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Abstract

The Qia’ erdunbasixi Fe-Cu-Au deposit is located in Sawur on the northern margin of west Junggar in northern Xinjiang. Mag-
netite and copper are developed mostly along the contact zone between gabbro and diorite. Magnetite mineralization occurs along the
inner and outer contact zones of gabbro, assuming typical zoning from magnetite + diopside to magnetite + quartz + andradite +
calcite. Wall rock with high Fe seems to be one of the sources for magnetite mineralization. The differentiation between light REE
and heavy REE of gabbro and diorite is very obvious (La/Yb)n=3.19~7.81 . Both of gabbro and diorite are enriched with LILE
and depleted in Nb and Ta, showing characteristics of island arc magma. Copper mineralization is concentrated along the outer contact
zone of diorite. Four stages of copper mineralization could be identified, i.e., @ albite-quartz; @ chalcopyrite-pyrite-gold-seriate-
quartz; @ chalcopyrite-pyrite-epidote-prehnite; @ sphalerite-galena-quartz-calcite. Gold mineralization occurs in pyrite-quartz veins
closely related to altered granodiorite-porphyry, which, however, have been locally mylonitized.

Key words: geology, Fe-Cu-Au deposit, hydrothermal breccia, contact metasomatism, Sawur, Xinjiang

2007 Shen et al 2007 An et al. 2009
2006 2007 2007a

* 40821002 " 2006BAB07B08
1986
* % Email yfzhu@pku. edu. cn
2009-06-22 2009-09-29



230 2010
5% 5%
1
1 mm
la >90 m
) w An 45% 1
5%
1993
15%
1994
Rb-Sr 342 Ma Rb-Sr
325 Ma
w KO 5.53%
~ 7.48% w KO 2.37% ~ 6.15%
w ALO; >15% 2 w KO 3.94% ~
7.16% w NaO 0.96% — 1.30%
w SO, 53.82% ~54.81% Na,O K, O  2.22
~2.32 w TiO, 0.95% ~1.32%
la LA- 2
ICPMS 337 Ma 2007 10.7x107%~32.1x107°
SHRIMP 328 Ma SHRIMP 77.4x10 °~203.9x10°
324 Ma 2006 La Yby 3.15~16.45 2a
SHRIMP 298 Ma 291 Ma 2b
Zhou et al. 2006 Nb Ta Rb Ba U Sr
Rb-Sr 294 Ma 2000 26.1x10°°
~40.4x107° 20.7x10°6~26.4x10°°
2
La Yb 5.92~7.95 3.08~4.95
Ce oCe 0.87—~0.91 07TS193
_ 0Eu=0.94 oEu 1.23~1.34
1b 2
2d
1993
2a

Nb Ta Zr  Hf 2b
2¢



\ B

'\§ N v

o i
= o7

L

N

\s
[VARRVARRN
VARV

J.

J_l _| R < J_ %\\\\\ \ 1 J'J_J' \\ :. < J_J' L
‘«‘\5§\ \§\\\\\\ A\ \\\\ \ \\\\‘
AN \ N\ N \ A X
JJJJJ_I ‘\\\\\k\ ‘\‘&\\\\\\\\\\\ \ \\\\\>\\\{\ \
| IJJJ N -y ;\\\‘\\\\\\
N 4 4 4 \ R\ do N “
4 < B\ \ A \\\\\\\\\\\\\\\ N
\\\ \

~
> $\\ :i\\ Sl \4 “

X

\\\\
<

¥

A R Z 1 :. \\\\§

200 b

Fig.1 Regional geological map of Sawur and adjacent areas a modified after He et al. 2005 Geological maj
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1
Table 1 Electron microprobe analyses of minerals in the Qia’ erdunbasixi ore deposit
wp %
Si02 Alz 03 TFeO CaO MgO Kg (0] Nag O MnO Ti02
56.02 27.52 0.25 9.78 0.00 0.63 6.05 0.01 0.06 100. 36
68.58 19.63 0.15 0.29 0.04 0.35 11.14 0.02 0.00 100.23
68.05 19.28 0.18 0.28 0.52 0.08 11.37 0.00 0.00 99.76
65.01 18.7 0.49 0.00 0.00 16.97 0.24 0.03 0.00 101.46
65.05 18.21 0.04 0.00 0.00 16.84 0.19 0.00 0.04 100.37
35.77 0.01 27.15 33.17 0.05 0.00 0.01 0.16 0.02 96.43
37.44 21.99 13.57 22.43 0.02 0.01 0.00 0.12 0.08 95.74
37.71 24.42 9.96 21.85 0.00 0.03 0.06 0.45 0.00 94.50
37.07 17.55 18.55 22.63 0.00 0.01 0.02 0.02 0.02 95.86
38.32 24.34 10.43 23.45 0.05 0.03 0.03 0.12 0.10 96.92
36.96  22.21 6.35 22.76 3.02 0.00 0.00 0.08 0.10 91.60
43.39 19.28 5.47 26.39 0.01 0.00 0.00 0.00 0.02 94.60
44 .40 23.77 0.69 26.22 0.00 0.00 0.01 0.12 0.00 95.25
43.00 19.29 6.10 26.28 0.00 0.02 0.02 0.00 0.00 94.75
44.69  23.19 1.18 25.52 0.05 0.00 0.04 0.33 0.01 95.05
0 Si Al AV Ti Fe’* Fe** Mg Mn Ca K Na
8.00 2.52 0.48 0.98 0.00 0.01 0.00 0.00 0.00 0.47 0.04 0.53 5.03
8.00 2.99 0.01 1.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.94 4.98
8.00 2.98 0.02 0.98 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.97 5.00
8.00 2.98 0.02 0.99 0.00 0.01 0.00 0.00 0.00 0.00 0.99 0.02 5.01
8.00 3.00 0.00 0.99 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.02 5.00
12.00 3.03 0.00 0.00 0.00 1.93 0.00 0.01 0.01 3.02 0.00 0.00 8.00
12.50 3.02 0.00 2.09 0.00 0.91 0.00 0.00 0.01 1.94 0.00 0.00 7.98
12.50 3.04 0.00 2.32 0.00 0.67 0.00 0.00 0.02 1.89 0.00 0.01 7.97
12.50 3.03 0.00 1.69 0.00 1.27 0.00 0.00 0.00 1.98 0.00 0.00 7.99
12.50 3.03 0.00 2.27 0.01 0.69 0.00 0.01 0.01 1.98 0.00 0.00 7.99
24.50 6.13 4.00 0.35 0.01 0.65 0.23 0.75 0.01 4.05 0.00 0.00 16.18
11.00 3.06 0.00 1.6 0.00 0.32 0.00 0.00 0.00 1.99 0.00 0.00 6.98
11.00 3.05 0.00 1.93 0.00 0.04 0.00 0.00 0.01 1.93 0.00 0.00 6.96
11.00 3.03 0.00 1.61 0.00 0.36 0.00 0.00 0.00 1.99 0.00 0.00 6.99
11.00 3.08 0.00 1.89 0.00 0.07 0.00 0.01 0.02 1.88 0.00 0.01 6.95
2d Nb Ta Zr Hf Rb
Ba U Sr + + +
3a b 3b ¢
3
3.1 2~10 em
3e
3f
50% 3h



233

I A R - PR M BT T

ks

JEAMN

Fi

ST R

L9°T 12°¢ PeT LTE LL'S w0°e €6°¢ 9°¢ 9L v 90 v cre €Ly S9°¢C IN
(A5 78°TC S8 PI 9101 €611 SCel 1L°02 6261 LEET 69 °C¢ 88°CC 06 'C¢ 79°1¢C 1Z
€6°8 68 ra SN 68°€C 8061 89°8 788 8L°8 16°6 6L°6 €€°8 P18 9€°8 A
0°¢eT 8¢CT 9°L8Y S €CTT 1°66¢ 9LV 870LS 6°09¢C 8811 OLYT TLTT 07696 1S
81°1¢C L7101 6€ 67 12°LZ €681 €1°8p 6S°LL 01°LS S6°1¢C 89 "L L6°68 98°S9 87 S8 94
8C°8 LL'TT 91" ¢l L8791 9Z°C1 96°6 ST°61 1€ 1T 75°ST PTLT TT°€T 9y "€l 611 BD
LO°vY 9°€ZT 65 L 9766 02°89 LS°LT 81°6 7176 ¢9¢¢C S8PT 1°€0T €LIT 97091 ny
L7981 L6°€S 61°59 99 LT°1T 0681 19° 1€ SL™LT ST°6C 0¢°1¢ [4SN A7 06°0¢ 9L v N
6€ " S¢ 96" TC 8L°0¢ LO°SP PP 0T 6v 71 12°CT 06°CT 79791 08°LT 7881 PL €L 99°7C D
T°€L9 L°S9C STove 6971 00°69 8°Crl 8°89¢C ¢Zse 9 ¢€1¢ 1°20C 7891 0891 0°L61 D
€1CC ¢ 28T 9°69¢ 6°56C L'GLT €881 0 LT S 61 6°81¢C 6°00C €061 17091 0061 A
L 8E 8¢ 6T TT°Sv oL'Te €C°81 96 6T 81°8¢C 7€ 0€ hTE 00°CT SC91 €801 SEET S
7€°0 80 [4t} €V S6°0 9¢°0 9€°0 W 80 IT°T 880 ST'T 09°0 °d
06°T1 S8°LI Ly 11 SGrot €0°6 €6°9 8-S 78°¢ 908 LS9T L8°CT 87 1T 6001 i
5-0T /32
16766 CL 66 €L°66 0666 8L°66 SL 66 €666 6L°66 £8°66 €666 7666 £8°66 By
9¢°¢C PL™Y L'y €8°¢ €rs 6€°C £€8°¢ 79°¢€ LT ¥ 68°C L1°C 69°¢ B ¥
670 €270 61°0 St 820 12°0 0 feat w0 670 €€°0 £€£°0 f0d
870 8¢°0 [4 S6°0 Se0 P€°0 SE0 70 w0 9% "0 6€°0 870 OLL
4Nt} LT°0 7170 4Nt} €10 60°0 0L 4t} 4t} 11°0 0L°0 €10 OUN
0e'T 96°0 '€ TL7E 05°¢C 76°T 7S T 9T 16°¢ 79°T 7$°C 6C'C O%®N
91°L 76°€ €C°T 09°1 6¢°¢ S1°9 (SO LEE 0€°9 'L 87 L £6°6 o9l
61°¢ €0°L LO0°L LTS 87 ¢ 70 v 96°¢ 9% See LEY S6°C LL™Y O3
89°L 67 °L Sy ¢ €2°9 ¢y 9P o v 8¢9 IL°S 7$°9 S6°9 879 OB
88°9 ST°8 €01 LT°L Sv'9 [ £5°¢ 0699 IL°S L6°S L8°S 869 f0%d
L9°CT 60°ST o1 TLT 7091 SpoST L9°CT S9°91 ST°8T L°9T 87 8T vL'ST o9V
728 LT1S 91 6v 9IS 8°LS 8S 65 L9°8S 86°9¢ $6°CS E€EEC SEPS 19°¢S QIS
% /8
(45024 681SLLO TOHA PLONMZ LE0¥Z EELOMZ 61HA TZHA 661S.LLO PTHA €61SLLO 061SLLO L8ISLLO "

sodop [xisequnpId BIJ oY) Ul SYPOI dfewisSewt 3y J0J suonisodwod sanejuasaaday 7 dqe],

R OO R R X A S e e G

(5=



2010 4

i

H

R

234

T BT e °900T ‘& MUZ T F Ok Lo SIN-OT YEIN URBIUULT B S0 < 10 {0 ZU0 BIREE00TTX T MESRDANX K E 1 EE
L9°0 8870 0870 6670 660 8L°0 €870 ¥3°0 [8°0 16°0 63°0 18°0 38°0 20
18T 38°0 121 960 ¥8°0 Z1 870 ¥8°0 L1°T €21 60 PE'T €€°T Rc
LET P16 70°¢ ST°¢ S 61°¢ ¥9°¢ 6P 80°¢ 18°L S6°L 0r 9 66 NAx e
65T $6°¢C 081 0¢°T (A3 60" 07°¢ Shp [ vL€ 0Z°€ €L°¢ 06°C News ey
(1 0] 0r 0 70 ] 10°C 87°0 9¢°0 Se°0 LE°0 89°0 LE°0 LS°0 070 n
8170 €970 6270 LT°T 00°8 65°0 950 950 69°0 L8°0 €970 00T €670 qL
010 LT°8 Y10 12°6 €670 61°0 €70 £2°0 62°6 £2°0 AR €270 910 L
6270 7870 850 0T°¢ Yo 1570 69°0 99°0 08°0 PTT 78°0 90T SL0 H
rAR] A ] L0 €£°0 LZ°0 910 v1°0 v1°0 61°0 716 60°0 €10 60°0 o
3L°0 3870 AR €2°C 8L°T 0T 78°0 98°0 91T LL°O €970 6L°0 19°0 9x
710 €170 LT°0 [Si] 8270 v1°0 710 710 91°0 710 010 48] 010 W,
LL'® 9L oL'T vhT €61 18°0 L0 L0 60 SL°0 €970 L9°0 $9°0 Ec|
9z°0 9z°0 LEO 16°0 89°0 ST°0 €2°0 €2°0 62°0 ST0 €270 €270 €270 oH
(A8 LT°T 91 0S 09°¢ 90T T0°T 660 €T LTT 80°T 0T 951 Aq
ST0 8170 vZ0 vLo0 0L°0 v1°0 ST°0 v1°0 L1°0 07°0 LT°0 ST0 9170 qL
0L 0 60°T LE°T S $T°¢ L0 08°0 18°0 €60 0e°T 901 0670 670 PO
09°0 8¢°T €11 8% 0S°L L0 870 98°0 0T ShT or'T TT T wg
L8°T 7T9 0P TILT 90°Th ST°¢ 8¢ LEp 8 9L 06°9 L0°9 (A9 PN
€270 9¢°0 6770 8y T €81 0£°0 €2°0 €2°0 8¢°0 950 6£°0 870 90 et
8¢°0 85T 8870 TL¢ 901 98°0 670 911 071 L6°T €L°T 091 LT'T id
e S9°TT Mo 8t ¥T 76798 9L°9 v0°L 79°6 968 L9°ST £€6°CT 97Tl 6776 D
8p°1 6279 91°¢ €876 L8°0F sSSP 8T €6°S L6°% 6¢°8 ¥6°9 SO°L 10°S o1
LTy 6L1T €186 10T 6779 PTOLL 50T 0611 1028 77726 S60T 6°966 S°89L |
670 99°¢C 670 0T 9Z°0 60 T 871 %0 vL°0 870 6370 TT D
% /3™
TI-EmIZ 63TSLLO TOHA P-LOSIZ LEOMZ £6-LOZ 6THA TZHA 66TSLLO PTHA €6ISLLO  O6ISILO  LSTSLLO .
BY% % 23 B3 S

TIAqe] o)

(2



29 2

1 L 1 | 1 L 1 1 L 1 L 1 1 1 L 1 1 L 1 L 1 1
RbBaTh U NbTa La Ce Pr Sr Nd Zr Hf Sm EuGd Tb DY Y Ho ErTm Yb Lu

. R
—— AKRH

1000 — 1000
a —— THE
—A— 7 wm

ke Tl = 100
= 100 )

& I 10
< ~
) =

E ELS |
1 I T S S S T R S TR S S T 0.1
LaCe Pr Nd Sm EuGd Tb Dy Ho Er Tm Yb Lu
100 1000
¢ —— K d
s =
& =
;‘ﬁé? r
2 ~
= =
I £l
] L L L L L L L L L L L L L
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
2

b d

Sun 1989

Fig. 2 Chondrite-normalized REE patterns a ¢ and primitive mantle normalized multi-element plots b d for volcanic

rocks gabbro and diorite in the Qiaer’ dunbasixi ore deposit normalized values after Sun et al. 1989
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a. b. c.
d. e. BSE
f. - g. - h. i
j. k. - L.
Ab— Adr— Cal— Cep— Chl— Di— Ep— Gl—
Hem— Mal— Mt— Kfs— Qtz— Sa—

Fig. 3 Characteristics of magnetite alterations
a. Salite replaced by diopside and magnetite in gabbro plainlight b. Diopside veins in the inner contact zone between gabbro and andesite crossed
icols c¢. Magnetite veins in the inner contact zone crossed nicols d. Salite replaced by episode chlorites and magnetites with magnetites disemi-
nated in episode plainlight e. Mt+ Adr+ Cal disseminated in quartz vein BSE {. Euhedral magnetite in quartz vein crossed nicols g. Quartz
nd magnetite crossed nicols h. Chalcopyrite disseminated in Qtz-Mt vein magnetite replaced by hematite reflected light i. Diopside and plagio-
clase replaced by K-feldspar crossed nicols j. Calcite vein penetrating magnetite plainlight k. Malachite developed in Mt-Qtz vein crossed
nicols 1. Magnetite intensively disseminated in the background of andesite plainlight. Ab—Albite Adr—Andradite Cal—Calcite Ccp—Chal-
copyrite  Chl—Chlorite Di—Diopside Ep—Epidote Gl—Glass Hem—Hematite Mal—Malachite Mt—Magnetite Kfs—K-feldspar
Qtz—Quartz Sa—Salite
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Fig. 4 Copper mineralization and alteration in the Qiaer’ dunbasixi ore deposit
a. Column of Drill zk071 b. Chalcopyrite assuming irregular veins in diorite ores sampling position see a  c. Pyrite disseminated in diorite
sampling position see a  d. Sphalerite and galena developed in quartz veins within tuff e. Hydrothermal breccia of the inner contact zone of diorite
sampling position see a . Enlarged diorite-breccia of e crossed nicols g. Hydrothermal breccia of the outer contact zone of diorite sampling
lociation see a  h. Enlarged andesite-breccia of g crossed nicols i. Chalcopyrite disseminated in altered quartz-albite plainlight j. Sericite veins
cutting early altered quartz-albite crossed nicols k. Chalcopyrite-calcite-sercite veins developed along the contact zone of diorite and andesite sampling
location see a  crossed nicols 1. Chalcopyrite-epidote-calcite vein crossed nicols m. Enlarged vein of i from the outer part to the inner part
of the vein there are epidote pumpellyite chloride prehnite and calcite in succession BSE n. Chalcopyrite-prehnite-epidote crossed nicols
0. Quartz-calcite veins cutting altered epidote crossed nicols. Ab—Albite Cal—Calcite Ccp—Chalcopyrite Chl—Chlorite Ep—Epidote
Lm—Limonite Pmp—Pumpellyite Prh—Prehnite Py—Pyrite Qtz—Quartz Ser—Sericite Sp—Sphalerite
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Fig. 5 Paragenetic associations of four stages of mineralization related to copper mineralization and exogenic mineralization
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3
Table 3 Electron microprobe analyses of ore minerals in the Qia’ erdunbasixi ore deposit
wp %
S As Fe Pb Co Bi Cu Zn Ag Au
Il
53.00 0.83 46.006 0.00 0.12 N.A 0.30 0.00 0.02 - 100.33
53.92 0.00 45.88 0.03 0.13 N. A 0.16 0.00 0.00 - 100.12
50.61 1.22 46.68 0.00 0.10 0.00 0.18 0.00 0.00 - 98.79
34.11 0.04 30.18 0.00 0.00 0.00 34.52 0.00 0.02 - 98.87
33.19 0.03 31.56 0.00 0.04 0.00 34.07 0.00 0.02 - 98.91
33.71 0.01 31.09 0.00 0.04 0.00 34.33 0.00 0.00 - 99.18
34.06 0.00 31.33 0.00 0.07 0.03 33.94 0.00 0.00 - 99.43
33.70 0.00 30.99 0.04 0.06 0.00 33.78 0.02 0.04 - 98.63
0.13 0.00 0.16 0.00 0.00 0.81 0.08 0.00 4.23 94.43 99.84
Il
54.17 0.00 46.40 0.00 0.08 N.A. 0.17 0.01 0.00 - 100.83
52.75 0.02 47.34 0.00 0.07 0.00 0.00 0.00 0.00 - 100. 18
52.18 0.01 47.34 0.00 0.08 0.01 0.04 0.00 0.02 - 99.68
52.02 0.01 46.63 0.00 0.13 0.00 0.03 0.01 0.00 - 98.83
34.12 0.03 24.06 0.09 0.07 0.00 39.69 0.01 0.01 - 98.08
33.51 0.00 30.15 0.03 0.01 0.06 34.25 0.00 0.08 - 98.09
33.97 0.00 30.43 0.06 0.01 0.02 34.29 0.00 0.00 7 98.78
33.71 0.01 30.64 0.07 0.06 0.00 34.84 0.02 0.05 K 99.40
34.50 0.00 30.20 0.00 0.04 0.00 34.18 0.00 0.01 I 98.93
34.72 0.01 30.09 0.00 0.07 0.00 34.09 0.00 0.00 — 98.98
W
53.48 0.00 46.39 0.10 0.05 N.A 0.00 0.00 0.00 - 100.02
53.74 0.00 45.37 0.00 1.09 N. A 0.00 0.06 0.00 - 100.26
53.91 0.00 45.55 0.00 1.04 N. A 0.02 0.00 0.00 - 100.52
13.61 0.00 0.03 85.76 0.01 N. A 0.05 0.02 0.01 - 99.49
13.69 0.00 0.12 86.07 0.00 N.A 0.14 0.00 0.00 - 100.02
33.57 0.00 0.41 0.00 0.02 N.A 0.32 61.52 0.01 - 95.85
32.95 0.09 0.36 0.00 0.00 N. A 0.18 62.23 0.00 - 95.81
22.92 0.01 0.10 0.29 0.01 N.A 77.46 0.00 0.09 - 100. 88
22.95 0.00 0.07 0.11 0.01 N. A 77.04 0.00 0.07 - 100.25
23.39 0.00 0.67 0.08 0.00 N. A 75.34 0.00 0.07 - 99.55
0.01 0.03 0.01 0.00 0.00 0.56 0.01 0.00 10.96 89.06 100.64
0.00 0.00 0.60 0.00 0.00 0.49 0.02 0.03 10.03 87.62 98.79
0.04 0.00 0.23 0.00 0.01 0.65 0.00 0.07 10.66 88.92 100. 58
0.07 0.01 0.82 0.00 0.02 0.57 0.03 0.07 10.04 87.89 99.52
3i w Na,O
w Ca0 w K,O
K Ca w Cu 9.14
X1076~27.58 x 10°° w Cu  256.5 %
3l w TFeO  107° w Cu 103.1x107%~160.6
7.62% ~10.86% 2 5.07% ~6.98% x10°° 2
2 Born-
horst 1986 F&' Fe*

Wybon 1994
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a. b. BSE ¢ b BSE d. -
e d f. BSE g. BSE h.
BSE 1. j. k. BSE 1.
BSE Ab— Au— Cal— Cep— Ep— Gn— Prh— Py—

Qtz— Ser— Sp—
Fig. 6 Modes of ccurrence of sulfides related to copper mineralization
a. Chalcopyrite in albite inclusion crossed nicols b. Native gold in pyrite BSE c. Enlarged b BSE d. Chalcopyrite disseminated intensely in cal-
cite-sercite vein crossed nicols e. The same as d reflected light f. Chalcopyrite intergrown with epidote in albite inclusion BSE g. Chalcopyrite
disseminated in epidote of albite inclusion BSE h. Chalcopyrite wrapped by epidote in the form of disseminates in quartz vein BSE i. Chalcopy-
rite replaceing pyrite reflected light j. Chalcopyrite pyrite and calcite reflected light k. Sphalerite replaceing chalcopyrite BSE 1. Galena em-
bracing pyrite BSE. Ab—Albite Au—Native gold Cal—Calcite Ccp—Chalcopyrite Ep—Epidote Gn—Galena Prh—Prehnite Py—Pyrite
Qtz—Quartz Ser—Sericite Sp—Sphalerite

w K,O
5.53% ~7.48% w KO 2.37% ~6.15%
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a b. c. BSE d. BSE .

BSE . j. BSE k. BSE 1. . Au—
Cep— Ep— Hem— Py— Qtz— Rub— Ser—
Fig. 7 Modes of occurrence of minerals in the process of mylonitization and gold mineralization
a b. Mylonitized quartz vein crossed nicols c. Crushed pyrite vein BSE d. Chalcopyrite developed in cracks of pyrite BSE e. Euhedral quartz
with growing zoning crossed nicols f. Enlarged part of image e g. Quartz subgrain and sercite around euhedral quartz grains crossed nicols h.
Native gold in sericite-quartz vein BSE i. Native gold in quartz vein of granodiorite reflected light j. Native gold in quartz BSE k. Native gold in
limonite BSE . Sericite vein cutting quartz vein with native gold crossed nicols. Au—Native gold Cep—Chalcopyrite Ep—Epidote  Hem—Hematite
Py—Pyrite Qtz—Quartz Rub—Rubinglimmer Ser—Sericite

Zhu et al. 2007b
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