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Fig.1 Map showing distribution of the main Pb-Zn
deposits in the Sichuan-Yunnan-Guizhou polymetallic
metallogenic domain ( modified from Li , 2004)
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Fig.2 Regional geological map of the Fule deposit
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1 - Triassic muddy limestone, shale and mudstone; 2 — middle Permian calcareous shale, carbonaceous shale clamp coal seam; 3 -

Permian basalt;4 — early Permian dolomite, limestone; 5 — Carbonaceous limestone; 6 — conformable geological boundary; 7 — dis-

conformity ; 8 ~ anticline; 9 - fault and occurrence; 10 — anomaly of Pb-Zn secondary halo; 11 - small and medium-sized Pb-Zn

deposit; 12 — small Pb-Zn deposit; 13 — Pb-Zn mineral occurrence
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Fig.3 Comprehensive stratigraphical column of the mine area

L. Omm) HA (1 ~2mm), REEE ML (5 ~
10mm) ,

INBEE B0 BB, SRR SR KB 43y 2
RO IR A EEA =R, LAkl E. B
TESEMER, BAR AN NI I &6 a0,
A TENFME 6, 2N FEENaa,
HIRONEY T EERRA,

316

(2) T FEEHR BAYOR B SR &
R, OBEBRR=H, RO TFIRET W EZEER
vy EHERNETIREL., —B1% ~5% ,EF
LA 10% ~20% , JREB ATk 30% LA b (40 904 744k
) o T BIERIT, MBS R EH, DBE
XBE - EREH. FETRE—RA 2 ~10mm,
KATIX 30mm, AR LR b — /N T Tmm,



A REE . AHE &R BOTE SR R AR E - — o BOT R EE E R R AR

/s

A0 9/< {1538 e’ |

]P,m:]l |08 I2 rVVAAVI3 1_4_‘4 L/E_IQ'S A 6

B4 ERS4BETKI140m FETEBETEE
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mid-section of the Fule polymetallic deposit
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Fig. 5 Geological profile of the Fule polymetallic deposit( modified from data of 317 Brigade,
Southwest Nonferrous Metal Geological Survey , 1994)
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1 — Emei basalt; 2 —flint banding limestone of P,m; 3 - second section of P;m-limestone and dolomite alternating layers;

4 — Pb-Zn orebody; 5 — fracture; 6 — drilling hole; 7 — Probing engineering
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BAREART YN ER(R2) . S0 PPEsE

AR BHE T F TR, EHBERT 9% . HHIZ
F IR YRR, BT LR sk + a5 5 B
S R A R E

FHTE R B R, Cd Ge Ga,Se MF 43 HITE
EofmfENET b, FRT T EEMEMN C
(29.6 x107°° ~51.5 x10™%) , A A=A JLER
TOHWILE,
4.3 HBTEEFEVH T

(1) ABOCEEE RV IKTELHTHEE

BT R — MR A R AR B S A PR
A ZRUR BT R P E M BT R ARA Lk
YA, B DB AR R AR BT R BA Tk
E, — R HE . MERFEELEV KT
AR5 EICER Cd.Se Ge Ga BA LA M 1H,
AL, & RETERT IR A R R U GE 3 H BY

®1 FETHSHTESRAITR(107)

Table 1 Content of dispersed elements in ores from the Fule deposit

=t BAE(10°%) B/ME(107%) SFHAE107°)  mRimfE(107%)  EERMOURE ShH) BRFBA(107°)

Cd 8171 256 3787 0.14 27052 100 ~900
Se 107 23 66 0.08 830 25 ~60
Ge 39 2 16 1.4 11 10

Ga 143 1 34 18 2 100 ~200

1M BB E 10 4 ot P E R R B E R IR oG AT Bk ICP - MS; TR e IR L4, 2011 s i R R i < -
HEER AT =T ERSEFM) 2010,

R2 BYYSETERIERRITR(107)

Table 2 Content of dispersed elements in single minerals (10 ~°)

7Y a2 L T
RSB 17 2 gﬁ%@ﬁ
Wi Be/ME B P B Bkt T
Cd 7658.4 30610.0 16183.0 29.6 51.5 40.6 399
Ga 4.8 357.6 85.7 0.2 0.3 0.3 329
Ge 89.6 195.0 134.6 <0.05 <0.05 <0.05 >2691
Se 127.0 177.4 163.4 <10 <10 <10 >16
gy HEA FT
FERA(FF) 4 4
i H BAGAH B ¥y BAAE okt Ty
Cd 0.3 4.7 2.9 0.5 3.2 1.7
Ga 0.2 0.3 0.2 0.1 3.2 1.0
Ge 0.0 0.1 0.0 0.0 0.5 0.2

TR NS O AT B R ST R INRTE o B SRR B E IR P LB A E R R, A=A J7 A R Y R T R WA R B
HIFRAL 2T ST BT VB SR B 52 A, I 7 ¥ O ICP - MS,
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FRYE XIS TR (3R 3) I ARILHZ, U H 2
AR BLHZET Pb . Zn S EKE,In § 8
124 x107° ~ 126 x 10 ° , B2 BREREREL 2 Zn FJF
{H(20 x107™°)6 f%%;Pb B #24 x10°° ~25 x
10°° , dik B S ERBRERER A o Pb EBE(E(9x107°)
FYIE 3 %, \TRER R IR EEWH B)Z

B F R VE R 500 T £ BRI A K, - FF KT
PR YE AR SR 4 1 S 45 B TR AL, I KR B
S ARG G T YR 2 E - T
- BEAIE T HEMNNEG. T RATHRY - IHREX
BRETHF B, W RN E R KT RARREHE
BT REFNST A, X8 EEMARNSEE
SRR &AL TIE - 2T AR (B
2), BRSP4 A0 TARAL M T 3000, RO T 8 Rt
TIRAEEESRIVER.

RS AE B AR, T RREFF O
HZ W, BB EBY RIE, FO4

HBR B LR MIEIR, TR TR R4
W BEHRER. FOABBERTORE - “BRM
#, ¥ OAHZ FE R 250m R IRE LK RE, A%
A-"BRATENE -FREEKRIE, SXRE
FAE BRI B B 22 57, 0 R B BRI BF R 77
YEHIE, iMth A 5 X BOE & A A Uik Y B2 B BE
RIECF DA B AR R B R A R EE IR
S8

BRI EERTE _BRF OHF
B AT e IREATE S, —HERABRK
HER £ NE, 5 T 5 B AR A A A L, B
PR A ) Ay R 2 M TR, B R R

ARBIFAEE R KET JUEN Z R
5 ~8m MMESCE K ILABRE R, ABREATH K
BRHE A REA & XX e i F T R — A Rt
FE,(BRBRICHF (2003) ML XKIHM = HE [ X
JE I XA E R RRR TS S, BRX
£5(2003) BN, & ) 3 K R B L XA P I E
SRR BY , B B HEIRT & AR 3t XK L) f B B
O AT BER B IR R B QRN IE R,
B 7N B SR DX 5 s B TR A O, E
i A BLAY AW 5 AT RE R A Hoa RAR, SR M
TR A T PR R A R T -

R3 EFLHRMEMETEFEER(107)
Table 3 Abundant of trace elements in strata of northeastern Yunnan Province (10 ~°)
Wz =i A G Ni Co A Ti Mn Cu Pb Zn Ag Sn Mo
T WEA BRE BRmSE 273 155 45 20 138 5586 543 27 20 82 8 3.8
BN L A

p ﬁﬁ&{‘:? ﬁ}fw 145 99 49 21 107 10692 328 45 25 126 7 6.6
BE RS

PB B I RE 368 114 68 33 251 14234 700 165 24 116 6 4.5

C  RERERS FEIBSS RBUE 55 59 9.4 7.7 136 639 127 14 24 124 4 6 6.9

) o) 3

D ﬁ&mmﬁujmﬁ Ej&ﬁ%@& 164 100 16 9.7 56 1546 356 20 17 70 5 6

A BEE
T B A Je A LHBRTR

S e 292 95 26 11 84 3198 382 27 35 88 7 17

Ha s
PR AR

0 “ o 302 107 19 9.5 84 2773 437 20 24 60 5 10
hE HBE

€ BB Feigisihe 390 99 16 9.1 91 1711 328 26 24 48 5 5 6.6

Z REREREL 2 R A 195 110 16 8.3 42 4543 278 35 25 61 7 2.5

TUA 90 68 19 130 4600 850 45 20 95 0 6 26

SREKEAEE = 35 2 0.3 20 1500 nx10 @ 7 16 0 0.n 0.2

WisEhe 11 20 0.1 20 400 110 4 9 20 0 0.n 0.4

I BORBR IR 5| B 2152845, 1999,
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Pb.Zn F17-HICE Cd,Ge Se,Ga #H KA HL
JRAEFE . S B SR &G HUR N KK EE B
SRR ARG R . B EHETHRY LR
Pb.Zn Cd . Ge Se Ga %I 2 NI & 4R, B3 MK
WS o R IR T H K AR P RBJR K
TIREERITBOTEWEERNE,

(3) FHOTERAENET HEEVM

W(Cd) W FHTE R 3d°5¢" 7 N LT 2 LR
4f BB ISR FE £ MYIER, B THMNZ p T)E
HFFEALL B &2 MTFR +2 7, Cd R
FAWRFEHE, BT 4 P FRPAR, C* B
BB FERALEES, B 5 S* BRI i, iUs T
RIREROTR . Cd B4 L= S 40 S shaR b %%
i 5 Zn Pb SF B — ERHMRME, TR S koo
R BEA LB IR R 8 R2RRFE R
RIBANST FHET T, P NSy 2R EET
|27

5 (Ge) WL FHIRL Sy 45°4p”  EMRIB SRS,
Ge'" Gy W B R B G’ , T G’ ME F k=&
(0. 080nm) 55 Zn** (0. 083nm) +4338 31, 18 Ge**
B HEANPET AT E £

ffi(Se) HLFHy B K 4s’4p* , 2 —Fh BG4 R
FRAAE &8 ST R 5 A AR B AH AR ) A S R (TR
F AR R RO IE B  EL AL B FR R
0.038) ,Se — 75 [ 7] LAk ABRACHI ) S TE L & Se
WAL, 55 —J7 S A LA IR B S A Al
.

STROTERMIRAETE Z0F = A, B sr a4 2K
FE MG R B 2N (W OB IR 4E,2003) o fEETEHLF
BE TR, WA KR LR MM HOTRER
MOSLT Y, BREATAZ LML e X e, 1
TN &R TR AR BT, S5 R R
B e FZ LR R R FINGT H (R5R
ZE4: 200632011),

BT AR FE A %, 5T 6 FLfL
FHEFEREY Zo’ BT REAHL, THAHWN
P EL S Zn 25401, 5 Pb* R AXER A BOR A i B
BFERERWARLR, B, 357E B R FHE % e i
A Zn HELHF Y, T Pb &4+ & B AR

SINET NIMEITTEX W, T8 R aEon R
Cd.Ga.Ge.Se K EBANMTHET +, 2NN
XETTE M AR A S BRI IERLZEWIR S Zo (0
Cd) B, S( 4N Se) #4Hif , 5 Pb Z K, BN THEA
G NN dRts -

NHEH FH Cd &8 ERH T BB+ Cd/Zn
FLAE PR SE ( Schwartz, 2000 ) [H] S5 B 5 M o0 a3
#% Cd/Zn PCAEL AL R GRS, Bk 1 R ILET
Y H B AT I Bl Cd/Zn HLIEZ B8V .

FHOCRBERRFABGE A HENBET T+,
BRENTRS Pb Zn A Fid [R5 45 & ik

5 #i

25 AT, 25 LA T 4510 | AR EE 0T IR
FEAE Cd\Ge Se ,Ca PUFPEA TAL AR S HOTE,
TROLR ERURRRAGEARFENET T, &
IRETEED R B R BUT R A 2 R8I
B—amk &R, FERTMHE KNS, &
AHLTH X KT B B P52 Y Pb.Zn,
Cd.Ge.Se Ga BFUMIZEHL, JE UBLAT PR . LA™ 4
WizH B, - HAERERNEE, A TERFD
4P B 2 1) T R UTIE L

B BHEHAT FHLRMNARANENEF
KiFALS, EIRFHRAELE BRAKEFF. 2427
MEE FofrhibHarR e,
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Geological Characteristics of the Fule Polymetallic Deposit in Yonnan Province: A Pb-Zn Deposit
with Dispersed Elements and Unusual Enrichment

SI Rong-jun'?, GU Xue-xiang””, XIE Liang-xian', ZHANG Na'

(1. Resources and Environmental Engineering School, Henan polytechnic university, Jiaozuo, Henan 454000; 2. State Key

Laboratory of Ore Deposit Geochemistry ; Institute of Geochemistry; Chinese Academy of Sciences, Guiyang, Guizhou 550002 ;
3. China University of Geosciences, Beijing 100083 )

Abstract : The Fule Pb-Zn-Cd-Ge-Se-Ga polymetallic deposit is located on the southwestern margin of the Yangtze block, southeast of the Sichuan-

Yunnan-Guizhou lead-zinc polymetallic region. It is a medium-sized lead-zinc deposit and contains associated dispersed minerals of Cd, Ge, Se, Ga with

commercial values. The reserves of Cd, Ge, and Se reach the standard of a large-scale deposit. The orebodies occur in the interlayer fracture zones of the

Permian Maokou Fm. dolomite, with lenticular, layering-like and veined shape. The orebodies are generally 100 ~ 1000m long, 50 ~500m wide and 0. 5

~25m thick. The ores are of coarse-grained texture and brecciated structure. The ore minerals are dominated by sphalerite and galena with major gangue

minerals of dolomite and calcite. The dispersed elements are present in the sphalerite ores. The strong extraction of the ore-originated horizons-Carbona-

ceous and Permian strata through paleo-brine is responsible for the enrichment of the dispersed elements in this deposit.

Key words: Yunnan Fule, dispersed elements, Cd, Ge, Se, Ga, Pb-Zn deposits
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