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The influence of rock deformation on the crystallinity of clay minerals:
a case study of the Jinshan gold deposit in Jiangxi Province

LI Xian_f(mgl‘z, HUA R(m_minl. MAO Jing_wcn' and J1 ,]un_l'r.ng2
( 1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Department of Earth

Science, Nanjing University, Nanjing 210093, China)

Abstract: Being products of water_rock interaction during the migration of fluids, clay minerals can help us to understand the mecha-
nism of water_rock interaction and features of fluids. With the Jinshan gold deposit in Jiangxi Province as an example, the authors de-
termined the crystallinity, mean crystal size and lattice strain of illite and chlorite and, on such a basis, discussed the difference of
crystallinity, mean crystal size and lattice strain between illite and chlorite caused by deformation of mylonite and untramylonite.
There exist strong negative correlation between crystal size and crystallinity of illite in altered mylonite of low strain and low water/
rocks ratios, and positive correlation between crystal size and erystallinity of chlorite in altered untramylonite of high strain and high
water/ rocks ratios. From altered mylonite to altered untramylonite, the crystallinity of illite decreases whereas that of chlorite shows
no obvious variation with the increasing strain. It is held that the formation of clay minerals is affected not only by water_rock interac
tion but also by the strain rate and recovery rate during rock deformation. T he relationship between crystallinity and crystal size of ik
lite or chlorite can reflect the behavior and mechanism of deformed rock.
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Fig. 1  Sketches from photomicrographs of altered mylonitic rock in the Jinshan gold deposit
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a —fractured feldspar and ils sericitization; b —individual microshear zones in untramylonites; ¢ —pressure shadows on both sides of a pyrite crystal,

the shadow s are composed mainly of aggregates of white mica and quartz, with the white mica show ing * bookshell” type shearing as a resull of rota-
tion; d —plagioclase lamellae show ing slight curvature as well as offset due to fracturing, chemical alteration to fine_grained sericite is confined largely
to fractures; e —pressure shadows on both sides of a fractured pyrite crysl al, the shadows are (:umpused of quarlz, chemical alteration to sericile oc
curs in fractures; { —irregular patchy extinetion, numerous deformation bands and extremely fine recrystallized grains of original quartz along the

grain boundaries
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Table 1 Grain size, differential stress, strain rate and Flinn
index of dynamic recrystallized quartz
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Table 2 Crystallinity of clay minerals in altered rock
and metamorphic phyllite
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Table 3 Mean crystal size and lattice strain values of illite and chlorite in the Jinshan gold deposit, Jiangxi Province
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Fig. 2 The relationships between the mean crystal size and the crystallinity of illite and chlorite in the

Jinshan gold deposit, Jiangxi Province
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