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Fig.1 Tectonic map of the study area
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Table 1 Locations of samples

YJ-13-2 ( ) Dy N23°15.147', E104°26.091'
YI-17 ( ) Dy N23°06.087', E104°20.292"
YJ-28 ( ) Dy N23°33.182', E101°37.671’
YI-31 ( ) D, N23°39.067', E101°34.426’
YJ-33 ( ) S N23°27.749', E101°38.654’
YJ-65 ( ) S N23°32.733', E102°11.630’
YJ-67 ( ) S, N23°56.237', E101°27.823"
: ( ( 3 ,2013)
, 1990)
( ) , 2 Sk
5 kg (
. 1 2 3),
’ ' 200 ,
L ( ' /
, 1990) '
1.2
B , U-Pb
’ U-Pb
( 193 nm (Resolution M-50,
1990 ' Resonetics LLC, USA) Nu Plasma HR MC-ICPMS
) ' (Nu Instruments, UK) ,
: : 40 pm ,
’ (
» 1990) : U-Pb , 91500
GJ , 5 2
? 91500 1 G :
) ) , Xia
! , et al. (2011) ICP-MSDatacCal
( , 1990) (
U-Th-Pb
, ), Liu et al.
; (2008) Andersen (2002) Pb
; U-Pb
Isoplot 3.0 (Ludwig, 2003)
1 1 2( ! 2 !
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402~2768 Ma( 2) ,
5 ( 6a~d),
© 417~584 Ma, 613~813 Ma, 890~1485 Ma,
1718~1979 Ma, 2259~2752 Ma, 402~493 Ma,
562~801 Ma, 907~1209 Ma, 1355~2173 Ma, 2317~

2768 Ma, 491 Ma
1098 Ma 406 Ma 1018 Ma
402~1385 Ma
70%

4 X5 Hr

U-Pb :
(Grenville Orogenic
Event: 1300~900 Ma) ( 56,7
, 1100~900
Ma ,
995+15 Ma  1032+9 Ma
U-Pb (Greentree et al., 2006; Zhang et al.,
2007),
1028+9 Ma U-Pb ( , 2007);
968~890 Ma (Li etal., 1994, 1997; Li and
Li, 2003; Ye et al., 2007; Gao et al., 2009),
1040~920 Ma U-Pb
( , 2006; Zhang et al., 2012a)
97248 Ma U-Pb (Shu et al., 2008) ,
, ~450 Ma
~450 Ma , 460~420 Ma
( ) ,
460~400 Ma
( , 2004; Wan et al., 2007, 2010; Wang et al.,
2007, 2011, 2012, 2013; , 2008; ,

2009; Li et al., 2010; Zhang et al., 2012b; Huang et al.,
2013; Zhao et al., 2013; Peng et al., 2015) :

421~401 Ma
( , 2012) 429 Ma
- Sang Khom Pak Chom
434~428 Ma (Khositanont et al., 2008;

, 2012; Lehmann et al., 2013;
Xia et al., 2016), -
Song Chay-
et al., 2009; Peng et al., 2015),

, 2015;
440~400 Ma
(Yan et al., 2006; Guo

~450 Ma

, 400~490 Ma
( 6b, d), ~670 Ma
( 5b,d 7f), (670~
500 Ma; Kelsey et al., 2008; Balintoni et al., 2010;
Myrow et al., 2010; Burrett et al., 2014),

490~400 Ma CL
( 4), Truong Son
Phuoc Son 490~400 Ma

(Manaka et al., 2014; Gardner et al., 2017),

(Wang et al.,
2010; Xu et al., 2012, 2013, 2014a, 2014b) ,

, 2.6~2.2 Ga
( 5, 6,7),

(Myrow et al., 2010),

( , 2006, 2007, 2009; Wang et al., 2010;
Xu et al., 2013) ,
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(900~700 Ma)

( 67
( , 2008; ,
2011; Zhao, 2015) - (Zhou et al.,
2002; Duan et al., 2011, 2012)
(Cai et al.,
2014, 2015; Wang et al., 2016) ,
(>3.2 Ga) ,
YJ-65 ~3.2 Ga,
YJ-33 ~35 Ga( 5 6)
( 4,
, >32 Ga TTG
(Gao et al., 1999, 2011; Qiu et al., 2000) ,
~2.6 Ga ( 2
6),
~2.6 Ga (Wang et al., 2013;

Zhou et al., 2015) ,

5 FARNFEREMITITI R

, - (Wang et al., 2000;
Metcalfe, 2006, 2013; Pan et al., 2012);

(Jian et al.,
2009a, 2009b; Lai et al., 2012, 2014a, 2004b)

(

, 1990; , 1998; Wang et al., 2000)

U-Pb

400~500 Ma

’ l

, (~442 Ma; Chen et al., 2016)
(Guetal., 2013) (~446 Ma)

(431 Ma 440 Ma)(Yao et al., 2015)
400~500 Ma (
M),
( 7)’ 1
, 400~470 Ma
400~500 Ma
(2015) Xiaetal. (2016)

(~450 Ma; 7b, g)

, 1 200000

, 2015; Xia et al., 2016)
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, 439~403 Ma
(Jian et al., 2009a, 2009b; Lai et ,
al., 2014a), - (Xiao et al., 2003),
Lai et al. (2014a) ( )
( U-Pb 364 Ma)
405+ 6.6 Ma , (Macera et al., 2008) ,
6 ZEAIVAIALE , ( ,
1995; , 1998); -
( ) :
‘ ( , 1984)
( 12
(Leloup et
al., 1995; Metcalfe, 2002); ~450 Ma
- ~260 Ma ( , 2015; Xia et al., 2016)
100 km (Chung et al., 1997; Xiao ~450 Ma ’
etal., 2003; Wang et al., 2007) , ( 5-7), (2015)
B Xia et al. (2016)
: - ( -
, 1990; , 1998; Jian et al., 2009a, B B '
2009b; Wang et al., 2014) : (2015) Xia _ _
et al. (2016) - ' B (
B ,1981)
] T 4% i
( , 2013) 1) - U-Pb
( , 2016) U-Pb ,
263.1+2.3 Ma, 260.0£1.7 Ma ,
263.5+£1.7 Ma, / Rodinia (2600~2500 Ma)

, (1200~750 Ma)

, - 460~400 Ma ,



Atktod s B

746 F A4 E
B , , . . , . 1984,
: 1-548.
) . 1993.
_ - 1-243.
. 2004.
_ , 23(9-10): 952-958.
3) . 2012. -
, 28(5): 1517—
1528.
BB LA A 5 B S A S R B 4 - 2015
THE, FERTRXFROEZRAERKZAS —{%
BLERAALTHTALFRETERHGEL, +1-5L
JE Mo — FF T S 4 B! ' , : - 2015,
LA-MC-ICPMS
£ % 3k (References): | 44(5): 438
449.
, , , , . 2011.
, , , , . 1998.
- 1-27.
, 31(3): 78-87.
, , ) 20086. SHRIMP
U-Pb , 25(5): 553-559.
, 29(01): 6-13.
, , , , , . 2012.
, .1981. -
, (4): 258-267.
, 31(4): 531-540.
: : ’ . 1998. «
,17(1): 1-8.
, 26(1): 28-36. ™
, , , . 2000.
, , , , . 2007.
, 45(9): 988-992.
— SHRIMP 00l « v
U-Pb , 53(4): ’ ‘ ' ' '
556-563.
, 20(1): 42-46.
, , , . 1995.
, , , , . 2008.
. 1-278.
. 1998.
, 24(10): 2244-2254.
, 5(3): 50.
, , , , . 2016.
. 2011.
- U-Pb , 43(1): 111-119.
, 27(12): 3590-3602. 9013,
, , , , . 2013. . 1-g7
. 2004.
U-Pb Hf , 50(4): 343-350.
, 37(1): 87-98. , , . 1995.
, , L Zi I W, , . 2014, , 41(2):
enay(D)-&Hn(t) 175-178.

, 44(11): 2373-2388.



% 4 HA

WEEE REUMETANLEBR-TREARHBHAFERE: YEREHEEX 747

. 2013. U-Pb
, 29(4): 1261-1278.
, , O’Reilly S, Griffin W L, , ,
, . 2008. Grenville
U-Pb
Lu-Hf , 53(14): 1680-1692.
, . 1996.
, (20): 52-69.
, , . 1998.
, 17(2): 29-34.
) . 2004.
U-Pb . , 49(16): 1589-
1595.
, . 2002.
, 26(1): 28-36.
, O’Reilly S, , Griffin W L, ,
, . 2007.
, 52(1): 11-18.
, , O'Reilly S, , . 20009.

U-Pb-Hf , 54(7): 898-905.

. 2006.
, 31(1): 38-48.
. 1990.
1 1-658.
, . 1996. -
(D ), 26(3): 258-264.
) ) , , . 2009.
16(1): 248-260.
) , , . 2006. -
, 41(2): 278.
, . 2007.
U-Pb Hf
402.

. 23(2): 393-

, , , . 2013.
, 33(1): 60-68.
. 1998.
:1-231.

Andersen T. 2002. Correction of common lead in U-Pb
analyses that do not report 2**Pb. Chemical Geology,
192(1): 59-79.

Balintoni I, Balica C, Ducea M N, Zaharial L, Chen F K,

Cliveti M, Hann H P, Li L Q and Ghergaril L. 2010.
Late Cambrian-Ordovician northeastern Gondwanan
terranes in the basement of the Apuseni Mountains,
Romania. Journal of the Geological Society, 167(6):
1131-1145.

Bruguier O, Lancelot J R and Malavieille J. 1997. U-Pb
dating on single detrital zircon grains from the Triassic
Songpan-Ganze flysch (Central China): Provenance and
tectonic correlations. Earth and Planetary Science
Letters, 152(1): 217-231.

Burrett C, Zaw K, Meffre S, Lai C K, Khositanont S,
Chaodumrong P, Udchachone M, Ekinsc S and Halpin J.
2014. The configuration of Greater Gondwana-evidence
from LA-ICP-MS, U-Pb geochronology of detrital
zircons from the Palaeozoic and Mesozoic of Southeast
Asia and China. Gondwana Research, 26(1): 31-51.

Cai F L, Ding L, Yao W, Laskowski A K, Xu Q, Zhang J E
and Sein K. 2015. Provenance and tectonic evolution of
Lower Paleozoic-Upper Mesozoic strata from Sibumasu
terrane, Myanmar. Gondwana Research, 41: 325-336.

Cai Y F, Wang Y J, Cawood P A, Fan W M, Liu H C, Xing
X W and Zhang Y Z. 2014. Neoproterozoic subduction
along the Ailaoshan zone, South China: Geochronological
and geochemical evidence from amphibolite. Precambrian
Research, 245: 13-28.

Cai Y F, Wang Y J, Cawood P A, Zhang Y Z and Zhang A
M. 2015. Neoproterozoic crustal growth of the Southern

Block:

geochronological and Lu-Hf isotopic evidence of

Yangtze Geochemical and zircon U-Pb
Neoproterozoic diorite from the Ailaoshan zone.
Precambrian Research, 266: 137-149.

Cawood P A and Buchan C. 2007. Linking accretionary
orogenesis with supercontinent assembly. Earth-Science
Reviews, 82(3): 217-256.

Cawood P A, Hawkesworth C J and Dhuime B. 2012.
Detrital zircon record and tectonic setting. Geology,
40(10): 875-878.

Cawood P A and Nemchin A A. 2000. Provenance record of
a rift basin: U/Pb ages of detrital zircons from the Perth
Basin, Western Australia. Sedimentary Geology, 134(3):
209-234.

Chen Q, Sun M, Long X P, Zhao G C and Yuan C. 2016.
U-Pb ages and Hf isotopic record of zircons from the
late Neoproterozoic and Silurian-Devonian sedimen-
tary rocks of the western Yangtze Block: Implications
for its tectonic evolution and continental affinity.



748 Atetod s B 3

F41%E

Gondwana Research, 31: 184-199.

Chung SL,LeeTY,LoCH,WangPL,ChenCY, YemN
T, Hoa T T and Wu G Y. 1997. Intraplate extension
prior to continental extrusion along the Ailao Shan-Red
River shear zone. Geology, 25(4): 311-314.

DeCelles P G, Gehrels G E, Quade J, LaReau B and Spurlin
M. 2000. Tectonic implications of U-Pb zircon ages of
the Himalayan orogenic belt in Nepal. Science, 288:
497-499.

Deng J, Hou Z Q and Mo X X. 2013. Morphology
characteristics and chemistry composition of pyrite of
Laowangzhai gold deposit in the Ailaoshan orogenic
belt, SW China. Canadian Mineralogist, 31: 1-17.

Duan L, Meng Q R, Wu G L, Ma S X and Li L. 2012.
Detrital zircon evidence for the linkage of the South
China block with Gondwanaland in early Palaeozoic
time. Geological Magazine, 149(6): 1124-1131.

Duan L, Meng Q R, Zhang L C and Liu X M. 2011. Tracing
the position of the South China block in Gondwana:
U-Pb ages and Hf isotopes of Devonian detrital zircons.
Gondwana Research, 19: 141-149.

Fan W M, Wang Y J, Zhang A M, Zhang F F and Zhang Y Z.
2010. Permian arc-back-arc basin development along
the Ailaoshan tectonic zone: Geochemical, isotopic and
geo-chronological evidence from the Mojiang volcanic
rocks, Southwest China. Lithos, 119(3-4): 553-568.

Feng Q L and Ye M. 1996. Radiolarian stratigraphy of
Devonian through Middle Triassic in southwestern
Yunnan // Long X. Devonian to Triassic Tethys in
Western Yunnan, China. Wuhan: China University of
Geosciences Press: 15-22.

Gao J, Klemd R, Long L L, Xiong X M and Qian Q. 2009.
Adakitic signature formed by fractional crystallization:
An interpretation for the Neoproterozoic meta-plagiogranites
of the NE Jiangxi ophiolitic mélange belt, South China.
Lithos, 110: 277-293.

Gao S, Ling W L, QiuY M, Zhou L, Hartmann G and Simon
K. 1999. Contrasting geo-chemical and Sm-Nd isotopic
compositions of Archean metasediments from the
Kongling high-grade terrain of the Yangtze craton:
Evidence for cratonic evolution and redistribution of
REE during crustal anatexis. Geochimica et Cosmochimica
Acta, 63(13): 2071-2088.

Gao S, Yang J, Zhou L, Li M, Hu Z C, Guo J L, Yuan H L,
Gong H J, Xiao G Q and Wei J Q. 2011. Age and
growth of the Archean Kongling terrain, South China,

with emphasis on 3.3 Ga granitoid gneisses. American
Journal of Science, 311(2): 153-182.

Gehrels G E, Valencia V and Pullen A. 2006. Detrital zircon
geochronology by laserablation multicollector ICPMS
at the Arizona Laser-Chron Center // Olszewski T and
Huff W. Geochronology: Emerging Opportunities:
Philadelphia, Pennsylvania, Paleontological Society
Short Course: 1-10.

Greentree M R, Li Z X, Li X H and Wu H. 2006. Late
Mesoproterozoic to earliest Neoproterozoic basin
record of the Sibao orogenesis in western South China
and relationship to the assembly of Rodinia. Precambrian
Research, 151: 79-100.

Gu J, Huang Z L, Fan H P, Lin Y and Jin Z G. 2013.
Provenance of lateritic bauxite deposits in the
Wuchuan-Zheng’an-Daozhen area, Northern Guizhou
Province, China: LA-ICP-MS and SIMS U-Pb dating of
detrital zircons. Journal of Asian Earth Sciences, 70:
265-282.

Guo L G, LiuYP,LiCY, XuW and Ye L. 2009. SHRIMP
zircon U-Pb geochronology and lithogeochemistry of
Caledonian Granites from the Laojunshan area,
southeastern Yunnan province, China: Implications for
the collision between the Yangtze and Cathaysia blocks.
Geochemical Journal, 43: 101-122.

Hoskin P W O and Schaltegger U. 2003. The composition of
zircon and igneous and metamorphic petrogenesis.
Reviews in Mineralogy and Geochemistry, 53(1): 27—
62.

Huang X L, Yu Y, Li J, Tong L X and Chen L L. 2013.
Geochronology and petrogenesis of the early Paleozoic
I-type granite in the Taishan area, South China:
Middle-lower crustal melting during orogenic collapse.
Lithos, 177: 268-284.

Jian P, Liu D Y, Kroner A, Zhang Q, Wang Y Z, Sun X M
and Zhang W. 2009a. Devonian to Permian plate
tectonic cycle of the Paleo-Tethys Orogen in southwest
China (I): Geochemistry of ophiolites, arc/back-arc
assemblages and within-plate igneous rocks. Lithos,
113: 748-766.

Jian P, Liu D Y, Kroner A, Zhang Q, Wang Y Z, Sun X M
and Zhang W. 2009b. Devonian to Permian plate
tectonic cycle of the Paleo-Tethys Orogen in southwest
China (I1): Insights from zircon ages of ophiolites,
arc/back-arc assemblages and within-plate igneous
rocks and generation of the Emeishan CFB province.



% 4 HA

WEEE REUMETANLEBR-TREARHBHAFERE: YEREHEEX 749

Lithos, 113: 767-784.

Kelsey D, Wade B, Collins M, Hand C, Sealing C and
Netting A. 2008. Discovery of a Neoproterozoic basin
in the Prydz belt in East Antarctica and its implications
for Gondwana assembly and ultrahigh temperature
metamorphism. Precambrian Research, 161: 355-388.

Khositanont S, Panjasawatwong Y, Ounchanum P,
Thanasuthipitak T, Zaw K and Meffre S. 2008.
Petrochemistry and zircon age determination of
Loei-Phetchabun volcanic rocks // Proceedings of the
International Symposia on Geoscience Resources and
Environments of Asian Terranes (GREAT), 4th IGCP.
516: 272-278.

Lai C K. 2012. Tectonic evolution of the Ailaoshan Fold
Belt in SW Yunnan, China. ARC Centre of Excellence
in Ore Deposits (CODES). Hobart: University of
Tasmania: 1-244.

Lai C K, Meffre S, Crawford A J, Zaw K, Xue C D and
Halpin J A. 2014b. The Western Ailaoshan Volcanic
Belts and their SE Asia connection: A new tectonic
model for the Eastern Indochina Block. Gondwana
Research, 26: 52-74.

Lai C K, Meffre S, Crawford A J, Zaw K, Xue C D, Halpin J
A and Salam A. 2014a. The Central Ailaoshan ophiolite
and modern analogs. Gondwana Research, 26: 75-88.

Lehmann B, Zhao X F, Zhou M F, Du A D, Mao J W, Zeng P
S, Henjes-Kunst F and Heppe K. 2013. Mid-Silurian
back-arc spreading at the northeastern margin of
Gondwana: The Dapingzhang dacite-hosted massive
sulfide deposit, Lancangjiang zone, southwestern Yunnan,
China. Gondwana Research, 24: 648-663.

Leloup P H, Lacassin R, Tapponnier P, Scharer U, Zhong D,
Liu X, Zhang L, Ji S and Trinh P T. 1995. The
Ailaoshan-Red River shear zone (Yunnan, China),
Tertiary transform boundary of Indochina. Tectonophysics,
251: 3-84.

Li X H. 1997. Timing of the Cathaysia Block formation:
Constraints from SHRIMP U-Pb zircon geochronology.
Episodes, 20: 188-192.

Li X H, Li Z X, Ge W C, Zhou H W, Li W X, Liu Y and
Wingate M T D. 2003. Neoproterozoic granitoids in
South China: Crustal melting above a mantle plume at
ca.825 Ma? Precambrian Research, 122: 45-83.

Li X H, Zhou G Q, Zhao J X, Fanning C M and Compston
W. 1994. SHRIMP ion microprobe zircon U-Pb age and
Sm-Nd isotopic characteristics of the NE Jiangxi

ophiolite and its tectonic implications. Chinese Journal
of Geochemistry, 13: 317-325.

Li Z X, Li X H, Wartho J A, Clark C, Li W X, Zhang C L
and Bao C M. 2010. Magmatic and metamorphic events
during the early Paleozoic Wuyi-Yunkai orogeny,
southeastern South China: New age constraints and
pressure-temperature conditions. Geological Society of
America Bulletin, 122(5-6): 772-793.

Liu Y S, Hu Z C, Gao S, Gunther D, Xu J, Gao C G and
Chen H H. 2008. In situ analysis of major and trace
elements of an hydrous minerals by LA-ICP-MS
without applying an internal standard. Chemical
Geology, 257(1-2): 34-43.

Ludwig K R. 2003. ISOPLOT 3: A Geochronological
Toolkit for Microsoft Excel. Berkeley Geochronology
Centre Special Publication, 4: 74.

Metcalfe 1. 2002.
palaeogeography of SE Asia. Journal of Asian Earth
Sciences, 20: 551-566.

Metcalfe 1. 2006. Palaeozoic and Mesozoic tectonic

Permian tectonic framework and

evolution and palaeogeography of East Asian crustal
fragments: The Korean Peninsula in context. Gondwana
Research, 9: 24-46.

Metcalfe 1. 2013. Gondwana dispersion and Asian accretion:
Tectonic and palaeogeographic evolution of eastern
Tethys. Journal of Asian Earth Sciences, 66: 1-33.

Molnar P and Tapponnier P. 1975. Cenozoic tectonics of
Asia: Effects of a continental collision. Science,
189(4201): 419-426.

Myrow P M, Hughes N C, Goodge J W, Fanning C M,
Williams | S, Peng S and Pogue K R. 2010. Extraordinary
transport and mixing of sediment across Himalayan
central Gondwana during the Cambrian-Ordovician.
Geological Society of America Bulletin, 122(9-10):
1660-1670.

Pan G T, Wang L Q, Li R'S, Yuan S H, Ji W H, Yin F G,
Zhang W P and Wang B D. 2012. Tectonic evolution of
the Qinghai-Tibet Plateau. Journal of Asian Earth Sciences,
53: 3-14.

Peng T P, Fan W M, Zhao G C, Peng B X, Xia X P and Mao
Y S. 2015. Petrogenesis of the early Paleozoic strongly
peraluminous granites in the Western South China
Block and its tectonic implications. Journal of Asian
Earth Sciences, 98: 399-420.

Qiu Y M, Gao S, McNaughton N J, Groves D | and Ling W.
2000. First evidence of >3.2 Ga continental crust in the



750 Atetod s B 3

F41%E

Yangtze craton of south China and its implications for
Archean crustal evolution and Phanerozoic tectonics.
Geology, 28: 11-14.
Rainbird R H, Heaman L M and Young G. 1992. Sampling
Detrital
evidence for an extensive Neoproterozoic river system

Laurentia: zircon geochronology offers
originating from the Grenville orogen. Geology, 20:
351-354.

Schérer U, Tapponnier P, Lacassin R, Leloup P H, Zhong D
L and Ji S C. 1990. Intraplate tectonics in Asia: A
precise age for large-scale Miocene movement along
the Ailao Shan—Red River shear zone, China. Earth and
Planetary Science Letters, 97(1-2): 65-77.

Shu L S, Deng P, Yu J H, Wang Y B and Jiang S Y. 2008.
The age and tectonic environment of the rhyolitic rocks
on the western side of Wuyi Mountain, South China.
Science China: Earth Sciences, 51(8): 1053-1063.

Tapponnier P, Lacassin R, Leloup P H, Schérer U, Zhong D
L, WuHW, Liu XH,JiSC, Zhang L S and Zhong J Y.
1990. The Ailaoshan/Red River metamorphic belt:
Tertiary left-lateral shear between Indochina and South
China. Nature, 343(6257): 431-437.

Wan Y S, Liu D Y, Wilde S M, Cao J J, Chen B, Dong C Y,
Song B and Du L L. 2010. Evolution of the Yunkai
Terrane, south China: Evidence from SHRIMP zircon
U-Pb dating, geochemistry and Nd isotope. Journal of
Asian Earth Sciences, 37(2): 140-153.

WanY S, LiuD Y, Xu M H, Zhuang J M, Song B, Shi Y R
and Du L L. 2007. SHRIMP U-Pb zircon geochronology
and geochemistry of metavolcanic and metasedimentary
rocks in northwestern Fujian, Cathaysia block, China:
Tectonic implications and the need to redefine
lithostratigraphic units. Gondwana Research, 12(1-2):
66-183.

Wang C, Liang X Q, Foster D A, Fu J G, Jiang Y, Dong C G,
Zhou Y, Wen S N and Quyhn P V. 2016. Detrital zircon

Lu-Hf and REE

geochemistry constrains on the provenance and tectonic

U-Pb geochronology, isotopes
setting of Indochina Block in the Paleozoic. Tectonophysics,
677: 125-134.

Wang J H, Yin A, Harrison T M, Grove M, Zhang Y Q and
Xie G H. 2001. A tectonic model for Cenozoic igneous
activities in the eastern Indo-Asian collision zone.
Earth and Planetary Science Letters, 188: 123-133.

Wang Q F, Deng J, Li C S, Li G J, Qiao L and Yu Y. 2014.
The boundary between the Simao and Yangtze blocks

and their locations in Gondwana and Rodinia: Constraints

from detrital and inherited zircons. Gondwana
Research, 26: 438-448.

Wang X F, Metcalfe I, Jian P, He L Q and Wang C S. 2000a.

China:
Tectonostratigraphy, age and evolution. Journal of
Asian Earth Sciences, 18: 675-690.

Wang X F, Metcalfe I, Jian P, He L Q and Wang C S. 2000b.

The Jinshajiang suture zone: Tectono-stratigraphic

The Jinshajiang—Ailaoshan suture zone,

subdivision and revision of age. Science in China
(Series D), 43(1): 10-22.

Wang Y J, Fan W M, Zhao G C, Ji S C and Peng T P. 2007.
Zircon U-Pb geochronology of gneissic rocks in the
Yunkai massif and its implication on the Caledonian
event in the South China Block. Gondwana Research,
12(4): 404-416.

Wang Y J, Wu C M, Zhang A M, Fan W M, Zhang Y H,
Zhang Y Z, Peng T P and Yin C Q. 2012. Kwangsian
and Indosinian reworking of the eastern South China
Block: Constraints on zircon U-Pb geochronology and
metamorphism of amphibolites and granulites. Lithos,
150: 227-242.

Wang Y J, Zhang A M, Fan W M, Zhang Y H and Zhang Y Z.
2013. Origin of paleosubduction-modified mantle for
Silurian gabbro in the Cathaysia Block: Geochronological
and geochemical evidence. Lithos, 160: 37-54.

Wang Y J, Zhang A M, Fan W M, Zhao G C, Zhang G W,
Zhang Y Z, Zhang F F and Li S Z. 2011. Kwangsian
crustal anatexis within the eastern South China Block:
Geochemical, zircon U-Pb geochronological and Hf
isotopic fingerprints from the gneissoid granites of
Wugong and Wuyi-Yunkai Domains. Lithos, 127: 239—
260.

Wang Y J, Zhang F F, Fan W M, Zhang G W, Chen S,
Cawood P A and Zhang A M. 2010. Tectonic setting of
the South China Block in the early Paleozoic: Resolving
intracontinental and ocean closure models from detrital
zircon U-Ph geochronology. Tectonics, 29(6): 1-16.

Wang Y J, Zhou Y Z, Cai Y F, Liu H C, Zhang Y Z and Fan
W M. 2016.
constraints on the petrogenesis of the Ailaoshan

Geochronological and geochemical

granitic and migmatite rocks and its implications on
Neoproterozoic subduction along the SW Yangtze
Block. Precambrian Research, 283: 106-124.

Xia X P, Nie X S, Lai C K, Wang Y J, Long X P and Meffre
S. 2016. Where was the Ailaoshan Ocean and when did



% 4 HA

WEEE REUMETANLEBR-TREARHBHAFERE: YEREHEEX 751

it open: A perspective based on detrital zircon U-Pb age
and Hf isotope evidence. Gondwana Research, 36:
488-502.

Xia X P, Sun M, Geng HY, Sun Y L, Wang Y J and Zhao G
C. 2011. Quasi-simultaneous determination of U-Pb
and Hf isotope compositions of zircon by excimer
laser-ablation multiple-collector ICPMS. Journal of
Analytical Atomic Spectrometry, 26(9): 1868-1871.

Xiao L, Xu Y G, Chung S L, He B and Mei H. 2003.
Chemostratigraphic Correlation of Upper Permian
Lavas from Yunnan Province, China: Extent of the
Emeishan Large Igneous Province. International
Geology Review, (45): 753-766.

XuYJ, Cawood PA, DuY S, HuLS, YuWC, ZhuY H and
Li W C. 2013. Linking south China to northern
Australia and India on the margin of Gondwana:
Constraints from detrital zircon U-Pb and Hf isotopes
in Cambrian strata. Tectonics, 32: 1547-1558.

Xu Y J, Cawood P A, Du Y S, Zhong Z Q and Hughes N C.
2014a. Terminal suturing of Gondwana along the
southern margin of South China Craton: Evidence from
detrital zircon U-Pb ages and Hf isotopes in Cambrian
and Ordovician strata, Hainan Island. Tectonics, 33(12):
2490-2504.

Xu Y J, Cawood P A, Du Y S, Zhong Z Q and Hughes N C.
2014b. Early Paleozoic orogenesis along Gondwana’s
northern margin constrained by provenance data from
South China. Tectonophysics, 636: 40-51.

XuYJ, DuYS, Cawood PA, ZhuY H, Li W C and Yu W C.
2012. Detrital zircon provenance of Upper Ordovician
and Silurian strata in the northeastern Yangtze Block:
Response to orogenesis in south China. Sedimentary
Geology, 267: 63-72.

Yan D P, Zhou M F, Wang Y C and Xia B. 2006. Structural
and geochronological constraints on the tectonic
evolution of the Dulong-Song Chay tectonic dome in
Yunnan province, SW China. Journal of Asian Earth
Sciences, 28(4-6): 332-353.

Yao W H, Li Z X, Li W X, Su L and Yang J H. 2015. Detrital
provenance evolution of the Ediacaran-Silurian Nanhua
foreland basin, South China. Gondwana Research,
28(4): 1449-1465.

Ye MF, Li XH, LiW X, LiuY and Li Z X. 2007. SHRIMP
zircon U-Pb geochronological and whole-rock geochemical
evidence for an early Neoproterozoic Sibaoian magmatic

arc along the southeastern margin of the Yangtze Block.

Gondwana Research, 12: 144-156.

Yumul G P, Zhou M F, Wang C Y, Zhao T P and Dimalanta
C B. 2008. Geology and geochemistry of the
Shuanggou ophiolite (Ailaoshan ophiolitic belt),
Yunnan Province, SW China: Evidence for a slow
spreading oceanic basin origin. Journal of Asian Earth
Sciences, 32(5-6): 385-395.

Zhang A M, Wang Y J, Fan W M, Zhang Y Z and Yang J.
2012a. Earliest Neoproterozoic (ca. 1.0 Ga) arc-back-arc
basin nature along the northern Yunkai domain of the
Cathaysia block: Geochronological and geochemical
evidence from the metabasite. Precambrian Research,
220: 217-233.

Zhang CH, Gao L Z, Wu Z J, Shi XY, Yan Q R and Li D J.
2007. SHRIMP U-Pb zircon age of tuff from the
Kunyang group in central Yunnan: Evidence for Grenvillian
orogeny in south China. Chinese Science Bulletin, 52:
1517-1525.

Zhang F F, Wang Y J, Zhang A M, Fan W M, Zhang Y Z and
Zi J W. 2012b. Geochronological and geochemical
constraints on the petrogenesis of Middle Paleozoic
(Kwangsian) massive granites in the eastern South
China Block. Lithos, 150: 188-208.

Zhao G C. 2015. Jiangnan Orogen in South China:
Developing from divergent double subduction. Gondwana
Research, 27(3): 1173-1180.

Zhao K D, Jiang S Y, Sun T, Chen W F, Ling H F and Chen P
R. 2013. Zircon U-Pb dating, trace element and
Sr-Nd-Hf isotope geochemistry of Paleozoic granites in
the Miao’ershan-Yuechengling batholith, South China:
Implication for petrogenesis and tectonic-magmatic
evolution. Journal of Asian Earth Sciences, 74: 244—
264.

Zhou G Y, Wu Y B, Gao S, Yang JZ, Zheng J P, Qin Z W,
Wang H and Yang S H. 2015. The 2.65 Ga A-type
granite in the northeastern Yangtze craton: Petrogenesis
and geological implications. Precambrian Research,
258: 247-259.

Zhou M F, Kennedy A K, Sun M, Malpas and Lesher C M.
2002. Neoproterozoic arc-related mafic intrusions
along the northern margin of South China: Implications
for the accretion of Rodinia. The Journal of Geology,
110(5): 611-618.

Zi JW, Cawood P A, Fan W M, Wang Y J, Eric Tohver and
McCuaig T C. 2012b. Generation of Early Indosinian
enriched mantle-derived granitoid pluton in the



752 Avkthd s By 2 %41 %

Sanjiang Orogen (SW China) in response to closure of McCuaig T C and Peng T P. 2012a. Triassic collision in
the Paleo-Tethys. Lithos, 140: 166-182. the Paleo-Tethys Ocean constrained by volcanic
Zi J W, Cawood P A, Fan W M, Wang Y J, Tohver E, activity in SW China. Lithos, 144: 145-160.

Geochronology of Detrital Zircon from the Upper Silurian—Lower
Devonian Sedimentary Rocks at both Sides of the Ailaoshan Tectonic
Zone: Provenance and Geological Significance
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Abstract: Constraining the precise time of opening and location of the suture of the Ailaoshan Paleotethys is crucial to
better understand the tectonic evolution of the whole Paleotethys in Southwest China. In this contribution, we carried
out a systematic U-Pb analysis of detrital zircon to provide insights into the provenance of sedimentary materials,
temporal variation, and their geological significance. The dating results of detrital zircon grains from the Upper
Silurian—-Lower Devonian sedimentary sandstones from both sides of the Ailaoshan tectonic zone show that all the
Upper Silurian detrital zircon grains are characterized by a similar youngest age peak at ca. 450 Ma and two subordinate
age populations including the Greenville orogenic events (1100-800 Ma) and the 2600-2400 Ma age group. Detrital
zircon grains in the Lower Devonian rocks gave similar age populations with an exception of those from the east side of
the Ailaoshan tectonic zone lack the youngest age peak at ca. 450 Ma. In addition, the detrital zircon grains in the Lower
Devonian rocks display age peak at 2600-2400 Ma more significant than the Upper Silurian ones. By comparison with
the published dating data of detrital zircon, a common characteristic with same age populations has also been revealed.
Integration with the regional geological data, we propose that the opening of the Ailaoshan Paleotethys Ocean took
place during the Late Silurian to Early Devonian and the Ailaoshan Fault should represent the location of the
Paleotethys suture zone.

Keywords: geochronology; detrital zircon; the Late Silurian—Early Devonian; Ailaoshan tectonic zone; Paleotethys



