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Abstract: Previous studies suggest that Mesozoic source rocks are not developed in Luanping Basin, suffering serious tectonic
damages in the late stage, which is not conducive to the formation and preservation of oil and gas reservoirs, and there is no
breakthrough in oil and gas exploration. Based on the discovery of a large number of dark shales in the field outcrop, Well Luan-
tan 1, Well Luantan 2 and Well Luantan 3 in the Cretaceous Xiguayuan Formation and Jurassic Tuchengzi Formation were de-
signed and completed, and shale oil flow was discovered in Xiguayuan Formation for the first time. Based on outcrop, core, well logging
and oil test data, this paper systematically analyzes the reservoiring characteristics involving Mesozoic source rocks, reservoirs, preser—
vation conditions as well as oil and gas components in Luanping Basin. The deep lacustrine black shales are developed in Xiguayuan For-
mation, of which the TOC content is up to 3. 60% » the dominant kerogen type is Type II. the thermal maturity of organic matters is
1. 32% . suggesting that the whole of shales are at the maturity stage. The reservoir lithology of shale oil and gas is dominated by clay
shale, silty shale, dolomitic shale and hybrid shale, with the average porosity of 1. 6% and average permeability of 0. 265 mD, indica-
ting low-porosity and ultralow permeability reservoirs. The analysis suggests that the lack of understanding of prototype basin is the
main reason that restricts the research and exploration of shale oil and gas in the early stage. The late tectonic uplift of Luanping Basin
is dominated by tilted movement, which is favorable for oil and gas preservation; the volcanics terrestrial-sourced and intra-source depo-
sition also provide a new way for detecting sweet spots for shale oil and gas exploration in the basin. During the pre-production phases
Well Luantan 1 yielded an average crude output of 3. 23t/d and a natural gas output of 3600m’/d. Additionally, the discovery of indus~
trialized oil and gas flow filled the gap in the Mesozoic oil and gas discovery in Luanping Basin and even the Yanshan tectonic belt. The
researches, understandings and exploration breakthroughs are of important theoretical and reference significance for better enhancing the

petroleum geology foundation of Yanshan tectonic belt and further carrying out oil and gas exploration.
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Regional geological characteristics of Luanping Basin in Yanshan tectonic belt
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Fig.2 Sedimentary characteristics of Middle-Lower Xiguayuan Formation of Cretaceous in Luanping Basin



5% 2

FETE XL RGN 3 T U 2 P AR U OB R S R e 171

BT R 286 9 m. A H 20— AT e
o, AR R RBOS LA KA A B
K — R fika— e — K ik a—BE KA —
TR B AR U8 B LA R 0UE MR & B UA N
F. BB R 138 0m, & & KL g (8] 8O
B — TR RS B DUE A s BilUa &8 . H
AR =P e =R = NN GRS =g Do g ik
Hz= B UE I xS . JZBIERE 182 5 m. & 7 2
W — AR & B s F R R R s . 2BV R
9 211 3 m JEEE N Kl A BR B . R — B
— B UK TR TUR 05 1R I 00 2% A8 12 i
JEBLV IRy 489, T, NIEH WIAHTIRL, )2 KB IR
W) —DRIIAR 3 1 o 5 e A D IR U
3.2 RIESMIKAFHE

SEHIRAL 165 PRRIEUARE S . B4 6 1 13T
A TUA O RE Al 6 F R L 18 41 T8 0T B Sk AR . 9
PEIRE T~ 4198 70 85 Sk B di s 144 P P ICEE 20 8 0
B (132 PR O FE SR 12 R 88 Sk AR S . EAT IR 1T
HRAHLER (TOC) 7 Mt A7 JA 0 23 A 55 B2 B AR
B R (ROME .

321 AMREE

(1) TOC &#

AR Y R 4] TOC il 0. 13% ~
L 82% . ¥ 0. 87% , £ v & i (1 48 I .
KA IR 4 TOC &8 0. 30% ~0. 85% , F- 4
H 0. 640 Z R ERTRMREES . HERRNETA
U5 4 TOC 2k 0.026% ~ 1 040%, 3 K
0. 580 %0 AL/ HAE i R IR IR A . P I el 4 8 0L
i TOC K0 22%~3.60% . FH¥ K 1. 28% .78
TUAEE LB fD TOC &N 0269 ~2 78% P ¥k
L 33% . ZRir—tRBRIES (£ D,

SIRTIN R AR R kA R A TR,k
i shad FRIZL AR TR IRA R AT % B Bl Ui —
TR BB & F B [R]85 B0 0 DT R 8 TR A T
B, VOB ORI T 2 b Ak TR A kN L
T R R IR IR R B2 ) (14 S 1% o B ¢ Ll T Bl A
B X IR PR A P AL A — AR AE T L PR 7 R el
IR IR BT A . AR T N A, RS F A DT
W JOLE B R & B FLZ U AR TR 45 2 i 1) 45 0,
[ 39 8 U TR X A 22

x1 RFEEMPERRREGNREE

Table 1 Organic matter abundance of Mesozoic source rocks in Luanping Basin
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generation potential of Mesozoic source rocks in
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Fig.4 Chloroform bitumen “A” evaluation of source rocks

of Xiguayuan Formation
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Fig.6 Thermal maturity of Mesozoic source rocks in Luanping Basin
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Table 2 Mineral composition of reservoir in Xiguayuan

Formation, Luanping Basin
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Fig.7 Shale types of Xiguayuan Formation in Well Luantan 1, Luanping Basin
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Fig.8 Reservoir property of Xiguayuan Formation, Luanping Basin
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Table 3 Classification of shale gas in Xiguayuan Formation, Luanping Basin
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Fig.9 Reservoir characteristics of Xiguayuan Formation in Luanping Basin
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Fig. 11 Distribution of Mesozoic sedimentary basins in Yanshan tectonic belt
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