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Fig. 1

(a) Geological sketch map of the Shizishan gold orefield in Tongling , Anhui; (b) Geological section of the

Baocun gold deposit in Tongling, Anhui; (¢) Geological section of Chaoshan gold deposit in Tongling, Anhui
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Table 1 Electron microprobe analyses of ore minerals from the Baocun and Chaoeshan gold deposits (% )
ﬁﬁlﬁ”ﬂf(:ww ANEKT RT Y
B — - -—— W 9> S —- -
Tﬁﬁ-’ﬁtﬁf‘ R 75’?’{'-1-117“ F}‘*’E-E e KH H %y
Cu 0.02 34 48 0 68 — Cux() — 0 06 048
Fe 60 78 30 &9 0 04 0 08 Fea(k 0.09 1 36 78 84
S 39 14 34 71 18 54 002 S0, 0 03 0 41 0 47
Bi — 0.14 79 23 99 40 Biat s 97 39 85 56 3 36
Au 0 06 0.01 0 36 — AuxO 00 003 003
Ag 0.01 002 0 68 - A, () 002 (003 ) 03
BE 100 01 10025 99 33 99 55 MBS 9784 BT 45 83 19
L JH’ ’f EJ ?1‘ ) W
T ——— e — - ——
B gk B E:§73 fAJ’E‘?lT )1 1’:Hd 323 2]
Cu — 34 94 002 023 — 0 03 0 10
Fe 59 38 30 27 43 38 117 0 07 0 62 37 78
S 39.84 34 56 49 69 33 65 9 76 0 07 20 79
Bi — ot — — — 96 31 013
Au 0 04 003 — 0 04 — 0 01 0 ol
Ag — 003 0 08 — I 41 o 02 0 02
Pb 0.59 010 1 33 021 83 92 — na
Zn — 0 09 0 05 55 64 003 002 (V)]
Sh — — — 003 0 07 103 ¢ 06
As .14 0 09 4 20 — — 0 03 40 89
BE 99 98§ 100 036 98 94 100 96 99 53 98 12 49 79

H: naRAAP; — RARFRMR
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Table 2 Electron microprobe analyses of native gold grains from the Baocun deposit
'wB/%
BERS &Re
Au Ag Cu Fe S Bi Zn B
97BC-07
59.69 39 01 0.08 0.48 011 079 0.25 100.41 605
89.05 10 05 0.04 0.77 0.08 0 68 0.10 100.77 899
69.45 27 87 0.15 0.52 0.19 0.75 0.08 99.01 714
190B-81-2
91.24 8.90 0.02 — — 0.55 0.17 100.88 911
189-153 (4145 # , 28yem X 28pm)
63.63 35.67 — 0 61 0.03 n.a n.a 99.94 641
65.14 33.78 0.09 0 68 0.07 n.a n.a 99.76 659
72.16 28.29 - 0.42 0.10 n.a na 100.94 721
72.10 26.42 0.02 0.87 0 07 n.a n.a 99.51 732
77.02 22 47 0 06 0.31 01 n.a n. 99.97 774
76.89 21.64 — 0.26 0 08 n.a n.a 98.87 780
78.34 20.16 ht 0.04 0.06 n.a n.a 98.60 795
78.69 19.87 0.05 012 0.04 n.a n.a 98.78 798
H:naRRKM; — REBMTRMNE., SEEA=1000% Auv/(Au+ Ag)
cond o
50 50 —
40— N=120 — 40 N=120
30 30 -
20 20 -
10 10 -
0 S——
© 60.00 70.00 80.00 90.00 0 0.00 10.00 20.00 30.00 40.00
wan/% wag/%

2 ARTERPREEARSTN Al Ag SEIEEE T B (0 A% =120)
Fig. 2 Histogram showing Au and Ag content of the primary gold grains from the Baocun deposit

(Total analytical points:120)

BEBFHES NERTEESP 30 MERSE
BRGEFTT 120 MEKER D, I3 — B TS
FTYHITT AuAg TRERWEME S, SREY,
HREBEINTYUEENRESTHERAL (EKS
%,1994), 2R E BB 27.5% F 72.5%, H P
wa St F 59.69% ~ 91.24%, wa, M 8.90% ~
39.01% ,#0 5L  BR B AR AL VE BB , 9 605~911,F
HREER, R 831(K2), ¥HMAiELRTELRT
B AINESSBRHAEREFEUAEENLI, B
ERAEHRE BRATFEKAXREHERPLEE

BE(E2), Wi REZLT YRR, BEHEPEH
RETURK, ZHABLTYHENESHREES
TE W o
TERPREHELSFTRPENRARAY—B,
BEHERBNBHEN . DEREFTRAKZER, P
LB BHUMEE—BEE 2~3 pm. LIFM I89-
153 R4, R ZBRN P L ZEARZHST TER S
o, MBNTERAMRN, BETHRERENT
EXAWHEMN, SWERLE 2.8 3(a) ()
() REFRFEMAXREEBERTBRAEBRED
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Fig. 3 Compositional variation of the native gold grains
with “silver rim” (sample 189-153)
(a)—Positions of analytical points; (b)—Planar and linear analyses

of Au and Ag; (c)—Compositional variation of Au and Ag

LES,ARER, BNESPAR M BRRR, 8
UM EERUEFIHR . EZZHE K. A
“BHEH A EBITFWEANHRES . FHEEER
ZHBOHE, CREEHRBHNBRIEH . EF—F
Ag IBL A BA™ P wa MM TELSH LK
YL, UEH 2% ~3.5% , HEMBR P L w.,=20%
~22% ,MAF wa,=35.67% ,Z 53K 13% , KRHAH
BASHOLRIWBEER . XEREHBET HE
ERENSE D, KEREEERREL,

EENT KRS BV Y EENELBET
(PbAgBi;Ss ) MR B 5441 B (AgBi:S; ) R HEEF £
Wy AT, BEEFHADPHTRQ2~3 pm), 5%
By HRAW . THEVERLE, FBEFEF PbS-HH
5" Bi;S; (Bi)- 4R 7 Ag,S BB ERII(RE 3),

4.2 SFRKEBRELET K

AT RREFP,ETPEUAARAELER
L, CBUSHERASEAENBE ST (ALB)ER
FE. TRYREARSTFIBELUREEEARET
WET R FRAT W0, B/ A&
A2 (<10 um) 2B SRS TFHET P, HFED
VHERAE+WET + BRE BEVERELH
ERMEET APE SHELXRER.

AN ERLESEFREEEMEE. AAR.A
MR CRCR GEBEE M BR.ERE . BERE.
— e BRRESWE PR . DBmRY, WS —3
ABRREUAERZIRAFE, KEBFTRA S
ERBERBBR(EL 2.8 3). RELHXE
S, R T EREZB T LY R EFBERN
HE R HEREFPHEE-TEHAENBERMD
RB/ALIE. RESTRBZEMLE N, P 6<3
p.m,j(ﬁg ¢$=175 pm,gﬁﬁq’?’ 15~30 pm B,
HMBEMBEN S, REXRESK/PEEATEE
MEET AHEL, BELAEREV EPHIAHEE
BTEET A, BB KEA

MNETUHWB T BEERA, RX2WELE
BE wa,>90%, 8 wa<10%,BFHRE. 4%
ST YW wy, =90.26% ~ 100.00% , B 5K 902 ~
1000, F¥ MK 956, MM FRAT K, Kl H
BT, BIXNAAUREE v, wa WG, B
R4, NABPHALUEBR , RESHEIENRSE
PEEFEEWEE B B PBEALSH wa,
o wag, S BIEFFE 91% ~94% 1 6% ~ 9% = [H],
MERKBAREEN wa BEIS% U E, waES%
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Table 3 Electron microprobe analyses of silver minerals from the Baocun Primary deposit

wg/%
TYHEHREESS
Pb B Ag Sb Cu ) Fe BB
PR BT (Ag.Cu)(Bi,Pb);Ss
88-3-4 0.25 72.23 10.74 — 011 16.99 0.06 100 25
EH BT PbAgB,Ss
88-3 15 73 54.15 8 33 — 0 14 21.18 0.07 99.60
88-3 18.11 51.96 8 43 0.03 0.40 21.17 0.15 100.25
88-4 16.83 53.50 8.30 0 06 0.22 21.51 0.13 100.55
88-5 26.56 48.27 6.15 0.67 0.15 16.26 1.06 99.12
88-7 26.24 47.77 5.31 0.60 1.24 17.31 1.37 99.84
88-7 20.50 47.40 5.80 0.68 114 17.12 1.02 99.66
88-8 26 08 52.16 6.75 0.08 0.07 14 59 0.03 100.12
88-8 23 23 53.74 8 41 — 0.02 15.33 0.03 100.76
88-8 19.27 54.51 9.02 — 0.05 16.55 0.02 99.42
. — RABTFRUR
301"l soﬁ*
N=131
__ _ N=131

20 — — 40— ]

10 — 20 —

] W | . —l—h_l_l—\

90.00 95.00 100.00 0.00 5.00 10.00
wau/% WAg/%

4 AHFTERPELARLSTR Aufl Ag SRNFRETE (S R%E=13D

Fig. 4 Histogram showing Au and Ag content of the supergene gold grains from the Bacoun deposit

(Total analytical points: 131)

UT.ERBRE . EEZEFFAFRNASBTNTFE,
i 189S-154-5(F 4) .

EENEV KR -S4 mEER %R F,
ARFR P RES RS TR/, T HR— BB &
HREMA B —, 3R LB HALSCHR (Bowell,
1992; Jaireth,1994) B FMRES D H LB H
#Eih1, LABE S 189S-154-9 A B (3K 4) , IXBRIRLAR 25
pm, wa, = 94. 47% ~ 95. 73% , wa, = 3. 48% ~
3.88% cwa Hl wa B TEEN 1.26% 1 0.48%,
RHEMARAGT . FEVATPARSEAT S, RE
S EENSSNEARGEPESFERLR, B
NERYEAEEZGRE  AMARSHIBR ‘&l
7 RBHEA

SABEGPEREINET IR A —FEA:
EHEEYESLST 2 EBRR, BERNILEOK,
5884 BRASEFA  XENARESILF R
S(BHF4), HBE TR TERRE 4, Huston
M Large(1988) WY ME THREST UM B L
FTEARBEEHAEGHNAR. B4V RRE™
Y, 2R T 200~280C , AERBTHERE, Z 5
BEFBENE: AREMARMS, BHENEEH AR
& HRUBRESHB&=Y, KR T SMEREM
#,

BRSNS ML L H & 189154 i —4
Bh, ARBERRT SHMEBN Cu.SZS,LEH
H4iB,EAEE . XR5EREPEEFLEENHE
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Table 4 Electron microprobe analyses of gold and silver minerals from the Baocun supergene gold deposit

wp/%
ERSETYERK )2 421 &
Au Bi Ag Cu S Fe LR
1895-154.5, H R &
99 73 0.81 0.01 0 06 0.05 0.14 100.80 1000
99 10 1.04 — 0 01 0 03 015 100.33 1000
99 88 0 65 — 0 05 0.03 0 04 100.65 1000
99.10 0 81 0 02 — 0.07 0.16 100.16 1000
1895-154-9, A R &
95.72 0 61 373 — 0.04 0.05 100.15 963 %
95 16 0.59 3 81 — 0.01 0.15 99.72 962
94.47 0.66 3.68 0.01 0.16 0.01 98.99 963 +
95.49 0.62 3.7 0.01 0 02 0.01 99.86 963
94.91 0.55 3.72 0.03 0 06 — 99.27 962 i
95.23 0.57 3.48 — 002 0 01 99.31 965
94.63 0.56 3.75 0.02 0.05 0.03 99.04 962 4
95.08 0.57 3.84 0 07 0.04 0 01 99.61 961
95.73 0.52 3.88 — 003 0 03 100.19 961 hek
189-154-4
2oe9 67.09 32 74 — 0 02 — 0 04 99.89
BRE&(34E) 99.53 0.73 — 0 01 0 04 0 05 100.26 1000
1895154-2
maey 67.64 30.48 0 03 — — 0 59 98.74
189S154A¢g1
BRE 0 01 na 98.88 0.23 0.87 n.a 100.00
HARE — n.a 98.58 0.1t 1.32 na 100 00
¥R — n.a 86 93 0.05 13 02 na 100.00

E:naRp KW, — REBTFRAR

ARI(E4), BRABAERY HBI, ZHERLEE
B P BAFEEAREPREEEER.
4.3 PUIFE-RABBERTEKE

AT XELBRESWRET Y EE B EE
VED BT ARATRA . HRERESE MU
mEREFTED HESRY KAy SmeE;
EMARRRETOUEREMRAE S M BRE TR
TREKT SERTYZIRNBBP; 0F TAE
BYRETYP, LES5BES9 L4, SEESER
HEHKARBEEANECES. BRSHBTTY
HEHAFHARE +RESTRARS +ED.

PRSI ER, FEBPRAZYH, EE
NAUEAEE(BR 5 BEBRATHMERNR
PESHEZHENMESEESREMARE, B
BERAB%Z(BR6), £FRHAEAELX, BHT
5300 pm, A RE 1 pm , HEHFHRER /D, B
EBREPIHTHANSHEANE, EBRMBES
G, RRENERHE, SRS R,

BFHRHBEA RS JLUFXELEESTNE
REBRVITYEENSBT BT HWAREL=
.G SRR 7% .65%F 28%, BRE TR
2 BEEThEER KB R, RN 256948,
FHBRERH 729(F 5)e FPRPEM wi, =
25.20% ,wa, HFBHFEIE 73.42% . T HMNGTE
MM EEFENEL(ES) RECHhE—HigR
B H wa, wa B EEFE 60% ~85% Fl 15% ~
0% . FBRTEANBRASEPHESEREH. W,
MTHRUTXPR—E&BH, MENET KPHE
R —F, WRF RGN, moHTHRERY
ZEW BB 193-3, EMBAHAEHWERBRN
H.EeSRERAHENTFEREMPL BNETH
L 2% (£ S5),

MTEBREZNAER, REBREE4HE
BMEEE, WRERGHBRISTEE, BLTRK
MERKREBREES wa, >0% , BTARS. E4
SR w,, =88.19% ~96.87% , i & 5893 ~
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WA 1 ARERET KPR AR A RS S A 2 SHIEY R RER R R E
BFR (R4 BS9-6, B ABNSY ) g WA TR (B 189-1F)

A 3 SHSULET R TR ELREL R WA 4 WA RO ERERENTRE
WS W R R TR (B 189-1F) FHESTRFR (B 189-154-4)

A 5 SILER K TR 2 bl N RUY 6 BUlEF K+ A0 THERRPMAR
e ERE BT B R IR (FEdh S 978M-07-1) SWBMHHTE (Fah'S 195-102)
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Table § Electron microprobe analyses of native gold grains from the Chaoshan deposit

TUEKERSS wn/% RE &
Au Ag Cu Fe As B S Zn Sb B
FEARS
195-133 25 20 73.42 0.01 018 — 015 0.06 0.08 — 99.10 256
195-133 47 66 51.54 —_ 0.05 0.06 0 38 0.04 0.04 — 99.76 480
189-23 61 99 37.75 0.12 010 0.00 0.36 0.11 0.06 0.18 100 68 621
189-23 62 65 35.44 0.16 0 99 0.11 0 35 0 08 0 09 — 99.88 639
189-23 64.51 33.70 0.01 0.72 — 0.36 003 0.35 0.02 99.69 657
189-23 59.44 39.00 — 0.90 0.07 0.34 0 08 0.18 0.21 100.21 604
193-3( MM, 110 pm X 70 pm)
77.42  22.00 - 0.08 0 03 0.55 0.08 — — 100.15 779 Bk
78.85 20.09 — 0.06 — 0.62 011 0.09 0.02 99.84 797
78.92 20.03 - 0.09 — 0.59 0.05 0.08 — 99.76 798 v
79.46 19.37 0 05 0.07 - 0.49 010 0.23 -— 99 76 804 .k
79.07 19.45 —  0.03 008 0.53 0.09 0.17 —  99.41 803 A
80.37 19.72 0.06 0.05 —  0.41 0.05 0.25 — 100 92 803
76.21 23 43 — 0.45 0.06 0.57 0.09 0.19 —_ 100.99 765 B %
REARS
195-88 95.76 2.74 0.17 —_ — 0.57 0.02 0.24 — 99 49 972
195-88 96.24 2.78 0.16 0.03 0.00 0.35 0.08 0.08 -— 99 72 972
195-88 95.74 3.01 0.17 0.02 0 04 0.62 0.01 0.07 0.01 99.67 970
195-88 96.87 2.89 0.08 0.03 0.00 0.53 0.02 0.05 — 100.46 971
195-87 92.91 5.31 0.26 0.05 — 0.44 0.05 0.06 — 99.07 946
195-87 93.80 5.21 0.17 — 0.01 0.52 0.06 0 11 — 99.87 947
195-87 93.79 5.19 0.25 001 — 0.54 0.05 0.07 — 99.90 948
H: — REETRME
20§-$ 252.*
. O &4 (N=60) % -
] R4 (N=34) g 1.,
15— 2% %37
- - U 3 7
] 7 1Y _
. A éé 54 1 |
10— ?é "
5— // :7?2
: % s/
. %% =
. Z :/4
0 1 0 7 | | ]
20.00 40,00 60.00 80.00 100.00 000 2000 4000 60.00  80.00
wan/% wag/%

A5 BLUETRPBREMBEARETR P Au I Ag SBHREREF B N RRSWENEE
Fig. 5 Histogram showing Au and Ag content of the primary and supergene gold grains from the Chaoshan deposit
(Total analytical points for primary gold grains and supergene gold grains are 60 and 34 respectively)

973, FHMBH 953, MRED KMHLE KReth EROEALFE,AURELNONEBERET K
HEER(ES), MAARBRNSIRESERSEL PHRELSEFREET,
BN F—BEPR AR E R BB —(K5), ERET AP ARBRET U RESH
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BEHE—-ENEW, BT ARG H+HARS
REAER, BEKY S BRR A EERTE 600
~800, M HEL+ A RS RAEEX, A+ F 450 ~900
ZE(E6), A, ANEFHHEHEMED HE
By REE,

RV KT, BT M RLT , RELURY
Wy METRHRT LT LR, K EFEY A,
wa AR B H, R 22.69% ~29.79% , LT EA D,
WA Ag Xt Cu WERFIFRRBEHRAFELEH. 77K
PR REBRENERBEY , ERTAESD,

BERR,ANZTE, wa,=6.69% ~6.88% (F 6),

5 ARMBILET KT YEX T

BREVRAFHLET KRERRY F5E2
PR, EHTEERTERAAMIRET AT Y
HE STYHBERENAESE T ARRAL S
EEN BMENT(GEERT):

() BAMIFT=ZBRAERLELHZE B
ABEARR, AN BEREARNKE, Bl

6 BLUSTERTRTWHRTFRIITER(%)

Table 6 Electron microprobe analyses of silver minerals from the Chaoshan gold deposit({ % )

BTYERK Ag Cu Fe S Pb Zn As B Sb RE
BT (Cu, Ag,Fe) 3Sb,Ss3
27.28 2245 5.48 16.19 0.37  0.64  0.25 — 27.35  100.01
29.79  20.14 5.15 16.23 0.06  0.69  0.12 — 27.51  99.69
26.93 1905 573  16.65  0.31 4.31 0.52 — 26.79  99.30
AWM EAT (Cu,Ag,Fe)1,5b,Sy3
22.69 21.22 5.74 23.04 0.19 0.76  0.42 — 27.51 101.58
E L8 (PbyAgBisSig)
6.88  0.14 — 16.68 42.64  0.07 — 34.23  0.35  100.99
669 0.27 0.03 16.64 43.10 0.00 004 33.61 020 100.56
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1000 Table 7 Comparision between Baocun and Chaoshan gold
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MREBUWERTEEREY . B AE-HA
VHBRARPSBREEANBENE, H—BE
t,=340~430C RN FEABERLEIHF TS CI°
BB OB RS, 1998), BERAREGT . HES
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Fe,_xS+2H,0+ 0, =Fe?* + S0~ +4H"

2CuFeS, + H,0+ 70, =2Cu?** +2Fe?* +480%™ +
4H"

BEE ELERNET  MEBEBETEFHE,
R Webster(1986) 3 AL WAL T RKIAEIE R B
G, ATAZE pH R % E, RHENLEZGT . &FE
DBRAHBRRESYEBRFER,
Au+1/40,+ H* +25,05” = Au(S,05)3 ™ +1/2H,0

HEEUREHAHERMROKERET, R
ETATRERT SRR L T HESEEE
Y MEHLY .
2Fe’* + 3H,0+ 1/20,=2FeO(OH) + 40H"

CaCO; + CO, + H,O=Ca?* +2(HCO;) ~
2(BiO)* + (HCO;) ™ = (Bi0),COs + H'

LHETRETEBEET BEEHEM, h TR
Y, B pH ERE K, FEEBELE, 8%
SURBESEAEALBRBY Fe HBR, BT
Fe' ARBEAMBRARREBRTIERS,. £HWEE
NEEFERBREMNHHKT XA TR, X5%
TAPRERIAEEMH ST RENRAZYE. B
SRR IR HUILEMSER B RAE S WIIE
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Mineral Association, Chemical Composition and Genetic Significance of
Skarn Gold Deposits in the Shizishan Orefield, Tongling Area, Anhui Province

Hu Huan!, Wang Rucheng', Lu Jianjun! and Liu Guanghua?
(1 Department of Earth Sciences of Nanjing University, Nanjing 210093 ; 2 No. 321 Geological party, Anhui
Bureau of Geology and Mineral Resources, Tongling 244031)
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Abstract

The Baocun and Chaoshan gold deposits in Shizishan orefield are of skarn type, and their intrusive rocks are
Baocun quartz diorite and Baimangshan augite quartz diorite respectively. Gold grains from the deposits were
thoroughly examined and analysed by means of reflected light microscope and electron probe microscope , and
the results show that gold minerals in the primary zone of the Baocun and Chaoshan deposits all occur as individ-
ual native gold and often display silver-rim structure but exhibit obvious differences in modes of occurrence, car-
rier minerals, shape, sizes, content of Au and Ag, and fineness of gold grains in the two deposits. Gold minerals
in the Baocun deposit occur as electrum and native gold, and electrum finenesses range from 605 to 911 with a
mean of 831. Gold grains in the Chaoshan deposit consist of kustelite, electrum and native gold. Their fineness-
es range from 256 to 948 (averagely 729), being quite different in different sulfide minerals. According to the
mode of occurrence of primary gold in deposits, the Baochun deposit is a Cu-Au association deposit, whereas the
Chaoshan deposit is of Cu-Pb-Zn-Au association type.

A comparison of the two deposits reveals that the significantly different modes of occurrence of gold between
them are attributed to such factors of the fluids as gold complexes, temperature, pH and activity ratios of Au and
Ag complexes. As gold was probably transported in the form of AuCl; , and its fineness was only controlled by

temperature and a AgCl] /a Aucy] » gold from the Baocun Cu-Au association has higher fineness and much narrower

fineness variation range. Nevertheless, in the Chaoshan deposit, gold migrated in the form of Au(HS); , its
fineness was related to temperature, a Ag'qz' /a Auns); » ansand pH, so the gold grains there have lower fineness
and wider range of variation.

In the oxidized zones of Baocun and Chaoshan deposits, supergene gold occurs as native gold uniform in
composition, and has higher fineness than primary gold, suggesting that in the case of moderate pH and high
Eh, gold migrated mainly in the form of gold thiosulfate complex fluids.



