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Abstract: This paper is the result of minerial exploration engineering.

[Objective] The Nanling Range in southern China is characterized by extensive granitic magmatic activity and significant metal
deposits during the Middle— Late Jurassic, with W, Sn and Pb—Zn—Cu as the most representative metallogenic categories. In this
regard, a systematic comparison study on the three types of ore— bearing granites and a thorough analysis on the origin of
mineralization differences would have great implications for regional prospecting. [Methods] In this contribution, the whole rock
major and trace element concentrations as well as geochronological, Sr—Nd—Hf isotopical and mineral chemical data of these ore—
bearing granites have been collected and reviewed to summarize their petrogenetic differences. [Results] In combination with our
major progress in the long—term geological survey, we suggest that differences do exist among W—, Sn— and Pb—Zn—Cu—bearing
granites in many aspects, including the spatial—temporal distribution of the metallic deposits and related granitic plutons, geological
characteristics, mineral compositions, source nature, enclave origin, differentiation degree, formation temperatures and the oxygen
fugacity as well. [Conclusions] It is concluded that the chemical component of granitic rocks, source materials, magmatic
differentiation degree and physical—chemical environment during magma evolution are closely associated with the mineralization
types (W, Sn, Pb—Zn—Cu) and control the processes of ore formation. Based on the above, the integrated classification criteria for
the W—, Sn— and Pb— Zn— Cu— bearing granites from the Nanling Range has been improved, which would be helpful for ore

prospecting in the region.

Key words: W, Sn and Pb— Zn— Cu deposits; ore— bearing granite; Middle— Late Jurassic; petrogenesis; minerial exploration
engineering; Nanling

Highlights : The integrated classification criteria for the W—, Sn— and Pb—Zn— Cu—bearing granites from the Nanling Range has
been improved in terms of their geological characteristic, enclave origin and geochemical index; This would be helpful for ore
prospecting in Nanling.

About the first author: QIN Zhengwei, male, born in 1987, doctor, senior engineer, engaged in granite petrogenesis and
mineralization ; E-mail: qzwwt01232006@126.com.

About the corresponding author: FU Jianming, male, born in 1964, doctor, professor, engaged in petrogeochemistry; E— mail:
ycfjianming@163.com.

Found support: Supported by NSF of China (No. 41802069) .NSF of Hubei Province (No. 2019CFB634),China Geological Survey
(No. DD20221689, No. DD20190154).

R AT AWETE R, p U PR 2 20 U 805 Ll

1 51 7 B CHD ) A6 B 18 XA L FE P ) kA

AP, R 2 HEEN SRR, L
2 Sn W I Pb—Zn—Cu i IR H B BRI S AL i 7
KRN, AR AR BB JE Tk ik, i,
Sn. W . Pb—Zn—Cu %58 R 5L K A R A A E 57
IR IF H A8 b A 28U, 5 2 A6
PRI R 22 50, BRI AL i 5 A7 76 L & & k)
B, XA RIZRAL & 48 b A PR T X EEBFSE, AN
Al LU 7R A6 B A 0 a8 M i s s ATLEE, 1 LA A
THESN XA A T AR, pg o DL 2R AR A X
Z & m T EH A T, B ELREA K51k
b 5 A S ) R AL —HE A ) R S 2 &R
IR (CE M U5, 2008 Z8A 145 ,2013,2014) , 2 FF
J S ) B ER (AR ) A6 5 2 25 S PR T i 2

FRRE AT —E 225 (B e o EDULAY B St o
FHIE JE B A 25 A R IR 18 A i R 45 D THT I dk
DRGHIX RS, WA, T Sn 5 WITR K
RUE L, R0 JCAT A B e LI B LR i 8y i —
A HTTR A OUARD 20 E 58 7% S s
55 B AL B o BOMERE , O SR i IR e A7 A
BRI, BT, s BT A rhoC g 08 Jn iy
T H A 10 RAFEEF S —LR TAESERN |, 255 R NSk
P R A8 < o il JLAF YRI5 T R, U85 4R
Tl B VERE R U R A O Y LR AR 5
PRIEAT 2 Xt e AT , i — 2P 5238 T F e iy il
By O R (B ) AE B e Y ZR B FRR G . X
— JRCRXT AT I R e B P I LA, 48 5 X IR

http://geochina.cgs.gov.cn FPE LT, 2022, 49(2)



520 i H

b J 2022 4

FRAREE Y,
2 WS PR

AU A AR K RIASE 4 L 1 5 46 5 A A
TEZY] B R B2 I E B X AN [R] 26 78
WAL B (B ) Y U R (B ) A B 25 1Y)
WHIEAFTEARFE N EE . BNEZEENEAS.
W ek ARG T T TR,
e TR AR A BB AL A bR R (5K
F RAAESRE , 1988; T AT 304, 1989 b Ay
R IA T H AL 5 LA, 1989 ; R S0 iRtk
1989 ; FRERMG A, 19915 H 2 MR 412, 1991, 2
LME ZEE 19925 487 R4, 2003, 2010; F & SR
fHEEIH , 2005 ; F 34, 2008 ; 4 44145, 20085 L
B AE 2012 7 EE BT AR, 20135 25 T 55, 2013,
2014; BRIZ 5, 2014 BEEAR A, 2017 TR 6 4 45
2017). B4 RAF(2003) 85 5 48 R i 52 F 4 A <
ARR A RS BRI A Li-F AL A7
ORI 1RAGR 3 FZAL, Ko s — 2R 5 b2
YIMISE . WRUR 55 (2008) K H AL i A 1 7 A1 2 LBk
2 K OLH AR, 4 R 0 b XA A 4 @ A6 5 2 i
— R N B AR R A RSB AE A R AR A A
B o TEERHAE(2013) 20t RGEXT LI 5%, W5 8
16 X0 A A A FE s IR A B L4y S 70 (H D) FAR i A
R K A AE 5 A T TS TR R (C ), IS 7R T e
i 49 o DT RN B T DGR o SR AR N A5 (2014)
Xof i 4 b X Ok 2 SR 5 0 46 B A G ER 1k 2
HEFT T XL, & BB AL <1 AR L HLA 507 46
() Nd [F]7 28 41, 4k T 48 1 5 B 46 B 25 i i s
BB WA MR Y S 5, T A A P IR )
VI 5e i . BRIZREE(2014) F1 Cao et al.(2018)
i J X6 B U4 BT AE B A Y 2R G e A T A
PIZEE . T Zads ) — A FEAR SR B I AR
BRI A AR & A 7 Mg ) s 2 5 0 <+ —ht
W VB A S g A I 1 2 DD G R
(CRER5,2008), S RIS B AL i) 2 19 1
H i o4 — e, (H— R 588 KR VIR AR
A6 543 2 B DA 2 3 A ok R U b DX AR ) o 5 ¢
AU R — AN, A A 55 (2005 ) AT
N5 KNG 2 &R0 IRA G JLEE L 4 314 1
AR TR A BIE R A TR T KR4 A 85

TR X R 8 RS AE 5 A B A1 HE-O [Rl 7 Z 5T
WoR, A IE R A TP ITT RN EE RS A K
(= o SEAVE A o6, & 8 L b e ORI R TR e ] B
W FEW LR A E £ 1Y 5 2512 (Zhang
etal.,2017).

U4 b DX R 27 20 Y B (A A B 2 5 % Ik
A B A TCIETE 5 A A 1 b Bk AL A R E AR AT
FE 50 22 5 (P A 22 S A ML TR o AN BH A
AN T) 27 2 % A B (A ) A6 B B R R AT B AR
K41, Wang et al. (2003) 1A A 4= B Hb X A
Fr— A B DN 5 B TR 25 A 5 0 L 3 s o )
TR IFRA T i 27 . Jiang et al. (2009)IAH
] 1L 0 A B DN B 2 7™ 1 AR TR S 0 A s
b, IFRA TR Z RS . Liet al. (2018b)#x
I T U b DX AT A 1 253 oA SR B RN B ) 4k
B PSS, IR IA AR R X 32 2R A B
2, R S e AL R R 2 ) T AR 4 A
FHANSS /AN BE b M se iR g, 105 2 00 32 2k A AL
SARER 1) L M ST DU RR R A . (RO A
AR, B RAE(2017) K BRAR LA AL 5 N BE 2
5 H R G o A EL AT 5 B R A R S SO ()
HAH A BEM IR A B (5 KT 70), 3%
RTINS R R R OR N O N AR5 R UNTITE |
TR S AL A . i LU 04 5 1A B 4 1 Nd - Hf [F] 7 R 41
WAl ek K B N M BEER M N %A o Yang et al.
O1)XF /K T L AP AR LN AE 5 75 HE4T T R G K
A7 Sr—Nd Flh A4 Hf—O—Li [al i Z X L, [FIFEA N 1%,
HEE (B AL 2™ AR Hise N T 4
KA EE A e A R R E S RS .

My LT U A DG B A U B (4 ) 4K
BT IR MR IR AR AL A R R
Wo OARFEETORNE R, 504 X OR[F) 288 Y
B E 54 AR R AE 170 ~ 150 Ma, I 4 33k 2645
B 1 PN ARASE 18 LA™ A el 2 2 ) — 5 SR AE A ) i
TRB BE ST )5 45 b B = 1 L i S AN TRTIR X i K Se R =
INAINESE SR s 41 R Igur L ML /R & S ES G IE=5i:°3)
DL Gy S AR X B T R Y & A R [ R 7 X
S ) R T B IR A RIS 2 . i AN e
WA B A6 B 2 I 9 SR % H S TR B 48 5 A
14 B PR AL T R TSR AR AR 2% 0 2 RN A
BRAIEA5E . IbAh , R s 2, R B S/

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(2)



55498 2

ZRPRER A R e B i v — W DR 2 T RAS B YR (5 A B4 o Y 28 S PERIT Y 521

W A2 B Sfe A1l B 0 Bt 2 — P A T 2 A 8K
(5 s, G5 B AT Ce*/Ce I 1T L e 4 2 3 45
F Nt A AR SR A5 R (L et al.,2017) . PRI, AR SCHs
SEO BT AT S A U VI ZT B AR, X g 06 s [X
Hh R R 2 OB R A R L B (4 ) A8 141 1
F 25 A3 A4S Jr) P24 RS A MR R i S 4R
FRIRTEAT R GE 0T HE , I 9N = 2 i A6 b o 1l T
E55 D, DA R A 0T g U b DX BB 46 1) 5 7 2
fift o TR LR AR R 2 IR 2B Bz
M A K BUR E A R R — A, o T
T X0 Ml T EEAS [R) TR B 46 5 25 R A A )
SERMERAL2E B 25 5 EH R A R
JEAE 5 R R VIR — A A SR T B A
B AE B4 R 32 A5 W S ZE % T A AE ST
FrACWs B K SOl S L A BT A A

AE b A 2 B AR PR L U il BT e TR
A BUEYER OB ) 76 b e AR UL A5 K 1T 1 S A
e A (18 1)

3 WEss A

TERGUS b X, 5558 B 1E A DG B AE 5 A 7E
G240 AR CAT DU T3] i A
— LI B S A FNHE 1L, G e e 3 2 DX P A )
FORAT MR R . ARYE R TR LA A A AR
HBR A 2ERFAE , BE WA M X AR 2 40 5 0 A6 b A 2]
DLy B8 RS R R (D AE A . AR R
FHEENSH A AR AR A, i
WAk BRI T A B (AT BB SRR B A A R
LR 2008 3 BRIRSE ,2014) . AYER (BB K A
BRI B 1 N A TR AR S A M A6 B TN KA DR (PR

O gem

o0t O, i
@A =
o B

o M8 }\\Y/:

granites granites granites

B ENsHp MERH
pAst= pAst= ERE 55"
Yanshanian Indosinian Caledonian W deposits

N
SRS 4% e
el Pb-zn-Cu | ¥ Provincial g
Sn deposits AT L = bordaE / Qiﬁjl':aﬂg

deposits

P 1 U AE e B R B R AT R 23 A 1] (F PRI A, 2014)
Fig.1 Sketch map showing the distribution of granitic rocks and related W—Sn—Pb—Zn—Cu deposits in Nanling(after Chen Jun et al.,

2014)

http://geochina.cgs.gov.cn FPE LT, 2022, 49(2)



522 h |

b J 2022 4

JEMRSE,2017),

FRELL VI J™ 5 R R T AR, R i g U B0 <)
FIER, B R Z AR A b SR AR )
TRR W2 e AU PG 1] BRAR IR BT 24 i), 25040 T
PO ZASTABA o Xk 04 FHE LU B 46 5 25 T LAE
WS s B R A B A AP TE 150~165 Ma B
B AR XA e 1 e WA T B (5 ) A B
08 L U RS A6 5 2 T2 B [T RS 7 5~10 Ma([#]
2)o FAUSHLIX RS L) AL i a E 25 ] S B AR
VU B I3 ATA% Jay « 2 B0t i R V- DXt JA A <
FEETI X, FEEAA VIR U RS R
WA N SN e e N e R e i i
Hi X5 A A AR B 3 | AR 35 o™ 1 FH R
fiE, BLFA R B IS T B JUgR L B AL 8
H BB RS AEA A

4 BFHMBURRIE

B AWTFERI, B8 S AL 5 o TR 28 A1
HERAE AR AR A7 AE— € 25 57, (H B ol B B
S FURFEIA SR B GEXT LA . BT, 50
JoA] A s g e BT I A 10 AR ARET AR —48
AR b, 2 T R BB N AE i e TR B A
TR WU JFURFHE_E 1) — S8 5 ] A, LA O — 2R IX kg
oA TARSR LR B

TE R AT A e VAR A BB [ 3 X, 28 1

18
ek BB

Sn-bearing granites
L v IR ALE
14 /4 W-bearing gr;r?ites
12 / R B 57
// H]II] Pb-Zn-Cu-bearing
10 Vi granites
g %’ war
6 / /% // é/
I Y 1l
=y
ot g/ ==
2f T
0 e o e e 1]/ U
140 150 160 170 180

BT 6 B 4 4 B Ma

P2 Rl R —RE AR B SRS LB () AE B e R A0
AR BT A
B | F #BAR4S , 2017 Cao et al., 2018)
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Table 3 The integrated classification criteria for the W—, Sn— and Pb—Zn—Cu—bearing granites from Nanling
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