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Abstract: The QG2 Well drilled into a suite of volcanic rocks with good oil-bearing property, which is located in Qijia
buried hill, the western sag of Xialiaohe Concave. According to the results of petrography and geochemistry, this suite
of volcanic rocks is identified as a suit of classical acid calcareous rock of crust source type, a lava tuff breccia with
explosive faces. However, there has been a long debate on the formation age and stratum layer of this suite of volcanic
rocks. Based on the regional geological data, it is previously classified into Yixian Formation of Early Cretaceous, but
lack of precise chronological evidence. In order to accurately determine its formation age and stratum layer, we per-
formed LA-ICP-MS. Our results indicated that this suite of volcanic rocks was formed at 168.9 + 1.1 Ma in the period
of Middle Jurassic, which is comparable to Tiaojishan Formation in Jianchang Basin of Western Liaoning Province,
Chende Basin of Hebei Province, Malan Village of Western Hills of Beijing. So its stratum was defined as Tiaojishan
Formation. The result revised the stratigraphical division of this suite of volcanic rocks. This opens the door for further
study the distribution of oil and gas in this type of volcanic rocks.
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Table 1. Mesozoic stratum brief table of Western Liaoning
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Figure 1. Curve: Gujialing profile of Kazuo county of Western Liaoning
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Figure 2. Curve: the QG2 Well exploration deployment in Qijia
buried hill, the western sag of Xialiache Concave
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Figure 3. Curve: macroscopic and microscopic features of alava
tuff breccia, the QG2 Well (1952.0 m)
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Table 2. Mineral content of analysis of mineral components of rock
by X-ray diffraction (%)
R2XTHEESTHTYIE%)

FEmsn's M BE A% 8K Bk WA Aasth
QG2-001 13.8 54.6 5.6 24.7 0 1.3
QG2-002 4.9 48.1 4.8 34.0 53 29
QG2-003 12.2 53.0 6.5 22.8 1.4 4.1
QG2-004 9.6 49.5 7.6 29.7 2.1 1.5
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Figure4. Curve: chart characteristics of analysis of mineral com-
ponents of rock by X-ray diffraction
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Figure5. Curve: distribution diagram of rare earth elementsof a
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Figure6. Curve: distribution diagram of trace elements of primi-
tive mantle of a lava tuff breccia
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Table 3. Geochemical composition of a lava tuff breccia, the QG2 Well
R 3. QG2 HBEATRKE MR ERS

B 5 QG2-001 QG2-002 QG2-003 QG2-004 RS QG2-001 QG2-002 QG2-003 QG2-004
SiO, 69.87 71.37 70.52 68.02 Ti 1320 1560 1380 1440
ALO; 11.2 13.43 12.03 12.29 Dy 2.11 2.25 1.98 221
CaO 455 1.32 1.41 332 Y 12.79 13.60 12.38 13.91
FeO 0.58 1.07 1.17 0.67 Yb 1.16 1.24 1.10 1.23
Fe,05 0.59 1.42 1.72 1.49 Lu 0.20 0.23 0.19 0.20
K,O 3.56 3.66 32 2.67 La 31.50 33.44 30.51 29.96
MgO 0.36 0.99 1.08 125 Ce 42.43 60.37 5527 54.02
Na,O 1.62 3.34 2.87 3.26 Pr 6.72 721 6.61 6.53
MnO 0.08 0.09 0.14 0.06 Nd 22.33 23.63 21.75 21.59
P,0;s 0.11 0.1 0.09 0.1 Sm 3.42 3.58 3.23 337
TiO, 0.22 0.26 0.23 0.24 Eu 0.81 0.86 0.90 0.76
SN 6.14 1.89 4.02 5.22 Gd 3.03 3.21 2.95 3.07
IS8 98.88 98.94 98.48 98.59 Tb 0.41 0.45 0.39 0.44
Rb 90.87 113.14 96.05 82.36 Dy 2.11 2.25 1.98 221
Ba 806.1 895.6 2060 1254 Ho 0.43 0.46 0.41 0.43
Th 7.06 7.89 7.29 7.08 Er 1.18 1.29 1.11 1.23
U 1.79 2.26 131 1.73 Tm 0.19 0.21 0.16 0.19
Nb 8.53 9.38 8.53 8.70 Yb 1.16 1.24 1.10 1.23
Ta 0.85 0.96 0.78 0.75 Lu 0.20 0.23 0.19 0.20
La 31.50 33.44 30.51 29.96 Y 12.79 13.60 12.38 13.91
Ce 42.43 60.37 55.27 54.02 YREE 128.71 152.03 138.94 139.14
Pb 169.9 26.79 25.22 21.93 SLREE 107.21 129.09 118.27 116.23
Pr 6.72 7.21 6.61 6.53 THREE 215 22.94 20.67 22.91
Nd 2233 23.63 21.75 21.59 SL/TH 4.99 5.63 5.72 5.07
Zr 96.11 119.46 100.98 121.44 (La/Yb)N 1831 18.18 18.70 16.42
Hf 3.74 478 425 4.85 (Ce/YD)N 9.46 12.59 13.00 11.36
Sm 3.42 3.58 3.23 337 Eu/Sm 0.15 0.15 0.15 0.16
Eu 0.81 0.86 0.90 0.76 Sm/Nd 3.32 3.28 3.29 3.31
SEu 0.75 0.76 0.88 0.71
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Figure 8. Curve: concordia diagram of U-Pb zircon
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