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Subduction dynamics of the New-Guinea-Solomon arc system: Constraints from the subduction initiation of the
plate
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Abstract: A complicated subduction system, the New-Guinea-Solomon arc (PN-SL), exists in the convergent boundary between the Indo-
Australian and Pacific plates at the eastern end of the Neo-Tethyan tectonic domain. Since late Cretaceous, the PN-SL system has gradually
become a complex trench-arc-basin-oceanic plateau system suffered various stages of subduction. Constrained by the multi-stages and multi-
types of plate subduction initiation, the deep structure of the PN-SL subduction system varies dramatically in space. Among the subduction
zones within the PN-SL subduction system, the extension depth of the subducting plate changes from over 500 km to nearly 100 km and the dip
angle of the plate decreases from over 70° to 30°. The Ontong Java Plateau, the largest oceanic plateau in the world, is located in the east of the
PN-SL subduction system. Owing to the large crustal bulge and associated low-density structure, the tectonic framework of the PN-SL
subduction system is reconstructed. Driven by the subduction of the Ontong Java Plateau, the Solomon Sea back-arc basin has subducted
beneath the Pacific ocean towards northwest, northeast and southwest directions since Miocene, sharply contrasted with the classical binary
model of the subduction polarity reversal and transference or trench jump induced by the subduction of the buoyant lithosphere. This indicates
that the convergent deformation process between the Ontong Java Plateau and the PN-SL subduction system cannot just be interpreted as the

change in plate density. Complex tectonic environment and various tectonic elements must be considered in the studies on the subduction and
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convergent deformation of the oceanic plateau. In particular, as an important influence factor of the strength of the lithosphere, the fluid activity

of the subduction system, which may induce the strength weakening and decrease in the melting point of the lithosphere, must be carefully

considered. Moreover, the fluid may be transported into the deep part of the Earth together with the subduction of plate and make contributions

to the dehydration of plate and the hydro-metasomatism within the mantle wedge, which changes the composition and rheological properties of

the crust and mantle and induces partial melting of the mantle wedge and island magmatism. Therefore, it is concluded that fluid plays an

important role in the subduction initiation and evolution as a key entry point for understanding the subduction tectonic dynamics of the plate.
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Fig.1 Tectonic map showing the tectonic settings and geological tectonic units within the PN-SL subduction system
The pink, black and yellow lines mark the location of previous seismic profiles
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Fig.4 Tectonic evolution of the PN-SL subduction system during the critical periods
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Fig.5 The structural profile across the convergent boundary between the Ontong Java Plateau and PN-SL subduction system

(See Fig.1 for location of the profile)
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A. Transference of the trench; B. Polarity reversal. The S denotes the location of the suture line. The arrow illustrates the subduction direction of plate

>8 Ma ‘ »
H LA L BB : ﬁ%%J ﬁzﬁgﬂf
0 Ma
LA BB T W%H ﬁ%g%
TT © NBT NST
100 km

% —\

Pl 7 538 )T I 6 0 i G4 175 % PN-SL IR b Ak & Sl o 22 ) i o 7 2 B (16 2k 19 Holm 4519
Fig.7 Cross-sections showing the reverse and multiple-direction subduction of the PN-SL subduction system induced by the collision of the

Ontong Java Plateau



124 YRR M J5 5 56 D0 20 b TR

2019 4F 10 H

i o A8 o AE AT SCAT IR, 78 IV 5 6 mifs &
SRS B 0 1) v 46 00 4 3 A8 AT b — K R B R
KENMAWGEMW . — i, BARFHEAN A 2042
80 AP AR i 3 35k Vg IS HUJE | M R U U S5 T R A A
5%, J13K 48 75 PN-SL R iR 2 IX 048 15 75 5 fl 5l )
SRR, SR A2 40 38 M8 0 & 4t K 20 4t /UL
TARARERIN T By R B, i AR OR 45 BT T 1 2
TG 0 B A 3 i Uk M AR B R A AE . 53— i, B
XV FE D3 2808 HE AR 1 60~ 40 Ma B 45~30 Ma
ZHOHT BRI (~25 Ma) ik I, BAR 2= E AT F
J 01 0 T Vi 55 75 9IS i 5 11T 284 2 00 S
F T E R AR, (H 20 G A s B R R
LU, S ) PN TR A 15 TR AR 1 ) 25 T 91 AR A ik T
iz, #RE B, BT ] AR AR
B A 43 3R A (1) B b g A
(~10 Ma) , It % "] ifg t e g AL A 43 510 1 18 LA
F5OHR BB RF ) — B B Y (2) R R
W (29 18~15 Ma) , it & 11 M HL it e 2 A B R g
W1 B ph B R, 29 6~ 5 Ma, BT % | 1 Al b 4
5 TE I b 1 T R AR B — W A A i 3 B, o ¢
By Be- 17 #0000 (3) ~8 Ma, T % ]I M B b %
Z 5% I 1 AE FHIE W8T AS 5 B 8], 29 4~ 5 Ma B}
9, P 1 AR e R 2 AT R SR I 1A R oo
JEIE SRR LT, Mo B TR 4

B LR s e LUAE Y, $ 38 T (5 5 PN-SL
A5 A4 Z2 90 SR IE A8 2o B2 I AR 98 Al B 8 B AR Ak
K ] B B, T 2 R LA R R 1 B RS 2 1)
S B E

34 REZTRBRMEHERDE T XEY
AR

B T, A A B T 2 e [ AR RS 5 AR
ez S S AR E B B B, (ER AR R AR o
U A AE — A T B e —— A 0 el J B 08 7
WrZd . Al UL, IR R s A R R D A
N—DREER . ST, X T A Rl 5 L T
&, WA — e 5 R BB A 2
553 AT SR R, ARG L, BBUIE S £ i JEE DRl s |
U VL b i 1 286 2 AR ™) T IRE, RF oty v e Ay 4
I H5 Rl 55 0 e R R B B KA BB SR i
ARk, MK 22 B UE G 2 W, 1 BE A R TR OR el AR A
[ M B TR T 12 7 1 AR SR Sl Al B O b B L 5
By I SR R RZ 20 A | SE WA A 2R 4% 2 18 1
ot RE i 54 Y SRR DA R 22— A LS KT W)
A BEARE b A 28 R e O, mT Lk 3 e LR

~200 km 2 BIRP, B 133 B0 R b T B K O
5 b g 1 e A oK A S AR AR o e S0 A A 7,
TR 9 728 A 3 2 T ORF AR 2R 5 1 0 o 2H il % H
Py ERAL 2 PR o, 28 R T e A P AR S Y A
i ik B 100, T AT RE S R AR R R S R e
AR D7 1 A KA A 2 B s s R, $0
S R ARE of A 2R ) A ) TR B A SO I T KR
A 5 K PRI i 5970 S, O e e 80 £ 1 M i
ANASURE R 75 e JE A e (A, T L s 2 4 3 A
TR PR AE A SR 0 AT 28 A PR AR . R IA, fF
A 2 HR B ORI Bl 2 S TR St BROK - -
Ui Pl ) Joi S e R Al g R Y L O B A A R
I bz sl S DI 5 (181 8) o

iU LN (A NP IR AN G R DN
PriR 22 5e )7 18 o TR AL A 1 52 56 A A 2 i
FE R RS U ) Joe 2H A0 e ) TR B A B AR R A
IR Bl E] B AT A ST 1 S T 1008 i R A
AR 7R T BLA oh R R A g R K
RUBE Y Bl = 45 4 LA B i 2% o) S P AR AE 0041
SEARIG ST T e AL A Bl g s e . W T E
I RE 1~y 48 7 A B UL o A 22 3l g o AR
P A AR i o M 30 T i e A A5 T B, RO 4
SR 7 M SRR NS S A P A 5 A DR )L Bl
R il 2 % B DURR B Amp i 270 AR B34 5 22 AL AA 1Y
GRS AR TN g XS PR A K
BV M BRAT g A e e 2 e B A ) 9
B Ky R A AR R Y S s g s AR el . X LB AT
HVREAE oh il 1% S L UM B 2215 2, BR T 51K
AR SRS | A2 B8 U AL AR J& R S5 A G A1, b g
TR 7N RE SR 21 3 A PN AISEN A W GRULEN
E A DA S UR

Wt 5 0T ol 1 2R P QR0 AR 3 Sl 7R 75 A M e AR R
s T LB AR AR o Bl R A B R I LA
— B2 TR AR M K R e R K A AR B B
IR S I I T 0RF e gl g 2 i A AR 00 12T
A i B B iy 3t e T 3t A Y R LR A X
W A1 AR 2 e T Y A AR T A A BR K
A Al R T B pRRR, AR R ) B AL S A AR A
I 2 B AR AR ) R ST RRF R R ROk Y
FERL L LA AR Bl T 2 R AR, S0
AT AR AL T R AR T I AR TR 1 R Y I A -
I PR 5 20 o 2 BB AR O i s T R
2B RN TR A S KR SRR B i R A R
e T 1RT A, AEGHORF v A 28 o A - [T AT B AR T Y
WHHERE T — 2.



539 % 5 5

B, AR LN - 2 1 TII0R b 2 23l ) aod . ARG B 08 o 1) 6 249 125

B8 Aok A AR U A 2 Al BT 7 i B (I8 0 A Riipke 470°1)

Fig.8 Schematic diagram showing spatial distribution and migration of the fluid within the subduction zone
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