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polymetallic deposit, Zhenkang County, west Yunnan Province

CHEN Wei', DENG Ming-guo’, GENG Qi-wei’, GUAN Shen-jin’, KONG Zhi-gang’,
JIA Zhen® and ZHANG Hai*
(1. West Yunnan University of Applied Sciences, Dali 671000, China; 2. Faculty of Land Resource Engineering, Kunming University
of Science and Technology, Kunming 650093, China; 3. Sanxi Resource of Geology and Mineral Resources Technology Co., Ltd.,
Liupanshui 553000, China; 4. No. 113 Geological Party, Guizhou Bureau of Geology and Mineral Resources, Liupanshui 553000,
China)

Abstract: The Fangyangshan Cu-Pb-Zn polymetallic deposit in Zhenkang County of western Yunnan Province is the
first copper-rich deposit recently discovered in the south of Baoshan block. Fluid inclusions and C-O isotopes were
studied in order to reveal the source of ore-forming fluid and the genesis of the deposit. The study shows that stage
Il is dominated by liquid-rich inclusions, whose homogenization temperatures range from 240 to 300°C and salini-
ties from 8.0% to 18.0% . Stage Il is characterized by CO,-rich and daughter minerals-bearing fluid inclusions
with homogenization temperatures and salinities both showing two peaks of concentration. Their homogenization

temperatures range from 360 to 400°C with salinities from 16.0% to 24.0%, and temperatures from 240 to 320°C
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with salinities from 4.0% to 14.0% respectively. Stage IV is mainly characterized by liquid-rich and pure-liquid
inclusions, whose homogenization temperatures range from 220 to 340°C and salinities range from 8.0% to
14.0% . The values of " C, s and 80y ¢0y in different stages are plotted in the range of —5.88%0 to —2.37%o
and 8. 18%o to 12. 79%o respectively, indicating that ore-forming fluid of the Fangyangshan deposit was sourced
from magmatic hydrothermal solution, with its migration process influenced by the dissolution of wall rocks. Accord-
ing to the above studies, the authors hold that the ore-forming fluid in stage Il and stage Il of the Fangyangshan
deposit mainly came from the medium-high temperature and salinity and CO,-rich magmatic hydrothermal solution
formed by continental collision, and the ore-forming fluid was influenced by medium-low temperature and low salin-
ity meteoric water in late stage Ill and stage IV. The authors hold that the Fangyangshan Cu-Pb-Zn polymetallic de-

posit is a middle-high temperature hypothermal deposit which is controlled by the structure. It is also inferred that

skarn type orebodies might be found in the deep part of the mining area.
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LRl M B K H R 3G A7 B Ca, 8 Deng et al. , 2014; Deng and Wang, 2016) Fll == BRI 5 38 25 MH IR 43 Aii €]
(b, #EHERIGAE, 2013 HETSF, 2014: Li et al. , 2015 EH50
Tectonic location of the Baoshan block Ca, after Deng et al. , 2014; Deng and Wang, 2016) and distribution of major

structures, magmatic rocks and deposits of the Baoshan block (b, modified after Dong Meiling et al. , 2013; Yu Li et al. , 2014;

Li et al. , 2015)
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Fig. 3 Ore mineral assemblages and occurrences of the Fangyangshan deposit
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a—veined-mesh veined structure; b—sphalerite of two different stages; ¢ ~ d—sphalerite of stage I, cut by calcite and quartz veins (sphalerite and
galena-bearing) ; e—sphalerite cut and replaced by chalcopyrite; f—massive chalcopyrite ore; g—chalcopyrite-bearing dolomite and quartz veins;
h—disseminated structure; i—coarse grain of sphalerite of stage Il ; j—sphalerite of stage I ; replacing pyrite of stage I ; crosscut and replaced by
chalcopyrite and pyrrhotine of stage Il Creflected light); k—chalcopyrite of stage Il crosscutting and replacing pyrite of stage [ and sphalerite of
stage Il Creflected light); I—sphalerite of stage Il , replaced by galena of stage IV and chalcopyrite and pyrrhotine of stage Il Creflected light);
m—pyrite of stage [ , crosscut and replaced by chalcopyrite and pyrrhotine of stage Il Creflected light); n—sphalerite of stage IV crosscutting pyr-
thotine of stage Il and pyrite of stage Il Creflected light); o—chalcopyrite, pyrrhotine and sphalerite of stage Il , crosscut and replaced by galena of
stage IV Creflected light); Py—pyrite; Sp—sphalerite; Ccp—chalcopyrite; Gn—galena; Po—pyrrhotine; Cal—calcite; Qtz—quartz; Dol—dolomite

(mineral abbreviation after Shen Qihan, 2009 )
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=) )i K A ) -
zg ;Jug ;\'Tg FESRFE BB 813C voppp 880y oy 8™0v.smow
FYS-8  Jrf#AT 1762 B J7 AT S A Bk R e L R R A S R A ik 7 3 -3.57 -21.28 8.92
FYS-12  Jiffdn 1762 B R A v i B bR O A, 240G B L A R A fk e A BB 11 -3.58 —-22.00 8.18
FYS-18  Jiftf1 1910 B D5 fPRAT W ST A S Al ik D) 5 -3.67 -21.69 8.50
FYS7  Jrf#f 1910 % Ry CORDRE DN BRI 408 5 BT — A7 97 A ik V) 28 -5.31 -19.47 10.79
FYS-13  H=xfi 1762 hE: 2P BB BRI Y= 2 A= A ik i B 10 -5.88 -22.00 8.18
FYS20  [Iz=f 1762 HiE SR EER B RGN 11 25 A A Sk D) S AU -5.26 -21.28 8.92
FYS-4 Uit 1762 R T7 A1 R RN B 2R -2.79 —18.86 11.42
FYS-5  JrffAi 1910 Bt HCUR MBS RI AR5 At A~ D8I, 7 A AR AR TR A WEV -2.37 -19.00 11.28
FYS-7-1  Jif#f 1910 B il 75 A 5 DU T R AR S A e -3.75 -17.53 12.79
FYS-17  Jif#A1 1910 i J7 M AT 5 IR 5 77 B AR A D B s -2.63 -20.26 9.97

MRS RINEHEFRE
JCEE LT IR IR AR AR B R R H, R &
TN, BB T A SR v, IOk 7 fif A
WA NE . i =il A QS COMERT 75
AFR RN V2 5 0 ARk 2 (R AR AR, 4 I8 LT IR 1) 3 A4
BRI R 6 MR B A AR (R-L ) VH
AAHBEARCR-V 2D E/F Co, = MBEACC
) Al AR AL AR CP-L ) L Al A AR (P-V
DG T Y2 RS B,

R-LEAES NN B HERE, A d AL &
1) 45% , 2 SEOKRRLIR ERFUA KU 3 =, 2>
VRO BT S W) A AT, MR 3 ~ 100 wm, FEHAE 10 ~
30 wm, AL 10% ~35% o

R-V AEH B T BB LA K &, EMETE
KRR AT A KPR B AL 4> A, 37 5 R-L B4, p-V &Y

4.2

Al C R EAATEAF (P 4evd4h), BiEA T3 ~30 wm
208, A R 55% ~95% , 295 A8 254 R R
20% o

C 70 5 R IR KORE PR AN A B R A BT B
I, K/MEHFTE 10 ~50 pm, 5 K ATE 80 pum. 05
A CO, gy b B AR B B 491 2 A0 B oK C 8] 4
4h.41),SH CO, 415 5% ~60% , P& 1T 20 30%
~95% , 21 RSB T% .

S T SR DY J7 44 8 1B B I MR B
I, KA 8 ~28 wm, AR 5% ~35% , 205 £
ERBEN 3% . i 10 DR E WA ZE
TPIRE. BT RO e ek (AL )
=, WIS IR E — 21, 5°C 247, A NaCl 4
de); TERVERPRH I KCL PR 4D =2 2
W A B 7 2 4D, 78 #2500 °C 1T 72



6 Mo 645 JPUBRBCE L Cu-Pb-Zn 2 &R IR ART C-0 R 3T A 787

4 TR IR AR 2R S R
Fig. 4 Photomicrographs of fluid inclusions in the Fangyangshan deposit
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a—R-V type inclusions in stage Il quartz; b ~c—R-V type, R-L type and S type inclusions in stage Il quartz and sphalerite; d—R-V type inclusion
of quartz in stage lll ; e—R-V type and P-V type inclusions in stage Il quartz; f—C type inclusion in stage Il quartz; g—S type inclusion in stage [l
quartz; h—the coexistence of R-L type, P-V type and C type inclusions in stage Il quartz; i—the coexistence of C type and P-V type inclusions in
stage Il quartz; j—the coexistence of R-L type and P-L type inclusions in stage Il quartz; k—the coexistence of R-V type, R-L type, P-V type and
C type inclusions in stage Il quartz; 1—the coexistence of C type, R-L type and S type inclusions in stage Il fluorite; m ~ n—R-L type and P-L type
inclusions in stage IV quartz; V—vapor phase; L—liquid phase; S—the crystal to be determined
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Fig. 5 Phase change process of C type inclusion in stage Il quartz of the Fangyangshan deposit during heating after
cooling to —105°C
a—F W T C B ZAEEAE; b~ RG-SR AL T (g CO, 4 m—CO, BEWIE; q—CO, DY —; —2H—);
2% c]aiﬁémi‘g"f’t‘lﬂ?lﬁ: Ly, ngicoz A — iR th—%éi’géﬁﬁ
a—three phase of C type inclusion at room temperature; b ~t—phase change process during heating after cooling to —105°C ( g—initial melting of
solid CO,; m—final melting of CO, clathrate; q—partial homogenization of CO,; t—total homogenization ) ; ¢, ¢, —the temperature of final melting

of clathrate; ¢, o, —partial homogenization temperature of CO,; ¢, —total homogenization temperature
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Fig. 6 Homogenization temperature and salinity histogram of fluid inclusions in different stages of the Fangyangshan deposit
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