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Characteristics and quality determinants of Carboniferous volcanic reservoirs in
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Abstract: The Carboniferous volcanic rocks within the Hongche Fault Zone in the Junggar Basin serve as pivotal
exploration and exploitation targets. However, ambiguities regarding the characteristics and quality determinants of the
volcanic reservoirs pose challenges for the forthcoming emplacement of exploratory and exploitation wells. Leveraging the
data from core, ordinary thin section, and casting thin section observation, as well as image logs, we conduct a fine-scale
lithological classification for these reservoirs. Furthermore, we identify the types of reservoir spaces and reveal the factors
influencing the reservoir quality. This study seeks to provide a scientific basis for selecting the optimal exploration and
exploitation targets. The results are as follows: (1) The volcanic reservoirs predominantly consist of volcanic breccia,
tuffaceous volcanic breccia, tuff, basalt, and andesite. Their storage spaces are dominated by secondary pores and micro-
fractures. These reservoirs are characterized by ultra-low porosity (average: 9.69 % ) and ultra-low permeability
(average: 0.24 x 107 wm?®). Notably, the Carboniferous volcanic breccia exhibits the most favorable physical properties ,
followed by andesite and basalt; (2) The physical properties of these reservoirs are collectively molded by volcanic rocks’
lithologies and lithofacies, diagenism, and tectonism. Specifically, the lithologies determine the types of primary pores
and their development degree. In comparison, the lithofacies are instrumental in governing the types and distributions of
lithologies, determining the material composition of volcanic rocks and fundamentally influencing the compaction and
subsequent dissolution of volcanic rocks. Therefore, the lithofacies serve as the predominant factor influencing the
reservoir quality. Several processes, including weathering, leaching, dissolution, and fault activity, contribute to the
formation of a fracture-dissolution pore system, significantly enhancing the reservoir quality. In contrast, compaction

and the filling process greatly reduce the number of primary pores, leading to poor physical properties of reservoirs.
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3.1.1

Regional location (a) and stratigraphic column (b) of the Hongche fault zone (modified after references [37,41])
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Fig. 2 Lithological identification chart of the Carboniferous volcanic rocks in the Hongche fault zone
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Fig. 3 Microscope images showing rock types of the Carboniferous volcanic reservoirs in the Hongche fault zone
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Fig. 4 Histograms showing the physical properties of the Carboniferous volcanic reservoirs in the Hongche fault zone
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Fig. 5 Microscope images showing pore types of the Carboniferous volcanic rocks in the Hongche fault zone
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Fig. 6 Microscope images and core photo showing fracture types of Carboniferous volcanic rocks in the Hongche fault zone
a. BEKE T EMIEAE , 44359 MR 1 776. 45 ~ 1776. 65 m, ol s b, YUREIK M IE4E , 71 4359 IR 1 780. 62 m, PRI 5 oo Kk % 1L AR
R AE T 6 1 TR 2 506. 00 m, B s d. BEMCE FAE , FE 443 1 HITR 1 648. 89 m, B KM A e, I TREE A VA A%, E 472 ) 14
T2 971. 88 m, FRIRM T 5 £ BEIKA VO BEICAR S8 RLGRAE , 4 439 JF IR 1 679. 04 m, FRURE A5 o BEIK  REACAE, 42 438 0F TR 1 636. 64 ~
1 636. 94 m, #0>

BERCR GORHEAT G0, — PR REE R IR A KT
HUEOL I R g IR AE | BB SR 5 S aE T AR
ST (18] 7) , R4& ke T AR R , Forh o
FEML, AP RIECEE RG22 R X (/N T
45° 1 284k |5 AR IR 85. 6 %, o5 B AR SR HU
62.9 %o WEVER , JOLFABR S A L2 R e i
KH, EERERISCEE RREE , 5o L8 WTT A

2500; 12500
o444 5L
2000} m il 208 000
£
Y v
51500 {1500%
) =R
1000 {10005
i
500} 1500
gsaq 2231
0
R sk AR 4% HEE5E i 4 4
RGepAY
BT LEZEW AT A 5 F8 KL G I R 1 i 2 4 2 g
RTINS

Fig. 7 Bar graph showing the image log-based fracture types of
the Carboniferous volcanic rocks in the Hongche fault zone derived

from image logs
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