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Logging response of vesicle zonation and reservoir significance
of Paleogene basalts in Liaohe depression

HAN Xu' HUANG Yulong' LIU Xingzhou® GUO Qiang’

1. College of Earth Sciences Jilin University Changchun 130061 China;
2. Research Institute of Liaohe Oilfield CNPC Panjin 124010 Liaoning China

Abstract: Based on coring and conventional logging data of 16 wells lava flow units of Paleogene basalts in
Liaohe depression are divided into four layers including massive layer ( @v <1% e <5%) minor vesicular layer
(1% <Dv<5% 5% <Pe<10%) medium vesicular layer (5% < Pv<10% 10% < de <15%) and highly
vesicular layer ( @v > 10% @e > 15%) through core description thin section identification scanning electron
microscope porosity ( @Pe) measurement and vesicle proportion ( @v) statistics. It is proposed that the lower limit
of AC in minor vesicular layer (59.7 ws * ft™')  lower limit of AC in medium vesicular layer (61.5 ps * ft™")
and the upper limit of AC in medium vesicular layer (84.3 ps * ft ') as the logging division of massive minor ve—
sicular medium vesicular and highly vesicular layer respectively. Three types of reservoir distribution patterns and
their logging responses are summarized including tabular lava flow unit vesicular-massive and minor-highly vesicu—
lar interbedding compound lava flow unit. The effective porosities of basaltic reservoir are composed of residual in—

filling vesicles amygdaloid dissolved porosities and micropores inside amygdaloid of clay minerals. On the whole
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high—quality reservoirs are primarily developed in the minor-highly vesicular interbedding lava flow unit due to larger
vesicle proportion.

Keywords: Paleogene basalt; vesicle zonation; logging response; volcanic reservoir; Liaohe depression
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1

Fig. 1 Distribution of Paleogene basalts of Liaohe depression
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2 Ti1 1985.6 m

Fig. 2 Identification and statistics of vesicle content of core samples at 1 985. 6 m of Well T11
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Fig.3 Cross plots of vesicle proportion and logging parameters of basalts
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4 D26

Fig. 4 Logging response of vesicle zonation in tabular flow basalts of Well D26

5 T11

Fig. 5 Logging response of vesicle zonation in compound flow basalts of Well T11

1

Table 1 Logging parameters of different zonation of basalts

RLLD/ (Q * m) ACI (ps i) CNL/% DEN/ (g* cm™)
1% 1%
>10 >15 3.8~14.9 10.6  70.7~92.4  76.8  30.0~47.2  34.8  2.24~2.49  2.39
5~10 10 ~15 6.9~22.8 13.4  61.5~84.3  73.1 26.3~39.5  33.1 2.36~2.65  2.48
1~5 5~10 20.4~39.8 247  59.7~67.7 643  25.6~32.4 30.2  2.50~2.70  2.58
<1 <5 36.1~51.5 389  53.7~60.8 57.3  20.4~26.0 23.6 2.72~2.81 2.77
N N > 10%

>15%

”»
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Fig. 6 Cross plots of vesicle proportion and reservoir
porosity of basalts
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Fig.7 Distribution model of vesicle zonation in Paleogene basalts in Liaohe depression
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Fig. 8 Pore filling types and effective porosities of Paleogene basalts in Liaohe depression
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Table 2 Zoning thickness and proportion of Paleogene basaltic flow units in Liaohe depression

/m /m 1%
9.4 52.4
- — 16.7 4.3 28.2 K21. K54, L18

2.8 19.4
2.3 52

— 4.4 D26. Ho37. Rel07
2.1 48
2.6 52

— 5.1 TI1. Jia34. L55
2 48
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