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Fig. 1 Tectonic settings of the South China Sea and IODP drill
sites (from reference [1]; magnetic anomaly data from reference

[2]; IODP drill site locations from references [3—5])
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Fig.2 Northern margin of the South China Sea and IODP drill sites
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a. Major tectonic units and seismic sections; b. tectonic interpretation of a seismic profile, showing reflectors associated with magmatism, including sills, dikes,

underplating, and intrusion (from reference [14])
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Fig.3 Conceptual model of mantle and magmatic processes during thinning and rifting of the South China Sea
a. FLHAIR ol B B s b A TR B B e KR LM A kR R . R 1 R 2 43 AR 3 R Y AR B LS R R S A e (DR VR B SCER [14])

a. Early subduction stage; b. early rifting stage; c. late rifting to early spreading stages. Plates 1 and 2 indicate the northern and southern blocks of the ancient

South China Sea plate (from reference [14])
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Fig. 4 Structural units and stratigraphic patterns in the Pearl River Mouth Basin, northern South China Sea, revealing distinct variations in

basin architecture from continent to ocean (from reference [42])
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Fig. 5 Bathymetry map of the South China Sea showing the
first deep-tow magnetic survey tracks and magnetic isochrons

(from reference [3])
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Fig. 6 Calculated changes in mantle temperature during 35—
0 Ma along a north-south profile in the East Sub-basin of the

South China Sea (from reference [1])
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Fig. 7 The olivine crystallization temperature of the mid-ocean ridge basalt in the East Sub-basin of the South China Sea, showing temper-

atures similar to ocean island basalts and systematically higher than that of normal mid-ocean ridge basalts (from reference [58])

Pb [7] 17 28 2 )00tk 75 B 3 A st g R AR T 2 i
IR R IE R WY, G 0 9 DX i X TR O, A
RN Rl AR X B g, B AT R PR K PR Y
PSR SRR O A B 25 SR R T IE R R TE T R
B, 5 0 R AR O B 2 A BORE A 45 il R AR 1)
(1 7), (HIC W] s i 5e 9 B, R it L %, PR Ay
) T 228 L M B A SR

(2) PRI 4 BRI L BUA, o e R
Or s o E R L H o Sr-Nd-HE-Pb [A] i 5
A 7 B JRE T R 3 0 SRR A, O B R T e
o E R, F2 L WU TC R MU R R R B, e
T DX Bl DX ) A X /0N, S SR 0l 8 R o A A1, 9
HA I 5 R B2 SRR BN, R IR DT T B IR
e, BAT MY TR TP R R AP,

5 R RS WD 1A B RS

51 GEBESREHRERT KEILEERFEIRE

KA T 7R T BV IR IS A7 AE SR B JC Ll 3R
W8l AR R R XA G B F AP AERE
W, UHR R 5k 1k o R RS M LR 2 IR AE
IR URBCE | 7 R 4R Y PRI b AR DL KR N R R £ 0E
i G2 U, F 5 A B3 H R v LS 45 8T L
TR OF- 35 g i L AR B IR B 5401 km?, A B
IRFHIR 2 436.16 km’ o 1 i JC L RHAF P4 A 1) A o)
55 R AL T 2L 1 A ) B AR — 3, R SE Wi R 5
W A AL T AR G i) - FHiE 36 (1 8), il ad b3
TR b )23 19 422 ok G 3R, 2 Vg L 7 o % ) (] 65 e, ol

FH TR

—

P8 R AR LR T b e e LA . R IR TR K
Lz (7] 3 A1 (PR 5 E SCRR [60])
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low dikes, and seafloor volcanoes in the northeastern South

China Sea (from reference [60])
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Fig. 9 Distribution of seafloor volcanoes in the South China Sea ocean basin and volcanic centers in the Indonesian Peninsula (from refer-
ence [63])
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Fig. 10  Schematics of the crustal-mantle magma channel system in the northern South China Sea (from reference [60])
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Fig. 11 Seismic tomography of the South China Sea and surrounding subduction systems (data from the global model LLNL- G3Dv3, ref-
erence [67])
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Fig. 12 Free-air gravity anomaly (a), and geometry of slabs (b) surrounding the South China Sea (gravity data from reference [77]; slab
geometry data from global model Slab2.0, reference [78])
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Ocean drilling and major advances in marine geological and
geophysical research of the South China Sea
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Abstract: The South China Sea (SCS) is the largest marginal sea in the Western Pacific Ocean. Major advances in
understanding SCS tectonic processes have been made in the last several decades, especially through the implement-
ation of five international ocean drilling expeditions during 1999-2018 and the “South China Sea Deep” major re-
search program of the National Natural Science Foundation of China (2011-2019). Critical data have been acquired
and important scientific results have been obtained, which have changed our view of how the SCS marginal sea
basin developed and evolved. Major progresses have been made in multiple aspects: (1) the SCS is proposed as a
new type of “plate-edge rifting” model, which differs from the classic Atlantic-type “intra-plate rifting” model; (2)
Ocean drilling obtained the SCS basement basalt samples for the first time, which together with the first deep-towed
magnetic survey, enabled the determination of SCS basin ages and revealing that the SCS seafloor spreading
propagated stepwise from east to west; (3) Magmatism appeared rapidly during thinning of lithosphere in the SCS
northern margin, in sharp contrast to serpentinite exposure by relatively slow rifting of the Atlantic Ocean; (4) Mag-

matic activity is still significant after the cessation of SCS seafloor spreading, being controlled by multiple tectonic
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and mantle processes; (5) Geochemical evidence and geodynamic simulations show that the SCS magmatism is af-
fected by the surrounding subduction zones. At present, marine geoscience research of the SCS is being extended to
studies of its interaction with surrounding ocean basins. Through conducting large-scale research programs, build-
ing ocean drilling platform, and strengthening international collaboration, China’s contributions to marine

geoscience research are expected to increase.

Key words: South China Sea; IODP ocean drilling; marine geology and geophysics; tectonics and magmatism; continent-

al breakup; seafloor spreading



