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A study of micromorphology of pyrite crystals in the auriferous quartz
vein of the Xiaoqinling gold deposit

ZHANG Liang_ju
( Department of Resource and Environment Engineering, Guilin Institute of Technology, Guilin 541004, China)

Abstract: T he negative striations and micromorphology of pyrite crystals on a {210} face in the auriferous quartz
vein were studied by means of differential interference microscope, SEM and TEM. The{210} faces of pyrite
crystals are F_faces, which have developed free growth layers. The mechanism of their erystal growth is con-
trolled by two_dimensional nucleation and layer_by_layer growth. Both simple pentagonal dodecahedron habit and
other morphology of pyrite crystals develop free growth layers on the {210} faces. Some positive striations on
the {210} faces are formed by piling up of steps of growth layers on the { 100} faces, and other positive striations
on the {210} faces are formed by piling up of steps of growth layers on the {210} faces. Transmission electron
observation reveals that crystals with negative striation are formed through auto_epitaxial settlement of block nu-
clei 30~ 50 nm in diameter on growing crystals. Electronic diffraction pattern shows that the single block nuclei
consist of many minute crystallites already formed in the solution. This suggests that these crystals have been
grown in a reasonable environment characterized by very high super_saturation and low gradient of temperature.

Their growth is not related to impurity. Based on an analysis of PBC theory and Donnay_Hark law, we can rea_
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sonably interpret the phenomenon why free growth layers are commonly seen on the { 100} faces but are rarely

developed on the {210} faces of pyrite crystals in nature. Besides occurring in the Shakanai mine of Japan, the

pyrite crystals with negative striations are also developed in gold deposits of quartz_sulfide veins.

Key words: auriferous quartz vein; pyrite crystal; micromorphology and negative striations on a {210} face; en-

vironment condition; Xiaoqinling gold deposit
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Fig. 1 Positive striations ( a) and negative striations( b)

on {210} face
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The measurement projection of a pyrite crystal
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Table 1 Measurement data of a pyrite crystal

M RS kRS ¢ P
1 100 90° 9(°
2 210 63724 9(0°
3 010 (i 9(°
4 210 297°48 9
5 100 270° 9(°
6 210 2420427 9(0°
7 010 180° 9(°
8 210 116°24 9(0°
9 321 56724 74°36
10 321 305° 74°36
11 321 235°30° 74°36
12 321 123°24' 74°36
13 211 116°26 65°54
14 211 63° 65°54
17 021 179748 6347
19 021 359°48 6347
20 201 269712 26°54
21 132 1812 57724
22 132 341°30 51°24
25 213 iig°a2 36730
26 213 6342 367300
27 213 296712 36730
28 213 242°48 36730
29 112 225°12 36°30°
30 112 135° 36°3(0
31 112 45° 36°300
34 111 45° 54°46
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Fig.3 Micromorphologic photographs of pyrite crystals
L —RCR W™ S 1A, (210)> > {100}, x 90, F14 HL8E: 2 —ROR BEBRH™ dh 16, (210} > > {111) 2( 100}, {210} [ F 2 & 17 8000 i 6 B 2 &
J2£, x 90, £ HUEE: 3 —ROIR B ERET, [ 100} > (210}, [210) ] LR AT BRI A AC 2, x 260, F4 b B 4 — 5 1 2k 0 Sk (1 0L HEAR 2B AT i
{100)+ (210} + [111}+ {201)+ {321} f93RTE, { 210) i B2 E A AXMFRREHIEERE, 5 2 ad B, x 190, F945 88 5 — 5 ([ 1 W
S R R AR 100} + {210} + (111} + {211} + (110} + {14 .02 .00)+ {30 27 20} (28 TE, = 80, 140 61 6 — R HEAR S8k hh 14,
{ 100) =[210) . {5 {210} i b5 6 S HE = B AR, = 110, 140 L8 7 —DERRT™ G 45, (100) > (210), {210} i b 1E 4022 X i) 4 7 41 B 2
HJ2E % 100, s T 8 —{ 210) 11 L9 IE4LL, 74 100} = {210}, x 100, {5 ¥ 9 — 409 F A+ WA 2T (200) 0 kil 2 12
JE. x 100, T4 T 10—{ 210) fi_L 93RRI, % 200, By T 11 —{ 210) 1 L 51 R LUE G, x 200, filsy 1 12— 210) i E 65
JEAACKE, S 3.2 SR x 260, B4R Tl 13 — 5 SR 200 Bk i e B B A A S I I 4 50, < 80 000, 35 3 10 BE: 14 —ROR TR b 145,
[100)> > {111}, { 100} 01 F5 g A= 122, = 80, 421 4 v ik
I —granulous pyrite erystal, {210)> > {100}, x 90, SEM: 2 —granulous pyrite erystal. {210}> > {111} >| 100}, regular stepped growth layer
on a {210} face, ¥ 90, SEM: 3 —granulous pyrite erystal, {100} > {210}, stepped growth layer on a [210) face, x 260, SEM: 4 —dipyramided
pyrite crystal, [100}+ {210}+ [111}+ {211}+ {321}, pointed tail stepped growth layer on a [ 210} face, the same crystal as for Fig. 2, * 190,
SEM: 5 —tongue_like pyrite erystal, [100}+ [210)+ {111} + [211)+ (110} + [14, 12, 10} + {30, 27, 20}, * 80, SEM: 6 —pointed pyramid
pyrite erystal, [ 100} = {210}, triangular growth laver on a {210} face, x 110, SEM: 7 —pyrite erystal, {100}> [210], stepped growth layer in
the positive striation space on a [ 210} face, x 100, DIC; 8 —positive striations on a { 210} face, x 100, DIC: 9 —erystal habit of simple pyritohe
dron, curved pentagonal growth layer on a {210} face, x 100, DIC; 10 —tongue pointed growth layer on a {210} face, * 200, DIC; 11 —nega
tive striations growth layer on a { 210} face, * 200, DIC: 12 —stepped growth layer on a { 210) face, the same crystal as for Fig. 3 2, x 260, DIC:
13 —oriented block nuclei growth unit of a negative striations pyrite crystal, * 80000, TEM: 14 —granulous pyrite crystal, {100}> > {111}, fine
growth layer on a {100} face, x 80, SEM
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