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BRABEEBRTNTI R4 EFEB AR
23km &b, B— M HEE RWURKFANENR R
BRAEABESSFAENEEREBELLRET
K. EREEHNRAREREANBETT K. H4EH
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ERAATRAREFEREALREN
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BREFDHTTHRANRS 4. BTERE
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XA YHEST T AR ST, R OB EH
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2.1 #BMBELS

AINOEBRBEETRFNEBTYEENRS
TLRETERAR R, AREBT T AR
HLQ7-1.HLQ 72 # FEEBH/IT XREBT AR
2 EHETEARR.BERTFERLT AR A
l)FERET REAMAH(E 10, PoEH
BAEAlc,d), ERABSHBER AR T HSER
T REVHRABTR.AREEMETHES
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Table 1 Sampling locations and descriptions of the ore samples analyzed by EPMA of

Hongling, Shirenzhang, Meiziwo and Jut

keng tungsten dep

7R BRE REEAR FrHRAa#R
ML E T B HLQ-4-1 282 B 25 S Bk FEL ASH BET RALYH ALK
HLQ-7-1 282 Bt 25 Sk EFR/A8Y REV RO REET ALK
HLQ-7-2 282 B 25 Bk EEREY HEFROBEET ALK
HLQ-9-2 282 B 22 5Bk ARk, FHBRR=HAORLYRBET
RH-5 282 H B 124 BBk TEHT SRV A KK
PN SR-11-1 500 HE 14 Bk 2 X Bk, 0~2 £ fal REy H&THR . AL RKERT
HBE R SR-11-2 500 B 14 S Bk 2 X Bk, 0~2 & REy 8 TR SHAYHASR
SR-14 500 P B 14 B hk 2 X Bk, 0~2 &K BEN B0 NETSHLYAAR
Mz-20-1 680 FEE 59 Bhk. BHAE BREAT BT SR ARk
BTRAT K Mz-40 e 7 o 760 R BEER L | & BT KR G XK
Jb-1-1 330 B 320 Bk 6 £k, KT HE BHEAT . NEF . KET SR DHE
Jb-1-2 330 B 320 Bk 6 &, K FIH BHEY RET TRV SRADESR
Jb-8-2 330 B 330 B Bk 8 £& FHERR K A BCR ALY R %GB A Sk
BEAHEERTIK Jb-9 330 B 330 Sk 4 & AHET AEY  BFUHARAKEK
Jb-11-1 330 B 342 Bk 2 £ ARG AE  RES AR
Jb-15-1 380 H Bk 320 2Bk 0 4 B BN B ALY
Jb-25 380 H1 & 430 B Bk 0~2 &[] SORFEY REY RV W A%k
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Fig. 1 Metasomatism of scheelite 1o wollramite in Hongling tungsten deposit
() —HETFHZURET (KRR —AarERESTMELTE TR o—Aagy Ht b BRes b,
() —BET BT R P R a— BB b— A8 o WHET d AW e BRY
ta)—Interealary metasomatism of scheelite to wolframite; (h)—Scheelite at the edge of wolframite erystal; (o) —Wolframite and ealcite in
the scheelite; (d)—The magnetite erystals in the mass of wolframite and scheelite; a— wolframite; b—scheelite; c—chalcopyrites d

caleite; e—magnetite

BR4. BEyamy AR amfa R, £ ABRSTREYV . SBREVE
SRR SR BN, B BB 1D, WBRETREE (Z8) AR

AR SR L — R AR, 548 Table 2 EDX analysis (without oxygen) of mangancolumbite
A.CBET I, BBis s B o MnO 21, 36%. and wolframoixiolite from Hongling tungsten deposit
WO,78.64%, o THEE N (Y0

ARECHBTTEDRRBREET 48 0 T T [ 1 [ | w e |
P RS (wolframoixiolite) , Wik &4 /b, 4 HLQ 716 | 1.34 |15.53] 4.56 |78.57 | wwa
WAL 2 RS ARREABIRE O s
B OBy bl EABT SEHERLT MR, HLQ7-113| 2.18 | 14. 49 7. 64 |70.75 soi| weEar
Hhh . sadtl, KaEh Ry it d HLQ-7-1-20| 2.02 |16. 62| 6.96 |74.39 e
Za.b), HLQ-7-1-21] 1.01 |17.91 50,7 | 26.4 3‘98| R
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Fig. 2 Mangancolumbite and wolframoixiolite and its EDX spectra in Hongling tungsten deposit
(a)— 1T P RET (b — S R RIS RER (o —REF NN (D) — SR REIRE: a— 0%,
b— BT o— RN d— BT e AR eSO —RA

{a)—Mangancolumbite in scheelite; (b)
spectra of mangancolumbites (d}

e—sphalerite; g—almandine; h—calcite

2.2 BHEFRE

AT R E S Y S A RS U
BRSO BB T RESE. 0N TREeY
ST A ek LS.

BOEO NG MR SRS T R e
1 % BN DR 2 RS A R A S R L Al Bk
WA BNEET WY SF e REERET Y
b EEMET P ENABERS A MK (E S
(a)) R BB ROLT 26,

AW A A T 5 R R
VAR ERELEEHD (Stannite), BBV 464

EDX spectra of wolframoixiolite; a

Mangancolumbite erystal and wolframoixiolite included at the edge of scheelites (c)—EDX

quartz; b—scheelite; c—mangancolumbite; d—wolframoixiolite;

SSES I ATE L E N keI 3 R v o)
PR AR i AR Ar S B A A (B 3(b) L (o), (d)
(e)), A NIEE B35 41 o H 0 op L 40 0 FL i R B 85
WXy By oy A BB B B R b AN B A OB B
ACE 3CEH) ., F 880 4 5080y O 8 A B Ay i
% (E O BR Sn 9404 5 Cu.Fe 4+ A
AR Sn JF BAL X Cu Fe s i (IR 5
O WA M X PE A b . s 0 op (9 B 8 9 MR
WA ) R S F R R & T,
ik e g 8o 4 So F R AE 26. 04% ~
28.09% i F 4+ N FeSnCu, S, .



wagt 1: -1-A e

Image 18 = Niz80-2-0

image G : WH-10--1.E0F

B3 Basuss
Fig.3 Cassiterite and stannite
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{a)—~Cassitenite grains in the chalcopyrite from Jubankeng gsten deposits (b)—Intergrowth of chalcopyrite and stannite and cassiterite
from Jubankeng tungsten deposity (¢)—Stannite at the edge of chalcopyrite from Shirenzhang tungsten deposit; (d)—Intergrowth of
chalecopyrite and stannite snd cassiterite from Meiziwo tungsten deposits (e)—Intergrowth of stannite and sphalerite from Jubankeng
tungsten deposit; ({) —The disseminated stannite in chaleapyrite from Shirenzhang deposit, some of which include cassiterites a—
cassiterite; b—stannite; e —almandine; d—topaz; Cpy—chalcopyrites Py—pyrites Sp—sphalerite
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Fig. 4 Area scanning of stannite in chalcopyrite and its EDX spectra

2.3 SHRERS

L ANEE MR R Y E
W UL CRD LB R B AR B (B L R R B X
P OFATR AL T B (1 AR B R
AL EE, BT ERTDHET RN
2.11%~90. T4 A A4 . %% Mineralogy Database
(webmineral. com) B mindat. org ( www, mindat.
or@) M R ARG W (LS. 1982 M &
W Yok a . RAR T WY P b Ag.Pb.Bi. Cu.
As.8b. S % oL KA BRI G RIFR Y
Gr L R A1 OO ) BB B 4 4 28 L B B A 2 LB
AR 2 R AR R () M K AW LR
KR, UL FERBHERMEAS RSG5 K
wmey.
2.3.1 (S)RRIBHBETD

M P Pb.Bi.S MM A& & KHEIK
S BB (Heyrovskyite) (HUBSHTIR S O
1.2.3 WA (Schirmerite) % 8" ¥ 26 W & & Fh oA 5E
72y,

WA W TL8EmE . 5 AR R &
JCAth A 5E 2 AT 4 5 AN M0 0 A % O A T R B
B sa) HAER 2. 11 %,

YRR N — e R LR
AL e 12 S B A i = IR OfF 3840 4%
1998): (1) Ag: Pb, Bi. Sis ~ Ag, Pb, Bi: S;s: (2)
AgPb, Bi.S.;(3) Ag. PbBi, S, . i il 4 b 45 2.
AN A2 A TR W AR,

A NG PSR TR () 5 AW
IR A B 8 T TR b 58 AN B IR) 2 A AR L
R ol A BRCR 1L o TIOR8 4D L RE G A B
R LA AW P . G LR A RAES. 5%
~6. 89 Y%, Jep R K P I s DR OE AR 2 A T
JrEE Gl BT A R R % 3 BEi AL SR-11-2-18,
HFH 70 AgPb.  Bi. .S .. HHAE. BT
ST PR SRS TR S AR ET
FEF AR IE (E 5(b)) . ST e
) M ABMGIE. S5 e L E i RS
b gL (8 5,
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Fig. 5 Silver-bearing Pb-13-5 minerals

(@) ZLMEF AT P ER AWM R RAER THNHAT (LW TFRNF PREOREF FR . FHFSane
e WTFREF NS PRERRET EROS BT D ANEE TR PR R EELETET Y (o)AMY
WO ST RO AN PR A W o — R b MRS RN §
oD d—BENEE ERG e ko bon REATEGHALSH: 0 RS r—ROBT :h—ARE . i — W8 — ke kW
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(a)—Scattered unnamed silver bearing 8 Pb-Bi minerals and heyrovskyite in spalerite from Hongling tungsten deposit: (b)—Intergrowth of
schirmerite{ No. 1 subispecies) and galens and bismuth in Meiziwo tungsten deposits (e)—Intergrowth of schi ite{ No. 3 subspecies) and
galena in pyrite from Meiziwo tungsten deposity (d)—Disseminated unnamed silver bearing minerals in galena from Shirenzhang wungsten

h

deposity (¢)—Silver bearing galena vein at the edge of chalcopyrite from Shi g tung: deposit: (f)—Veinlets of matildite and
d Bi-Cu-S mineral and t hinite in spalerite from Shirenzhang tungsten deposity a—galenas b heyrovskyite; c— schirmerite{ No,
1 subspecies); d schirmerite{ No, 3 subspecies) s ¢ ko Ly n——unnamed silver bearing Pb-Bi-8 minerals; f—matildite; g—proustite; h—

bismuth; i—bismuthinite; j—wittichenite; m—silver Learing galena: Apy—arsenopyrite; Py—Pyrite; Cpy—chaleopyrite; Sp— spalerite



Bam ENES - BT ARBGSEZERY KPBS e REnRFRET R 413
£ A AN BTFREVPATECUBERUT DD IRERS T ANE
Table 3  Part of EDX analysis data of unnamed silver bearing Pb-Bi-S minerals of Hongling,
Shirenzhang and Meiziwo tungsten deposits
RAR ) _ i )
RE 5 - —— Tt X WA
| Ae b I Fe | n !
W5, b | 211 | 6L3z | 22.88 | 9.75 | " 3.94 AgPby B (S, | WAR®E
HLQ-4-1-2 6. 26 25, 66 52, 27 10, 18 1.79 3.84 AgPb: 1By 155 *JE 4
5. k 6.74 26. 14 9, 62 6.47 | AgPb: Bi, 8, HEH
# 5¢a). n : 7.53 22,18 10, 16 1.47 ‘ .41 | AgaPbiBir S, KEH
14 5¢a). | 1.78 31,23 53,42 10, 57 AgPby, (Bic 4.4 EEH
6.0 7.97 23,19 57.76 11, 08 | | Ag:Pb; Bir (S5 5 KRS
HLQ4-1-20 | 6.07 26, 89 61,07 2,38 3.60 | AgPbs Bi % ALY
SR-11-2-18 6. 89 32.21 16.9 14 AgPbz, (Biy « 8¢ 4 SRR R
H5th). ¢ 9.92 26.17 46.41 17.5 ‘ Ag:Pb Bi; Sy RN R
# 5Ce). d 27,17 11,81 45, 31 15. 4 | Ags PLBi S, BEWewy v e
M sedd.e 13. 25 19, 37 54.11 13.27 | Agi s PbBiz S A

T BG4 L beds AR

TR

64 b
5
B
5.1
394
T
2.6
1.31
Bi
A o~
0.0- = A :
200 6.00 10,00 14.00 18.00
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Fig. 6 Area scanning of unnamed silver bearing Pb-Bi- S mineral and its BSE image and EDX spectra
a - R AT WHEHL b AR S

a—Unnamed silver bearing Pb-Bi-S mineral: b—bismuth; e—galena

OANREBT PORELA TR YRBRRMA ARRIVE TEHRNEY P Lak M5 9 (8 5a),
FHET P E 5D, —RERBEOEEITILE  DREGERNE (8 6) %Xy mRel i e R
3R AME Sd. e RIKFFEAE., ARBTTARE AR TPP Ag.Pb T ALK, Ag TR
LEBRAMRELLTOZERMMER . SHEE . 4 78%~7.97%, b HRMET AN E
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EEx s EE(E6) BRI P+ Ag.Pb.Bi
¥5) 44 ,Ag 5 Pb.Bi BH RIFMHERE.

ABAEBT RPELSBARFTET FEESPOBE
(BR2.16%~2.74%) , FB T B 24 HOR A
ROFERKT DBRZREART LT 2 BRR™
H(E 5. RKERBEIRTFARETHE.
2.3.2 MBHHBETW

BET YN LGB D (Matildite), LF A
ANBSY , 5SEGT ESRY L4, SHKRZT
BN P (E D, BTRERH. EER>+FE
RETYHEwW, KEEEER SRS N Ag 24.
58% .Bi 53.94% .S 17.71%.Zn 4. 31%,it &5
ﬁ'?‘ﬁ#‘] AgBi; 1S5,

BERRT SWBay e TFHEKF, BBAH,
BB 4 Hr H R 4% Cu 32. 53%. Bi 47. 29%. S
20.18% ., i+ EH A FAH Bi,Cu,sSs.6 .
2.3.3 HERHETY

HEARREKNATFAAEET , AREANZK
R YA REFE Y (Stromeyerite) . SRS HA T
(Geerite) , AR EBHW S ERART Y.

AR B HAFT LR 2 AR (E Ta,
b, Bfn R ENEY 2MRRSHARY F
%  EAREART (REBTHRI Y- RETH
ZREMAERAE (B Te, ), EED . HET . &
NEF KR, LR INE 8e. EAmis
Wy HRET Y (Y. Y BERT S BA, &
B4Rk o e 8 4 35 1 FOE B S T B 0 1 BB
PREHERNREE, SEFET KNP REMR N
hE .8y,

EREMIEEHTYHAR NEBHERT
(B T7O 5B AAEXENRARYT SBEENE
BERBFETUIRELRARRAN ., FERTHB
AR E 4, BERAE 29.31%~31. 4%, 3t
BHATRN AgCuS, BEHNETRT UH TFHKIB
/N BEEMTES ERRETWEWE, B R
AT RFLBERBUBKE 2.9%~12.19%2Z
[, P BRI SITER R Ag 4.83%,
Cu71.37%.S 23.80%, B HA FRA N AgCus,
S BFREKE., WXL EHREEST K
Tog YA, FRA-—FHALEKXKXKEHN
(AgCuFe)SERY Y, ER/ XN “BAFDT”. K
WA S5EAREAMREARET YA, ZFHHERL
VAT YEEEBEAERBET RPTREER
JEMMEMSA,

BHGEANET EHEIE Ag.Pb.Fe.S,Cu,Cl
HAMKE Y, 2IEEFEAAN R, B SR WA
TE, KRBT WEAMR Y Ag 9.30%.Pb 36.79%,
Fe 4.02%.813.47%.Cu 29.69%.C1 6.72%,i1 &
Kﬁ*?iﬁ Angz Feo,53Cus. 55 S4.8C12.z ,%f&’\ﬂ%%c

%4 ALY ARART LS HEE
Table 4 EDX analysis of stromeyerite in Shirenzhang
tungsten deposit

TEYTR (0
R SFR
Ag Cu S Fe
SR-14-1-2 50.3233.28| 15.2 | 1.2 | AgCupo2Si12
SR-14-1-9 48,06 | 35.3 | 16.65 AgCui.1751.25
SR-14-1-10 49.31[33.39]16.29 | 1.01 | AgCui.nSi1s
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Table 5§ EDX analysis of silver minerals that contain silver
66.74% ~90.74% from Meiziwo tungsten deposit
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Table 6 Spectrum analysis of spalerite from Hongling
and Shirenzhang tungsten deposits
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from Jubankeng tungsten deposity a—molybdenite; b—wollramite; c—scheelite; d—almandine; e—galena: [—topazi g—quartz



#E3m

ENCE - BHAXKEREERTRP BB HENRETFRENR 419

3 WaTWAS KHEIL EEREX

3.1 A%TERESE

L Q00DYMERE LB PFEE
WERET SEREET XERE. ANEREHE
BEEED SRR A= BN E R RksH
) Nb.Ta 2 fL B & .. Higgins (1980) A% CO;
MEETHERRTERZER YRGETES CO,
B WHBERIBE, S COMERMKE WREN
.

RS ERPFAST TRBREVAREASEY
MNP N L RET (B BRET RIATERE,
B BamRhtRE. ENbEHBLER
COERMMMAEERLHE RN BET LGN
BRULED . B R E RN BT ME RSP H CO,
S5C" &R BAMKERK, & WHTY
REDGE, BRE W X#4E Cl S aERTH
By, UNBEREAXABET . LB WS
Fe'* Mn™* NV 4B REBRET ABRE
F. AP CaMREA RSV RKESHANE =
BERAEMRKAURHREN Ca B X, HHH
Ca 5k CO.ZERR T RO BB RHERLE
PRGEZEE,1999). FATRET AR ZELE
HAFEAE 1), BiRARRELTESER
XFHRERREXR. BETABYRETOPILR
HAOBEE%S8T Y RYUBHHORT RESF
HEEMK M CamREENARE GEEB £,
1999),

3.2 MW "RV ESAEE

AAEST PEMNABRSGELFAT FH
BoOBRKEREHGT PAES A (E M), ER
HEFERTIR>AHST XRUNEHET 5
BEIEE D)D) BERBIYHT UENR
Ry 5B AR R, 86 &K K52 RN
®E.

3.3 EHTY

IR P EET YL URHNRCR 2B
ey ERLTIP BEEE 2 11%~7.97%
ZiE,Ag FEURFERIGHFRMESEFH Pb F
=, 5BV YS EERLY R K.

AAESYT IRTYVESBOELRME(IHR
5.6%~13.25%) RSB (FH 24. 58%) . F 48
B (EE 2. 9% ~12. 9%  RERAL(FH
16.78%.28. 5%0) . A M & (A B 34. 5% ~

50.32%)% ., SRALEETEEE (B S MR AL R B R A £h
SWEEET K%V BNETSHRAYPRa
BB TWRBB R FET BT S, 2 AL
R VHBKR B, LS B R R . SR
i R RERRY DG R KB, N
R BB B R .

WTEEY PEERMLET P (EHE66.74%
~90.74%)  ZEF B PR EF B/ HEEHM
WA HBERERR AR, RRBETHE,
MABHETAABREMTERTER. KPAELR
TR R (HH 27.47% ~28. 69%) ML 4 Y
(B4 39.84%.54. 1) K& 9. 02X AR BR 45 86
B 5FETRESBEES BT P SMIETY
4, RS T RIS

AR BT RBENETHERHUS TN SEE
BTy, BETEEK. AABE BFEETKSP
By YMHEFEE B LI Z. BBEEEF A
B, BN RARSERYEEHRIDLEERD
FEWUFTRHSTEY; LS RBENRAHEN
WR . ARERHAE. FREERTBTREN
FAPERRASHE. S99, REH 330m,380m
BATKRP TR AERLYKKER. ATRARE
#/.e51k.

3.4 HUHHE

BERAHBHERYE, BEEET KPrE
FE BT R &AM GRE BB K5k
Y B, — B LAES T S Ry T YER
HE. HERFRESEERBNABMELT,
ERERSMRVERE-PHSHENBREN
BB FE5BRETEETAERFELRE,
2008), FAHZOHFHBEHEAL LB P
BRUHBE, RAETBAEKFHEESEBEY .
HRTLEEHKAEANENE ARSI SHL
VHEMBNEEREGESEARZT EKHTER
ZFTEZE . FEZMEEIKEN TR, 4KS
BT £ AR, HE SRt HED
ESaE8TENERT XU ERERKBEAST
BB RGZEBENE L BB, BT Tk o8
wER R, B S R R B T e BUE TR
BERR R ARG MERmRT ., WA AE ETF
B BNy AR EERT >, A 5L
YL T FEREERLYLE ZHEL AP R
R



420 B R ¥ ®

2011 %

3.5 amEuAay

FRARKH FEUNBT P EENIATE
ey . ROBURBT WY XFE, A Ak
FTRETVHNBVPREBYRR.F XN HH
KRB G I TTER NS B E W B R
[ SR
4 e

D BEEUBETHEAFETEANEERK
ey . ORET P EEABT XRELTHALR,
HEREY (B BRET HiE.

Q) BUGHERMBT HEAFE. O A
FEERABYVPEAYGT . EEAY RN E
FHEAHRERANFPRRBEATFEEAYT .3
SBMETPEESA.

) o AANE HTEET FRTYHEE
EBEURBRESEREARALZNER
FHLFARNET AR ARER, K9 H E RS
BT HUESSEY B 1.2 3 T RBEST %
UEY . RBET AR HAITHR 4 8%~
13. 25 % IR EBFBBE.2. 9% ~12. 19% HIBRH
BEE.71.01% ~90. AN MBI £ 9. SN &
HHREZHRERGT Y. ARBTHFERTYHE
PAR SRR 7 BEE R N7 BT PP AN
UXFRGERRALELET I PO FE, S
BEYEEHRAEVEASNER: AAEST SETY
FEHNTERAL FARL ARAV BEERE
R B, HGERET =Y, A R0,
FsbRE BT EEY P BAS SR KRB R
MERY RS NS FET RIBIES, FE M
FY.FEEARRT=H . ZEFETIREFBT R
HAERMBADHBR S, GAEBTERTEY
PRHAEERSEREA . EASZAARNE,. HI K
BARSPRENETRBRA R HRN (R
Y. KEFRPRBARBINERY LIEAEE,

4 BEELUESET . HRALURRZS ERE
ST LR FE, AL BT R IAHO BT
B NEST P E AR EE L BERY Y, ER
NBTERIEFARBE TRV TEER RS
fi.

G HFEELEATHER=L . Bomid
PIREH RS,

(6) WAF RZ BN BRI ELER, A
AN BFEETERONET P CAEREA.

Bift: EFM M RERAELRELRS, R
fIBEITaW. A ANESTFEERISTI LY
KAZFe Z Tl 290 BEFE AT R B 8 TR EA]
RUETESHY, T RREME 932 ARETHS
B 1L R B BT R A BT A4S B SRR
ARBXBRATRM. AREREROE ST,
HER—-HBUFRENEE,

= B

O RETUWM FRE&AENLZLA. 1982, "KEHBEaANS
XA FEEA S F R .

O T RASHFEMFEAFT A=A, 1968, "RENMAAHET X
BRALERES.

© ITRASHFEHFEAFT =208 1970, "HREXNBTFEET K
Hb R 4R S

O BETUHREEN=B\. 1983, F"EEEFLERILLH
LR RE—PIBHHFERE.

2 £ X W

W REMAEERAE A, 198, ERERABREHLBEM
BV, Ui sm A 177, 336~338.

LR, KX, FRE, HRR, EEK. 2008, HkREF K
U ESRFERLBREELE. BEBAER, 14(4).
527~538.

FH, BOE. 1990. TR BT KA RUHI. BEIRF, 36
(4): 364~369.

TR, Hx#, BE. 2006, BILRO-NEBEL SRR WHE
ERy TR, BRAE 5K, 27(2): 127~135.

BRI, RR, RK, HHE. 2000. By WER. BRELFER, 6
(2); 178~187.

fEFELE. 1998, MA&NIL-HY BRET ALK KE M5 DEH
K. HRHET AR, 13(4): 1~17,

WEE. 199, EHBRAEBT KOBT ORI ERREHA
K. FEENL, 14(5~6): 84~89.

ER, BIRM, $¥E. 1982, REFTYE. JLE. WA SR,
(E£)244~397, (F)503~507.

FhW, EHE, KXR, #BE, £%E, AR, AFH, @5
%, KOF, PAT. 2008. "KAAM-BFREYT HAFH
B. BRI ¥p%M, 28(2), 151~156.

kxx, E-R, TR, 2003. KFELBTFEREF SEEHE
ETVHXERR R REFI. 9 RAK, 22(2) . 158~166.

I, 2004, M KFILANEHERESGTERRTEATRR. &
RREW ¥R

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.

Shimazaki H, Ozawa T. 1978, Tsumoite, BiTe, new mineral from
the Tsumo Mine, Japan. American Mineralogist, 63(11-12),
1162~1165.



3y EAKE - BLARKYEBESSBT RP BB RANRTRENR 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 Ruizhong"” , BI Xianwu", PENG Jiantang"”
1)State Key Laboratory of Ore Deposit Geochemistry  Institute of Geochemistry, Chinese Academy of Sciences, Guiyang,
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Ezxploration Co. , Ltd, 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 Ag-bearing minerals, Ag-bearing heyrovskyite, schirmerite (No. 1, 2, 3
subspecies) , matildite, proustite, stephanite, an stromeyerite have been identified with minor unnamed
Pb-Bi-S minerals (4. 78% ~13. 25% Ag), Ag-Cu-S minerals (2. 9% ~12. 19% Ag), As-S-Ag minerals
(71.01%~90.74% Ag), and Cl- Pb-Cu-S mineral (9.3% Ag). Silver-bearing 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
Ag-bearing Cu-S minerals and Ag-Cu-S minerals, which form Ag-bearing mineral sphalerite belt at the
edge of chalcopyrite, while Ag-bearing Pb-Bi-S and Bi-Ag-S minerals distribute locally. Meiziwo deposit
contains less Ag-bearing Pb-Bi-S, Bi-S 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-Pb-Bi sulfosalt. Several grains of tsumoite were found in the Hongling deposit and are
paragenetic with with bismuthinite; unnamed Cu-Bi-S 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



