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Fig.1 Simplified geological maps showing the widésp distribution of the Neoproterozoic rocks within the
South China Block

(a) tectonic map showing the division of the South China Block and its tectonic relationships with other continents
or terranes; (b) Late Mesoproterozoic to Neoproterozoic rock distribution within the South China Block (modified

from reference [
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Fig.2 Schematic of the degree-2 mantle convection during the Neoproterozoic
The model demonstrates that the continental blocks migrated from mantle upwelling zone towards the great cycle of mantle downwelling

during the Rodinia breakup, and then converged to form Gondwana over the locus of downwelling (modified from references [52-53])

2 FER T AU 2 RS SR

T 1 2 o pAAs ) AT REAE h oo i AR AP G . Bl 4Bk BTG LU K R ) 2
g et A o el R —rhoe i R DA R — R R Sy, iz R RIS T
BB 4 T &A= (~1.7 Ga, ~1.5 Gafl~1.05 Ga) JE IR R AR, tEbtE
AEFENRZHIRP. 52 ARE, §TFHiRAbIXER TH R (ca.1.85 GaZ H) 58



PR EREo IS RIS SRR

JRTE LAY S8, R M s N FH A O K R AR A E A s S, AR ERAE A
IR (>160 km) B0, gk 1 oty A—Hoe i AU IR B I TRE 3, IR T IXAMPr B
K ARG E KBl A B AE IR 7 5

oo AR S AR AR 2 AT RE R DD (e TR, 3B TRl A AT L S P —
RAlesaE (n: e EE AR IS s ) LGt AL I A E20 TR st s B on A i
5 IS 1) ) (OT-OSURIAN [ i [X 73 A1 B 8 KBt i % O —piARie % (e 77 RS PE R 4
EFIRE S BIRE, 77 REHAC S SRR PR ZEREAT SO RE, TR AR F 2 1 H
HUATE A SRR TR S ) 100567), RN I W] e D282 H B Bk R SR A TR A (1 22 A ML 1A
(E3). 2 7 Hoeh A, Pahkhigm Eahbi g i, Frabib il 7 2 E 3 KR m
HOMEHTT, B (D BEAE, WETARGER =% Tigscs . fEILigsea sl (2)
FEWIIVE S, IEARZ KA . SRR Il KIUKILEA . Rtk ilia 400731 (3)
KEEIRB AR R INE TORR G, G022 P9 — DU 45 Bl 12 LT I L R At J= 2 00

Wy (4) MR IE, WP s . KIE A I TR B A o A 10T TSI,

2 bR

N
1
MaEREMLRD R
Wi BT 7] _
3 Wit 1 ca. 0. 98~0. 90 Gaitil
W\

[[] #rmwmmsmnann
ca.1.1~0.95Ga it R A&
eunen || wees

AEHER Columbia®t #18 % 15 3

K3 177 Rt BT oo v AR S PR IR R 45 R TR A 2 M M s R BT (8 SCRR[20112 250
R B T3 b3 75 o b AR —rh o b AQSE IR 3 S B Ml @ i o o ARG WL AR . 3 T Rt R AR BT o AR R T Rl
NEAEPI RSy, BISEE AL TH — RO FEROA I e MU SC LRI B
Fig.3 Cartoon illustrating zoned basement structure and multi-terrane pattern of the Yangtze Block (modified from

reference [20])

The Archean-affinity core was bounded with Paleoproterozoic-Neoproterozoic terranes by Neoproterozoic orogens. The Yangtze Block
could be divided into north and south during the Early Neoproterozoic, while the north Yangtze was surrounded by a series of oceanic

subduction and associated convergent boundaries
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Fig.4 Zircon U-Pb-Hf-O isotopic distributions of the Huangshuihe migmatites (modified from reference [29])
The significant difference of ages and Hf-O isotopes between zircon core and rim domains of the migmatites in the Huangshuihe Group

could be caused by rapid intra-arc recycling of fore-arc sediments
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Fig.5 Subduction-zone metamorphic records of the Yangtze Block

(a) The Neoproterozoic peak metamorphic conditions reported in the Panxi-Hannan Belt and South Qinling (data from references [28-
31,33,40,85]); Z. zeolite; PP. prehnite-pumpellyite; GS. greenschist; BS. blueschist; EA. epidote-amphibolite; AM. amphibolite; EC.
eclogite; G. granulite; (b.c) Petrographic features of the phengite-bearing orthogneiss, which is found in the Huangshuihe Group, NW
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Abstract: [Objective] The Neoproterozoic Era marks a crucial period for continental generation, reworking, and
reshaping of the South China Block (including the Yangtze Block to the northwest and Cathaysia Block to the
southeast). However, Neoproterozoic rocks are widely developed in the block and constitute the leading basement
sequences of Phanerozoic rocks and ore deposits. Studying the formation of Neoproterozoic rocks and crustal
construction processes of the South China Block is important for exploring regional resources and environment
impacts, the assembly and dispersal behaviors of Neoproterozoic supercontinents and the subsequent “Cambrian
explosion.” [Methods] Here, we reviewed key geological records in the South China Block during the Early-to-
Middle Neoproterozoic and suggested the existence of a multi-terrane (of multi-microcontinent) structure in South
China and nearby regions during the Neoproterozoic. [Results and conclusions] This multi-terrane structure may
have paved the way for a long-lived ocean-continent interaction in Neoproterozoic South China, as well as
consequent arc magmatism, subduction-zone metamorphism, and terrane accretion. Furthermore, the
terrane/microcontinent boundaries could be roughly defined by a series active- and passive-continent-margin rock
units. Specifically, we speculated the multi-terrane, strticture was established in the Late Mesoproterozoic and
persisted during the Early-to-Middle Neoproterozoic. This conclusion is based on the occurrence of a series of
Late Mesoproterozoic to Neoproterozoic oceanic lithosphere relics, including island arc rocks (e.g., Dahongshan,
Tongmuliang, Changba, Shuangxiwu arcs) and ophiolites (e.g., Shimian, Miaowan, Huashan, Sanchazi and
Northeastern Jiangxi ophiolites). Late Mesoproterozoic continent passive-margin sedimentary rocks (e.g.,
Shennongjia, Macaoyuan, Kunyangand.Huili Group) that are extensively preserved in the South China Block
may correspond to a successful continental rift and support a multi-terrane structure. In the Early Neoproterozoic,
we suggest passive continental margins transitioned active ones, and extensive convergent processes operated
within the South China Block and its nearby regions. This conclusion is supported: i) linearly-distributed
continental-arc calc-alkaline magmatism along western and northern Yangtze margins (i.e., the Panxi-Hannan Belt);
i) rapid endogenic recycling processes induced by ocean-continent subduction recorded in the Huangshuihe
migmatites; iii) a range of 880-750 Ma subduction-zone metamorphism reported in the Panxi-Hannan Belt and
South Qinling; iv) Neoproterozoic extrusion-related deformation documented within the basement sequences of
the Jiangnan Orogen, southeastern Yangtze margins; and v) numerous accretionary rock complexes from the
Neoproterozoic that witnessed accretion of oceanic sediments and arcs, ophiolites, outboard terrane (e.g., eastern
Jiangnan Orogen, Dahongshan and Huangshuihe Groups, Changba Complex). In this regard, we propose the
South China Block experienced a prolonged Neoproterozoic accretionary orogeny and consequent
terrane/microcontinent amalgamation, accompanied by possible outward migration and reorganization of active

continental margins. These Neoproterozoic subduction-accretion processes played an important role in shaping the
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current South China Block. More importantly, these Neoproterozoic terrane-boundary domains could be major
sites for Phanerozoic crustal differentiation and element recycling that led to the formation of a range of ore
deposits within the South China Block. For example, W-Sn and rare earth ores in southern Hunan and southern
Jiangxi provinces situate in boundary domains between Nanling-Yunkai and Wuyi terranes. Additionally, W and
Cu-Au ores in northeastern Jiangxi province are located at boundary domains between Huaiyu terrane and
southeastern Yangtze margin. This potential connection between Neoproterozoic basement and Phanerozoic ore-
forming processes requires further investigation in the future.

Key words: South China Block; Neoproterozoic; subduction-accretion; multi-terrane convergence; resource

implication
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