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67.63 72,79 72.96 74.118
14,71 14.12 14.02 14.362
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0.087 0.069 0.039 0.205
1.33 0.508 0.26 0.524
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Bi 19.8 30,57 £ 82 70 0,01
Cu 48.25 184,1 93 318.64 20.0
. Pb 189.5 95.36 99.5 81,82 20,0
Zp 53 44.64 6.7 73.18 60.0
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ON DIFFERENTIATION AND EVOLUTION OF
COMPLEX GRANITES AND GRANITIC PARENT
ROCKS OF RARE METALS IN NANLING REGION

Tu Yingwei

(Geological Burean of Hunan Province, Ministry of Geology and Mineral Resources)

Abstract

1. The composite granites in Nanling region all underwent rather thorough
differentiation during hundreds of million years to over ome thousand million
years of evolution. This evolution was controlled by certain regularity which
might find its expression in the following facts.In an area where diverse intru-
sives make up a composite granite, with the advance of geologic time, mag-
matic intrusions were gradually reduced in scale, intrusive bodies occurred at
shallower and shallower depths, metasomatism grew stronger and stronger, and
rock-forming minerals, accessory minerals and metallic minerals appeared in
greater and greater diversities. Petrochemically, granitic rocks of different
periods tended to be gradually depleted in Ti, Fe, Ca, Mg and emnriched in
Si0,, alkali-metals, rare elements and volatile mineralizers such as F, Cl, B and
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CO.. Rare elements were originally extracted through migmatization from
source bed, then migrated and concentrated in the mixed granitic magma
where they were extracted again during the plane-form alkali replacement.
Later, these ore-forming elements accumulated and ascended towards the top
of the late stage Yenshanian granitic magma, forming successively numerous
granitic parent rocks of rare metals.

2. By the time granitic parent rocks of rare metals formed, the rare ele-
ment abundances of these rocks had already become several times, tens of
times or even hundreds of times higher than those of ordinary granites. These
rocks, being usually small stocks or dykes located at the shallow part of the
composite granites, are characterized by poorer Ti, Fe, Ca and Mg and richer
Si0,, aIkaIi—metals, volatiles, mineralizers and rare elements. With the progress
of such metasomatism as potash-feldspathization,albitization and greisenization
developed through permeation along cracks of parent rocks, the intrusive
bodies altered in upward succession from coarse-grained porphyritic biotite
granite through medium-grained microporphyritic muscovite-biotite granite to
fine-grained muscovite granite. In the upper part of the last granite, albitiza-
tion, lepidolitization, lepidolite-muscovitization and greisenization gradually
intensified, accompanied by a tremendous increase inm Na-, Li-bearing minerals
of late generation in place of the early stage potash-feldspathization, causing
a tendency of Na;O>K,O. The whole process of the evolution of these granitic
parent rocks of rare matals were essentially another process of extraction,
migration and concentration of rare elements which led to the formation of
Ta-rich rare metal deposits in the intense albitization, lepidolitization and
lepidolite-muscovitization zones. Such a metallogenic process could be observed
from place to place in the whole Nanling region, which ultimately gave rise
to large-scale extensive and intense rare and mnonferrous metallization of mid-
dle and late Yenshanian period,and produced in time and space genetic zoning
of a series of mineralizations surrounding granitic parent rocks of rare matals,
together with lots of primary geologic and geochemical indicators which play
a substantial role in the search for ore deposits of rare and nonferrous metals

in the whole region.





