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Abstract

There exists a typical low-temperature metallogenic domain in southwestern China, which covers Sichuan,
Yunnan, Guizhou, Guangxi and Hunan. As a unique region in the world, this domain is characterized by its
large area (about 900 000 km?), many kinds of mineralization (Au, Hg, Sb, As, P, Pb-Zn, U, Ni-Mo-PGE,
barite, calcspar, and dispersed elements), and complicated compositions and associations of ore deposits. The
southwestern Yangtze massif is an important part of the low-temperature metallogenic domain in southwestern
China. In recent years, the authors have systematically studied the metallogenic epochs of P, Au, Sb low-tem-
perature mineralizations in southwestern Yangtze massif by using Rb-Sr, Sm-Nd, and Ar-Ar isotopic
geochronolgical dating methods. With the combination of previous data, this paper has summarized the dating
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results and pointed out that there exist roughly 3 stages of large-scale low temperature mineralization, which are
equivalent to Late Proterozoic-Early Palaeozoic (Late Sinian-Early Cambrian), Late Caledonian (Late Silurian-
Early Devonian) and Yanshanian (Late Jurassic-Middle Cretaceous). The phosphorite deposits, barite deposits
and Ni-Mo-PGE deposits in the area were formed mainly in Late Proterozoic- Early Palaeozoic, with isotopic
ages mainly ranging from 585 Ma to 540 Ma. The Au-Sb-W deposits hosted in the Precambrian low metamor-
phic clastic rocks were mainly formed in Late Caledonian, with isotopic ages mainly ranging from 435 Ma to 380
Ma. The Sb deposits hosted in post-Cambrian strata were mainly formed in Middle Yanshanian, with isotopic
ages mainly ranging from 160 Ma to 140 Ma. The Carlin-type gold mineralization and the Hg mineralization in

the area were mainly formed in Middle and Late Yanshanain period, with isotopic ages ranging from 170 Ma to

80 Ma.

Key words: geology, southwestern Yangtze massif, low-temperature mineralization, metallogenic epoch,

Late Proterozoic-Early Palaeozoic, Late Caledonian, Yanshanian period
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Fig. 1 Sketch map showing locations of low-temperature mineral deposits in southwestern China
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Fig. 2 Sketch map showing distribution of Lower Cambrian black shale and related mineral deposits in South China
(from Mao et al. , 2002)
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Fig. 3 Sm-Nd isochron diagram of upper phosphorite bed
in the Wengan phosphorus deposit, Guizhou Province
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Fig. 4 Rb-Sr isochron diagram of phosphorite in the Kaiyang
phosphorus deposit, Guizhou Province
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Fig. 5 Sm-Nd isochron diagram of phosphorite in the Zhijin
phosphorus deposit,, Guizhou Province
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Fig. 7 Sketch map showing locations of gold deposits in Xuefeng district, Hunan Province
1—Cap rock; 2—basement rock; 3—Gold deposit; 4—Associated gold deposit
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Fig. 8 Sm-Nd isochron diagram of scheelite in the Woxi
Au-Sb-W deposit, Hunan Province
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Table 1 Metallogenic ages of Au-Sh-W deposits in Xuefeng district of South China
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SR BN B AW Sm-Nd R EEEFRE
HEZXEFE2HAAERTER(ZEE2ES,
2002) : AR (155.5+1.1)Ma(® 10) , FE L
AL O X ST B AR/ B RG-S
BB A B RS B 28 (124.1 £3.7)Ma(E11),

0.522
1=(155.5+1.1) Ma

0520 (*SNd/*Nd),=0.511642+19
MSWD=0.01

20518}

3

£os16}

0514}

0512 R W Sy ey

0 1 2 3 4 5 6 7 8 9

|47Sm/|44Nd

A 10 S5 R FIPET G H Sm-Nd FH2E
(EZEEF,2002)
Fig. 10 Sm-Nd isochron diagram of the early ore-forming
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Hunan Province (from Peng et al. , 2002)
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BFFE M, %0 E A ¥ L HREE B4, LREE
St 5 AR E s 72 Sm A Nd- 1P Nd 1 Nd B i@+,
MXRESEBE SN 24, B0 REBCHAN—
4,506 BREAEA NS4, HENEERT T
$7(148.0+ 8.5)Ma F1 (142 + 16)Ma (& 12), {E18
HEME REARMENRAESHMRT 24%
B4R {8 2 NGt 2 i AHER Kk — B, XiF B K S A 2k
FEREIREBBNEERY &,

B Ta R RS REHL X M 1S A K TE Sh AT TS,
VEKEREREZHBMHWE-EXEHHINI,
I, %9 KA B Sm-Nd BB IERBRET H
BE BRI 5R1E B, ® A K Sm-Nd % Bt 28 4F %
(148.0+8.5)Ma (142 + 16) Ma AR T H R H" 1
| Z 5D AN A KSR G FNE . 6
R SRR Ar-Ar SR IR, FOIPAE N (155.4 £ 0.4)
Ma. %6t 22 4E 8 (153.9 £ 0.8) Ma & /NRAE IR
(154.8+7.8)Ma dEH—B(Z &3 %,2003b) , H S
FAH Sm-Nd ZT 22458 (148.0 + 8.5) Ma F1(142

0.51244
=(148.0+8.5)Ma

(*Nd/*Nd)=0.512153 + 12
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0.51240
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NJNd/lMNd
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147Sm/l44Nd
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EHEWEEABANGET Kb 5ESEY 4K
AHEM Ar-Ar FEERB/NUERY R 165 Ma £
Fo BIAXTSRMMILAT S @S MR BR
B, X 2 N RIS AT ] R 141 ~ 156 Ma (304,
1993;4 A B%,1993), 5E& kB NEREE
HYE. B, ZRSERAEMBRYEREERE
eI (140 ~ 160 Ma Z[6]) , T A~ =22 B A $E W
HIBERE L RS =4,
4.2 *HBETHKET K

B FREEEZ IR LSY FEED S HER
PR EAEAEEILZ AN = AKX, BRiXX
BRI TR KB RN X HEE
FERBEABEH K 9 &b, /NI BR(5)200 &
2, BERAPEBEENET T (E 13), ZXFRHA
RET BRI BOURE NERRZR—-HIHER,H
BEPRMNEFET=2BRMZ, KR EREE
KB KA TZEN . S7HEHE—EBMAN
PBRi- e, AV EATERRD SR
BbE A IR RIS % kB e 5
BB EEMBAL AT R L EAE K EAL(Hu et
al., 2002), &RV YHESEENERE HED .
T OESY MEMR) RO EERBYYEA
WBREBRE ERHAEA N ETYERST KR
AHEARCKE)  BAT . BRAH . BABRE,

0.51252

£=(142+16) Ma
0.51248 |- (Nd/"*Nd);=0.512261120
’ MSWD=1.24

051248 F (cc 161
QSS-20
0.51240 Qss-49
051236 |
B
0.51232 L L ' "
0.15 017  0.19 021 0.23 0.25

147Sm/l44Nd

B 12 FERESET BRI A A Sm-Nd it & B (#3285 ,2003b)
A 6 . RECEAN; B. REBREEA
Fig. 12 Sm-Nd isochron diagram of ﬂuoﬁte from the Qinglong Sb deposit, Guizhou Province (from Peng et al. , 2003b)
A. Blue fluorite; B. Green fluorite
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K13 EBEZAXRAESY 56E
1—ZB88E: 2—HERBE; 3—uliReR; 4—ERNKREY; 5—ERBEE,; 6—FEEkE; 7—WZ;: &9 K
Fig. 13 Sketch map showing distribution of Carlin-type gold deposits in the Guizhou- Yunnan-Guangxi border area
1—Triassic; 2—Paleozoic; 3—Proterozoic; 4— Granodiorite porphyry; 5—Granite porphyry; 6—Mafic dyke; 7—Fault; 8—Gold deposit

X2 RBETHREVKOBT R
Table 2 Metallogenic ages of Carlin-type gold deposits in Guizhou, Yunnan and Guangxi

L7 TRAS WY b2 WA &R Rk t/Ma BEROR R
Hib Au =&R AR 87.616.1 ke, 1992
Hib Au =& R A RBTAZRE 82.916.3 FKiE%,1992
A Au =%, - 3 3 AEFRE A Rb-Sr LR 4E R 106 FICHES, 1998
! Au =B% ARNFRIBE 100 B #4H,1997
&7 Au =B% B Pb B R 82~130 ZEEFE,1995
P Au-Sb ZE&R ¥ Rb-Sr SHLFH 172+ 36 XUARTHE,1985
jiig; | Au ARE AR R K-Ar 418 <140 AR, 1995
FH3 Au-Hg ERF Y A ENR AR 114 AT %,1993

BT -RAKBLE T 8 YA X B, M LR B &
BHEET Y, BREY K P YBRRH, — &5
Wi 3 R X LA 380 T (A v AR TR 2 A VB AR
B7), R KR G5 I 4E X BB, B A Ah R
RBEAEF AR ITE. BAR 2 WEESERT UL
B, HREBE—F R AR ST B R FE

£ 80~170 Ma FEE W, H LR 585 KEA—F,
BT RR AT REXESE B T e LB
4.3 R WY KRBT K

X FZXMAE—BAR—HHRT K, BRITA %
H g st R R (BARIE I X R ZH1 H
Mo S0, AN 8 A HR i AR5 X
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B R (K £ %5,1996) o KX PPH IR, 1E
MBI R WP A TR, R i a5
MHAE—BR— R — . BAEKRY,5F
HEET FUE, HRE RHRB ST 8 —FIFE
TR, REFFHBET A RE 410, 5 I B
SRR, B, O FRA R ST B F X HRT,
HIE B (B L5 AR R & 59T IR (B AR ], Do 3
IE ) T/

5 4 ®

BT s v R 2 T EAFAE 3 R HUBUIRIR R
R, efasay et Rf—R AR ER
—RER M) BmERP(REFH—FRAH)
L (AR H—F A B, ZXMBEY E
RO MRATUATREEHY TEERTHRTE
R-Br R, AR ERE FEH 585~ 540 Ma; AF
TFTHEREZRTFRHEBEPHNES- -GV KETEE
BT B R, RA R FRFEER 435~380 Ma;
FEFERLLEHESRHNEST KEE R L
B, AP RER FE N 160~ 140 Ma; MiZX HE
MBS T FR R B AL e KA,
R R i EEH 170~80 Ma,
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