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Fig. 1 Location and stratigraphic division of the study area
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Fig. 2 Lithological characteristics of Carboniferous volcanic rocks in the LQ area, northwest margin of the Junggar Basin
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Zonality and exploration direction of Carboniferous volcanic weathering
crust reservoirs in the LQ area, northwest margin of the Junggar Basin

SHI Le", LI Ting , DU Yinyu , TONG Kun , MA Peng

The Second Oil Production Plant, PetroChina Xinjiang Oilfield Company, Karamay Xinjiang 834000, China

* Corresponding author, E-mail: shile6@petrochina.com.cn

Abstract: In the LQ area of the northwest margin of the Junggar Basin, large-scale volcanic weathering crust oil
and gas reservoirs have developed. Unlike volcanic weathering crust reservoirs in other regions, this particular
reservoir is characterized by multiple vertical layers and strong heterogeneity, with distinct zonation on the
horizontal plane. [Objective] The vertical and horizontal zonation of this volcanic weathering crust reservoir and
the distribution patterns of favorable reservoirs remain unclear, hindering further exploration of volcanic oil and gas
in the area. Therefore, an in-depth analysis of this unique volcanic weathering crust reservoir is necessary.
[Methods] This study analyzes the formation process of the weathered volcanic crust, its vertical and horizontal
zonation, and favorable exploration directions, based on data from well logging, drilling, lithology, and field
geological profiles. [Results] The evolution of the Carboniferous volcanic weathering crust in the study area can be
divided into four stages: The initial fissure-type volcanic eruption stage, the intermittent volcanic eruption stage, the
renewed volcanic activity stage, and the weathering crust formation stage at the top of the Carboniferous volcanic
layer. The volcanic weathering crust reservoir primarily formed during the intermittent volcanic eruption stages,
with weathering materials consisting of volcanic rocks from the eruption periods and sedimentary rocks associated
with volcanic activity. Multiple volcanic eruption and weathering episodes resulted in the formation of multilayered
weathering crusts within the volcanic rocks. Each weathering crust episode can be divided, from bottom to top, into
a bedrock layer, a fracture layer, a sandy layer, and a sedimentary layer. Among these, the fracture and sandy layers
exhibit better reservoir properties and are the main oil and gas reservoirs. Horizontally, the weathering crust is
divided into a dissolution platform area, dissolution slope area, and dissolution depression area. The dissolution
slope area, where fractures and dissolution pores are most developed, represents the most favorable exploration
target. In contrast, the dissolution depression area experiences severe cementation, resulting in the poorest reservoir
properties. [Conclusion] The research results can provide important guidance and insights for the exploration of
volcanic oil and gas.

Key words: the northwest margin of the Junggar Basin; weathering crust wind band; sanding layer; weathered

fracture zones; dissolution slope area; volcanic werahering crust reservoir
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