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Fig.1 The ideal spatio—temporal structure of a magma system
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Fig.2 The crystal populations of igneous rocks

The solid—crystal population: a—residual crystals, from a pyroxenite xenolith in the Tuoyun basalt, Xinjiang, in which sponge rings and "pitting"

structure are developed in the pyruxenes; b—a quartz xenocryst, which has reacted to the basaltic magma from Tianheyong, Inner Mongolia, and
produced react ring consisted of pyroxenes—The melt—crystal population: c—a chamber crystal with zoned structure and impurity materials between
zones, from the plagioclase phenocrysts of the Fangshan intrusion, Beijing; d—the chamber crystals without zoned structure, which are the potassic

feldspar phenocrysts from the Huashan intrusion, Henan; e—a channel crystal with gradational zones, which is the pyroxene megacryst from the

Tuoyun basalt, Xinjiang; f—an plagioclase antecryst from the Tengchong volcanic rocks, Yunnan, which has two decomposed zones and two

oscillating zones; g—the matrix crystals from the Tianheyong basalt, Inner Mongolia, in which the microlites are in equilibrium relation, and there

are some interstitial basaltic glasses—The fluid—crystal population: h—the super—critical crystals from the alkaline feldspar granite in the Shanggusi

intrusion, Henan, are albites which crystallized contemporaneously with the potassic feldspars and quartzes (melt crystals); i—the condensation
crystals (the hornblende and part of the quartz) and the hydrothermal crystals (part of the quartz and galena) are in the quartz vein—Cpx—clino—
pyroxene, Q—quartz, Pl—plagioclase, Ab—albite, Or—potassic feldspar, Gn—galena
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Crystal populations of igneous rocks and their implications in genetic mineralogy

LUO Zhao—hua', YANG Zong—feng', DAI Geng’, CHENG Li—lu', ZHOU Jiu—long'

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. Scientific Academy of Land and Resources of Henan, Zhengzhou 450003, Henan, China)

Abstract: The new concept of maturity of the magma system emerges from the study of the physical processes of magmatic systems,
from which it is recognized that not all of the crystals in igneous rocks are crystallized from their host magma. According to the ways
of adding crystals to the magmatic system, the crystals in igneous rocks can be divided into three populations:solid—, melt— and fluid—
crystal populations. The solid —crystal population means that the crystals exist in solid state before they are added into the magmatic
system, including residual crystal sub—population and xenocryst sub—population. The melt—crystal population consists of the crystals
crystallized from a melt, including crystals from the magma chambers at different depths (chamber crystal sub—population), crystals from
magma conduits (channel crystal sub—population), crystals that have crystallized from progenitors of the final magma and have been
‘reincorporated’ into the final magma (antecryst sub—population), and crystals that have been crystallized after magma emplacement
(matrix crystal sub—population). The fluid—crystal population is used to define crystals separated out from fluids, including crystals from
the super —critical fluid (super —critical crystal sub —population), from vapor (condensation crystal sub —population), and from
hydrothermal liquid (hydrothermal crystal sub—population). Such a division opens a new window for the future of genetic mineralogy
of igneous rocks. Accordingly, an important duty of genetic mineralogy is to clarify the typical characteristics of various crystal
populations and their forming conditions. Theoretically, the residual crystal is in thermodynamic equilibrium with the primary magma;
the xenocryst is generally in disequilibrium with the host magma; the melt—crystal is in equilibrium with the magma produced at a
special stage in the evolution of the magma system; the fluid—crystal is commonly in disequilibrium with magma, but a part of crystals
from the super—critical crystal sub—population can be in equilibrium with the host magma. Therefore, the fluid—crystal is occasionally
coexisting with the melt—crystals. The preservation of crystal populations in igneous rocks is related to the existing time of the magma
system and the resorption rate of crystals. In the magma system where the magma quickly rises up and consolidates, all the crystal
populations could be preserved; otherwise, only the matrix crystal sub—population is preserved. Accordingly, the number of population
and the crystal size distribution can be used to qualitatively evaluate the existing time of a magma system and its dynamic conditions.
Therefore, the quantitative analysis of igneous texture will be an important task in genetic mineralogy.

Key words: crystal population ;igneous rock ; genetic mineralogy ; quantitative texture analysis; maturity of magma system
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