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Fig. 1 Geoiogical sketch map of the Chanziping
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Fig. 2 Sketch showing modes of gold minerals
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(#2), EREMN/D, SSENAT, KEZPEUAREV .

X2 SVSNEI TSR
Table 2 Granulometric analyses of gold minerals

RERM (mm) HRE (@ nk W0 2 L4 AKX (%) (RHIEX D
+0.5 32 1 32 0.33 0.33
0.5—0.25 16 8 96 0.99 1.382
0.26—0. 125 8 125 1000 10. 39 11.71
0.125—0. 074 4 625 2500 25.97 37.68
0.074—0. 038 2 1600 3200 33.24 70. 92
0. 038—0. 019 1 2800 2800 29. 08 100. 00
a4 5157 9628 100. 00

LUK WNEV RRAAHR BENS

3.1.3 B4

#16 MK, 2T R# 0.65%—26.39%, R 736—993, ¥k 896,
HF o BT As<SUMERE THT A2 5%—20%, REBERE; 3 A>20%,
HEBNEST . |1 FERSH I IRERENZTREHSITER (3 RH, X
& Fo #1 Cu, 74 As, Sb, Pb, Zn, Bi, Pt, Hg, Te BXATEK. MR —HRS, B
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BRF—BABT KFRANGNS, EURETRRIALHHEREX, EREALH
BRESVHNRES.

X3 SVSNBRFRHITER (wt%)
Table 3 Electron microprobe analyses of gold minerals (wt%)

B8 Au | Ag Fe Cu As Sb Bi Pb Zn Pt Hg Te | B
PD; 965.66| 4.12 | 0.56 | 0.04 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 950
PD; 80.40| 9.25 | 0.01 | 0.00 0.00 | 0.00 | 0.00 | 0.00 907

WEE: WNEY NRAARRS BENS

3.2 R&EVHERSE
3.2.1 PERESH

REF T BEOHATREMELE., 1. 19 K#EFR, HEE< %, ITKFFHSR
FHR1L.6%  BRREYV BEEEBER, X &g E, BEBRBRS AT K0S
BAXENFENNABZBALRES: HARRETUMAENE, EHEFTFERROATHE
HUHEAREKE. KEAXRAXRS P, HERARLR. Bk, EHREW.
3.22 X

PRI (100} 3 F, KA U FESHAT ZEE (210) BE. Ay &SN\ EE
(111} B, AEAEREAS T ZmE. HERERC 3} 1 55k 2591 RS RILATIR,
FEHEE 80m HRBAI =P HUES, mEH (100) RBIML, (100} 5 {210} EEAL BN,
{210) ML BHE (KD,

B4 REVARNEQERLEEXA TSN

Tabie 4 Vertical variation in crystal form and fold content of pyrite

%‘ & {100} | {210} ({100} 4+ {210}{(100} + {111}{210} + {111} {100} + {210} + (111)
YM864 66.07 | 10.97 8.67 14.03 0. 26
g YM784 | 5411 | 6.34 28.50 10.39 0.22 0. 43
f YM704 10.21 | 21.38 47.51 11. 40 0.71 8.79
% At M | 50.60 | 10.19 25. 59 11. 60 0.28 1.74
4ok (X107% | .05 0.5 0. 59 0.13 0. 47
3.2.3 4bERS

REVHULERIAAK, R Au. Ag. Co. Ni, As, Pb, Zn, Cu, Cd. Sn, Sb,
Se. Te, Bi, Hg BEX MM B TR. REERS: S 50.23%—52.97%, F¥H52.0%, B
B S ; Fe 45.58% —46.87%, V1% 46.2%, BB 5. H S/Fe=1.92—2.02, ¥
K197, Ko, 73 % MIRER B S/Fe<2, N 7T%RMIHERBI S/Fe>2. HAu & EH8.8%x10°°
—74.8X 107, % 35.06 X 10~¢, H Ag SR, W 0—9.9X107%, K 2. 71X 107¢,

@ HRES. MNERELGXSV BRI AGRERIAN BFHRE). 1994,
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Au/Ag=1.35—41.56, ¥ H12. 58, R K (1.6 DO HB/BEL , IRHHEHBE ST K
EFEFR . RIBR(100)+{210),.{210).{100)+ (210} + {111}, & &
W, (100) S&HRE,

R & As BiX 1830X 107°—16230X 107°, -4 5816 X 10~%, 5= 1) B &F" (7530
X10")EEENT; Co T EY 110X 107 —240X 10~°%, T334 169X 10™%; Ni Jy 100X 10~*—
260X 107%, % 152X 107%, H Co/Ni=0—3. 17, F¥ K 1.17; As/Co+Ni —f& N 2. 72
—22.42 (% 5).,

x5 REV VLY
Table 5 Chemical composition of pyrite

S Fe | Au Ag ©Co Ni Se Te As |[S/Fe Au/Ag S/Se Se/Te Co/Ni As/Co+Ni

(wt%) (X109 __
PDs—11 [52.10 46.7:125.33 5.50 0 3 25.0 0.4 7180]1.95 4.61 2.08 62.50 0.00  2393.33
86391 |51.20 46.64{8.80 5.00 0 0 1.4 0.1 16230¢1.92 1.76 36.57 14.00 1.00
PD;—15 |50.23 45.58/59.40 0.00 10 15 24.0 2.7 9170} 1.93 2.09 889 0.67 366. 80
DF;—1 |51.68 46.87[13.40 9.90 220 240 0.0 0.0 7020} 1.93 1.35 0.92 15. 26
DF;—2 [52.52 46.26{15.30 2.00 200 300 4.3 0.0 6140]|1.99 7.65 12.21 0.87 12.28
DF;—1 |52.97 46.07{37.60 3.90 210 100 15.3 18.0 3130(2.02 9.64 3.46 0.85 2.10 10. 10
DF;—2 [52.65 45.88{74.80 1.80 160 100 16.4 9.2 5830 2.00 41.56 3.21 1.78 1.60 22. 42
DF3—1 }152.89 46.24]33.40 0.00 240 260 16.3 14.3 4390 2.00 3.24 1.14 0.92 8.78
DF,—1 |51.72 45.89]/9.40 0.00 160 160 6.0 4.7 5670} 1.98 8.62 1.28 1.00 17.72
DFs—1 |52.33 46.00[72.80 7.60 110 100 17.0 19.5 3480} 2.00 9.58 3.08 0.87 1.10 16.57
DFs—2 |52.45 46.28[49.00 0.00 190 60 16.8 13.8 €680) 1.99 3.12 1.22 3.17 2.72
DFs—1 |51.82 45.94[30.50 1.90 280 290 18.0 7.3 5540/ 1.98 16.50 2.88 2.47 0.97 9.72
DF¢—2 |52.38 46.28[44.10 0.00 200 210 i4.1 2.5 2230]1.99 3.70 5.64 0.95 5.44
DFs—1 |51.27 46.08[25.50 1.60 330 260 4.7 0.2 2720|1.94 15,94 10.91 23.60 1.27 4.61
DFy—2 |51.79 46.28|26.50 1.50 230 190 3.7 0.1 1830{1.96 17.67 14.00 37.00 1.21 4.36
¥P  [52.00 46.20]35. 06 2.71 169 152 J2.2 6.2 5816] 1.97 12.58 7.80 12.40 1.17  206. 44

N, PWEY NEREH R R

Hse FiyE R172X107%, Te FHF s REVORESHURBTRER
B 6.2X107%,Se/Te=12.4,S/Se {{—fx &y Table.& Unit cell parameters and trace element

2.08X 10— 14. 0X 104, 313 7. 8 X 104, contents of pyrite
ERKEAET PRl PDs PD:
ARERORSET AAHARNRREMCR As 0.7180 0. 9170
= - —. | Hg 0. 0009 0. 0010
M, R o¥S=+0.32——T.58%. £ lco % | 0.0000 0. 0010
3.2.4 RKEES¥ % Ni 0. 0003 0. 0015
e e I B
K, Co, Ni. As, Hg. Sn HRFETRE a0 (A) 5. 4169 5. 4174
B, Hao B/ TEHRME, TBE5SH 2 v (AY 158.9486 | 158.9900
X R dAklA 3.1265 3.1271
° g dhELA 200 2.7073 2.7078
3.3 RAEMNERSTC - dhkLA 220 1.9149 1.9153
3.3.1 Fﬁ&ﬂ}[‘i dAElAn 1. 8237 l 1. 6335

EEEMIRRE L S Ly, T AT TR
EMEABRRAEZRAREN B, ERERNEKE. KBGEX, MRS E.
XA TRNMR, B, FRSHLRENTAY, ZRR, FLEIK 2. 66, FEHEABRE
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REARABPHAOCARRBMARUEAR., XWX PEN. ERAER, EK2-3
mm, WAL, HWEY 2.65, XWHARMHELIHRTERN , ¥ LR E R B K H
RER . RRARERRL. EHY. HREXSAR. AHCAASHEKE. KEHEE
RZEERARE, BEWHEXR,
3.3.2 {L¥RA

AXN SO F/ME 9% E R, KEBEEN Sio, ZFWEME, AL0,, Fe:0.%
RETRO IR, ISR,

N1 LXDHELREH
Table 7 Chemical composition of quartz

RH E#I,Eftﬁl Si0; AlL;O; FesO3 K;O NaO CaO MgO Li  As #$3%  Au Ag

Ka®r% IPD: 99.50 0.04 0.095 0.04 0.02 0.07 0.007 0.00 0.00 0.21 0.268 16.60
AEREHR IPD, 99.76 0.006 0.035 0.04 0.04 0.06 0.03 0.00 0.00 0.28 0C.0047 11.30

AHBER IPDs 99.86 0.00 0.019 0.02 0.02 0.17 0.06 0.00 0.00 0.10 0.0088 17.90

Au, Ag TRAMH X107, Ky wiy . WK MNEV =RRRAANITH NEM.

3.3.3 ARk

ARNATUNGOREE. ARG DTIENR, 2HAHS, RE 1-18um F¥, X6
Ay, EXEERIWER, BH—-HER, MMBEAXEFKEL LK. KEEEH % —15%,
FERBVEPMCRAFEER TR . B —ENEALREYN, &, FH B 180—320C, F
# 219C.

8 T BRI A R s, ML H,0 M1 CO. 8 FE, H,0>>C0,, TR H, M CH,
BB %K o.M CO, (CO,+H,+CH,) /N, ES%—15%2ZH. B RV I BAOWRE
CO; ®N,, H,0 ER—FEREK, RHBRUAZEV EANNI W ARKHE. Nat/K*
=0.8—4.47, B—FHETHRH 2. 11, BHEN 1.50, R—FErERME, CI">F~, B
BAm F~>Cl™, RUERBIEMIN, BANMAGERETERHZEA.

WET 10 FARER. | FHRGERN 0 T WEBEAK KM D (9. AR
W (1972) RHMAK 48°0q-n,0=3. 38X 10°/T?—3. 40 #l 6"°0y,0=08"0q—A8"0q_n,0 7t
W, BRABEKE 6"0uol 0.79%—7. 14%, HE DI KEH 8®0u0 (9. 4% —
11. 2%,)® K. JH A6""0co-n,0=2. 78X 10°/T*—3.39 (RJB/K, 1969) F 6'°04,0=0"0co
"‘ﬁbuoou-nao{!}i:ﬁﬁ’ AE-BRENETWMAERN 51301::073_ 11.08%.. 11 {58
oDl-l.o=_54- 7%0__91° 2%00 U"&J‘E&&ﬁ:’kﬂ@l 51'0311)\ bDu,oﬁi{ﬁﬂﬁhﬁlﬂ° ﬁﬂﬂ ’ "E_:F

BrEARTREKREEEKER, RERBKEERKSKBS .

O WWAEXWIMES. 1:578RWL. INEERaNERT. 1990,
O WIMARIEY M 407 BB, WMAREERERT RV RN, 1993,
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Table 8 Hydrogen-oxygen lsotoplc composition

By e MWW | 5700 (%) | Ouo (%) | Do (o) B WE Wi i B WAE
BB (C)
90038 ¥4 16. 25 6. 81 —70.1 240
90039 ¥ 16. 35 6.91 —64.3 240 E‘wﬁw
90043 X 16. 58 7.14 —54.7 240
i=4
-1 | XAREX 15. 80 5.35 —91.2 219
c—1 | RABEX 15. 07 4.62 —58.0 219 ﬂ:;;&i;&;iﬂ
c—6 KHEERX 11.58 1.13 —77.0 219 ST RN
i c—10 | KEGREX 14. 45 4.00 —~56.0 219 C B et '
-2 saerx 16. 34 5. 89 —56.0 219 SRR
c—5 AHERX 11. 24 0.79 —79.0 219 A
c—8 AHERX 14. 28 3.83 —59.0 219
) 90051 i3 -] 1. 06 —11.08 —45.6 150 (o B % BRI

4 TYRRABREX

&1 FEREA
4.1.1 RTYEEER

it QeNUREMARRATETERSEH RS HFEELE, 27 K& P
REETHRRLEREVHETREFTHAERKEEY K, HRZEMBER=LXILEF
FRHESTERASBEASAXNXRELETEIR; HERRTREURARBHELREL
HYHAXEKELSTKRBLRSE: ST UNRAMERAN SRR ATHA XA RXERE
SV KRMEE., BED A Co/Ni HERBMBBRLREEH XM EED A Co/Ni  (HH
%, 1986) WA, SVEGRERRBEEBBET MM S/se SMBWEREH R
BHXRHLUREAET (5. 93X 10D ;Se /TeHBRBEEEXRBELET K (6—10);
S BREN, MY —LBER, BERERNERERR, 59 EESH M (GE¥ 7. 16%)
HERLA, AEFGEEKE oD M 60 Y, BT RBKUERKIE, H®0uo5H
OIEREHE. XEEELRHE, P TKS. Se. Te, Co, Ni ZRKRFERHEAHALWL
EREERRH.
4.1.2 RBE

ESTHEFRENE. FEFHE, AXFEEEANY—RE Y 180—320C, ¥
X 219C; BBEMSHMSE H,0 M1 CO,, HH,0>>C0,, XERBEHRT BEF XK.
FERFEBRY HKA.
1.1.3 RVBEE

ZFEKTHREMRAERYVREA —EOHXE. RIBEH (1980) RS
FEROBTR, EHRERAOETOHRBRGET 770, RFHEH G 1E 850 LU EERP—H
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BA&E. MRHRVEKERTETHREHRE, FFEKNRFSEERT AR, SHH
BEFMEKFREMARAX -—RLYREXVLSTENH ST IRE (700—900) HME. K
RERVEE, X7 KNRFEERY 2—3kxm. AP EFAERNCEEKE COo,, BN,
H (CO;+H,+CH) /Ni (IRAVLERFRAFH. SV HRRE S KE RN RER
BEAX, ZFEIFERARU. BRA/NISTHERTRR. KEFE, o KES
B EEMER (D—T1) EVXKKEAE Y 1055—3793 m, A LKBORE A AT KB
BFF— R,

4.1.4 RFHEH

REARANAOEAEASERRANEAKE. KEGAXELXT KA Z314E, XY
XV RBRAWERERA, RATFHESMH, XRTHES, NTERILV K. A%
FMRBEETR, RET LB HER, RERTREFEONENHERTHETN. £
THERALHHAXERE, Au RTTRRUSHESHWHNERTE, RN TIRESRE
SIS TRITERY .

MEERERREET, ABRXRUEENTY, ERTRABHLL, HEAEHSR
XA, REES: AABRURHBEKBEAORBARTHEZM TR, KWiEABRES
¥, AW, B, EREXRERT, MASEKEREE, AR RAREER
T R & T4 KIRK T4 # R B E KT #OT8 RI SX MR AP R T R LA A K
. KEeAX4RmmEEyE, AVUARCARM4RANAXEYE, AUBHBRY
BEERR, BARERE, AR BRI, TARTHEE, STARGERNKRIE.

AT BRI, ABEEXRATERENRERETN, RREEBETER
REHEBEBTE. BBESTRLUTENRTEREK, BERTAE, SEEERD
(68.52%), BREKAL (7.41%); KLWFRKHORTER /D, BRAE, SEESHEH/H
(22.96%) , PREFHUTEE (21.48%). AV K AT HRHETEEEE, RRES 1§
KiFaREEkss, URE. RREE, RPLHEXANE, HERMERET, BF /B HKL
TR,

AT ERARTEHTBRENT . KB A DILE RSN SP RBGHE T B A X
N F) NItEmTR, FANPFNORERRHEE, £ 2-3km BENFEBRET,
R TFHEEN, ZRTHES, £TKERLEL TR ITERY .

.2 BR¥FE
4.2.1 BHRAM

FTEARYIERRE, PRI BRES, RET S As BEY, BRANTFERKAEVIK.
AVEBRRBYEE—, HFYWRL MR, EFEKANRERXREHENIIHR (F2),
RED M As FEBEHIR, As/ (Co+Ni) X, HKHIEE (1989) B AT AR AHFIRERD,
ARV AHHERBHBDEHRBIETN, 29 KA KEAK.

4.2.2 BHER

—~RBRETVENESTYHCHRABRERNRE, RREETALT, SREESERELN
FUBTHE.IFHERECHEHEN 00m IFHULTEURREAMBRENE, Bitt 300m 15
BUTSHAUAABEKES Y EMNTEABA,; RET R EAEFH (210), (210) +
{100} RIERET MRBHE, WR\EBRBTLEL.
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4.2.3 THEETR

TERBFHNERE. ROCARRFLHELXTROER. XERLITEHR, #
EZERE, RV BRERR, BRAAORY B, CLRAPMARETE, EFTREA
KB &
4.2.4 B HLLHRR

B, REBRANAR. REP HBLERADASE KRG, EXREET WA,
ReSRAWSHE@P R HZHA, Ha00BE. BRAN, £ 17 KHEES, fid
WM R, XERETERIAEST Kt .

2 % XM

BEe. TRV NS 1ER. SR, 1993, 12, (3).
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Typomorphic Characteristics and Geological Implications
of Minerals from the Chanziping Gold Deposit , Hunan Province

Luo Xuequan
(No. 407 Geological Party, Hunan Bureau of Geology and Mineral
Rescurces , Huaihua 418000)
Key words : gold deposit ; typomorphic characteristics of minerals; geological implica-

tion; Hunan
Abstract

Lying at the exocontact zone of Baimashan granite in the Xuefengshan ductile nappe
belt on the southeastern margin of the Yangtze massif, the gold deposit is an altered rock
type deposit in a structural shatter zone, Three NW-striking ore vein zones lie obliquely on
the eastern side of a SN-trending regional compresso-shear fault. The ore deposit was
formed through silicification, sericitization, pyritization and arsenopyritization of shear-
tensiletectonite, with the western part dominated by metasomatismand the eastern part
characterized obviously by filling. The ore-forming epoch might be di vided into quartz-
pyrite-arsenopyrite stage, sulfide-native gold stage and quarta-carbonate stage,

With Ag 0.65%—26. 39% and small amounts of Fe and Cu, gold minerals are mainly
native gold, argentiferous native gold and, to a lesser amount, electrum, In the form of
xeno-morphic fine crystals, they have fineness of 736—993 (averagely 896) . In the shal-
low part, pyrite is mainly {100} ; toward the depth , combinations of {210} and {100} in-

crease, and gold becomes richer, S/Fe=1.92—2. 02, sulfur content is high, Co/Ni ratios
(FHES 169 AT
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averagel. 17,Se/Te=12.4,S/Se=17.8 X 10*, **Svalues varyinthe narrow range of
+0. 32%,— —7. 58%,, Au/Ag is as high as 12. 58%, as content averages 5816 X 10™%,simi-
lar to features of magmatic —hydrothermal gold deposits in eastern Shandong ., Gas-liquid
inclusions are numerous in quartz , being from lpm to 18um, with gas to liquid ratios
5%—15% and homogenization temperatures 180—320°C, Gas phase is dominated by H,0
and CO,, and deficient in N,, H,0, H,0>>CO;, Nat/K*=0.8—4.47, CI">F~, At
the quartz-pyrite-arsenopyrite stage, 8'° On,o = 0.79%,—7. 14%,, similar to values of
Baimashan granite, and 6Dy,0= —54. 7%, —91. 2%y suggesting character of magmatic wa-
ter,

The ore deposit was medium-low temperature magmatic-hydrothermal origin with
orebodies formed at medium to shallow depths and hydrothermal solution migrating from
north to south and from west to east, It is medium-large sized, and ore-prospecting work

is most promising in the western part as well as at depth of NO. I ore vein zone,



