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Abstract The eruption environment has an important impact on the formation and development of
the volcanic rock reservoir. Therefore, accurately identify the eruption environment, and clarify the char-
acteristics of different eruption environments and the combination of rock phase, which has far-reaching
guiding significance for volcanic rock oil and gas exploration and development. This article uses the car-
boniferous volcanic rocks as the research object, and comprehensively uses analysis materials such as field
display, core, well logging, rock slices, elements of geomechanically and organic global chemistry.
First of all, the identification signs of different eruption environments are determined. Secondly, the char-
acteristics of rock phase combination in different eruption environments are analyzed, and the eruption
mode of volcanic rocks in different eruption environments is finally established. The results indicate: (1)
The eastern Junggar Basin volcanic rock eruption environment is divided into two types:; subaqueous erup-
tion and subaerial eruption. Subaqueous eruption volcanic rocks often develop special lithology such as
perlite, sprite and sepiolite rhyolite, and have structural characteristics such as pillow structure, sepiolite
structure, frozen fish layer structure, incomplete crystal form and high glass content. Subaerial eruption
environmental volcanic rocks usually have the characteristics of stomatal development and complete crystal
shape and high oxidation coefficient. (2) The Early Carboniferous water bodies in the study area are wide-
ly distributed, mainly subaqueous, and have the characteristics of deepening water from west to east. The
distribution of water body in Late Carboniferous is limited, mainly on land. Some areas have subaqueous
environment. (3) There are two eruption modes, subaqueous eruption and subaerial eruption, which can
be divided into four types of lithofacies association lithofacies assemblage near crater in subaqueous envi-
ronment; lthofacies assemblage away from crater in subaqueous environment; lithofacies assemblage near
crater in subaerial environment; ithofacies assemblage away from crater in subaerial environment. The
subaqueous eruption mode mainly consists of eruption phase and overflow phase, while the subaerial erup-
tion mode mainly consists of eruption phase, invasion phase, overflow phase and volcanic sedimentary
phase.

Key words Junggar Basin, Carboniferous, volcanic rock, eruptive environment, lithofacies asso-
ciation, eruption pattern
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Fig. 1  Structural unit division and the Carboniferous stratigraphic histogram in eastern Junggar Basin
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Fig. 3 Rock types and lithologic assemblages of the Carboniferous volcanic rocks formed

in subaqueous eruptive environment in eastern Junggar Basin
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Fig.4 Micro—petrological characteristics of the Carboniferous volcanic rocks formed

in subaqueous eruptive environment in eastern Junggar Basin
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Fig. 5 Macro—petrological characteristics of volcanic rocks formed in subaqueous eruptive environment in Eastern Junggar Basin
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Fig. 6  Scatter plot of oxidation coefficient of the Carboni-

ferous volcanic rocks in eastern Junggar Basin ( base map

according to He, 2017)
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Table 1 Environmental Classification Standard for Geochemical Identification
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St/Ba Wk (<0.5) ok (0.5~1) K (> 1) HARMERRE F 4K, 1979
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U/Th Ak (<0.75) P (0.75~1.25) KA (>1.25) H5KkIWWHJZPEE | Jones and Mamming, 1994
V/(V+Ni) 41k (<0.46) 7 %.(0.46~0.6) R (>0.6) 5 KkIWHJZERA | Lewan and Maynard, 1982
"ﬁﬂg V/Cr AL (<2) A (2~4.25) PEs (>4.25) 5T R R Ernsit, 1970
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