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Abstract: Intraplate metallogenesis is a significant global scientific issue. The South China block is renowned
for its large-scale mineralization occurring far away from active continental margins during the Mesozoic. It
formed a low-temperature metallogenic province of gold, antimony, lead, and zinc deposits in the west
(Yangtze block) and a high-temperature metallogenic province of tungsten-tin polymetallic deposits in the
cast (Cathaysia block) , making it an ideal natural laboratory for intraplate metallogenesis studies. The two
metallogenic provinces of South China have long been considered distinct systems due to their spatial
separation. However, our research revealed that the low-temperature mineralization in the west (230 —
200 Ma and 160 — 130 Ma) occurred simultaneously with the high-temperature mineralization in the east,
and has similar geochemical fingerprints to the latter. Both types of mineralization were probably driven by
the Indosinian intracontinental orogeny and Yanshanian asthenosphere upwelling beneath South China.
Therefore, there is a genetic linkage between the two metallogenic provinces, and together they constitute a
giant polymetallic domain spreading planarly under intraplate setting. The current distribution status of the
low- and high-temperature mineralization types in the west and east is controlled by the eastward increase of
denudation degree in South China after ore formation. It is predicted that there may exist high-temperature
W-Sn polymetallic deposits beneath the eastern region of the low-temperature metallogenic province. A new
intraplate metallogenesis model for South China was established. The significant features of the new model
include metallogenesis occurring within preexisting weakness zones of lithosphere, continental crust serving
as sources for metallogenic elements, and coexistence of high- and low-temperature mineralization exhibiting
a distinct planar distribution. The model differs from the metallogenic mechanism in continental plate
margins.

Keywords: South China block; high-temperature metallogenic province; low-temperature metallogenic prov-

ince; intraplate metallogenesis
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Fig. 1 Simplified tectonic map of the South China block and distribution of Mesozoic ore deposits. Modified from [7-8].
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Fig. 2 Previous dating results for Carlin-type gold deposits of low-temperature metallogenic province
in South China. Modified from [ 16].
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Fig. 3 Comparison of mineralization ages of the Mesozoic low- and high-temperature metallogenic provinces
in South China. Modified from [7, 10, 22].
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Fig. 4 Sulfur isotopic compositions of sulfide minerals from Carlin-type gold deposits in the Youjiang Basin. Adapted from [17].
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Fig. 4 *He/*Ne-*He/* Ne mixing model for ore-forming fluids of Carlin-type gold deposits
in the Youjiang Basin. Adapted from [40].
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Fig. 6 Plot of A" Hg vs. A" Hg for gold, antimony, and mercury deposits of low-temperature metallogenic
province in South China. Modified from [48, 52-54].
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Fig. 7 Comparison of elemental concentration and element/Na ratio in ore-forming fluids between low-temperature
gold deposit and high-temperature tungsten deposit. Adapted from [7].
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Fig. 9 Mineralization ages and dynamic setting of the Mesozoic low- and high-temperature metallogenic
provinces in South China. Modified after [9].
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Fig. 10 Metallogenic dynamic models for large-scale mineralization during the Indosinian (A) and
Yanshanian (B) in South China. Modified after [7].
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Fig. 11  Genetic relationship between the low- and high-temperature metallogenic provinces in
South China and deep prospecting prediction, Modified after [7].

FU AR+ B VE FHAE B85 355 Bkl 1 , G 3

5 458 SRS ITER T RIR B 2 4 8 i R
B IR AERTFE I P AR T

(1) 41 FAE 2 B 20 1 1) 16 g i B v A= AR (2) P4 A% 6 W (230 ~ 200 Ma, 160 ~

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)

(€)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



236

BERH, B L, 5/ #bF FT 4 (Earth Science Frontiers)2024,31 (1)

130 Ma) 5 AR A ™ IR — 20T s 25U b
BRAG AR S0, BN ST P 3 L e L30T 0 e L 9
e AT AT BB AIL ] - P B 4 i A B PR R
FR R A, IR R Tr AR SR A 1 B2 22 45 T i P9 K
X,

(3) W™ Je AR R P4 1] 2R 120 5k ) R ek AR
FERET RIS 90 e il 9 2 1
ATk Jay o AR BOH™ 48 2 A VA PR A B 4R XY
TRAER W T BEATAE -5 48 B e 2T sh A 2 10 i iR A9 B
Z IR IR SR ARRERERA HHT 710 o

() R g Il PN SR R 28 5 7 T i A 25 £ P8 e 7
WS X BRSSP IR e IR AT R L R
JE A o B R R AR B % T AR 2 2 o T AR B
G e IEa s IR R IR AT IR T T R A 1Y
JLRIEFAE

AXWHHAFRREARS A EREATH G, L
it——Fl . ERANEE,

Sk

[1] PIRAJNO F. ERNST R E, BORISENKO A S. et al. Intra-
plate magmatism in Central Asia and China and associated
metallogeny[ J ]. Ore Geology Reviews, 2009, 35 (2):
114-136.

[2] NALDRETT A J. World-class Ni-Cu-(PGE) deposits: key
factors in their genesis[J]. Mineralium Deposita, 1999, 34.
227-240.

[3] RICHARDS J P. Postsubduction porphyry Cu-Au and epi-
thermal Au deposits: products of remelting of subduction-
modified lithosphere[J]. Geology. 2009, 37(3): 247-250.
SILLITOE R H. Porphyry copper systems[J]. Economic
Geology, 2010, 105: 3-41.

HOU Z Q, YANG Z M, LU Y J, et al. A genetic linkage

[4]

[5]
between subduction- and collision-related porphyry Cu de-
posits in continental collision zones[J]. Geology. 2015, 43
(3): 247-250.

[6] GORCZYK W, VOGT K. Tectonics and melting in intra-
continental settings[J]. Gondwana Research. 2015, 27(1):
196-208.

7] WARGESE. AR KBRS /E A M. dbat. B2 R
k. 2021.

[8] ZHAO G C., CAWOOD P A. Precambrian geology of China

[J]. Precambrian Research, 2015, 222/223. 1-12.
[9] HUR Z, ZHOU M F. Multiple Mesozoic mineralization e-
vents in South China: an introduction to the thematic issue
[J]. Mineralium Deposita, 2012, 47(6): 579-588.

[10] MAOJ W, CHENG Y B, CHEN M H, et al. Major types

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

and time-space distribution of Mesozoic ore deposits in South
China and their geodynamic settings[J]. Mineralium Depos-
ita, 2013, 48(3): 267-294.

WIS AL, BRI, TR, SFL ARG Rl R 1R OV
et B2k, 2015.

XU Y J, CAWOOD P A, DU Y S. Intraplate orogenesis in
response to Gondwana assembly:
South China[J]. American Journal of Science, 2016, 316
(4): 329-362.

WANG Y J, FAN W M, ZANG G W, et al. Phanerozoic

Kwangsian Orogeny,

tectonics of the South China Block: key observations and
controversies [ J ]. Gondwana Research, 2013, 23 (4):
1273-1305.

LI Z X, LI X H. Formation of the 1300-km-wide intracon-
tinent orogen and post-orogenic magmatic province in Meso-
zoic South Chinal[J]. Geology, 2007, 35(2): 179-182.

NI P, WANG G G, LI W S, et al. A review of the Yans-
hanian ore-related felsic magmatism and tectonic settings in
the Nanling W-Sn and Wuyi Au-Cu metallogenic belts,
Cathaysia Block, South China[J]. Ore Geology Reviews,
2021, 133: 104088.

Hrvety . MO VRV B AR A Y Al BB IR (4 S/ TR AR
5 RIEABIFELD]. R R ER A GO . 2017.
HURZ, FUSL, HUANG Y, et al. The giant South China
Mesozoic low-temperature metallogenic domain: reviews
and a new geodynamic model[J]. Journal of Asian Earth
Sciences, 2017, 137. 9-34.

PI Q H, HU R Z. XIONG B, et al. In situ SIMS U-Pb dat-
ing of hydrothermal rutile: reliable age for the Zhesang Car-
lin-type gold deposit in the golden triangle region, SW China
[J]. Mineralium Deposita, 2017, 52(8): 1179-1190.

GAO W, HU R Z, HOFSTRA A H. et al. Dating on hy-
drothermal rutile and monazite from the Badu gold deposit
supports an Early Cretaceous age for Carlin-type gold miner-
alization in the Youjiang Basin. southwestern China[J]. E-
conomic Geology, 2021, 116(6): 1355-1385.

GAO W, HU R Z, HUANG Y, et al. Hydrothermal apa-
tite as a robust U-Th-Pb chronometer for the Carlin-type
gold deposits in the Youjiang Basin, SW China[ J]. Mineral-
ium Deposita, 2024, 59. https: //doi.org/10.1007/s00126-
023-01196-6.

GAO W, MEI L, HU R Z, et al. Age of Carlin-type gold
mineralization in the Youjiang Basin, South China: con-
straint from hydrothermal zircon geochronology in the Badu
dolerite-hosted gold deposit [J ]. Ore Geology Reviews,
2023, 163: 105771.

s BB, 2RO, A5 AL RARTY &0 B AR
W RELT]. MR, 2024, 31(1): 267-283.

PR EBE AR DTSR . TR IR B
TEAIMI. deat: Bz, 1979.

BRI BT R . AR S R IR AE B 5 2R R 5 R K R

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



BHEG B L, S R F AT (Earth Science Frontiers)2024,31 (1)

237

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[M]. Jbat: Bl 1981

HU R Z, BI X W, JIANG G H., et al. Mantle-derived no-
ble gases in ore-forming fluids of the granite-related
Yaogangxian tungsten deposit, southeastern China[J]. Min-
eralium Deposita, 47: 623-632.

WEIWF, HUR Z, BI X W, et al. Infrared microthermo-
metric and stable isotopic study of fluid inclusions in wolf-
ramite at the Xihuashan tungsten deposit, Jiangxi Province,
China[J]. Mineralium Deposita, 2012, 47: 589-605.
ROMER R F, KRONER U. Phanerozoic tin and tungsten
mineralization: tectonic controls on the distribution of en-
riched protoliths and heat sources for crustal melting[J].
Gondwana Research, 2017, 31: 60-95.

SU W C, XIA B, ZHANG H T, et al. Visible gold in arse-
nian pyrite at the Shuiyindong Carlin-type gold deposit,
Guizhou, China: implications for the environment and
processes of ore formation[J]. Ore Geology Reviews, 2008.
33(3/4): 667-679.

SU W C, HEINRICH C A, PETTKE T, et al. Sediment-
hosted gold deposits in Guizhou, China: products of wall-
rock sulfidation by deep crustal fluids[J]. Economic Geolo-
gy, 2009, 104(1): 73-93.

YAN J, HU R Z, LIU S, et al. NanoSIMS element map-
ping and sulfur isotope analysis of Au-bearing pyrite from
Lannigou Carlin-type Au deposit in SW China: new insights
into the origin and evolution of Au-bearing fluids[J]. Ore
Geology Reviews, 2018, 92: 29-41.

XIEZJ, XIAY, CLINE]J, et al. Magmatic origin for sedi-
ment-hosted Au deposits; Guizhou province, China: in situ
chemistry and sulfur isotope composition of pyrites, Shuiyin-
dong and Jinfeng deposits[J]. Economic Geology, 2018,
113(7), 1625-1652.

LLJ X, HU R Z, ZHAO C H, et al. Sulfur isotope and
trace element compositions of pyrite determined by Nano-
SIMS and LA-ICP-MS: new constraints on the genesis of the
Shuiyindong Carlin-like gold deposit in SW China[J]. Min-
eralium Deposita, 2020, 55: 1279-1298.

GAO W, HUR Z, MEI L, et al. Monitoring the evolution
of sulfur isotope and metal concentrations across gold-bear-
ing pyrite of Carlin-type gold deposits in the Youjiang Basin.
SW China[J]. Ore Geology Reviews, 2022, 147 104990.
TURNER G, BURNARD P G, FORD J L. Tracing fluid
sources and interaction: discussion[J]. Physical Sciences and
Engineering, 1993, 344(1670): 127-140.

TAER L, HHkE, TURNER G, %. HAEIL4T # 4 W0 7
& He Fil Ar Al Fitekib24[1]. hEE: D . hakpla,
1999, 29(4) . 321-330.

Hu R Z, BURNARD P G, et al. Helium and argon isotope
geochemistry of alkaline intrusion-associated gold and cop-
per deposits along the Red River —Jinshajiang fault belt, SW
Chinal[J]. Chemical Geology, 2004, 203(3/4): 305-317.

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

STUART F M, BURNARD P G, TAYLOR R P, et al. Re-
solving mantle and crustal contributions to ancient hydro-
thermal fluids: He-Ar isotopes in fluid inclusions from Dae
Hwa W-Mo mineralization, South Korea[J]. Geochimica et
Cosmochimica Acta, 1995, 59(22): 4663-4673.
BURNARD P G, HU R Z, TURNER G, et al. Mantle,
crustal and atmospheric noble gases in Ailaoshan gold depos-
its. Yunnan Province. China[J]. Geochimica et Cosmo-
chimica Acta, 1999, 63(10): 1595-1604.
HU R Z, BURNARD P G, Bi X W, et al. Mantle-derived
gaseous components in ore-forming fluids of the Xiangshan
uranium deposit, Jiangxi Province, China: evidence from
He. Ar and C isotopes[J]. Chemical Geology. 2009, 266
(1/2): 86-95.
JIN X Y. HOFSTRA A H, ANDREW G H, et al. Noble
gases fingerprint the source and evolution of ore-forming
fluids of Carlin-type gold deposits in the Golden Triangle,
South China [ J]. Economic Geology. 2020, 115 (2):
455-469.

GROVES D I, ZHANG L, SANTOSH M. Subduction,
mantle metasomatism, and gold: a dynamic and genetic con-
junction[J]. Geological Society of America Bulletin, 2020,
132(7/8): 1419-1426.

(2R S VR e T W /A SR LA T R (ST MR UL
ARKHEFRIGR R AR 29[ ]. H2#TT4, 2020, 27(2).
137-150.

ZHU J, ZHANG Z C, SANTOSH M, et al. Carlin-style
gold province linked to the extinct E’ meishan Plume[J].
Earth and Planetary Science Letters, 530: 115940.

BLUM J D, SHERMAN L S, JOHNSON M W. Mercury i-
sotopes in earth and environmental sciences[J]. Annual Re-
view of Earth and Planetary Sciences, 2014, 42: 249-269.
SHERMAN L S, BLUM J D, NORDSTROM D K, et al.
Mercury isotopic composition of hydrothermal systems in the
Yellowstone Plateau volcanic field and Guaymas Basin sea-
floor rift[J]. Earth and Planetary Science Letters, 2009,
279(1/2) . 86-96.

MOYNIER F, JACKSON M, ZHANG K, et al. The mercury
isotopic composition of earth’s mantle and the use of mass inde-
pendently fractionated Hg to test for recycled crust[J]. Geo-
physical Research Letters, 2020, 48(17). ¢2021GL094301.
GRASBY SE, THEM T R. CHEN Z H, et al. Mercury as
a proxy for volcanic emissions in the geologic record[J].
Earth-Science Reviews, 2019, 196: 102880.

DENG C Z, SUN G Y, RONG Y M, et al. Recycling of
mercury from the atmosphere-ocean system into volcanic-
arc-associated epithermal gold systems[J]. Geology, 2021,
49(3): 309-313.

YIN R S, CHEN D, PAN X, et al. Mantle Hg isotopic het-
erogeneity and evidence of oceanic Hg recycling into the

mantle[J]. Nature Communications, 2022, 13. 948.

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



238

[50]

[51]

[52]

BERH, B L, 5/ #bF FT 4 (Earth Science Frontiers)2024,31 (1)

HU R Z, SUW C, BI X W, etal. Geology and geochemis-
try of Carlin-type gold deposits in China[J]. Mineralium
Deposita, 2002, 37(3/4): 378-392.

CLINEJ S, HOFSTRA A H, MUNTEAN J L, et al. Car-
lin-type gold deposits in Nevada: critical geologic character-
istics and viable models [ M ]//HEDENQUIST ] W,
THOMPSON J F H, GOLDFARB R J, et al. Economic Ge-
ology 100th Anniversary Volume. Littleton: Society of Eco-
nomic Geologists, 2005: 451-484.

GAO W, HU R Z. WANF X Y, et al. Large-scale base-
ment mobilization endows the giant Carlin-type gold miner-

alization in the Youjiang Basin, South China: insights from

[53]

[54]

[55]

mercury isotopes[J]. Geological Society of America Bulle-
tin, 2023, 135(11/12) . 3163-3172.

FUSL, HURZ. YIN RS, etal. Mercury and in situ sul-
fur isotopes as constraints on the metal and sulfur sources for
the world” s largest Sb deposit at Xikuangshan, southern
Chinal[J]. Mineralium Deposita, 2020, 55: 1353-1364.
DENG C Z, ZHANGJ W, HU R Z, et al. Mercury isotope
constraints on the genesis of Late Mesozoic Sb deposits in
South China[J]. Science China: Earth Sciences, 2022, 65
(2): 269-281.

WIEL. VTR R S T R SR BT S T R 5
[DJ. mint: MRCKEE. 2015.

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



