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The K-feldspar Megacrysts in Granites: A Case study of
Microcline Megacrysts in Fogang Granitic Complex, South China

XU Xi-sheng, ZHOU Xin-min, WANG De-zi

( State Key Laboratory for Mineral Deposits Rexearch , Department of Earth Sciences ,
Nanjing Uriversity . Namjing 210093, Chinz)
Abstract: K-feidspar megacrysts are very common in granitic rocks. They could be either micro-
cline or monoclinic orthoclase, and their origins are still debated. Microcline megacrysts, 2 to 12
em long, are easily found in Fogang granitic complex, South China. They are usually enhedral in
shape, common in simple Carlsbad twinning or grid-twinning, but quite often in cross interpene-
tration twinning. They are orientated with long-axes more or less parallel to the flow direction of
the magma. Tiny minerals such as plagioclase, biotite, quartz ete. are poikilitically enclosed in
them. In addition, the microcline megacrysts sometimes are surrounded by a thin plagioclase film
forming mantled feldspar, and sometimes intergrown with quartz forming “pearl margin”. More
petrographic festures of subsolidus exsolution and cscillatory zoning can also be easily found under
microscope. n-ray powder diffraction analysis indicates that the triclinicity of the microcline
megacryst is 0.963, to+tym=0.970, o= tym=0. 015, and therefore it is hughly Si-Al ar-
dered mictocline. The microclines in groundmass of Fogang granitic complex are commonly in
simnple Carlsbad twinning or grid-twinning and exsolution texture, but with much smaller size and
interstitial irregular shape.

All the above mentioned petrolographic features show that the microcline megacrysts in Fo-
gang granitic complex were crystallized from silicate melt. In order to further document the origin
of the microcline megacrysts, we have also studied the microgranitoid enclaves in Fogang granitic
complex as same microcline megacrysts have been found in these enclaves. These enclaves of
quartz diorite or granodiorite composition with round shape, needle-like apatite and biotite, ocular
quartz and poikilitic texture, are typical magmatic enclaves formed by magma mixing. Therefore,
the microcline megacrysts are really xenocrysts from the host magma.

The detailed magmatic crystallization history could be addressed by using Swanson’s (1977)
experimental diagram. At ca. B30T ., plagicclase, biotite and K-feldspar crystallized simultane-
ously, but the K-feldspar has a lower nucleation density and higher growth rate than other miner-
als. Then plagioclase and bictite could be enclosed by the faster-growing K-feldspar, or simply
were overtaken by the latter. However, as the mineral inclusions are usually concentrated at the
centers of the K-feldspar, the outer parts of the K-feldspar were formed at a later stage. At ca.
B00C, quartz started its crystallization, and its nucleation density was close to that of K-
feldspar, but the growth rate of K-feldspar was much faster than that of quartz, and their inter-
growth formed the “pearl margin” of the K-feldspar. At ca. 600°C, even-shaped and small sized
grains were crystallized forming groundmass.

The fact that the K-feldspar megacrysts and groundmass ate microcline rather than orthoclase is sig-
nificant for understanding the cooling histary of the granitic complex. A possible mechanism is that the
triclinic microcline was transferred from the monoclinic orthoclase during the slow ocoling history.

Key words: microcline megacryst; microgranitoid enclaves; crystal growth; granites; south
China
(¥ B 3H : 2002-02-20)
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EARIHER (Plates specification }

HE ABRERAEREE AR L HitoE BRI, (A swarm of K-feldspar megacrysts at outcrop of Fogang
complea. ]

MR B (b ZE A M AR P B SR i BB, oL B B FHE T IR, ( K-feldspar megacrysts
with more or less parallel orentation. Ty mmnerals such as plagioclase, biotite ete, are enclosed 1 them ]

BAE CHAEMTERERFTR T E"REA LN EE &. (K-feldspar megacrysts with crass terpenetration
twinning, Fogang complex. )

MR DARREA R et B T R A TAMT R A E &, (K-feldspar megacrysts with cross mterpenetration
twinmng in enclaves, Fogang complex. )

M E:#REAR SHEE S SR 2.0inm)  (Paikilitic texture of enclaves, Fogang complex. Width of
Liase 2 Omm. )

R E-#bA7EM i S s o a i i R T OFER 1S 0. 40 ) (Accular apatite within the enclaves, Fogang com-
plex. Width of base 1} 40mm. )
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