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Pig.1. Sketch map showing distribution of Dege—Xiangcheng island

arc zone and volcano-sedimentary basins.
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H—Dcge-Xiangcheng principal arc zone; IV—Baiyu ~Yidun interarc basips:
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basin; V—Zhongza Paleozoie landmasss VI—Jinshajiang subduction zone;

W —Jiangda volcanic arc zone.
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Fig.3. Sketc geological map of the Gacun ore
deposit.
1— § —Miiddle Member of Upper Triassic Gacun
Formation: 1-—Dacite; 2 —Dacito-thyolite; 3—
Dacitic breccia lava; 4 —Dacito-thyolitic breccia
lava; 5 —Rhyolites 8 —Rhyolltic breccia tuf’aceous
lava; 7 —Andesite; 8 —Slate and carbonate rock 3
9 —Fracture and shear zone ;3 10—Boundary of
strata and boundary of lithofaciess 11—Barite ore;
12~Veinlike and stockwork deposits io—Massive

sulfide deposit.
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£1 OIEHFRE=88BHBRLEHTEHLERSY (wt. %)
Table 1. Average chemical composition of volcanic rocks from Upper Triassic
Gacun Formation in the Gacun ove disirict of Sichuan Province (in wt, %)
=3 . P
%Ezﬁj’{ o Si0Q; | TiO: |Al:Qs |FexQ3 | FeO MnO | MgO |Ca0[K:0 | Na:O |P.Os| HO* | H.O" CO- 9& /ré\'l:{'
24 B
Zae | 6 [47.46 | 1,06 [17.64 | 3.41 [ 6.71 | 0.13 | 8.97 (7.11{1.40] 2.14 {0.18] 2.45 | 1.50 100,18
ZRZW
3 |55.36 | 0.83 [17.34 | 2.23 | 6.63 { 0,12 | 5.66 (2.80(2.07| 2.12 10,17, 3.97 99.39
RERES
ZLE 62445 | 0.70 (15.46 | 2.26 | 3.12 | 0.10 | 2.21 (4.652.25] 2.84 [0.14] 1.95 | 1.11 l0.58 99.72
LR
5 [65.06 | 0.62 (14,98 | 1.71 | 2.66 | 0.06 | 2.31 [3.37[2.54] 2.90 10.11) 1.89 | 0.30 |0.07 99,48
BIRE
#gzs | 3 (67.86 ( 0.17 {14.26 | 0.75 | 3.14 | 0.04 | 1.52 [3.84]3.18] 3.70 |0.04 1.12] 99,62
KEZR
2 (68.80 | 0.18 [14.91 | 0.86 | 2.48 | 0,21 | 1.42 {1.17)2.3¢} 3.16 {0.03| 2.40 | 2,30 100.21
gqRE
B | 7 (75.67 | 0.10 |12.85 | 0.85 | 1.05 | 0.03 | 0.11 ]0.59]3.93] 3.47 [0.03| 1.08 | 0.21 100.31
SR f
2 176.98 | 0.10 |12.67 | 0.34 | 1.38 ] 0.01 | 0.21 {0.26)2.83] 3.79 ]0.04] 0.65 | 0.52 [0.40 99.98
BBR S
WBUE
4 |77.62 | 0,10 |11.92 | 0.48 | 1.21 | 0.04 | 0.32 [0.45[3.23| 3.27 |0.01| 0.60 | 0.48 [0.10 99,84
BIRA

e HB 7 HEAHREE, HPERENSREST AR AR S

HIRBAFE R
® 2 WIEHTREL=SEFFARLENBLITRTHER

Table 2. Average REE contents of volcanic rocks from Upper Triassic Gacun

(ppm)

Formation of the Gacun ore deposit in Sichuan Province (in ppm)

HEARELIESTR—~ON

BhER BEE B La Ce Pr Nd Sim Eu Gd Tb Dy
ZRE 3 16.20 31.99 4,15 | 14.48 3.65 1.22 3.97 0.95 4.57
ZIlE 3 34,85 68.95 8.31 | 32.37 6.68 1.77 6.90 1.24 6494
oAt 2 35.86 65.30 7.98 | 29.45 6.19 1.46 5.47 1.08 5,11
P &2 2 62.94 117.27 | 14.45 | 50.31 | 11.42 2.20 11.07 2,23 13.99
EEREE 2 22.47 43.62 5.58 | 20.00 4.58 1.23 4.48 0.89 A.B4
BHRAR PR Ho Er Tm Yh Lu by 2 it g?c $Eu
2
ZRE 3 1.05 3.07 0.53 2.68 0.44 28.24 117.19 1.58 1.00
ZliE 3 1.39 3.73 0.65 3.72 0.57 34.72 212,79 2.35 0.77
e 2 1.23 3.15 0.54 2.55 0.33 36.23 201.83 2.62 0.77
WEE 2 2.53 7.46 1.23 9.42 1.10 55.73 353.35 2.46 0.58
HRERLE 2 0,97 2.68 0.45 | 2.49 | 0.37 [ 32,13 146.58 | 1.88 0.55

e Hopg ORI, BTEARMERST WRERWEFEHF TSN, IREETIERT B -0/
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Fig.4, Stratigraphic column of the Gacun ore district.
(Value in brackets refers to #S+/%8r initial value).
#F 3 mIFRTELE=EBEFHARLEHNHNETEESHSE (ppm)
Table 3, Average minor element contents of volcanic rocks from Upper Triassic
Gacun Formaliion in Sichuan Province (in ppm)
ELLRBES % RL! Sr Ba Nb Ta Zr U Th | Cr|Ni|Co|V | Cu|Phb}Zn| Ag | Au
ERE 3 | 65| 138 | 496 | 10.6 | 9.5 [127.5 | 3.3 | 11.0 | 82 | 55 | 16 |163 | 21 | 26 | 35 | 0.05 [0.000
KilH | 5 [ 76189 | 574 9.3 | 9.4 [162.5 | 3.6 | 14.1 | 72 | 49 | 18 |153 | 32 ;; 0.09 10,012
EE | 4 | 92208 | 599 9.2 | 9.0 201.3 | 3.9 | 15.8 | 56 | 47 [ 18 (90 | 33 | 28 | 44 | 0.09 {0.011
¥ | 12 |139 | 214 | 641 | 10.6 | 12.1 [840.0 [ 5.5 [ 19,5 |25 | 14 | 10 | 39 ; 32 ; 0.10 0,015
TR o
g 4 | 93246 |538 |12.1|11.8339.0) 6.2 | 19.4 ] 15| 10 | 13|29 | 39| 48] 69 | 0.27 |o.036
A

¥ B EBARNEREET NRRAMTFTRATE S, RRB0IELRBEFEFLEERE
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Ay Fy=0,0088(8i0z) ~0.00774(Ti02) +0.0102
(Al:O3) +0.0086(FeQ) —0,0017 (MgO) ~0,0143
(CaQ) ~ 0,013 (Nas0) - 0.007(K20)s Po= -0,0130

B 5 ayEE=88MAE KL (Si0z) ~0,0185(Ti02) ~0,0129(Al08) ~0.0134

BEFAMER (FeQ) —~0.,0300(Mg0Q) —0,0204(Ca0) —0.0481(Na;Q)

1—-ZRELE; 2—LUWAEL 3 —HREL +0.0715 (K40)s F3= —0.022(5102) —0.0532 (Ti0g)

4 —HEEN; TH-RERT CA—ERRAT -0.036(A103) —0,0016(Fe0) —0.0310(MgD) ~

A--N2a,0 +K305 F—FeO+0.9Fe;033 M—MgO 0.0237(Ca0Q) - 0,0514(Na) - 0,0289(K:0)

Fie.5. FAM diagram «f Upper Triassic Fig.6., Discriminent function diagram of basalt

Gucun Formation in the Gacun ore district. series of Upper Triassic Gacun IFormation of

1 —Basalts; 2 —Andesitess 3 —Dacites; 4 — the Gacun ore district.

Rhyolitess TH~Tholeiitic series; CA—Cale- SHO—Potassic basalt tocks WPB—Basalt within

alkali series3 A—Naz0 + KO3 F—FeQ + 0. 9Fe, 0z platesCAB—Calc~alkali Lasalt;LKT—Asc tholeiites
M—MgQ. OFE-Qcean ¢ basalt.
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Fig.7. Sketch longitudinal section of ore bodies in the Gacun ore district.
1 —Rhyolitic breccia tuffaceous tuff; 2 —Dacito-rhyolitic breccia lava; 3 —Massive sulfide ore bed;
4 —Massive barite ore bed; 5 —Stockwork lead-zinc ore bed; 6 —Veinlike Ilead-zinc ore Leds 7 —

Veinlike, Stockwork and disseminated lead-zinc ore bed; 8 —Fracture zope.
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Fig.8., Sketch geological section along No.3 line of the Gacun ore deposit.
1— 8 —Middle Member of Upper Triassic Gacun Formation: 1 —Slate and carbonate rock; 2 —
Rhyolite; 3 —Rhyolitic breccia tuffaceous lavas; 4 —Rhyodacite; 5 —Dacito-rhyolitic breccia lava; 6 —
Dacites 7 —Dacitic breccia lavas 8 —Andesites 9 —Fault and shear zone; 10—Boundary of strata and
boundary of lithofacies; 11—Massive sulfide ores 12—Barite ore; 13—Stockwork and veinlike ore.
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Fig.9. Sketch section showing wall rock alteration and vertical zcning of mineralization in the

Gacun ore district.
1 —Slate and carbonate rocks 2 —Rhyolitic breccia tuffaceous lava; 3 —Dacito-rhyolitic breccia lavas
4 —Massive sulfide ore; 5 —Stockwork lead-zinc ore; 6 —Veinlike lead-zinc ore; 7 —Pyrites 8 —Barite

ore; 9 —Fracture zone.
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® 4 THTRBTELTFHEFERS (wt.20)

Table 4, Average chemical compesition of altered rocks from the Gacun ore district(in wt, ;)

mam | B # | 7 i | = m
_ = R -
5 % N AT | ARAE | ‘R | BMERYE | BhARSR | B
B mme | ks Kl kg | BREEE | g
=N | 8 ’ 6 2 2 2 2 2 1
SiO: 75.79 74.75 78.27 86.89 75.68 74.97 82.87 75.54
TiO, 0.23 0.063 0.09 0.04 0.09 0.07 0.03 0.05
Al;Os 11.97 12.08 6.97 4,30 10,12 10.48 6.58 7.91
Fe:0; 0.74 1.58 2.65 2.66 2.13 2.81 1.66 2.47
FeO 1.44 0.87 2,67 0.29 1.75 1.19 1.26 3.94
MnO 0.023 0.049 0.016 0.019 0.03 0.08 0.003 0.06
i MgO 0.55 1.00 0.42 0.62 0.60 0.84 0.35 0.81
Ca0 0.48 1.21 0.23 0.30 0.33 0.45 0.44 0.90
2 BaO 0.089 0.102 0.347 0.88 0.362 0.427 2.51 1.05
Na;0 3.74 1.92 0.13 0.07 0.16 0.83 0.03 1.12
& K-O 4,01 2.80 4.67 0.40 3.22 3.73 1.08 2.46
P.Os 0.035 0.031 0.024 0.018 0.04 0.03 0.028 0.030
5 | HO 0.31 1.36 2.60 0.69 3.69 2.72 1.59 1.48
H,0" 0.29 1.26 0.38 | 0.00 0.34 0.56 0.96 0.61
Co; 0.65 0.72 0.12 0.93 0.21 0.34 0.04 0.35
F 0.032 0.069 0.062 0.073 0.092 0.098 0.105 0.111
- cl 0.009 0.010 0.012 0.013 0.022 0.030 0.012 0.018
s 0.135 0.289 1.60 1.568 2.60 1.82 1.81 2.84
O=F,CI,$ 0.083 0.176 0.829 0.818 1,344 0.958 0.952 1.471
& i | 100.250 99.981 | 100.296 99.925 100.096 100.145 100.2344 100.251
& " 2.69 2.70 2.75 2.68 2.78 | 2,74 I 2.73 l 2.78
E Hh 7 REEEEEE B —O/NBFRARR, EAB0AT RN, B EBRNEEETVNRBAREHST
Si Ti AlFedt  [roi+ Mn Mg Ca Ba Na K PH CFOS
K Fx-m ‘ i
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Fig.10, Variation in atomicity of elements in unit volume of rocks from wall rock alteration
zone of the Gacun ore district.

(Each unit volume contains 1600 anmions. Right side of the ordinate stands for introduction of elements,
whereas left side for removal of elements).
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Fig,11. Idea! metallogenic model ¢f the Gacun ore depoesit.
1 —Slate and carbonate rocks 2 —Rhyolitic breccia tuffaceous lava;
3 —Dacito-rhyolitic breccia lava; 4 —Barite ores 5 —Massive sulfide

ore; 6 ~~Veinlike and stockwork ore.
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GEOLOGICAL CHARACTERISTICS AND GENESIS OF THE
GACUN GOLD-BEARING AND SILVER-RICH
POLYMETALLIC DEPOSIT, SICHUAN PROVINCE

Ye Qingtong

(nstitute of Mincral Deposits, Chinese Acedemy of Geological Sciences, Beijing)

Abstract

The Gacun ore deposit lies in Dege-Xiangcheng Late Triassic island arc
volcanics belt. The ore-forming process took place in the terminal stage of
acid volcanism prior to the formation of carbonate cover, being closely related
to Si-rich rhyolite dome. There are upper and lower ore zones in the ore dist-
rict: the lower ore zone occurs in dacitic rhyolitic and rhyolitic breccia tuffa-
ceous lava and consists of veinlike and stockwork lead-zinc ore bodies, around
which alteration pipes of silicification, sericitization and pyritization are
present; the upper ore zone oceurs as stratiform and stratoid ore bodies over-
lying the lower ore zone and grades upward into carbomnate strata. The ore
bodies consist of massive polymetallic ores or massive barite ores, and wall
rock alterations disappear gradually in the massive sulfide ore bed. Tempera-
ture—pressure and isotopic geochemical studies show that the downward perco-
lating sea water, driven by heat in the Si-rich rhyolite dome, circulated along
the syngenetic fractures, leached ore-forming materials from the volecanic rocks
and caused the alteration of volcanic rocks. When the ore-bearing hot fluids
erupted out of the sea bottom, massive sulfide ore and barite ore were accu-
mulated near the mouth of the vent, and veinlike and stockwork ores were
formed in the vent. The deposit is a submarine emanated-sedimentary deposit

whose metallogenic model is comparable with that of the kuroko deposit in

Japan.



