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B BEFE 500~160CTEE N, TERY BE N 280~210C, HP K 18~68 MPa,
BV BREHNEXZE 2 AR, "EREBRESRIUAE KBRS EXWRET K.

2 B AMT YRS

VENTYRSESR, CEVSERTYE 0ORM, FERTY 20 /. BT YRE
A ANETY. REVOMEY ATRERETY, HPRESTWRNERT HERY .
THMMEERR (BRE. HE7 . €87 . BRAR. BRH), RALYEREE GRED .
BEKY . ®Ev . £#0. KA. REY . g&F . FREAY . 740 . BE5 . 4
. EWRBET), wbY REY . #Hay . HSEE), XRE FlEa. 7w
1), SAYRERLY GHEr . RSV . RE&F), MRE (REA), HERE (G
BRH. BB, BHEAR. &FE. KA. ARG, B, SRVYHXES, HF
BHAR, BRASTALSEN 2%~3% (ER), HPURFED . #H&v . #0. ®
KV HE, BREFRZ. KATYLETASER 5% (ER) UE, FERAXRMITRE
A, WAREA. B, HEAFHETY, ANLMREA. ARG, RIBERH
FRERET Y.

3 RV YT YFFIE

3.1 & 8BRITYH

—BUANE-BRETEXRFAREY. EFE ‘WoE” BERITYSH: BRE
(Au>80%, Ag<<20%). B&¥" (Au50%~80%, Ag 20%~50%). &BH (Au 20%~
50%, Ag 50%~80%). HARE (Au<<20%, Ag>80%), HUTEWHAT K- BENTY
H: BRE. BE&7 kE&4y, UERERE ED,

LB THE I, BREPE N 81.77%~99.27%, EERKTE, HPEEREN
WA GRD. BEETIHAEC.27%~17. 63UTWEN, KEYBRSHFHITEN11.35%
~17.63% . BRBSL, BREPESH (0.25%~0.73%), B (0. 11%~0.29%) ., & 0. 08%
~0.2%) EHETER, HPUARNFIE, L FERESPRSHES, XTEREIET
BRPHEIES, RERKEAT W, TTUERBRAHFABREP. RSN AZEL
F 872~993 Z ], HAX L EHREM R AR 820~883, X G-I EEOMHHI—B. it
1T®F, XFEI, 1, 1,0, XEFTHEERENHTHETERRE: Aus?. 28%., Agl2.34%,
B £ 876, REF AT — M HEFHEHS, & Au67.30%, Ag 30.48%, B FLE Cu
(1.40%),Fe (0.75%), M8 673, 4B 7 Au L1 30. 5% ~46. 44 % Z [8], Ag 53.15%
~69.37%, & MEN 305~464, BR, AT KMNE-BRFT Y Au, Ag FERELEK,
SR REEHE 305~993 X—RATEEAN, FHRAK (728), -HRFT WX —HFE
5R8%. MESALERNET K, BEXFEEFETRELY, MEHERBEST RKHEERK
(£ 2.

HREME ST W RS a 251K 4. 0786A F1 4. 0798A (Fp E Hi F R R 5 KUK
WRIAKAENE)., BT Ag X AuIBFARLELR, 2V KERSHWARSBLETER

O BAFE. AEM. AL, 1983, EHREEHR/NAHE SRT KMRIFERRT N
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5 99. 999 U I AELR (a0=4. 065A) VI EFT KW EHRE (ae=4. 0667TA)CIERBE X, T
BETH a XHEREN a0 K.

%1 & GRITINEFRHSHER

Table 1. Electron microprobe analyses of minerals of gold-sil ver series

(%) Vst
T8 F Au Ag Cu ﬁ%ﬁ;’f s Fe Te b= ¢ zE HEHE
-2-1 | 99.27 | 0.27 | 0.4 99.94 | 993
W-2-2 | 97.22 | 1.67 0.5 99.39 | 978 2|
BR&| -1 | 97.58 | 1.64 0.68 0.10 100.00 | 976 g
P-23| 88.22 | 11.35 | 0.25 0. 08 99.90 | 883 %
IN-18@DA| 87.04 | 12.06 | 0.50 0. 20 99. 80 872 g
HEF [N-18DA| 67.30 | 30-48 | 1.40 0.75 99. 93 678
86.66 | 12.31 | 0.73 0.12 | 99.82 | 868
HRE | S-14A | 81.77 | 17.63 0-01 0.29 | 99.70 | 820 g
86.79 | 12.83 | 0.25 0.11 | 99.98 | 868 ”n
B-2-4 | 30.50 | 69.37 | 0.11 99.98 | 305 ﬁ
PO -1-1 | 43.99 | 56.01 100.00 | 440 %
»-1-2 | 32.13 | 67.87 100.00 | 321
S-14A | 46.44 | 53.15 | 0.25 0.15 99.99 | 464

o ] b R B R IR M B R B R S R A T

%2 FAVTEDS-BRINT SR EKHE

Table 2. Fineness of minerals of gold-silver series from various types of ore deposits

EHREE D EHRE

VRER K S-HAFTY ™ e ThEE THE PR K E
KWEHESYT k] HET 8. 96~76.2123. 73~31. 22 687~728 | 706 @
i % B HRE. HE&TUS 97~95. 6323. 73~31. 22 505~952 | 831
REET 2 HRE. BE&¥163.9~95.41| 3.8~33.1 | 639~962 | 857.5 (11
i)ﬁ;&ﬁiﬁa‘ ﬁifﬁ i:fm: BRE  92.71~99.03 0.35~5.87 | 940~996 | o71 | [2]
:?:E*m b 30 BR& 87.29~99.9| 0~12.68 | 873~1000 | 967 (3]

2D
:;;ﬁj‘ﬁ:k (-2 & HRE&  B9.74~98.34 1.49~9.52 | 903~985 935 [2]

O ERERTRH. KEMBFRBESHDI, 1992, FHREEFLME. WERLT KHRE

HREMBEST EAX ERBMENTARE, PRERNS, REALE 0.0025~0.1
mm EE N, EBBE 0.015~0.07 mm, IFHSTYWEBREMEL . KAE, REx
WA ALY . WD ET W, HPRY 65X HTHAT . MBKY REKT
F, 25T BEREATLD T, BF 0% EREMATRENTRGEKRAT I+, B
RENPEF EEE “RRES” /T LRTWRE, 2 “WURE” T LAy R
BRP (BRA 1. 2). %, “BRE” SHETYRSEL, “WRE” LABRTIRES.



130

v

K # &

1995 &

100

Yo

Ll o

70+

60

R /)

S0

30

HRe

1

106

"
130

n
500

4 (nm)

550

L
600

i
630

Bl -|\EINGOHRHRER

Fig. 1. Reflectivity curves of minerals

of gold-silver series.
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B BRSSPI RS, HTUE
“HFARER. ARNERTERX
WM T REYT MR+, LHET
Megh i .

E-REFNTPWHAFERE R
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S8/, VMRS EHEREE K
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E3 S ERNTHNRAHNERREEN

Table 3. Reflectivities and color indices of minerals of gold-sil ver series.

48

(nm)

FEEN (SE)

405

436

480

526

546

589

644

656

SHRE | Be

R, (%)

x

y

M

P, (%)

32.5

34.3

38.2

60.9

69.3

77.6

81.8

82.2

68.2

0. 409

0. 385

583

42. 4

993

R

34.0

40.0

62.0

75-7

79-4

83.2

84.6

84.8

78.9

0.377

0. 388

575

39.2

673

BE

51.8

62.3

71.7

78. 6

81.0

85.0

86.0

86.0

81.4

0. 345

0. 347

576

6.5

440

BEH

B2

83. 4

87.7

89.1

91.8

93.0

93.7

94.7

95.2

93.0

0. 340

0. 341

576

3.7

© Se—EfEJH; R A RRHEH, =, y—EERE; L—FHK, P-BEOMK
@ HREMRS (%). Ag 98.04, Cu 0.02, Fe 0.40, Sb 0.87

HREMFEE D=19.46 g/ecm® GIH), BHF Hy=65 kg/mm’ (i fi] 50 g, 8 K
jzg)a %E%E‘E’J’%E‘E D=15.35 g/Cma ('H‘ﬁ)v EEE H,=89 kg/mmz (ﬁlﬁ 50 g, 375'\5{2'

. BR, HETYSITRIMAWRER, vOEEMNEIK, EEAMMYEE.

3.2 Ekwy

HimERL, ESESHNRERED . HRET . $DREKY T, 1M
BAETATFERTYERSOUESR. FERBRUENE WM WEREEY . NEY . 7
BT . A%y LAY,
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3.2.1 HEY SERESHHAY, TE2MBAR SRR RT3 4E, BEL90. 04

~1mm, %% 0.4~0. 8 mm Z 8 . R T EREZHEA R (%) :Zn 0. 8~0. 34,Co 0. 0021
~0. 0097, Cd 0.0025~0. 0037, Ag 0.0068~0. 0197, Au 0.00017~0.00479., \FETE
HETEL, BETRHEMES Ag. Zn, CoMp Y, HIFMEHEMHEMNE: Au/Ag=0.009
~0. 4, Zn/Pb>360, Co/Ni=0.91~>28, HHFT MLEXNR: CuseouFensm-1.0S: (F
4),

EAEFT RSN RIS E A E R RR B R HUR B IR R F KD R
a,=5. 2839A, ¢,=10.4107A (S-14); ao=>5. 2958A, ¢,=10. 4215A (S-19); a,=5. 28924,
c,=10. 4165A, 5 JCPDS, 25-288 BFHHEMI" (a,=5. 2810A, ¢,=10. 401A)PI L,

ARG REMRGH a0 Mo HEK, XTRSGVYESHREETATHX.

&R 4 HEETHHEREKT PSR

Table 4. Chemical analyses of chalcopyrite and pyrrhotite

gk i3 L3
RS0 S-4 S-190 S-14 N-180 S-2 N-18
S 36.3 35. 47 34. 84 35. 55 38.22 37.91
Fe 30. 85 31.05 32.22 31. 44 61. 04 61. 41
Cu 32.43 32. 40 32. 36 32.51 0.58
® Zn 0.19 0.24 0.18 0. 34 0. 26 0.0283
Pb <Z0. 0005 < 0. 0005 <Z0. 0005 <C0. 0005 0. 0655 <C0. 0283
# Co 0. 0028 0. 0097 0. 0067 0. 0021 0. 058 0.0413
Ni <0. 0001 0. 0107 0. 0007 0. 001 0. 0581 0. 005
3, Cd 0. 0025 0.0032 0. 0026 0. 0037 0. 0023 0. 0003
Sb <0. 0001 <0. 0001 <0. 0001 <0. 0001 0. 0014 0. 0011
5 Mn <0.0008 <0. 0008 < 0. 0008 < 0. 0008 <0. 0005 <0. 0005
Ag 0.012 0.0197 0. 0068 ©0.0038 0. 0051 <C0. 0001
;/; Au 0. 00479 0. 00017 0. 00077 0. 00057 0. 0005 0. 0003
~ Ca 0.15 0.29 0.14 0.14 0. 41 0. 0048
Mg <C0. 0008 <0.0008 <0. 0008 <C0. 0008 <C0. 0008 <0. 0008
Bt (%) 99. 94 $9. 50 99.76 99. 99 100.12 100. 00
Au/Ag 0.4 0. 009 0.11 0.15 0.1 >3
Zn/Pb >380 =>480 >360 >680 4 >1
Co/Ni >28 0.91 9.6 2.1 1 8.3
X Cuo.oFe0. 0852 | Cuo.asFer01Sz | Cug gFey 065z | Cuo. g3Fer. 025, Feo. 925 Feq. 945

@ BB “S” AIRSWEBHLTBMES, U “N” ARSHEILLT B S, FRMR
i I % o R 5 i LR T R A AT

EFAVHRHNAERANMARE, hTHUERHER LEREKBE (R3.%5),
HMEEREHAENBFEY ZHRE. REATWEMEE H =206 kg/mm® (fiff 50 g, 5K
EHD, BE D=4.17~4.19 g/em® GHED) .,

3.2.2 WEEEY P OPHEKTHEROKTRET . EFEMERRESRET, BK
Bita, REEARILTE 0. 05~0. 6 mm WWHE KN, L7 0.1~0.3 mm Z[H], BMEKY KL
SFNE AFE 6, BHRETHLFERN FeossaonS, LRTFTHME £=0.06~0.15, & (R
F9%) =45.87~48.36, BEFE T P& F Co, Ni, Pb, Zn, Au, Ag EEBETE. ERL
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ESTHERITHE G4, BEHET I Co/Ni, Au/Ag. Zn/Pb HFHIEZAEKR, HAK
BREVPRBETENTRERAREN.

%5 SRTVHHRNSENGERENY

Table 5. Reflectivities and color indices of ore minerals

% | w|w|x|n|®w|la # |
) BY WEKS | W | FESY | & | B & R 8 8 | o ae

¥ v v | vV | % | F 8 g oy

L

KRB (U| R R, |Ry| R | R |Rgy|R,| R R R R | R R R R
g | 480 [47.5[47.7(36.2(29.9]36.136.2/32.6) 49 [17.745.3(62.6/40.9| 44 |59.7|44.4
& 546 54.5|52.7(34.7[43.0] 45 138.2]36.4|53.6 [ 16.8 | 43.3|67-6|40.5|42.4|60.842.3
) 589 58.5(54.8140.9[38-6| 46.6 |40.3|37.7| 54 16.5 | 42.7 69 40.7 | 41.8 | 61.7 | 41.5
& 556 [56.7]55.3]46.2]36.7] 47.4 [42.7|38. 1| 55 | 16.3 | 42.4 | 72.1|38.1 | 42.9 | 62.7 | 40.9
%i |[Rv (%)]55.9/53.1/40.4| 36 | 44.4{38.9(36.6|53.4{16.7|43.3 | 67.2|40.5]42.3|61.9[42.5
& x 0. 3560. 3480. 3630. 359 0. 369 {0. 3500. 354{0. 348]0. 324(0. 326(0. 345{0. 334|0. 324|0. 339]0. 325
ﬁ ¥ {0.3550. 3480. 3520. 352/ 0. 379 0. 3480. 358 0. 354{0. 324 0. 325|0. 341 0. 339 |0. 322 0. 34610. 328
~ I\d (nm)| 579 | 578 | 584 | 582 | 575 | 580|576 | 575 | 476 | 474 | 583 | 558 | 473 | 577 | 491
% P, (%)12.748.12|16.6{14.1{32.5| 9.4 [11.6] 10.9| 3.8 3.3 6.5 | 1.03| 4.5 3.3 2.8

®6 WRETVHEFRHAINER

Table 6. Electron microprobe analyses of pyrrhotite

MrER (%
¥S ¥R
S Fe Cu Ag Au Zn Te As Pb 58y

S-7 39-99|58.99{ 0.21 | 0.09 | 0.46 | 0.02 0.52 100. 28 Feq. 855

S-19 38.78159.67 | 0.11 | 0.06 | .07 | 0.06 | 0.10 | 0.54 | 0.31 {99.70 Feg, g3

N-16 39.19 1 59.76 | 0.04 ' 1. 02 100. 01 Feq. 58S

BEGD X FREHST (RD A, ZTRNERKT AASTRER, EEE&RS
5 1A1C AW EN TR W B RE, TS Buerger (1947) ABREY RREMEH
B (a,=6.87A, ,=22.7TA) —B®, B 2ANC RIESEH . EXFHEHT, HKETF
Ehigeit i E FHEY . AR R E S 1 N E25)2 3. 9388 1 3. 9587,

EHMETUE, AKXV WRHEGIREAGE, FHERE. REEMFEREYEL
F5, BWEE Hy=2366 kg/mm’ (fiff 50 ¢, 3RFH). MRKT XN ANER, ¥F
{0001} HFEE (B 3.

3.2.3 HE HHHRIEE, FEFEREREER BHF O SEEV 4, RETLE
0.04~2.4 mm 28, ABIIANFEWF Fe: As: S KEZE1:1: 1, N Morimoto Fl
L A Clark™' MR R, FDHRS BB, £ Fe-As-S Z TR+, BOMMDH M
FHROM—&E, MRE-EHTENTH, 8%, Fe SREZBEEAEN, 7 33.3£0.4
(FF%) HERA, S, As BURK., BPOHBA R FeAs,..Si:.. AT KFDHILY
RMARRS BFHHIAPMEREUFESTERLE . SHEER.ZEDHHRERXN

FeAs,. 94~0. 9881. 06~1.02 0
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%7 WRSTH X SRTHNRE
Table 7. X-ray diffraction deta of pyrrhotite

o
o RESH (A
TR 2357 d (A) I (% co/ag BERARO
ap Co
2. 9719 34 6. 8562 22. 8451 3.3320
2. 6414 42
S-2 2ANCH
2. 0639 71
/N 1.7177 43
SR KO 2. 9796 32 6. 8937 22. 9607 3.3306
2. 6430 41
N-18 2NAC B
2. 0652 100
1.7217 40
2.6530 , 60 3.4520 5. 7620 1. 6690
2. 0740 100
Potosi B 1. 7260 50
M19002 1A1IC &
h, BFHE 1. 3270 40
1.1060 40
1. 0520 30
0
@ A, C: HBEREHLHRTURKERBE, 4 @) ~3.458, ¢ () ~5.8A; N=3~6,
bR E 2
@ i E AP KR R T A R
%8 BUNE¥ES
Table 8. Chemical composition of arsenopyrite
B4 (%)
HS LR
Fe As Au Ag S E
$-139 34.33 45. 30 0 0.22 20. 02 99. 87 FeAso, 9351, 02
N-160 34.28 45. 46 0 0 20. 09 99. 83 FeAsg, 0551, 02
$-12@ 34.77 43.15 0.0026 | 0.0035 20. 90 98. 83 FeAso. 655, 02

O BFHRESH, BPER IR BT KRR A
@ LT EF MR E R E WA LR BT

BEEDREMGRERE., 2 X KM, FVEKNEDB =R R, a0=>5.7362A,
by=5.6787A, c,=5. 7729A, B=112°07" , L ER FHiK £k 2. 6744 (91), 2. 6547 (100), 2. 4384
(66), 2.4069 (54), 1.8222 (39), 1.8115 (43), 1.6314 (25),

HETUE, EPHRFENRELE, EWURS. REEZadt. ESHESHRnEE
BHREAFVDHE. SDMRHBNFEHBNEKS. BHEEE Hy =985 kg/mm? (faff 50
g 3FH), MU TEREE 6.5, FE D=6.2g/cm’ GIH).

3.2.4 HBV SRBRVYTEEVHNERMNKTLA=#7 Y. R IBFTNEZHEE
HRETER. DR HMERKT FEF MR, F-tHRRET 5FDEE, £E4
Erk, BLLFEEBES, HEEHE U~4mm), S HAREy 58F0 . BEESY
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4, BEVHFEGE, BESME 0.5~1mm), FE-MHARBEET S rmaitE, B
WMTRAERERGERUE, FERERLVEMA A+ ZEE, RELH/ (0.01~1
mm), LI EL=FEHEY, i 57 X REY.

K9 HETHLEMER & 10 BESTHNRBITENT
Table 9. Chemical analyses of pyrite Table 10. Minor element characteristics
2S5 (%) of pyrite
5 TP S ~ o = ppe YT v
B 6 s-21
S-6 | BEKD 1| 52.82 | 47.07 | 99.89 | Fe; S AS o1 o2
Co 0.0059 | 0.0087
S-21 | BB | 52.53 | 46.98 | 99.51 | Fe, S Ni 0.00078 | 0.0035
Ag 0.0238 | 0.0119
7 [ ¢ i I3 S 3 i e S B AT a | Av 0.0005 | 0.0010
B | B 0. 001 0. 0217
%5 Mo | 0.0001 | 0.0002
WEHY L ER R Fer o0 (R D EEKF . 5§ g Ga | 0.0007 | 0.0005
HET OMBTEHERRAY, HKF EAB C| G |<oo0z| 0002
As HEBANZREY M 21. 7 571 2 5,58 Se/ TI | <0.0062 | <<0- 0002
Te, Ga/Ge, Co/Ni LA T, HET  XHLEEY K i <ooozz(7)5 <00;)22‘;5
(K100, ATLUAN, BEH RO 1 AIHEAT, AW b | 00007 | <0.0003
1 Bi, Te, Ge. Au, Ni HH¥{Epya, Hm, 48k Au/Ag| 0.021 0. 084
TP HSERZ G R PRI - MR- ?%E Se/Te | >7.4 <1
HHTHSTERA, BET KR AuHES, ERF 1F {fg Ga/Ge | >3.5 2.5
AR LI T Au 2 Ag. BigmibAa S, Co/Ni | 7.56 2.5
WY H Co, Ni FHEHWET —EHE L. sy B 3B R SR e B
EHE, IRREREED Co. Ni EHK (nX10"~nX BT, REIHT

107°), Co/Ni<<l, HH¥MEAHLF Co. Ni HEE nX10°~nX10"%), Co/Ni<1, K
BE BER, WREH. ERSUOLRRKED &89, Co. NiFENMT LR -H 2
(nX1077~nX107"), Co/Ni>1, &EF KH KD F Co. Ni P& BEMN A 73X107°, 21
X107, Co/Ni=3. 4, HHWHEERET M3, 58K REMTRRE 1 H 5%y
BERXA,

WY 5EEY HAMRESE a Y. 5.4233A F1 5. 4225A, FTEBLHT .
2.6995 (100), 2.4168 (38), 2.2068 (29), 1.9126 (27), 1.6317 (61), 2.7062 (100),
2.4213 (42), 2.2101 (29), 1.9151 (31), 1.6337 (75) CGMRX# . FEH KB ZETK
RS H3) . 5 JCPDS 6-0710 £ H (ao=5. 417TA) P HE:, AT KELST W EES
B K, SREPESTENEETFILE—H, XRFNAREY SHERSHBTEZK.

HEBETHRHENER, HRFEMHOERLE 5. BHEE H —1242 kg/mm’
(5147 50 g» 3WFH), HE D=4.99 g/em’® GHH), _

3.2.5 REEEY LT BREEW 620 G 640 EMOARE, EHILTBRESR
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B, RESTVHSREES&D LB, #EARCERHOR GHAEARY . Hegv L, K
£ 0.2~0. 7mm, RRMEOCBE—MK4~6 B, HTUE, REXKTCHEBRAKEL, HK
g R, R A NSRRI B R (B 5).

BT BAMmLEY. S ETEBRNERGH (S, HP Ui FaMEga S .o
e, Fe EFEELFRARNATESE PO, BREEKTV 5SHET AR, ERLRAR
ZEHy, Boy Fe EALM Fe'' . Fe*" FUBME KR ZEPRR, Fe'" RBEAHEEKILIR., BEKT M5
TR FeFe,S,". BEZT HE S Co, WHTHET GR 1D, AT KK EEH & Co
0.09%~0.48% ., WH BB T —.0, Co & BEFWFRK, MR H .0 Co X BHE,
Bk Co Sb, BEED XS Cu, Te FHBETE, HERLOCEWHBTRFERA AR, BRA
BEBRALEE Cu, SEEAE Co MEHE Te, XNHAREERT EASEF, BRHL
A5 RAWELY

BEKTVHRFENRE, SHEREVHELYN, ERHBALEER, BEOBHRE

WARHRE. NBEF—-F.0, REE (U KKHF: 34.5, 31.4, 33.4, 34.1, 35 (546
nm),
3.2.6 WNEFMFET NP B4R (0.05~0.08 mm), ¥ GHEHRY . AR . &
By, FET A, ARG 24/ ER . MECR SR (0.001~0. 005 mm) AT E
o, NPT R TFIFEESTER (%) S32.11, Fe 4. 22, Zn 63. 3, Cu 0. 30, As 0. 01,
BB 99. 93 (P EMBABELGT RHET RTBRFEEIN) . AFER: ZnggFeo ) uS. &
HERBAERNE S, BEEEE Hy=284 kg/mm* (fifif 508,

HETAENF B
11 BRESTETRH IRWE], £ 2 E 4k
Table 11. Electron microprobe analyses of melnikovite (0.04~0.02 mm). %
B 5 N-18 BHATET FHAER
RERLE ) 2 . ' ; =TI, Bl TR
GhE—-HL) v
S 52. 86 52.13 52. 03 52. 86 52.63 HoiT. TR AEE R
g Fe 46.43 | 47.37 | 47.24 | 47.04 | 46.56 (%) WMTF:S13.61,Pb
. Cu 0. 08 0. 23 86.26,Zn 0.13, As 0. 05,
i} Te 0.09 0. 04 S 4 100. 05 (el 1 E # R
% | Co 0.44 0.30 0.24 0. 09 0. 48 © : ’ A
B | 99.81 | 99.80 | 99.60 | 100.03 | 99.90 Bl Bew K H R B 5 B Bk
R Fer028; | FerosS: | FerosS: | Fepo2S; | Fey 03S; 5 HE ﬁ. ¥ro. fbF R
H e R B2 K B BB T B 5 e A T Pb, S, HEH R EH
AEM, B, HE

EFB AR NFE S5,

3.2.7 HEFY ZEBRRKESHETHEFT . SEEL 0.002~0.003 mm, HEHFHY
i, mEEV RSO ETHHEAE, EXMETHESRELERATRGE S, ERHFX
MBEEERNE 5. ZEFHRET, FERET LERSS (U0 T S 33.58, Fe 41. 29,
Cu 24.33, Te 0.14, HF 99.97 (PEHEREREY KRR RS . R
Cu,. Fe, |S;,



136 ¥ K H b5 1995 4F

4 W ANEHHEE

4.1 FhE

T aEHEUSR., @R, @pkEReRyE, B, MEAER. £HR. RRS
i s

BRE BHEV . BEKT. BT SLBRA MY EARRESEIHFTAE. ¥
BASEKAET YOS, BAYSE>80%., SRWEZHATFI RS TSR, R EEHK
i,

Mk MApk- BRI E SRFAYIEREEERES A, BRAKRWE. Fit&
T kEZMAERRT LR, ERAK-BECRAE.

ABRE FARSNTEERERART . MRETSHRILYRSE, BRAT
WHE, ABKNR—, BZHE0.2~2cm FEHEN.

FHRWE FD. HKTELRHAYESEESEEMEHS, BRHARHEEYE
HWRHWE .

miAME TERBREVIKFFIA, BV, MBRKY 5AE. AR &, BRERH
M, EEREAK, RRERY 1~1.5cm,
4.2 o048

TAEULREH. REWIE, FEEIILBBREH. BRREHWREREH.
4.2.1 ZREH BESRREW, SRTBHREY . BDEERARLHEH. X&T L
EvHkBEs&. SUERREERES, XATHBERUE. dTFHEMER, vOKNR
B, RREHEBMTMEERR, SELSEAERNEREREWHBLRH.

e R REH XRZRBBEERESHNELTHAN MY G450 . BT . ]
B EZEBNAEN, EEZRET, AIHEERLEFSENBERREESRT FRE
B4/ RE B SR BT S (0. 006~0. 02 mm) 'BHF BTN . BFHRBEFT SR
TP ER, SEATRMEH T BIEIERR S AR,

HRZH BABRMRFY . BREKTSHLY, ¥HRTEERNARSEREGTY
A, AR AESKATOREIZRERN (BhF 6,
4.2.2 HMBEEW ZTKREBRLBLEHET A .

EX R ERTY SFR

INEED EHEy ZnS-CuFeS,

BEY Nay CuFeS;-ZnS

NHEY HFRAY CuFeS,-CuFe,S;

BERE S8 Au- (Ag, AW
WK BEEWAE LT ILH.

ARG N, RET 2RI ETE K —E ALt i . Y 2K LY 0. 002
~0. 003 mm, WA FNEF . HEREROIAFHEE, BRERRT. ARERRA, R
TRER AR, HEERAETRAERL.

FRREH NGV EHPMM TR, BR. SR WERIGE#ET — 4RI
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HEWRSEIANTE . NET #RE LY 0. 0005~0. 0025 mm,

AR R &5 FEATVERFVE—ERAEY, BRI REE. A
NERTHEREFE -FRA ML, BRBRRE T REE.
4.2.3 RREW DHNZREHBREAE, BV EREPERIHE LA, TENZRE
R

TRERBEMBKIRGE W RETHENGT BEEMNRIA, TR A 48k 7
bk, KREFBAREFAY NURET HHEDNMARRIITIRN, BRI K 4K ™
Bk (A D,

TREGEN B BREEDHBRANRMAFRSAREEOHETER, BREE
W EEEENT, ERBARENIRBOEH (BA 8.

TREAGEN FHEAVEEDRRATERATA, BVEEREREBTEHEAR, Bl
AN ERAKRZRE TERAEAT .

TRBEGH HEHFVZ2XREEG. BENASERETY, BNERRFESRT
W SIE .
4.2.4 BEESHREH BESVEARLCBHRREHRR, AOBR—H4~6 2. B
HEy o BRKEL, RERSRELLER, RANFEHROR. BREERITHEE
MEAETE (BA 5,
4.2.5 FABEEH HNHNIBREHAEREH REV RERGTENERT
WHHAE, NESKHEEETRER, BRE&EMK/PIREERAR.

#12 gEaNS. AR >
Table 12. Gold and copper contents of ores S H“E EJ{J_E g‘ﬁ‘ Ha zﬂ 5}&
- TiTE e B, HHRAERES
K WA EABE | P& BEEE
Cu (%) | 0.63 |0.06~6.55| 0.80+ |0.05~3.80 ZRKMEFHT A EERRED
Au (g/t)| 3.80 [.15~45.59 3.64 Pp.15~45.49 A KEFTABEXAK. BB S
LA, 1983 BWEL, FRET AT NIHAY

FANBELST AR EREY, §T

EHRMADER<15% .7 A RCRMAK-RIPREE, LB HELT BET E T,
HERTERET KAMBEE S . FERLEDER>S15%. TATEIRREE, o
HFELT BERILLUTBET&H L, P, SFkHSLRTVESBEEEL. Ttk
M AT ERFEAMFE, YREFRETFAWS.
5.1 FANTEFRAS RS HIE

TAENEEFRATREME. XLy BEAEUYTBE. AN FYRLRELEERR
#12. BR, EMNE. FRUSER T TUER. RETMS, HLBHTH &R
B, MERFHRARBL. LT BARIEL.

FEXERVYVHFE. TRFEVHERRAT. LCERIVERET. ®EHY . RAESRS
FERFFAZIADEEYHE AT BERLEHRAD. Av-Ag £FIY, 5 Ag. Bi LY
(R 13, 14). EREAF LHUERVTYFE. TEEVHRERE. BV EREWRTF. D
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BESBIESMHIAY . MPF (K13, 10, ShEatr i, 85 siias
HEERERRS.

13 SRECHPSIVEAHTFHIREBMLEE )

Table 13. Average content and variation range of gold and copper in metallic sulfides

Cu Au
7o .
B4 RSl A5 4k FHE
HHF  [32.36~32.5| 32.43 (4 0. 00017~0. 00479 0.00158 (4)
BMEHY 0~0.58 0.29 (2 0. 00030~ 0. 0005 0. 0004 (2)
wEy 0. 00050~ 0. 00100 0. 00075 (2)
0 0.00260~0. 00349 0. 00300 (2)

BESFYTERREMYE AEFZEFLRA RS CET®R, E0E, K8

14 SR HPLTENEFREM 0

Table 14. Electron microprobe analyses of gold and copper in ore minerals

Cu Au
78
AL #4918 BALHE Rl
HET 30. 53~35.83 34.88 (5) 0~0. 39 0.09 (5)
HEET 24.33 24.33 (DD
BEBE 0. 04~0. 21 0.12 (3) 0~0.46 0.18 (3)
By 0.08~0.21 0.145 (2) 0~0.01 0. 005 (2)
INEED- 0.30 0.30 (D
A% 0~0.73 0.41 (8) 81.77~99.27 90.57 (8)
Bey 1.4 1.4 (1 67.3 67.3 (1)
S8y 0. ~0.25 0.09 (4 30. 5~46. 44 38.27 (O
iR 0. 49~0. 56 0.53 (2)
BHEHs 0.16 0.16 (1) 0.08 0.08 (1)
MRS 0~0. 09 0.045 (2) 0.1~0.11 0.105 (2)
H R 0~0. 31 0.12 (6) 0~0. 44 0.07 (6)
THARR 1.38 1.38 (1)
HRR T 0.03~0. 61 0.32 (3) 0~0.02 0.007 (3)
RESHHRTFRRENN

&, WMEZESMERAL —E AR, EFR 11 5K 24 ST KBTI
Eah b, HOTRA Au-Cu @UERTRER—EXR. NE 2 TUES, EREHMM,
Cu iM% . (HEED & LH BFE 400 m KU B) #HRMHERE, BARK; WE
BHEL G5 400 m LI, HEREM K, S @& REEn. ZEEF ML, Al
ZARRE Ca AR, EVELEH R 400 m BLE), BEMK, Au B AL ZEREAK;
EERREL G785 400 m IT), Au @A XE M, Au, Cu i ERBAFIES D Y3L4:
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HEWDHAX. FHRERNRET-EDHAGEESNERT. BRE-WY &EE&D-
LB - BT AN REREE 244, MASERTAEFEE£NBE. EF
WIBFR R, ®EF . AREER T EEERAEEARED S, BEMHMMEFHDT. B8R
EHTIEAR. MZZyHASEEZBNTETERER F NEREV-EDHAEZ L, X
TERAEMTEAT . HREWESE, WERER GrE 400 m T Au, Cu BEFHES.
B RS RS- WA S EESM TV R LR, EXHEERER N, ZA8 BB .
HT, KBS BRE 400 m ML b)), M8 &6 KBEE AT, £ 56K Tk E HEH
WM A BREH A%, ERES 1983) MY, EEHE i 290~250m) Au, -
Cu R BERK, XEANEBEIELSANERGTV-SDAS RV EEET- BT
(E#T) A4, % Au. Co BAEME. RS EIERTBEEOHETL, TLHUANEER N
mlb, WEREMMM, PARBEETEL: Au—Cu—Mo,

W EERMEE, Au,
Cu LN E —EHA . 1t
Wy B 1~2 50k, HEE
B Au, Cu fhAL¥ R b
e, mER BT 2 &L
b 564 miRE M. BT B
11 SERARRX BT, Cu
m L E, BRF 1%, AR
Mgt AR, HE Au U
FHAEIE ., Au, Cu L ER"
A8 L AL AR XS AR B AE
T g, o (19200 HIRRE
Cu | 2 3 1 a 6 7T B 98 10 % 3.

5.2 &IFEHFEXXER
B2 1189 (2488 &, FaRITEAT T4 BT LTRSS

Fig. 2. Vertical variation in gold and silver contents of SR ORL 54, 1983), %t Bi.

No. 11 orebody (including No. 24 orebody). As. Mo. Ag. Cu. Au tFiE

Bt HEERERH Au,Cu X

AUEEY K15 TR BE (O TEH, EHEXAR—0.2~—0. 3 fKF LA]

WoURD ABEE, —8 K Mo, As, Bi, FMIBIHFETE, 558 Au, Cu, 2 W

FrE. Hoh, EXMFEILTER (1 5hkk 24 580 BAFE Au, Co I E#ITHHEES

Br, AT 29 600 MEGMISETT, tIKH Au, Cu BT R HAHEE . ENTARRECE 0.3

~0.6, FIEFALUUIN, FHF Au, Cu R R HLEHEY, HERFEY SR E EHHTT,

Av thHEESR, RKBEE S Av 5 Co BBRIE TR, T (114 FLE 20 9 38 (b2 ¥ 5B
.

5.3 SHRNSHBERS
TAHEENEAERASH Ag. Te. Mo, Bi, Ga, Ge, Re, In %, H1Ll Ag. Bi B
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B, Bi0.01%~0.02%, ¥
{8 0.013%; Ag 6.82~33 g/t,
FH{E 16.5g/t GR16). B A
' Mo & ERMK. WILFT B 6
NAEHBLES, Mo
HERAET, HEELILY BEMA
M LRFEST, Mo HHN
34 0.004% %1 0.012% , X 5%"
MR R B AT
T E&TELHE A NI
HARKIEEY, MEET X
AEEI T BRERARRES
R AEH o, Kesler (1973) B
REEAHFAT P Au, Cu, Mo 1y
KRR, BEHET A LI4
o AHLR B EIE /Y BE 5 -
By MBLAEH-27 HE, BN
AIEE R R RAR R B 74k

2%, BR, ZVKBTESE.

Au tg/t)

M3 1155ke. HEERNERELHR

Fig. 3. Variation in gold and silver contents along

strike of No. 11 orebody.

% 15 FANERERMRTRNBXERE

Table 15. Correlation matrix of main and minor elements in the ores

Bt Mo As Ag Cu Au
Bi 1. 0000
Mo —0. 2640 1. 0000
As —0.3576 0. 9104 1. 0000
Ag —0.5377 0. 3878 0. 1048 1. 0000
Cu —0. 2992 —0.5436 —0.4316 0. 0165 1..0000
Au —0. 9981 —0.0914 —0.0398 0. 0597 0. 3502 1. 0000

T EH Au/Ag HEE B AITEENEL. R W Boyle (1979 & FK AT K Au/Ag
HEMTFRER, A =MERNERT K Au/Ag HE>1, EMNESEAERET K, B
BHEET K, KEHWERLS. TR, PEREGTHE L&A XK. BEFHT + Au/
Ag W —BEHEBME. A XFRRET, FHEF L L EBEHRT ) Au/Ag HEELR
K. BEERLE “FA8” 97K Au/Ag WEEN 0.2, HEF IR, flmE=RH/R. B
1845, H Au/Ag AN 0.002~0. 095, & K/REEP K+ Au/Ag tLEA 0. 14, KF K
Au/Ag WAEA LT 0. 08~0. 92 Z 8], KL TE 0. 08~0. 43 HFE K, FI{H 0.30 (R 16), I
“GIR” MFES KRN Au/Ag LEEE, HIEEET KA Av/Ag HEREHZ, IHFTE

BT EFBEET R RE HRERRHRAE SRBHD WRE R ZRERN.
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F 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0 —0.1-0.2-0.3

M4 BRRTRBREER

Fig. 4. Geochemical lineage of elements in ores.

£ 16 THPESBHNLEIN

Table 16. Chemical analyses of gold, silver and bismuth in ores

¥ OB Bl CHERD Heily GEEF )

Ty
¥ 5 I-1 -2 I-3 E-4 I-5 I-6 -1
Bi (%) 0. 02 0.01 0. 01 0. 01 0.02 0.01 0.01
Ag (g/t) 17. 50 11. 00 16. 00 33. 00 14. 50 16. 80 6. 82 16. 52
Au (g/t) 3.28 1.35 3.26 14. 21 5.55 1.27 6.25 5.02
Au/Ag 0.19 0.12 0. 20 0.43 0. 38 0. 08 0.92 0.30

SREBRER LS, 1983

ET Ag MBI RERS, SXBNHEAMERT WY, BFHEESER, B
L& Ag. Bi EXFRFRRFELETHAD I (K4, 6. 8. 100, KESREMIFT Y=,
EH, FERET AR Au, Culd, A[EEX Ag. BitsESF .

FENS. BT YRFTEOT:

(D) B9y BRTEACNELIHESET S, HIiTEHNET YL E WHET MRS
AT

B4R HEMIERAR (0.01~0.05 mm), 5ERE. BRUWRE. mibitE, &
TR L REZH, BEP F ¥ E Cu, Zn, Au. Sb, Pb, Fe ZE&FTE. X 17 ¥k
2R FHE, BT EBEDILERD: (Ag.wCuoowZneon). Tey,, @LH Ag,Te, &
TME, REFEXKHAMTREAEHE, HREENFOEERNE . BT Ea/,
EXMAETUE, TUNEIERTSTHE.

MRHERNT XEEXR THEFEREAN, BERORE TR E KA. TEHR
X WA THLEFYEULS EL . RS T ¥ 5AR%. HRE . R4,
FREBRH—EERPRI G THEY R, AR GHT L EMELRR, R EL 0. 002
~0.02mm, REFEHRKBEHFRECEHE, CHHAERBEFLRBRTFYUHX 1R
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GRS, | PLFERDTTFHE G171 FTHETIILFELR: (Ag. PbBiws o
(Te,Sz.0)usr fRIHA (Ag. Pb, B)s (T,Sy)s. N=AHFIREFSIINGERED, SH Te § &
B E . Ag. Pb, Bi &RZALEK, #5i1E Pb 1 Bi S BZMLEKE A, {HRZ, Ag. Pb, Bi
R=NTERMSRANEREN. W= TR TR 2GR, EN258: 70.9%. 70.10%,
69.96% . B, BFHREMWIHEREEN, Ag, Bi, Pb FRMLEAURHTRERAZRE
BRIGH.

& 17 R STYNEFRHGIH OO

Table 17. Electron microprobe analyses of silver and bismuth minerals (in percentage)

HrER
T AR [
N Te As Sb Ag Fe Cu Zn Au Bi Pb | BB
8-19 (2) C 35. 95 61.91] 0.17 | 0.56 | 0. 40 98. 99
AT S-14A (B) 36. 71 62.72 0. 49 99. 92
T 36. 32 62.32] 0.08 | 0.53 ] 0.20 99. 45
$-19 (2) C | 7-36 |20.93 18.32| 0.1 | 0.030.07 3.32 |49. 26]99. 39
BimEsR s | S-7 (1) A | 8.43 |21.44 0.13 123.00] 0.35 | 0.61 | 0.06 22.29(24. 81[101. 12
%o S-7 (1) A | 7.54]21.78 0.24 {18.46| 0.12 | 0.32 | 00.9 | 0.02 |36.52|14. 98[100. 07
T 7.78 21. 38 19.93| 0.19 | 0.32 | 0. 07 {0.007]20.71|29. 68 [100. 07
B fib-E 14. 81 0.15| 0.16 0. 08 |20. 42!64. 81[100. 43
S-14A (A) | 0.50!19.39]0.21]0.35 0.08 | 0.09 0.10 | 0.10 |78. 33 99. 15
FEREEAE | S-14A (A) [ 0.451]19.2]0.16(0.13]0.07 | 0.06]0.09]0.11|0.11 [78.22| 0.44 {99.04
S 0.48 | 19.3 ] 0.19 | 0.24 |0.075/0.075|0. 045 |0.105|0.105|78. 28| 0. 22 [99. 12
S-7 (1) A |0.05 0.5910.37|0.20]0.13|0.31|0.11 | 0.44 [96.91| 0. 44 |99.55
S-14A (B) 0. 05 0.22 99. 39 99. 66
N-18 (1) A 0.03 0. 05 99. 87 99. 95
HRE | N-16 (3) A 0.59 99. 00 99. 59
N-16 (3) A 0.16 | 0.59 | 0.17 98. 98 99. 90
N-16 (3) B 0.60 | 0.20 98. 80 99. 60
1 fH 0.008]0.005| 0.1 | 0.06|0.18 | 0.25[0.12|0.02 | 0.07 |98.83 99. 64
EHERM N-16 (3 A 8.35]0.911.38 89. 26 99. 90

iy o ] B R B B A 3 5 B R R A A AT

(2) 85 XK TEPEAZHET Y. R0, SWAED . BRI .

HRR DARSTHHET Y. ¥5E2%. TRT . R, HREAETSEL4,
ZEMERR S AT EEY . BHEKY . SONEEHBP, REL0.01~0.12 mm,
THRARERAAG, EESPRRERIILAITHFE, FEERMSENRS. BB F
AT, BREF Bi= 96.91%~99.00%, %% S, Fe. Cu, Ag BB TE. Ag 58
BHEE 8.35%, R EMARY (1D,

EWAST XHHERIET . BRTESD R, REELCLNEET Y, 2814
Fgitk (0.002~0.02 mm) SHKS R, #yYtE., REFAIOEHTEOAE, 5
HASESE -BEINEEKE, RERUHHETHES, O E5HETEaRAER
(F 5., BT EERIESENE. BRSPS RTH. 7R Pb
Bi. 0 Sy» fAITLSG K Pb,Bi.S,. 3% 6PbS « Bi.S,. Br EE A4 Pb, Bi ¥, EHWET PAESH
B Fe. Cu. Au® (F#17),
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FFEEEET (hedleyite) B/ WA H), 1945 5Ef H V Warren il M A Peacock B IR
REDY AT R AT SAEECR (0.01~0:03mm), SHKSE. AR, HET L
., TR RS o EE, BURSHRES, e, RHE (X)) MEaERS KT H
BB R MRS (Rigo=58 1, Rsu=061, Rsso=061.7, Res=62.4; r=0.3411, y
=0.3426, R, =61.4%, A,=576 nm, P,=5.1%) —&H®, SIAMEE L, LR
RPREE GRS,

FREESAET TR IS A (%) B Bi79.26, Te 20. 74, MEKFEHMMRHLT (%), Bi
80.60, 81.55; Te 18.52, 17.60; S 0.12, 0.04, " FGH BEAIEEH R AR RS H 7 1 1L F
B4 (%) Bi 79.31, Te 17. 96, Se 1. 78, Sb 0. 14, Pb 0. 66, Ag 0. 003, Ni 0. 02, Cu 0. 01,
Zn 0.02, B TREMI TG R, BT KRS 1 Bi, Te TR EGEWEEE. MR H
FAg S TEMERAL S, B S EHERK. SHEBFEET KGRI —8, 29 KW
MR E S LMEEAS (EF1D, BUERSFHETE, HEXH BisAseos
Shby.04)s.05 (Tes.7380.27) 30

6 W BEETYILEASG

HIMBREKBENEHEFIREH, 9ANEREH TUTRANFERT B, Bl &
Z8 (R BB, AE- B8 R%05-EDNE. - FRG-ERE- ﬁ%ﬁlﬂ‘l@lﬂ
FRAG-AR-BRALS-HWH B, FRa GRRE HrE.

6.1 E=T (WEMLH ME

BEEBEE SRR, WA (>5000) KEREERSETH LK ERSF.
BEZEEE, RV RESENEE. #RMEARERY, ERENT =Ml
¥ (BB RHEAL); ERERIEET T ERZNAS. KERASE. KHrE®R
P L BHER . BEVFEBRHAY. ENE24KR RS/ FI Ly B rmmpa Rt
HBEAERNMERY ., BTFREYSERD, RERT LT E,

6.2 AX-BRE-EHEY-FUMEK

BT RGEA A TR A, BETMERA. BRAS-RIERLT YT
BARARE, FhEEs Ml R REmEals. MERE. E1EK, SO,
KK, BHAR HS, NMEEIFE SR A G HITITEHX,

EMEERMERBRIANFEL L, BAYILEHE BERET-F1, X2 Fe-As-S=
TEPREENTYUAS. REV ETERTV Y, SHUMEREEER. R BEERE
S, e (1~3mm), LEER Se/Te. Ga/Ge, Co/Ni H{H KBARH Au/Ag
HAE MHFIE (R 10, S EFESHREES. SHEDMEET EENkay W EERA
%, KAETE.

FURLEMMAYFTRBENTYZ —. UEDERAIEPREE M, € As/S
HERERBEEEY, MAHASEDHLERD, sTURBEET- SN TERE . &
WEHASHEF VORRIER 8 W RIT Y. LB FRIFSULE T, =R
¥ Fe BTN K, H7E33. 310 4 RFESFCEE M (F 18), Ul TBIEHER, £

0 EHF. 1980, K W HEXREMMHSLOMERT, voH AR ER, $48], 250~252
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EEMRIREITHENR. AHZEDH RS, 7 U Kretschmar & S D Scott (1976) 378
KRR - TR R L RGTHRE N 3900~475C (%18, B 5). B, REHR S
12 § X SRR R BEDH 4N 1. 6314, FIA Clark 19600 #1#8 4, H 5
iR EXZEREGEDH FHREL 390C (B 6), FRAES T ERBHEE 3. N\
Fe-As-S R R HIREE- M B (B 5) FRIE N, SREV LENBD EMBHETE 363~491C
ZIH, FRHNRIEHR FeAs. S0, FAEMT. BFHEITE X HRMBOITER
KBHFERE S Kretschmar % (1976) WHFRAY S, RREHF o THEE SRR
HEAKEGE, WK As JET20 s, HPERECYARERMTEREHRERE,
RAARGUBEEKY . FOHAENAEN Y —BER 340~500C, 5 HEEEL—F .7
LhAD, ABrBU R N 340~500C, T#E), KT FEBHAWTE 390~475CH
B P AL

BEOREBGEES B TREENE
®18 BUPEFESNRFEHERFERE LT As/S WIEW L., EMED
Table 18. Atom percentage of Fe-As-S in HITE BB B, ) Borton (1969) Y Fe-
arsenopyrite and its equilibrium temperatures AS_S,ﬁg’% *%@Eﬁ@ﬁk}iﬁj%ﬁl’ﬂﬁ ,

B ow FFaas TR REBEKF - SO FEHOTEE lof s,
Sl % as|r] s | @ e

1 | S-13 |32.75|33.42(33.83 | 470 %@ﬁﬁ@gﬁ*@ﬁﬁ Au (8,
2 | N-16 | 32.85 | 33.23|33.92| 475 100 . ERSV-FVASEETNHIT, &
30 | $12 | 31.1233.65 | 35.23 390 bR ESE, HE, FHANDHE
© WHEMNT, KR BB TR MELR, €T YEE LRGEAFEY #

REE, WY, HREINTE
Bw, ZHEREARBBENTY. 2R, £RBELHABHET L, KESVONERLE
KV -BDASH. A2V KT AERH, £V HESEP-REMEZGFTIER, RATET
KERFF-BPAGHERBERS, AR TEHNESR. HE, ZRBRENEHENE LR
WHEMZE. BTHD, RV HEK. RRL, THEWEREERMNZE,; Mz, E
MBS, HHRRFD . KRGV FE F WRMAY . HERSMILIER, EF€
KEEE.
6.3 AX-FHO BRE-AHTHEK
PEE AR R B9RE T, AP I i KR LB IR . B S A M 1 R gk g
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ORE MINERALS AND CHARACTERISTICS OF ORES IN
THE XIAOXINANCHA GOLD-COPPER DEPOSIT,
JILIN PROVINCE

Chen Dianfen and Zhou Wenmao
(Institute of Mineral De posits, Chinese Academy of Geological Sciences, Beijing 10037)

Key words: gold-copper deposit, ore mineral, mineral association, Xiaoxinancha of Jilin
Abstract

As a porphyry deposit related to Yanshanian granite porphyry, the Xiaoxinancha gold-
copper deposit is dominated by gold and copper, associated with silver, bismuth as well as
weak molybdenum mineralization. Gold-copper (silver-bismuth) orebodies occur in chlori-
tized, sericitized, silicified and carbonatized altered wall rocks; weak molybdenum mineraliza-
tion exists in the concealed granite porphyry alteration zone. Spatially , mineralizations vary ap-
proximately in downward succession of gold (silver, bismuth)->copper (gold) —>molybdenum.

Ore minerals are rather complex, with the typical metallic sulfides being pyrite, arsenopy-
rite, pyrrhotite and chalcopyrite. Ores contain fairly abundant arsenopyrite, which is different
from character of most porphyry copper deposits, suggesting arsenic concentration of the solu-
tion was pretty high at the early ore-forming stage. Gold minerals ars native gold, electrum

and kustelite of gold-silver series, and the fineness of gold is in the range of 305~993. Besides
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native bismuth and minor sulfosalt-heyrovskyite, the silver and bismuth minerals are mainly
such tellurides as hessite and hedleyite. The gangue minerals include quartz, calcite, chlorite
and sericite.

In the ore-forming process, the typical associations of ore minerals formed from early to
late are in order of pyrite-arsenopyrite, native gold-pyrite-pyrrhotite-chalcopyrite, and native
gold-tellurides of silver and bismuth, suggesting that the formation of ores underwent variation
from Fe-As-S to Au-Cu-Fe-S and Au-Ag-Bi-Te systems.

Statistics of 600 samples show the existence of certain correlation between gold and cop-
per, with the correlation coefficient being 0. 3~ 0. 6. Therefore, gold and copper commonly
exhibit similar enrichment characteristics, as mainly finds expression in the fact that they are
both obviously concentrated at the quartz-calcite-native gold-chalcopyrite stage of the middle
ore-forming phase, and gold tends to be concentrated wherever copper is rich. In spite of this,
there exist some differences between gold mineralization and copper mineralization: copper
mineralization started at the early biotite (less sulfides) stage, and attained the highest enrich-
ment at the quartz-calcite-native gold-chalcopyrite stage. In contrast, although the highest
gold enrichment occurred at the quartz-calcite-native gold-chalcopyrite stage, it continued to
the late calcite-quartz-native gold-telluride stage, causing for the second time the enrichment of
gold. Silver-bismuth mineralization merely occurred at the late ore-forming stage, namely cal-
cite-quartz-native gold-telluride stage.

Ores were formed at 500~160°C and under 4. 5~74 MPa. During the formation of ores,
sulfur fugacity tendéd to decrease with the drop in temperarure. There are three major ore-
forming stages, namely quartz-sercite-pyrite-arsenopyrite, quartz-calcite-native gold-chalcopy-
rite, and calcite-quartz-native gold-tellurides, and the temperature and sulfur fugacity (lgfs,)
of these three stages are 500~340C and —5~—7, 350~210C and —6.1~—13.9, and
240~160C and —9. 3~ —16. 7 respectively.
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