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Abstract: Rare earth elements (REE) characteristics of ores and other geological bodies were investigated to probe the
genesis of Fankou-type lead-zinc sulfide deposit in the northern margin of Quren basin. The results show that the
chondrite-normalized REE patterns of pyrite ores and lead-zinc pyrite ores both are LREE-enriched right type, but HREE
segment curve rightist degree of lead-zinc pyrite ores is lower, meaning that pyrite and lead-zinc mineralization belong to
different ore-forming processes and exist provenance inheritance relationship. Eu is positive anomaly in lead-zinc deposit
ores and low negative anomaly in pyrite deposit ores, reflecting that the acidic hydrothermal is involved in lead-zinc
mineralization. ) REE of Yanshanian granitic intrusive rocks is the highest, that of regional cambrian strata is the next,
that of lead-zinc pyrite ores is the lowest, indicating that the migration of REE are triggered by tectonic thermal events
and magmatic events in the lead-zinc mineralization. The host strata limestone, early Yanshanian granite and
intermediate-basic dike rock-nomalized REE patterns of pyrite which ores all show different degrees of planarization,
implies that the multiple sources are concerned with lead-zinc mineralization. REE Q-mode hierarchical cluster analysis

on ores and other related geological bodies show that the related substances from ore-bearing carbonate rocks are mainly
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offered to pyrite metallogenesis, and the ore-forming materials of lead-zinc metallogenesis are mostly provided by basal

clastic rocks, only part by early Yanshanian granitic intrusive rocks. Late Yanshanian intermediate-basic intrusive rocks

participate in the late stage of lead-zinc mineralization.

Key words: Fankou-type lead-zinc sulfide deposit; RE element; distribution pattern; Q-mode hierarchical cluster analysis;

two hydrothermal stages

B A by A SR R b G AR
KRR RIX P BT IR, R T XL
IR ISR R0 5 A U ISR B R IR
HRUA R SUE EAER SRR, X R
JSA TR (R 31 32 < S ) ORI « R I A R
R ISR RN AL B4 L L) 7 i
WML FHRHRE LI PRI LR 154
TR B SR R Z AT AE R B ARG B
R PRBIE T R RSN (R 5

H1 M e e A BEAR A B 7 T ) ORI
JEAH AR BRI YRR AL AR ) 18
B SRR PR F PR AT AR AR 7 3 S0 B 4
P LD XSS . R ARG . EIRAGK
s P EORGEERE A A W IER s R
YRR A B PO oo s A o
WA N IRHE R BRI e 34 1) T JEC PR AR
VIR IR, Bl Pk S sea AR, HAzaat
TEHI AT Re Al RREh . BEc R =4k, B, Pk
FHUTHTFOIOR DERI 2  FLETIX)E B BT
PORE i BEA T - O R M ERAL AR AEATT S A0 LI Y
PR I O AN B 5 O DS S AT AR, R iBeAT B
BRI R £R DO AL TR AR 11 AR -0
RmMZIBs, Aa R A B P o0
RO ST AR M AR SRR R TR Y
FACRYEA R BYRER" PR I SR04 AT SR
A RN RIS A B EA ACa A =
W) LY IR VA AR EYRER DX A R SRR
EFEREE, R I o M A S A B A AR TEEAL
M L on R B AR AL AN L 22 57 PR A DAANTF]
b SR A bR UE AR A R LU AR U I LK
T AFEH AR R K RS ESIE
PR ABATIN Q RUERSREG AL, KA 7 A4 L Y] o Y
e FUE I IR A AR A
DXk AR b2 1 o Y 3 S A S5 A A R
MR, IR RIS ) TR Rl
P FE B R A

1 AR XA LHFE

1.1 HhRAFEEDR

i on e L] R B T TTR  AB oy O
LIRS Ut R ARG IS, W AR AT
A R AR =, B R T L AR Is 3 A S
BN SRR N B AR R UL, R
WAL T, T ERESE AR RN — R
Wi e B e s, WET X AN YRR DAL
PG MM b ARG A RIS R ARG
BHHZ, B ML M A RGEATE T BlRESR
HAF LRI L L 22 o 2560 Hb) 2 (& 1),

ENSZ WIWFE X R 3 EW i) AR 58 2R kB A A
i, WFCK IR AL PG AR — 2 P e 28— I Hh— 21 2k
PeeS RURB AR K AR B RN, AL T X
Do AR A, X BRI AR T B A A R ST Ak
TERUZ M B, RO X B s kA
oy EESIT. ERGLE, BRI S IR R
[FIBRAPEVESI NE. NW iS5, IFFEREE EW,
T NS MINNE [ Wik 5, Hf NE. NW HI NNE )
T S L f o T N (U E T AR

BFFFK PR DL SERB R RV HE AR, Bl i
I KA BE LTI 2T 10 kme {HAEEREEDT RN
A JLHE NEE. EW. NE W2 78 B /N AU P vk e
HE BT NS NNE [ W 2465 A8 By R ok 2B i o
I PR ThAT B A (O ) B il 15 B A R (Il
PEAA), SV R A, (RIS A AT Hh B 1 ik
T 2 AR LUk D A E IR SR Ak, AR
WA IE RS A ZY , 5% 0 Bl AR i FEE A 5 9 /D8
A LE kAR R e I b B, B ELR ARG AL, B
SURA A SS9 HEAY, TSR IR R R
HEE ks o At

WS IR SR IR, 38T WAEHEE
W IRTA JUPAS SR AL I B8 T R W aer
TRAL IR 28 F PR BB B A DL R B Bk Bk
WH AR AR EE R . VR IR A [ B 3%
OB BOIR AN, 822 (R Bl T BN A R R



%23 %5 9

TRARM, 2% M ARG L D SRR R AL R R e R A E 2685

=11 Aea2 @ 3 @414 31 |5 S 6 D37 D8 Tp9oKglo

B EAb AT IR A SR P (AR A AR A U™ R BERMB ) : 1 — 2R MRS s 2— TR Ekn /22 /03—
WK/ A—BE SR R B IR S—aI e s 6—EIAMR; TP NEHAHZ; s—ThRAESE
FRAEME; =B/ "SR, 10—P ALY FAEgHE

Fig. 1 Distributing geological map of deposits in northern margin of Quren basin (after Guangdong bureau of geology and mineral

resources): 1—Liner structure; 2—Pyrites/ siderite/coal mine; 3—Tungsten/ fluorite; 4—Lead-zinc pyrites deposit/lead-zinc deposit;
5—Early Yanshanian granite; 6— €,; 7—D;; 8—D,—C; 9—T/P; 10—K,—K,
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Table 1 REE contents of ore-bearing wall rock and granitic intrusive rocks in northern margin of Quren basin

b ik Ww10°°
A FE A
M La Ce Pr- Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

BK el —WIHDR B SRR KA A 2.5 45 081 3.3 211 0.02 2.14 0.60 3.50 048 1.60 0.44 476 0.89 23.8
MK sell— PR SRR K e S 5.8 133 1.74 6.5 291 0.05 222 053 296 047 144 030 236 041 145
SK-1 #ell— AR 2 SRR KB S 105 37.0 4.66 185 7.24 0.03 429 0.78 3.93 0.56 1.82 044 4.05 0.69 21.4
SK-2 #ell— AR SRR K AE R S 29 5.0 1.08 44 208 0.02 145 030 1.46 023 0.797 0.19 1.74 032 9.65

D-4 48.0 943 10.80 38.8 8.07 0.66 6.90 1.17 6.56 1.22 3.45 0.55 3.46 0.53 34.7

D-5 346 684 7.870 28.5 6.03 0.54 494 0.79 4.17 0.70 191 028 1.89 029 19.6
e L O T A ik AR 11

U-2 B 5] 1/ (o 1 54.5 106.0 12.40 448 9.59 0.63 8.09 1.35 7.33 124 3.70 0.58 3.52 0.58 38.1
BAt KA

U-3 65.4 128.0 15.00 54.6 11.3 0.59 933 1.62 8.67 1.53 439 0.70 4.52 0.70 45.0

D-6 463 91.4 1050 38.4 875 0.63 743 135 791 146 443 069 45 0.72 433

U-1 3L DY K Ak 317 651 727 27.6 639 048 583 1.16 7.03 127 3.88 0.65 426 0.68 37.2

DE el A PSSR R}

D-7 SRSk 427 833 9.72 349 7.52 0.55 6.83 121 6.76 1.18 331 0.54 322 050 34
200/FK2 217 447 5.62 23.1 537 1.58 550 0.84 4.94 098 2.69 0.39 242 038 263
203/FK2 \ . . 283 454 520 202 429 1.00 4.13 0.58 3.14 0.65 1.70 025 1.53 024 199

U BT 117 o B ik o

J-1/FK 173 364 4.73 19.7 449 140 462 0.75 4.15 0.85 241 034 2.18 035 224
J-2/FK 174 359 4.69 19.1 433 1.56 4.58 0.69 3.99 0.82 226 0.32 2.01 031 22.0
YIt-01 11.6 257 3.57 163 4.64 1.61 550 0.89 5.19 1.04 2.79 040 247 037 274

M X IRG J2 A

Y1t-02 ! .- 122 267 3.66 16.8 484 1.73 579 098 5.72 1.17 3.16 0.46 2.85 044 306
BRI B L 7 7357 72 L1
Y1t-03 13.6 28.6 3.89 172 471 144 534 0.86 5.12 097 2.68 037 225 033 257
201/FK1 o o 0.5 05 0.08 03 0.08 0.03 0.11 0.02 0.10 0.03 0.08 0.01 0.07 0.0l 1.1
JLITE™ XA 1 2 1=
Zk78/FK 07 09 014 06 0.13 0.04 0.16 0.02 0.16 0.03 0.10 001 0.07 00l 1.6
D3 JLUARHT By g2 s 79 144 168 72 182 050 1.71 <03 1.26 026 0.54 <0.1 0.58 <0.1
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Table 2 REE contents of pyrite ores in northern margin of Quren basin

i KH , " w/10°°

z)z% f‘i\]z il La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
FK-1 =200 m THAF REEHOR 880 547 1.3 3.0 037 1.2 0.19 0.08 0.12 0.01 0.06 0.02 0.06 0.01 0.03 0.01 0.5
FK-2 JLH GRIE—280 m PUR ST A 0.9 2.0 027 1.0 023 0.07 024 0.03 02 0.03 0.09 0.0l 0.05 0.01 1.0
FK-3 ils #5360 m HRRBEET 4 3.1 52 052 1.7 031 0.13 0.19 0.03 0.17 0.03 0.05 0.01 0.04 0.01 0.8
Y107 BN Yok M A 25 4.0 045 1.5 037 0.08 023 0.04 0.23 0.03 0.13 0.01 0.13 0.01 1.0
Lc01 JHCR BB A 34 6.1 078 2.7 0.57 0.13 0.55 0.09 049 0.11 0.3 0.04 0.26 0.04 2.7
Lc03 B FAPIRATRLI R A 42 6.1 07 24 037 0.1 039 0.05 0.25 0.05 0.11 0.01 0.07 0.01 1.3
Lc06 TS AR 4 29 3.9 041 1.5 022 0.06 0.17 0.03 0.19 0.04 0.11 0.01 0.07 0.01 1.0
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Table 3 REE contents of lead-zinc pyrite ores in northern margin of Quren basin
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Fig. 2 Normalized REE patterns of pyrite ores/chondrite
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Fig. 3 Normalized REE patterns of lead-zinc pyrite ores/
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