beipiao Formation, which is an important hydrocarbon
exploration target widely exposed in other basins in western Liaoning, is not found on the surface of this depression. [Methods]
During the drilling of the LLD1 well, a set of thick dark mudstone layers were discovered beneath the Mesoproterozoic carbonates.
Based on correlations of lithology and spore—pollen assemblages of the newly discovered mudstones with those from the Beipiao
Formation in the Sanbaosikeng section of Beipiao Basin in western Liaoning Province. [Results] The layers discovered were from
the Beipiao Formation.[Conclusions] Organic geochemical indexes indicate that the mudstone is of high organic matter abundance
and high hydrocarbon generation potential. Hence, mudstones from Beipiao Formation in this area is a set of high— quality
hydrocarbon source rock worthy of exploration. The discovery of thick dark organic—rich layers indicates that the Jurassic Beipiao
Formation is a new target for oil and gas explorations in the Niuyingzi Depression. Moreover, this new discovery also provides
important basic geological information for the study of tectonic evolution and hydrocarbon geological conditions in western

Liaoning Province.

Key words: definition of formation; Niuyingzi area; Beipiao Formation; Early—middle Jurassic; oil and gas exploration; Liaoning province
Highlights: The dark mudstone below the middle Proterozoic nappe in LLD1 well is identified as Beipiao Formation by means of
sporo— pollen assemblage and lithologic assemblage; According to geochemical indexes, the strata are identified as high quality
hydrocarbon source rocks.
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Fig.2 Stratigraphic section of LLD1 well

1—Dolorudite; 2—Mudstone; 3—Fine sandstone; 4— Conglomeratic medium sandstone; 5—Conglomeratic gritstone; 6—Medium sandstone; 7— Silty
mudstone; 8— Argillaceous siltstone; 9—Siltystone; 10—Carbon mudstone; 11—Gas bearing formation; 12—Plant leaves; 13—Sandy belt; 14—Oblique
bedding; 15—Fossilized plant stalks; 16—Horizontal bedding; 17— Scour surface; 18— Climb bedding; 19— Trough cross—bedding; 20— Argillaceous

stripe; 21—Bioturbate structures; 22—Massive bedding; 23—Wave bedding
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Table 1 Statistics of sporomorph in LLD1 well

an i
LD1-1542.2 LDI1-1543.3 ND2-1375 ND2-1388 ND2-1428.5 ND2-1468.5 ND2-1492 ND2-1498.5

TRMEHE  Cicatricosisporits sp. 1 0 0 0 0 0 1 0
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ZMPYRTEIE  Converrucosisporites sp. 2 0 0 0 0 0 0 0
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RS F 8 T DL R B ALK 58, Classopollis
H o AR A AR LIRS B Cyathidites
F Deltoidospora 5 . 25 Hi7, J&tH L4 F — 4k
B GE AR 0 DA L (EGE R B h R I, B AT
A B a5 R A DR R g 0 L S
2 Cyathidites— Cycadopites— Paleoconiferus 20 &
tho Rk I B 1 41 Cyathidites— Cycadopites—
Classopollis & % b (T 58 8 45, 2000, K 2 B4,
2008) , FLREAE S ) I AR R Sy FLPOR 2P T i 3 —
PRI,

4 HOHERE
B (T T MR E) M E R 43 LB (BT T4 4

A )2 M JZ PR G 7 48 M B 7 )=, 19855 17
AU A K R, 1997) A5 BE A b BT A

FHEIT Hb DX X35 b A AR R A DL )2 R A (A
4): FIRE e 24 4e (Tx) JLEEZH (1b) , TP IR 58
W B VA2 (L) B4 (0.d) 21 (0) , AR
PG AT (3at) VW FAL (Js) o 30T B IX
o R IR D 2 R MR Gk R
(Jis) , TR Gl G i 4 (Lh) AP FAL(1d) 555
(2] (3ot) , BARP G 30 T4 (0it) iz X L ER AL B
19 M 2 Hh 2 i 2 (P 4 rpoar o X3 ) (K B 8 55
2016),

X3 b R A 1 R PR 2 b 2 32 R R
WA (A48 T M 44 K SR AU SZL A B
AL (BN, 2003) o BRI (Jo) L ZRE LR
Zls N ARE LEYCE &, R AR
FIZ I —E PR A L 2R (G T s =
Jay, 19855 1L T T8 7= A I & )Ry, 1997) 1L 2

http://geochina.cgs.gov.cn FPEHLT, 2022, 49(4)



1290 H [ Ho Jit 20224F

P13 L w1 IR AN B D
Fig.3 The representative sporopollen of LLD1 well
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Fig.4 The Comparison of Jurassic strata in Yanshan—Liaoning area(Xu Gang et al., 2003)
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