This presentation participates in OSPP

Outstanding Student & PhD

naiaace presencation coniese. 4 ECOle Normalé&uperieurePSL Research University, CNRS UMR 85B8boratoirede geologie France

ABSTRACT The South China Sea Margin is a good natural laborator

featuringpolyphaserifting processeshat beganin the late Eoceneand endedlate
Miocene The breakupfirst occurredin the East Sulzbasin, and the expansio
directionshiftedfrom a northrsouthorientationto a northwestsoutheasorientatio

around23 Ma, with the propagationof new oceaniccrust forming the Southwes
Subbasin Theinvolvementof magmaticactivity is still not fully understoodnoris
its influence during the breakupprocessof the SouthwestSub-basin This stud

investigates the crustal structure and the magmatic activity by integrating |
multichannelseismic(MCS) profiles and shipbornegravity aroundTaiping Islanc ‘_
(Spratly Islands) Gravity simulationresultsrevealthe presenceof a high-density “~ :
igneouspody in the continentoceantransition(COT) eastof TaipingIsland(Spratl
Islands) Areaswith underestimatedgravity valuesin the model
high-densitylower crustmay exist Therefore this studysuggestslistinctmagmatiq 7
Intrusionswithin the SouthChina Seacrustduring the spreadingof the southwesg -~
sulrbasin Theformationof thesehigh-densitybodiesmay providemoreinsightsto 5
discovermagmatismnvolving theridge propagatiorprocess
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p Figure 1. Elevationwith rifted basins The bathymetricmap hasa nonlinear color bar to assistin
highlighting certainfeatures The white dashedines is ZhongnanrLiyue Fault (Fanget al., 2023. The| nweB: Nw PalawanBasin, PK: PhuKhanh Basin, PRMB: Pearl River Mouth Basin, QDN:
continentoceantransition(COT) distributionis shownin the yellow band(Songet al., 2019. The gray| QiongdongnarBasin, TXN: TaixinanBasin,ZIN: ZhongjiannarBasin,MB: MacclesfieldBank
solid linesindicatethe mid-ocearridgelocationsof the ESBandSWSB(Briaisetal., 1993.
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A Figure 2. (A) Freeair anomalymapfrom WGM2012 (Bonvalotetal., 2012 in Spratlylslands(Sl) in
the southwesterr5CS The black solid lines representhe locationof seismicprofiles The red diamond
representhe location of the dredgesampledrom seafloorin the Spratlylslandsandthe ReedBank are

Including 1, Granite, 127 Ma; 2, Schist, 113 Ma; 3, Amphibolite, 146 Ma; 4, Tonalite, 158 Ma; 5,
Monzogranite 128 Ma; 6, Paragneissl15Ma; 7, Gabbro,176 Ma (Kudrassetal., 1985 Xiao etal., 2019
Yan et al., 2010 (B) Total Field Magneticanomaliesnap The magneticmapis compiledby Geologica
Surveyof JaparandCCOP(2021), showingthe agesof oceaniccrustidentified by Briaisetal (1993.
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Figure 3. (A) Final Moho depths result derived from
Inversion based on Bouguer gravity anomalies (Bureau
Gravimétrigue International ), utilizing a 3D MATLAB

program (GomezOrtiz and Agarwal, 2005. (B) The RMS
error map of Moho depthsderived from different inversion
parametergomparedo thoseobtainedfrom OBS data(black
framecircles) (C) Theparametersisedfor the Moho result
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Mean Depth Kkm
Density 0.5
Contrast g/cm3

Number of

iterations 5

RMS
(OBS derived 3.148
Moho Depth)

Elevation (m)
~4000 ~3000 ~2000 ~1000 0 1000 2000

(Zhongshdslands),Sl: Spratly(Nansha)slands,PB: PenxiBank,RB: Reed(Liyue) Bank ESB:
EastSubBasin,NWSB: NorthwestSub-Basin,SWSB. SouthwesGubBasin

Source receiver| Shot | Record| Sample

energy Sctrr;?]rrr]\eel length | Interval | Length | rate
(cubic inch) (m) (m) (sec) | (ms)

MCS-1133 1050 108 1350 50 12 2
MCS-1159 825 108 1350 40 10 2
CFT-S /000 480 6000 50 16 2

‘ A Table 1.Parameters of mutfthannel seismic acquisition I

» Figure 4. The seismic profiles (upper part) and
correspondinggravity models(lower part) of five surves.
The Time-Depth conversionof the sedimentarylayers is
basedon an empiricalformula derivedfrom well logsin the
Dangeroussroundarea(Luo etal., 2027).

The simulatedvaluesand observedvaluesgenerallyshowa
similar trend However, in the areaswhere the crusta
thicknessis higher, the simulatedvalues are 20~50 mGal
lower than the observedvalues This may indicate a high
density body beneaththe continental crust (red dotte

ellipse) The simulatedvalue is about 20~45 mGal highe
than the observedvalue in four surveylines nearthe COT.
This suggestghatthe densityof the crustor the lithospheri

mantlein this areashouldbe lower thanusual,possiblydue
to faultsandfracturesformedduringthe synrift phaseor the
resultof waterrock interactions

(E) Figure shows different gravity simulation results of
seismic Moho (assumethe velocity 6 km/s of crust) and
Inverted Moho. The RMS error of the gravity simulatio

basedon the seismicMoho is slightly lower thanthat of the
InvertedMoho, indicatingthatthe Moho depthderivedfrom
gravity simulation still containserrors or may vary due to
heterogeneityn theregionalcrust

(F) Figure showsthe gravity simulation results of settin

different densitiesfor the high-density layer The result

show that the RMS error is lower for modelswith highe

density,whichis consistentvith thatof oceaniccrust
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Figure6. Tentativeformationof the high-densitybody. (A) Rift-onsetd No magmatismhasoccurredyet. (B) Pre
breakupd Continentalcrust undergoeghinning, and localized magmatismin the lower crust or lithospheric
mantleascendslongthe ZhongnanrLiyue Fault, eruptingto form basalticlavaflows. (C) Seafloor spreadingd

Oceaniccrustforms, andthe subsidenc®f the continentalcrustleadsto anincreasan the dip angleof the high

densitybody

/COHC|USiOmThis study utilizesnultichannel seismiand shipborne gravity data to establish 2D crustal architectures.

AA shallow highdensity body is identified near the COT on the east side of Taiping Island.
AThe overestimation and underestimation of simulation values suggest the heterogeneity of crustal density. x
\AThe continental margin of southwestern-asin of the South China Sea may have experienced localized uplift during bregkuEl

\ Reference




