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Geochemistry of Fankou-type MVT lead-zinc sulphide deposit in
northern margin of Quren basin, Guangdong Province, China
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Abstract: Compared with other MVT deposits, the lead-zinc sulfide deposits gathering in the north margin of Quren
carbonate basin, Guangdong Province, China, have mineralization particularity. The deposit strata and fault structure
geochemistry, rare earth elements (REE), sulphur isotope, lead isotope and fluid inclusion geochemistry were discussed
for understanding the source of the ore-forming metal, fluids and the mineralization processes in Fankou-type lead-zinc
deposit. The strata, fault structure and REE results show that this type deposit experiences pyrite and lead-zinc
mineralization processes, the former gets closer provenance contact with limestone, while ore metal of the latter does not
come directly from ore-hosting carbonate rocks, but gets from basin deep fluid transferred up by NE, NW faults, and is
slightly modified by intermediate-basic magmatism. Lead and sulphur isotope geochemistry of ores and related
geological samples shows that lead comes mainly from basement clastic formation, partly from crust remelting type

granitic magma, little from carbonate rocks; sulphur is mainly from carbonate rocks, only a litter from crustal magma.
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Sphalerite fluid inclusions components, salinity and temperature results reveal that lead-zinc hydrothermal mineralization

exists ancient geothermal anomaly, and basement clastic aquifer and Yanshanian granite are involved in lead-zinc

mineralization. Fankou-type MVT lead-zinc deposit in this research area can be classified as two-hydrothermal

superimposition-transformation lead-zinc deposit after geochemical characteristics of ore deposits being analyzed

synthetically.

Key words: Fankou-type MVT lead-zinc deposit; geochemistry; ore-forming fluid; ore-metal source; metallogenesis

[ AP 2R Eh A 7, R A AR B AR
WAL, TR RN BORZ . ORI Y
FEGRALIIN IR (R0), S Sk 1 X il B b o 7 b
JbGe e EE YRR AN IR = IX, HNEEHAT
FEE I ML VYRR IR R B MR A B IR . &R
Goxf LUIFUR I, X LSRR IR IE S MVT HVEED IR
AVFZ LR AL e 7= TR B AR S RIR £h
Wil S, A MASTRER, TAGT R, SRk
WRRIRHAE , 1 DX 5 Sl B IRIR h RR k2 4k
Wit R E HOWEZE N0 3, &8 sl )
WA A e PR R V5, (0 S T Rk,
DX WAL B ERA 1 IR, RIS EET R IR L3 L
A BRI B R A B BB A
PLACE & YRR BRI 0 Bk B AR I BT A T D
LIS, 8 W PERCS SR g im0 X
Hb S A I B IR SR ZAL) 1 AR T R S BRI
DXV PR A5 ™ B BT S B A E ST, Woar ks il
{ZF AL SRR AT RAR O LT MVT B
IT IR o A SOV 0 I e HZ 2RV IR S0 R
W 4 s bR AIE . B Ao EE . B BRI
T R IE R N A AR IE R 5 5 B, LA
6T AR LA AN ) Ik R T V. PR B R AR R4 Jo ke
VUSRI N )5 2 TSN D Ol T 57 S S e &= i1
ERK R

1 XEMREETS

A S DA I A SR 2%, R TR
LI PIRE, A2 RMTEIEE) . 2 IERGHK.
T R BRI S L
G A AR MR ALY 1) SR PHZRAB AT 5 2L, B
BRI EB IR EARE T =852 K F i
IR VY T R PR 08 R SRR AR, A7 e D 1 X P
G N Ly, TR I L R G A i R S
BUBELIYINT,  SRANE 2 B T E0H W08 A ] B
PEE S AL AL Py W R, PRI R AL
81 (i N [ e o R D8 i U TS a = B A T R

LU B8 R A O e Ay, LA 7 e R e e AR I S
HREE R HIE AL A A K 2 IR NTE S 151
FRIESRREY, AR ALY ORI L I —i
WA AL B E 1),

2 ARG

A= FE A G i e Al )\ R RE, O — A i
A L RS o A R A e T A 2
s IS R AR BT, Atk
AR OIS &, R NEEE. SRR
IREEAEH, BRI RV RS, 5L IX P
DA AR P AR RO IR, P26, DA /R B Bk
WK, RO BRI . AL 25N SRR
(F)o

YRR IR A E 2 IR G, MBI P Y i 5
AB PG 1 BT 2R b A R T R T MR A AL
DR ARG 7> B mGEm,  BO BYEE AT R H
(il ot Rt ST AR O D e ) S AR K R 2R
W, AT s s, ABAEAS T 2 2 B W 4
AL V= VS)E RTINS (3F R N 2 VAR o | o/ 1B | | /N
ZLE TR,

YRR IR T ISR R SRR R
B4, R R T2 R ABLZARANA AR
UL TR S — B IR e T S Y R IR e R
fr, FORBERD B AL SEUT AR, AR BB Y
PR AR AT AEAH TR B S A W R o A oA o
B BN A 2 SIEBRIRACIR,  FerPIESeIRe™
WX TR TSI, B 72 AT IR i 7e 1
ASARIT G B0 BICIRA AR BUZAR S B BEREAN
JILIEAN A & ] VAVl € N T NV T N A S/
Lerb EARGMSR o BT R SR AR B
AUA gt SR BEA 2, TR 50~10°, JLF4
MR RRIERE, AT, LR EGUE M SR ik
MRS M. BYRER IR PO EE YR, SR
TENEED™ T SRR, DR, RERb
AR5, RO W EZN TG A aibE



3520

A G A R

2013412 H

259

114°00' [25°

20'

P

J8144

53 _,o/

1 20'

4 /‘/«/145«’ 196y

3 19
1101751 68 5;p50

S35/t 1

e

//‘ '//‘17% SN

ps 109, ls 1 142 4 7 25
48 F

Wi 15136

40"

0 Y
E (47 A >T76 DT 13
X ’8 oT =

@

AN xm* 179
982110 41 ,\A\ °
e S
) ©M}‘§102 ﬁx} ¢

24

114°00' p4°

)1 82 oo ) s o7 o ol Lo

- 2| — 13| e

E1

B A P DA AR A L (4 1:200 000 FHOCIEAE ) 1—RaARIERE 2GS s 2— R RIS R A 55 3—MIEE At

L0—IEWZE K5 11—B RIWTZ: 12—HEWTZ; 13—A W0 14—l 2 b IR St ot X 5t 2k

Fig. 1 Regional tectonic outline map of Quren basin in northern Guangdong Province, China (after 1:200 000 Shaoguan geological

map): 1—Concealed syncline and code; 2—Concealed anticline and code; 3—Rewind syncline and code; 4—Syncline and code; 5—

Anticline and code; 6—Axis and code; 7—Overthrust fault and code; 8—Tectonic window and code; 9—Thrust fault and code; 10—

Normal faults and code; 11—Concealed fault; 12—Presumed fault; 13—Rock boundaries; 14—Study area boundaries of Quren

basin
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Fig. 2 Main elements classification pedigree graphs of ore-

bearing strata in Fankou deposit: (a) Dss; (b) Dsx*; (c) D3x”
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Table 1 Part chemical component contents of pyrites
) w/107 w/10°°
X AR
Fe S As Sb Ga Ge Se Te Co Ni
P = 44.24 50.90 0.0347 0.028 0 1.20 1.54 3.21 0.40 <0.1 2.80
- 44.72 51.90 0.069 0.003 4 2.40 1.67 2.26 0.54 <0.1 1.18
) 41.88 49.50 0.370.37 0.0110 9.54 1.61 0.84 0.15 <0.1 1.81
Mt
- 44.12 51.50 0.270 0.005 8 2.18 1.35 1.31 0.16 1.28 3.94
= 43.76 50.20 0.460 0.004 3 31.36 1.41 1.61 0.30 1.06 1.83
MNH - 44.30 51.70 0.092 0.002 6 0.78 0.89 4.13 0.11 0.70 6.32
— 32.43 46.40 0.060 0.003 8 132.8 79.8 5.17 0.12 <0.1 1.62
T2 WML A I R
Table 2 Part chemical component content ratio of pyrites
. . gL
X AR
Fe/S S/As Ga/Ge S/Se Se/Te Co/ Ni
o = 0.869 0.018 852 0.779 158 566.98 8.025 <0.0357
_ 0.862 0.075 217 1.437 229 646.02 4.185 <0.084 7
) = 0.907 0.145 588 5.925 589 285.71 5.600 <<0.0552
Mt
_ 0.857 0.013919 1.615 393 129.77 8.188 0.3249
= 0.872 0.010913 22.241 311 802.14 5.367 0.579 2
MNH _ 0.857 0.056 196 0.876 125 181.60 37.545 0.1108
— 0.699 7.733 300 1.664 89 748.55 43.083 <0.061 7
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Table 3 Lead isotopic composition of ores, ore-hosting rock and intermediate-basic dike rock
=0 e 20°pb/2%ph *7pb/2*pPb 203pb/2%ph Ao AB Ay
EE 18.325-18.577  15.631-15.797 38.758-39.087 65.42-80.07 19.89-30.72  39.87-48.70
Ci .
E) (18.451) (15.714) (38.9225) (72.745) (25.305) (44.285)
N ) 18.36 —18.446  15.668—15.820 38.715-39.322 67.74-72.45 22.31-32.22  38.71-55.00
Dsx® R
(18.4055) (15.744) (39.0185) (70.095) (27.265) (46.855)
N ) 18.266—-18.520  15.570-15.814 38.056—38.923 61.99-76.75 15.91-31.83  21.03—44.30
Dix®  HYFREREH
(18.393) (15.692) (38.4895) (69.37) (23.87) (32.665)
N 18.375-18.463  15.690—15.745 38.796—38.946 68.32—73.44 23.74-27.33  40.89-44.91
Dix" YRR
(18.419) (15.692) (38.871) (70.88) (25.535) (42.9)
HEE 18.383-8.847 15.668-15.866  38.131-38.829 68.79-95.77 22.31-35.22  23.05-41.77
Dss N
E) (18.615) (15.767) (38.48) (82.28) (28.765) (32.41)
Dsx— o 18.23-18.86 15.64-15.84 38.83-39.76  59.87-96.50 20.47-45.26  41.74-66.85
Ee)
Dss (18.545) (15.74) (39.295) (78.185) (32.865) (54.295)
N 18.57-18.65 15.60-15.76 38.65-38.96 79.66—84.31 17.87-28.31  36.97-45.29
HLPE KA
(18.610) (15.68) (38.805) (81.985) (23.09) (41.13)

TP O SR Y R R R s R R MR ST TR S A AT AR ST e Aa AB FIAY 5335

pr i Ci A

F AL a®°Pb/2"Pb). SCUPL/ M Pb) A y(**Pb/ ™ Pb) L ] I ACHBER SR A 4 7 A7 22 AN T4 224, B = Aa=[a—ao(£) Jeu(£) X 1 000;
AB=[A—Bo(1)VBo(2) X 1 000; Ay=[y—yo(£))/ yo(£) X 1 000
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Fig. 4 Zartman Doe diagrams of lead isotopic composition in Fankou lead-zinc deposit
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Fig. 5 Ay—Ap genetic classification graph of lead isotope:
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