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A PRELIMINARY STUDY ON THE EMPLACEMENT MECHANISM AND MAGMA
DYNAMICS OF THE GRANITE IN ZHUANGHE AREA, LIAONING PROVINCE:
A Case Study of the Guangmingshan Composite Granite Body

ZHANG Yong, HAO Yong-li, YU Hai-feng, DONG Wan-de
Liaoning Institute of Geological Exploration, Dalian 116100, Liaoning Province, China

Abstract Based on the theory of magma dynamics, the driving force, ascending channel and its minimum critical width
for the magma emplacement of Guangmingshan composite granite body are discussed. It is suggested that the rock body
was formed as a result of the granitic magma invading upwards in dikes with the minimum critical width of ascending
channels, which were provided by deep faults, and emplaced in the shallow crust with expanding of the dikes.
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Fig. 1 Distribution of the Guangmingshan composite granite body 3 ’ ’
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Table1 Chemical composition of the Guangmingshan granite with viscosity and density of magma
Si0, TiO, ALO; Fe,05 FeO MgO CaO K0 Na,O H,0 / Pa-s / kgem™
6 69.6 0.34 14.98 0.55 2.61 1.05 222 3.44 3.81 0.75 2394 9.298x10*
6 69.5 0.28 15.10 0.49 2.08 1.05 2.27 3.55 4.26 0.74 2390 9.205x10*
7 70.8 0.24 15.23 0.60 0.60 0.68 1.77 3.82 3.77 0.89 2374 1.629%x10°
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Kukowski 1990
Fig. 2 Sketch of the mechanics of magma and emplacement depth
simplified from Kukowski et al., 2990
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Table3 Upward invading velocity of magma of the
Table2 The critical width of magma channel of the Guangmingshan granite
Guangmingshan granite Dim  AP/10Pa 7/ Pa-s Likm VI mis
Ap/ kg-m™ T /C T-1;/C S, S. W.m 5.21 6.59 9.298x 10°  21.75  8.845x10”
336 630 220 1.12 192 521 4.72 5.59 9.205 x10* 18.45 7.333%107
340 627 223 1.12 1.97 472 3.38 4.59 1.659 x10° 15.15 2.125%107
356 602 248 1.01 245 3.38
338~521m
4
2.125%107~8.845x107 m/s
8.25 km
4 .
4
Fig. 4 Model of emplacement and dynamics of the magma of Guangmingshan composite granite body
J Xe— Xuanchengshan intrusion ~ J;7— Taipingling intrusion  J,S— Shuangshan intrusion P—
pressure of magma chamber h— depth of magma chamber H— length of magma channel  W.—

minimum critical width of magma channel V— upward invading velocity of magma

(T#:% 61 W /Continued on Page 61)
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