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Figure 1 A comparison of S wave studies between the active source seismic sounding and receiver functions in the Tianchi volcanic region. Modified

from Refs. [6,8—10]
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Table 1 Summary of geophysical studies on the Tianchi magma reservoirs
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Figure 2 Representative micrographs for Tianchi basalts: (a) high-
MgO alkali basalts; (b) low-MgO trachybasalts. Ol, olivine; PI, plagio-
clase; Cpx, clinopyroxene
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Figure 8 A possible model for the Tianchi magmatic plumbing system based on geophysical imaging (a)'” and petrological thermodynamics simulation (b)
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Reassessment of the magma system beneath Tianchi volcano,
Changbaishan: Phase equilibria constraints

GUO WenFeng'?, LIU JiaQi%, XU WenGang’, LI Wen"* & LEI Min'

' Key Laboratory of Continental Tectonics and Dynamics, Institite of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;

% Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029,
China;

* Key Laboratory of Mineral Resource, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;

* Key Laboratory of Shale Gas and Geoengineering, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China

The depths of magma storage regions are critical for understanding the magma plumbing system and magma evolving processes, and
are studied and constrained mainly using geophysical and petrological techniques. In this study, we review the geophysical studies that
in recent years, focused on the Tianchi magma reservoirs and find that several studies consistently reported the existence of a wide
magma storage region at about 10-15 km depth that narrows down to 15-40 km, under the Tianchi volcano. To provide an
independent constraint, we used petrological thermodynamics simulation (phase equilibria) to reconstruct the depth and composition of
the Tianchi volcano magma chamber. The results show that: (1) the Tianchi primitive magma may not have plagioclase fractional
crystallized in the lithospheric mantle or deeper, and may only experienced a small degree of olivine fractional crystallization; (2) the
lower MgO shield basalts erupted from the magma chamber that is located in the earth’s crust (18-27 km, 0.5-0.9 GPa), instead of
being directly ejected from the lithospheric mantle as it was assumed previously; (3) the trachytic magma is stored at depth of about
15-18 km (0.5-0.6 GPa, in the upper crust) and evolved from alkali basalt; (4) the Tianchi volcanic magmatic system may be more
complicated than previously thought. The basaltic magma should occupy the main crustal magma reservoirs, from the lower to the
mid-upper crust, while the acidic magma accounts for only a very small proportion and is concentrated in the upper crust.

Changbaishan, Tianchi volcano, magma system, petrological thermodynamics simulation
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