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Abst rDeechtaat e has persisted over whether the metamorphic bas
Bl ock, i s Precambri an. Her e, representative met amor phi c
petrography, mineral chemistry, p#adsdaadgduigl itlor icoo nmd dealiinng h
evolution and tectonic signif ikyaapietrd-bBiottghu dtelh & ) palnidt itchegrm
granul i tcelsi n(logpaarnpektepbled gei-pec d ats 2) r-eeracheuwr e iaggriiaensu ldamdi t i ons
1. 4 GPoa0/ 08A2Q, and recorded three metTampaphi qpiesakagpgeasst akomgl

decompressi on. This trajectory indicated rapid exhumati on
Met amorphic ages of 254 N 3 Ma, 262 N 4 Ma and 259 N 3 M:
mar bl e, respectively, and were consistent with the empl ace
met asedi menti8B30paanedvhd €h6 constrained the | at ePsatl edoezpooisci t i O
sedi ment met amor phosed during the | ate Paleozoic rather t
tectonother mal event in the Cathayesamrl yBl Me &o zhaaidc ocaad lgliinsaito
bet ween the South China Plate to the north and the Indochi

Key woeds mor phprsers s thriey hgr aPnbu ldiatte ,n gz,i rQuosnhalth | sl ands, East C
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1 I ntroduction characterized by an early P

basement mainly exposed in th
Hi eopr essur e ( HP) granulit®urang theaerBbaereiraerdi by tthe b
mi ner al assembl age of Gt +byCpax serPilest ®Qz i ecbasodotchemnmk
and Ky + Kfs in pelitic rotckkese C&Fedanihnad RBindgwnadd,si hd &7
Car swel | and O'Bri-ncoindd®ioBhogs etdi alatj ng0o P2,; Zhang et ¢

typically exceeding 1.0 Ghaeldamrsd a8®@®0UW@.coOmey edo mimo mlii yn t
coexi st with retrograde eolhegiitrest haed nfootmweat colcloimpirc

orogens wi t h crust al thi €Ckentcag, oZhostladucatnido nMayhlR n
granulites in China are eXmpdsadnmainnlkeyewtihandtdhee Nomt
China Craton, particu-Nart i hkki sPal bopedt émo zdiec TBamds g
China Oridlgdéld, hdlato and Khohdaosiei del event h (Zhao et al
metamorphicilag§dsGaf(2Zhasé elti ahg,e204R;, WBD24) . Conseque
et al ., 2023) . In contrastet thl. exp08G8) esandf ZHhRogreatnudl
the South China Plate are Gatha&yneily Bl onc k edan be furthe
The South China Plate inahddeWesher Wwanhteek®8B,] ocwhiianh
the northwest and the CatamgbgamadBtl ot kt a nt HeheSoswtuht h€lais
(Fi g. 1), and their Precammrtieamcomas ementas oeogedydi sti
evolutionary histories (Zha&amg tehte abt her20hIx;ndZhavoo neet a
2016) . The Cathaysia BloclCal edagreinaenm alalnyd dlenfdionseidnias teh
vast | andmass south of theprlicemgssaochauubktddlFa g eddel )dryanma
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Fig. 1. (a) Tectonic framework map of South China; (b) Sir
Zhao et al ., 023) .

Abbreviations: NC: North China Craton; Y ZiLi Yravrug tf zaeu | Blh@adkSERREA1 a@at hay
Zhenibapu fault.

N D

granitic magmataidem maen d mioir gemaisstne r(nYhwo sett part of the Cat h:
al , 2007, Shu, 2012, Zhanlgi tehtolaolg.i,e s2 0rl8maiXn apeor lay . j n
At present, Il ndosini an meneammpopphsmn evsol uteicomgnii  edot

mai nly within the Paleopr otlemr otzhoii sc sbtausdeyme nite opfr etsheen t Wu yni
area, wher e it i s represehémidstbeyguHPh agsreaan urhd d eelsi n@gn d n
retrograde eclogites (ZhaoU-PbnddaZh oy, oF0 InPe;t asmMoap het ab.
2017, 2018) ; however, a d diatnido ndad c usnteundti etsh ear e c a werqrud m ceda
elucidate i ts tectonic atfThedvatressulltrs paovidel apew ovdr
I ndosini an met amorphism i ®volectoiradmrdandn tetchemi ¢ eigmplinisc
remains wuncl ear. As is well known, Mesozoic granites i
the Yunkai area host I ndos2 nGawnl ggianal i Ba&c lqrcd larvee sandi
Zhao et al ., 2012) . Neverthel ess, t he Precambri an

met amorphic basement (Gaozhbhie C@mpkampr o0& nt hbea sY¥eumeknati o f
region predomi nantly reegtdads tfhreom Qahlee dWunyiianMount ai
tectonot her mal event, wi tYbnkaml y e glimma la n d nHlaoisnianni alns | a
overprinting (Wang et al . I, t s20f200r;maWamqm age ail s, pr2o®dni.
Recent !l vy, researchers havei nodrenRdlfd epr otttee o poieceaneé Me
Permfmainassi ¢c metamorphic r(oZtkso omnQus@Gawodd, amdsl,2) . T
| ocated in the northeasteumderaweéntof muhti pClag hagst an @t o
(Jiang et al., 2016; Cao edurilng BBeé3CaZkbdonéetnaland 2MNn2
Met amor phi c rocks from tieghQudeh aa mplisil ontaistadiens etntea a mo
Zhoushan I sl ands, northeasbekns &mad hagsesval Bdroarki,t owarse (
previously regarded as t ReD 1 2a s tZehram g e xettenai on -f@feli &x,e
Chencai group, whi ch-f axipessisembd hgasnpai ol oceur ( Xi ang
met amor phi sm-Turcherdi péddGG P Q00800 Li u et al ., 2009; Zhao
andi00..86 GPa (Lan et aiSr, ah%dBsd aendalViel @®dd5Bh 2016, 201
SmNd i sochron Tla@%s Md (19OL2I0n 1a9d8d6i)t.i o n, Hercynian tecton
However, recent studi es sthoo w2 8tOh aMa ®moadk $ s o& p aQussehlayn r e
I sl ands contain dei3r3i9t aMa zaiordckosn si nd attheed MNatnl96n3y regi on
metamorphic zircons dated at al260 Maoy7;Ji dngngt eal .a,l .20
Zhao et al ., 2023) . Cao etpeali.od( 2023 )prreadmponi thadtfl gr exipe
time mafic HP granulites wweée dt @ar meGwawamwgeophng Rmgeviodc &,48a
1.5 Ma from Qushan | sl andsks diemolnsd e atsiomg peatb!l umi i
I

ndosi nigagrnadehi gnmet amor phi smpotreenachadd y tfhoer med i n an ext e
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Fig. 2. Geological sketch map of the Qushan I slands in t
., 2006 ; Li et al ., Pade; PXl epz@iDO7H)0 dHaomwleweMes az
overies of Hercyni an ekil gohgti tsea miph e {1 owé he r n n vHeasi tni agna
nd suggest t hat t heset hroe&k s manfaiyc ad rs & ublZ2il1ZiB)é, I a(t ZaJd2e2d
eni c processewal uat 6 mmp edfgt itab ergeg-4a n u AU 0 d4D)0(3Z bk mar
ct of Hercynian tectopzZzb@Yvants ooe tfled siCat {deysmaa
k (Xia et al , 2019; LSamelte all.o,cazd2ln)s. ar e shown
Zhoushan | sl ands ar e c¢sddrudiitmeat east tahree | WBrOcAt2i90 b 3A\fN |
ern margin of the Cat hS@hyuwa nag zBlsohcakn aing | a-bhg Eld &d nstahmp
shel f. I'n these islandzsDtlles BOAIBHIL. IBY NiNhe 1Q2AN&®n 4B dE
ngzi | sland and HuangzseanpslefnZdD®d@ARI7l. S8GNjNy e 112 2 AR 8w B
he Qushan | sl ands; Fi gar e2a) ,n oerxtphoesaes t meotfa m@ur sptha re nld solca
consi stgnoefi spse lgirtaincu | § ZOiIePt wand 30 ADT. 36NN, 122A23.
riayers of mafic granuMa'tensmampwhiuiboflonmregh®BmOddsnazbl £
e rocks exhibit strong def or mati on wi t h t he
| opment of |l eucosomes 3amdhalfet scal vMetnlsgdssuggesting
nsive migmag))i.tiZhei prl (Fig. rB8aks
ude biotite pilbapitodleasgihlegmisgak, amalrnees of mi ner al
si lglairmaeni tgenei ss with linmrsttartluayeraf odeolicogyi,t eChi nes
st and graphite schi stSciGanrcneest. iTnh et heexspee rri aekng ail s am
ged into the pseudomorJpXh81 0c0o nesli escttirnogn ofr obbieot an &l yazn
ierite (Fig. 3e), but vpttagenewagr abnkV,a%e bheoasnp dccutir
gneiss and | eucosomestiome f eff silc0 vee mesndF,icqman ZfA)R. b
se metamorphic rocks weorreg ercégamdedSRIo dembdiomentd st a
ng the Jinning period S(ilw,l eloBiéyer@dmpgsieti an . sunPad
uring the Caledoni an pceceampldeteeqduiivial elné poobber @ben
p (Lan et al ., 19 9Bbh . ReHsoomerveeers,, rCehciennets ez iAct@aame my of
ng yielded a m24&mdaptieost iamge off th@apor composition
tic and basic rocks acnodmpmeart eldes nft ben Natei oQuasl h aGe c
nds (Jiang et al ., 20 1®e;ntaro  elthealc.oomp2G2 3)i ,0 ns wdg g enss
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Fig. 3. Field occurrence of all samples.
(a) Mafic gtandlRiZiDl;1( ZBR2pel i tdi,c ZYirO0a4BID)0;B t (ecs) (fzZelllsdi ¢ -2p e g nfadt)i tnea rvbelien (
(zDB®Y; (e) pseudomorphic garnet in pelitic granulite; (f) garnet in t

by conventional XRF met hodal wmensd (tdeficnoendpoas t iMgn ( Mf +
trace and rare earth el emeunisf owans, arnaan gyiznegd fbryo m n@.u&3 i tvc
coupled pl asma maMS) .s pFeocrt rsopneactirfyiuaf ¢ €t i ng | i mi ted compc
anal ysi s and testing condMghk e nex cPilaasgtieraush eadsitev | ndoedde | isn taon
analysis steps, pl ease r ef(erdntdg PJdiill swmkdh eZdhrua | (T3P r®adm) nisn Zti
target, CL i mage -Rmdi B8 HRIl tMiPi atraearticeorgqn (Ui g Xanelfa, WbHAAc ) Fi gnd
were completed at Beijing Suopnp.p rToabpel cec eSnls)easPIlTbeopaénartb |
and method of dating can bsel ifgohunXy,ahn0idMaérd i amsg (1968) c;
single ion current intensiSyYAmgdhidhalAchadsifibed mijiampdt tov
em. Standard zircon SL13 (Wmp .238Bmpeur)s amad TeEHIM e(dargael =gr
417 Ma) were used for U, Thhowmdadarinegs andmmgel goembayedngd
unknown zircon sampl es, (Espectayveby. c)SQUItD i antr own
| SOPLOT procedures (Ludwi gc o n2p0o0s3i)t i voenrse (uFsiegd f6ocr) ,d aatnad |
processing, and ordinary Il(eQai@.9%2aspchhrul.ctedp.iagimsp)d.dbAmgp
the medBurefhe zi FEPGHP ba gaeg ansde stgaereenl in col or. |1t commo
Singl e daltpan dertrhoer wesi glht e d orhe acnl iangoep yerrorxoernei sor , lgas-nEe (
95% confidence. edenite composition®. wRtip.fo
(Fig. 6d; Suppi s Tapbbet&d) i nA
4 Petrography and Mineral &Lhepmilolriyte to granwuils twi tfhaicn
t he greens-ampbibotloi tleow aci es
Sampl el Zz0&82 a mafic gr an wluittids e tchoammo o ® mp tnragd § telwlo ubgyh t |
garnet (12%), clinopyroxehat t(dr2 %ngs tanyp hoicbhcoulres @33 Wndi v
pl agioclase (35%), quartz (AYaor dinndg mi m ot heutaibloev,e id hrsee
and zGarcmatcurs as anhedf almigrearianls a hae malreagd . an be re
1.0 mm in diamet &y 7( RiOH.624all)b)as sletmbhage may i ngcH ude
Xey= 0101 X9 5 0i02 K55 00003 ( SAmpg.cor e) + Qz + Rt, the seco
Table S1), which are al mosdorctomnisnsanCpx r(@rm)m)eQ@ 2 | A rap | ma nat nl

rim with a sKiagh&,bdecreaaxge adfe et age ( M3) asts eblQage Ac c
Xayhh the rim CIFiigop yraoxkehsed@edompression evolution can &

anhedr al gr &3i.n0s nmnh aatc raorses Oialw3 madicat €BiIi y t he Lceoxtownraeel
4 a, b) . Clinopyroxenes ar eardoiuonpds igdaer n(eSuyp pa.n dT a bthlee t$Ja,nsk
6a), and hag;fdreocm ecacsfizn g 5284)3B&mp | e-4 Z0 44 a pelitic granul

to riml(Y769) % Despite Xighi garvmeati ai 6o, tbh eoitri t e (16 %),



