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Table 1 Sampling locations and descriptions of the ore samples analyzed by EPMA of

( lc, d)

Hongling, Shirenzhang, Meiziwo and Jubankeng tungsten deposits

HLQ 41 282 25
HLQ 71 282 25 /
HLQ 72 282 25
HLQ92 282 22 R
RH-5 282 124
SR11-1 500 14 ,0~ 2
SR-11-2 500 14 ,0~ 2
SRk 14 500 14 ,0~ 2
Mz20-1 680 59 R
Mz 40 , 760
JbE 1 330 320
Jb- k2 330 320 s
b8 2 330 330 8
b9 330 330 4
1t 1 330 342 2
151 380 320 0
Jb25 380 430 0~2
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Inage 14 : HLO-7-1-2.BSE
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Fig. 1 Metasomatism of scheelite to wolframite in Hongling tungsten deposit
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ie—
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(a) —Intercalary metasomatism of scheelite to wolframite; (b) —Scheelite at the edge of wolframite crystal; (¢) —Wolframite and calcite in the

scheelite; (d) —T he magnetite crystals in the mass of wolframite and scheelite; a—wolframite; b—scheelite; ¢—chalcopyrite; d—calcite; e—

magnetite
, ( 1d)
, MnO 21. 36%
WO0:78.64%
(wolframoixiolite), ,
2
; (

2a,b)

(

)

Table 2 EDX analysis (without oxygen) of mangancolumbite

and wolframoixiolite from Hongling tungsten deposit

(%)

Ti

Mn

Ta

Nb

HLQ7F6
HLQ7+7
HLQ 7t 11
HLQ 7t 13
HLQ 7 F 20
HLQ 7 F21

1.34
1.91
2.58
2.18
2.02
1.01

15.53
15.11
14. 88
14. 49
16. 62
17.91

4.56
6.95
5.51
7. 64
6.96

78.57
67.09
67.17
70.75
74.39

50.7

8.94
9.87

26.4

4.94

3.98
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4.6 ~= 5851 W|
—

3.1 390 4

Mn
1.5 1954
Ti Ta Nb Nb
0.0 - e e 0 - i - - T
2.00 6.00 10.00 1400 18.00 24.00 000 400 800 1200 1600 20.00 2400 28.00
20(°) 200C)
2

Fig.2 Mangancolumbite and wolframoixiolite and its EDX spectra in Hongling tungsten deposit
(a) — 3 (b) — () — ;(d) — ;a— ;
b— ie— id— ie— 38— ih—

(@) —Mangancolum bite in scheelite; (b) —Mangancolumbite crystal and wolframoixiolite included at the edge of scheelite; (¢) —EDX spectra

of mangancolumbite; ( d) —EDX spectra of wolframoixiolite; a—quartz; b —scheelite; c¢—mangancolumbite; d—wolframoixiolite; e—

sphalerite; g—almandine; h—calcite

2.2 , ,
, , ( 3(b).(0).(d),
; (e)),
( 3(5)
, ( 4 Sn Cu Fe
,Sn Cu Fe ,
) ( 3 0
(a)), , Sn
Sn 26. 04% ~
( Stannite) 28.09% |, FeSnCuzS4



Fig.3 Cassiterite and stannite
i (b) — 10—
1(e) — () —
;d— 5 Cpy— ; Py Sp—
siterite grains in the chalcopyrite from Jubankeng tungsten deposit; (b) —Intergrowth of chalcopyrite and stannite and
cassiterite from Jubankeng tungsten deposit; ( c¢) —Stannite at the edge of chalcopyrite from Shirenzhang tungsten deposit; (d) —
Intergrowth of chalcopyrite and stannite and cassiterite from M eiziwo tungsten deposit; (e) —Intergrowth of stannite and alerite
from Jubankeng tungsten deposit; (f) —The disseminated stannite in chalcopyrite from Shirenzhang deposit, some of which include

cassiterite; a—cassiterite; b—stannite; c—almandine; d—topaz; Cpy —chalcopyrite; Py —pyrite; Sp—sphalerite

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Image 11 : hlg-4-1-Z.bse o Image 14 © Wz-40-1-3.bse

Image 12 = SR-11-2-8 bse

Image 11 : SB-11-2-7.bse

=1 00pm 68+ 5 45pm
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Fig.5 Silver bearing Pbr Bt S minerals
(a) — :(b)— (D
i(0) — (3) 1 (d) —

i(e) — () —

;e (1);d— (3)se k, 1, n— ;= 38—
sh— ji— H ;m— ;Apy—  sPy— ; Cpy — ;Sp—

(a) —Scattered unnamed silver bearing S Pb- Bi minerals and heyrovskyite in spalerite from Hongling tungsten deposit; (b) —
Intergrowth of schirmerite ( No. 1 subspecies) and galena and bismuth in Meiziwo tungsten deposit; (¢) —Intergrowth of
schirmerite( No. 3 subspecies) and galena in pyrite from Meiziwo tungsten deposit; (d) —Disseminated unnamed silver bearing
minerals in galena from Shirenzhang tungsten deposit; (e) —Silver bearing galena vein at the edge of chalcopyrite from
Shirenzhang tungsten deposit; (f) —Veinlets of matildite and unnamed Bt CuS mineral and bismuthinite in spalerite from
Shirenzhang tungsten deposit; a—galena; b —heyrovskyite; c—schirmerite ( No. 1 subspecies); d—schirmerite (No. 3
subspecies); e, k, I, n—unnamed silver bearing Pl» Br S minerals; f—matildite; g—proustite; h—bismuth; i—bism uthinite; j—

wittichenite; m —silver bearing galena; Apy —arsenopyrite; Py —Pyrite; Cpy —chalcopy rite; Sp—spalerite
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Table 3 Part of EDX analysis data of unnamed silver bearing Pb Bi S minerals of Hongling,
Shirenzhang and Meiziwo tungsten deposits

(%)
Ag Pb Bi S Fe 7n
5(a). b 2.11 61.32 22.88 9.75 3.94 AgPbs 7Biy 4S5
HLQ 4 F2 6. 26 25. 66 52.27 10. 18 1.79 3.84 AgPby 1 Bis 3S5.3
5(a). k 6.74 26. 14 51.03 9. 62 6.47 AgPh,BisSss
5(a).n 7.53 22.18 55.25 10. 16 1.47 3.41 AgaPh3Bij S0
5(a).1 4.78 31.23 53.42 10. 57 AgPbs 4Bis §57.4
6.a 7.97 23.19 57.76 11.08 AgoPhsBi7 S0 3
HLQ 4 F20 6.07 26. 89 61.07 2.38 3.60 AgPby 3Bis 253
SR-11-218 6. 89 32.21 46.9 14 AgPbs 4Bi3 5569 (2)
5(b).c 9.92 26. 17 46. 41 17.5 AgsPbyBi; Sig (1
5(c).d 27. 47 11. 81 45.31 15.4 AgsPbBisSo (3)
5(d). e 13.25 19. 37 54.11 13.27 Agi3PbBi2 5S4 4

Inage 8 : HLO-4-1.Ag-la : Inage 13 : HLO-4-1.Pb-Na ¥ Image 4 : MLO-4-1.Bi-Ma

Inage 9 © HLO-4-1-4.8SE

T

2.00 6.00 10.00 14.00 18.00
20(°)

6

Fig.6 Area scanning of unnamed silver bearing Pbr Bt S mineral and its BSE image and EDX spectra
a— :b— ;e—

a—U nnamed silver bearing Pl Br S mineral; b—bismuth; c—galena

( 5d). ( 0,
Sd €, 3, Ag Pb ° Ag
4. 78% ~ 1. 97%
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( 6 Ag Pb Bi Ag Pb Fe S Cu Cl
,Ag Pb Bi ) )
(1), Ag 9.30% Pb 36. 79%
( 2.16% ~ 2.74%), Fe4.02% S13.47% Cu 29.69% Cl6.72%,
AgPhaFeo 53 Cus.3554.5Cl 2,
( 5(e)
2.3.2 4
(M atildite) Table 4 EDX analysis of stromeyerite in Shirenzhang
tungsten deposit
(50 : *)
, Ag 24. Ag Cu S Fe
58% Bi 53.94% S 17.71% 7Zn 4.31%, SR-14F2 [50.32(33.28 | 15.2 | 1.2 | AgCur.0281
. SR-14+9 |48.06 | 35.3 [16.65 AgCur17S12
AgBii1823s SR14+10 |49.31 [33.39 |16.29 | 1.01 | AgCu;.11Sy 15
Cu 32.. 53% Bi 47. 29% S 234 ()
20. 18%, Bi2Cua.5 Ss.6 ’ 66. 4% ~
2.3.3 90. 74% R
< o : (80
t t
' (Stromeyerite) (95 ( Proustite)
(Geerite), (Stephanite) ,
( 7a, ]
b),
, ( )-
( Ted),
, 8e |
( ) ,
’ 5 66. 74 %~ 90.74%
Table 5 EDX analysis of silver minerals that contain silver
R 66.74%~ 90.74% from Meiziwo tungsten deposit
( 7d) , (%)
Ag S As | Fe | Sb
4, 29. 31% ~ 31. 4%, 8 F.a|66.74|18.48|13.35(1.43 Ags sAsS3 2
AgCuS 5 C.g|68.06| 17.7 |14.24 Ag3 3AsSy
8C.b|71.01{17.09| 11.9 Aga 15A5S3 36
’ ’ 8 D.c|73.93[14.25|11.82 Agi3AsSy s
, 2.9%~ 12.19% 8 B.d[ 78.1(11.65(8.92 |1.33 Age 0sAsS3
, Ag 4.83% 8 B.d|77.28(13.41]9.32 Ags 76A5S3 36
8E.e|82.2(8.25|8.15|1.4 AgrAsSy4
Cu 71.37% S 23. 80%, AgCuzs.i $E.£[90.74| 4.01 | 3.22 |2.03 Agio 6 AsSao
Sis.6, (2004) 8 C.g|68.58[16.84[2.79 11. 8 |Ags(Sh, As)Sy ?
, 8 C.g| 77.9 [12.19 9.91| AgyShSs ?
(AgCuFe)Ss , “ 7
, 2.4

Ag Pb (Cu) S (.0
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Fig. 7 S Cu Ag minerals and its EDX spectra from Shirenzhang tungsten deposit

(a) — :(b) — (o) — - , B 1 (d) —

( ) ;(e) — (0 — ja— ib— se—

;Gn— sApy—  sPy— ; Cpy —

(@) —Stromeyerite belt at the edge of chalcopyrite; (b) —Stromeyerite belt at the edge of chalcopyrite; (c¢) —Belt of stromeyerite and

spalerite at the edge of chalcopyrite; (d) —Stromeyerite( unnamed Ag CuS minerals)-spalerite belt at the edge of chalcopyrite; (e) —

EDX spectra of stromeyerite; (f) —EDX spectra of chlorine bearing silver mineral; a—stromeyerite; b—spalerite; ¢c—unnamed Ag Cu

S minerals; Gn—galena; Apy —arsenopyrite; Py —pyrite; Cpy — chalcopyrite
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Inage 7 : Mz-40-1-13.bse

8
Fig. 8 Independent silver minerals in Meiziw o tungsten deposit
(a) — 3 (b) — 3 (0) —
3(d) — i (e) — () — ;
h— ik— in— :Gn— sApy—  :Py— ; Cpy — ; Ce—

(a) —Intergrowth of unnamed silver minerals and galena in pyrite; (b) —intergrowth of silver and bismuth and unnamed silver minerals
in galena; (c¢) —intergrowth of Stephanite and unnamed silver minerals and bismuth in galena; (d) —unnamed silver mineral veinlet in
arsenopyrite; (e) —unnamed silver minerals incracks of pyrite; (f) —veinlet of proustite and calcite in cracks of spalerite; h—silver;

k—bismuth; n—xanthochroite; gn—galena; apy—arsenopyrite; py —pyrite; cpy —chalcopyrite; cc—calcite
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93‘) ’ ° ( Sf) s Cu
32.53%, Bi 47.29%, S 20. 18%,

Image 15 © HLO-7-2-8.BSE
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Fig.9 Bismuthinite and bismuth and tsumoite
(a) — i(b) — 3 () —
3 (d) — ; a— ;b— se— ;d— se— s Py— ;Sp—

(a) —Bismuthinite and bismuth cry stals from Hongling tungsten deposit; (b) —Intergrowth of bismuth and galena from Jubankeng tungsten
deposit; (¢) —Tsumoite at the edge of bismuthinite from Hongling tungsten deposite; (d) —EDX spectra of tsumoite; a—bismuthinite; b—

bismuth; ¢ —tsumoite; d—galena; e—molybdenite; Py —pyrite; Sp—spalerite
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> s , 10~ 30Hm,
( 10(b)), < 0.5mm
Mo 33. 052% S 40.941% Fe 6
0.050% Zn 0.022% Mn 0.016% , 101. 597% Table 6 Spectrum amalysis of spalerite from Hongling
and Shirenzhang tungsten deposits
(%)
, 0. 155% ~ S | Fe | Ni | Zn | As | Mo | Mn | Total
0.461% Mo, HLQ-4 F4[32.49(8. 47 55.260(0.183 | 0.345 96. 935
SR 14 2 2 (32. 693(2. 989 |0. 01461.301]0.039 [ 0.383 (0. 454(97. 873

—— 1 0 Opm

Inage 8 : Jb-25-6.bse

10

Fig. 10 Molybdenite
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;(b) — ;
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se
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(a) —Intergrowth of molybdenite and wolframite and scheelite from Hongling tungsten deposit; (b) —molybdenite in silicates

from Jubankeng tungsten deposit; a—molybdenite; b—wolframite; c—scheelite; d—almandine; e—galena; {—topaz; g—quartz



3 : 419

50.32%)
3
3.1 , :
(2003) ,
Nb Ta Higgins ( 1980) CO2 ( 66. 74%
) €O ~ 90. 74%)),
W ., CO» % , ,
( 27. 47% ~ 28. 69%)
) s (0 39.84% 54.1%) 9.92%
., Nb
CO2
s R CO2
Ca” , W
, W6+ Caz+
W6+ ’ ’
FeZ+ Mn2+ Nb5+
Ca |
Ca ’ , 330m 380m
Ca CO>
( , 1999) | '
1(h)),
( I(b)) 34
: F ’
s Ca ( ) ( )
1999) ’
3.2 ,
(3(0), ’ ( ’
2008) ( 1990)
( 3(h),(d)), ’
3.3
, 2. 11% ~ 7.97% ,
, Ag Ph ,
( :
5.6% ~ 13.25%) ( 24. 58%) :
( 2. 9% ~ 12. 19%) ( . .

16,.78%, , 28, 5%;) { 34. 5% ~

7.



420 2011

3.5 ,
2
) , , 290
) , 932
2 2
2
(1)
(1) . 1982,
2 2
( ) (2} . 1968
(2 ,
’ (3] . 1970.
2
(4] . 1983.
(3)
: () ()
’ ’ . 1989.
(123 ) _ : : 177, 336~ 338.
) 4. 718% ~ , ) . , . 2008.
13.25% 2.9% ~ 12.19% () ' » 144
527~ 538.
71. 01% ~ 90. 74% 9. 3%
R . 1990. . , 36
(4): 364~ 369.
) s s . 2006. -
Pb , . , 27(2): 127~ 135.
. s s , . 2000. . , 6
2
(2): 178~ 187.
’ . 1998 -
’ ’ . , 13(4): 1~ 17.
’ . 1999,
, , , 14(5~ 6): 84~ 89.
s s . 1982, . : R
2 2
( )244~ 397, ( )503~ 507.
? ’ R R . 2008. -
( ) . , 28(2): 151~ 156.
, s s . 2003.
(4) . , 22(2): 158~ 166.
. 2004.
2
’ ’ Higgins N C. 1980. Fluid inclusion evidence for the transport of
tungsten by carbonate complexes in hydrothermal solutions.
Can. J. Earth Science, 17: 823~ 830.
(5) s Shimazaki H, Ozawa T. 1978. Tsumoite, BiT e, new mineral from
the Tsumo Mine, Japan. American M ineralogist, 63( 1F12):
1162~ 1165.
(6) ,
Cd



3 : 421

Occurrence Modes of Tungsten, Tin, Bismuth, Silver and Molybdenum from
the Vein Type Tungsten Polymetallic Deposits in Northern Guangdong, China
WANG Xiaofei"*?, QI Huawen” , HU Ruizhongl) , BI Xianwu", PENG Jiantangl)

1) State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese A cademy of Sciences, Guiyang,
550002; 2) Graduate University of Chinese Academy of Sciences, Beijing, 100049; 3) China Railway Resources Geological
Exp loration Co., Lid, Beijing, 100039

Abstract

Detailed mineragraphy and electron probe analysis were carried out on the samples from Hongling,
Shirenzhang, Meiziwo and Jubankeng vein type tungsten deposits in northern Guangdong, China. We
found several grains of mangancolumbite and wolframoixiolite and observed a wide range of intergrowth
phenomenon of wolframite and scheelite in the Hongling deposit. A large amount of stannite found in
Shirenzhang, Meiziwo and Jubankeng tungsten deposits are distributed along the edges of chalcopyrite and
sphalerite or occurs as disseminated drops in chalcopyrite. Some stannites even include cassiterite. Silver
mineralization to some extent occurs in the Hongling, shirenzhang and Meiziwo tungsten deposits. Based
on the EDX analysis of Agbearing minerals, Ag bearing heyrovskyite, schirmerite ( No. 1, 2, 3
subspecies) , matildite, proustite, stephanite, an stromeyerite have been identified with minor unnamed
Pb-BrS minerals (4. 78% ~ 13.25% Ag), AgCuS minerals (2. 9% ~ 12. 19% Ag), As S Ag minerals
(71.01% ~ 90.74% Ag), and C} Pb-Cu-S mineral (9. 3% Ag). Silverbearing minerals in the Hongling
deposit are mainly scattered as irregular grains in sphalerite and silicate minerals, and formed
simultaneously as the main sulfides did. Ag-bearing minerals in the Shirenzhang deposit mainly contain
Agbearing Cu'S minerals and Ag-Cur S minerals, which form Ag-bearing mineral sphalerite belt at the
edge of chalcopyrite, while Ag bearing Pb-BrS and Br Ag-S minerals distribute locally. Meiziwo deposit
contains less Ag-bearing Pb-BrS, BrS and As Pb-Ag minerals but independent silver minerals and small
amount of natural silver occurring in galena and filling the fractures of sulfides. There are various Ag
bearing minerals with high contents in the Shirenzhang, Meiziwo tungsten deposits indicating good
prospect of development. Metasomatic Ag-bearing minerals developed and filling along fractures of the
samples from two deposits indicate a strong silver mineralization imposed by late stage hydrothermal fluid.
Bismuth minerals in the four deposits are mainly bismuthinite and bismuth and part of the deposits are
dominated by Ag PlrBi sulfosalt. Several grains of tsumoite were found in the Hongling deposit and are
paragenetic with with bismuthinite; unnamed CuBrS minerals were found in the Shirenzhang deposit.
Compositions of the sphalerites from the four deposits are different, Hongling and Jubankeng deposits
containing no Cd and the Shirenzhang and Meiziwo deposits containing higher Cd content. But iron content

in the Hongling tungsten deposit varies greatly.

Key words: tungsten deposits in northern Guangdong; Stannite; mangancolumbite and

wolframoixiolite; silver bearing mineral; tsumoite



