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Progress of the researches on magmatism in the Mariana Trough
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Abstract: The Western Pacific subduction zone is one of the most typical and active ones in the world, featuring a vast distribution of trench-
island arc-back-arc basin systems. The Mariana subduction zone is a typical ocean-ocean subduction zone, and the Mariana Trough is an
important component tectonic unit and an ideal area to elucidate the subduction without the influence of continental crust materials. The
magmatic processes of the Mariana Trough were studied in detail, such as rock mantle source properties, subduction components, and magmatic
evolution. The research clarified that: (1) the magma source in the Mariana Trough is mostly depleted mantle as it features peridotite dominance
and the degree of partial melting of the source mantle varies in different regions. (2) The subduction components from altered oceanic crust and
sediments in different parts are affected to different degrees of mantle melting and initial magma composition in different regions. (3) The
influence of subduction components gradually increased from the middle section to the north and south sections. The middle section was mainly
affected by melt from sediments, and the south and north sections were more significantly affected by hydrous fluids. (4) During the magma
evolution in different regions or even in the same region, the fractional crystallization of olivine, pyroxene, and plagioclase can well explain the

diverse rock types and different phenocryst assemblages in basaltic rocks. The achievements above could promote the understanding of the
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magmatism process in the Mariana Trough and also strengthen the deep understanding of tectonic-magmatism in the subduction zone.

Key words: mantle melting; subduction components; magma evolution; back-arc basin; Western Pacific
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Fig.1 Tectonic setting of the Mariana Trough in the western Pacific!"¥



66 YRR M J5 5 56 D0 20 b TR

2023 4F 10 H

| AT

W 4R Tl 1 R R A e g (181 2),
RN S S R B A A 1 b B
T XA B D a2 G IR SCE S,
BFEAZRE . RILA MRS D miHis .
WD B W AR B 25 55, e B R B A LR A b
AN, EIN K LR AT TN
MORB!", {H f 5 iff 58 45 R R W, HAH [k MORB,
4 LILE(K. Rb, Sr, Ba%§) . LREE, H,0. Th A
U, %} 5 #t HFSE(Ti. Zr, Nb, Hf fil Ta)™ 9, %X
A A SR I, S A R A G
FERYE (D) MO A HRHS A, (2) BB A 8 R
AR . LA RO A RO 1 22 /N
mm s RS A RBE A H UL, L E S RS B
i RHEE R, I A A 10~ 20 mm, &K AN 5~
20 mm™, ZAFTA PR A AnfEZ KT 70, #
Fifb M K BE AR A An {20 89, N K & Al K
BEFUA ARG A AnfHZ /N T 445, Z X XA
WMWK 2~4 Ma™, WA ¥ H N kIl A E
B B A K 1.8+0.6 Mal'®, {H 2 50 T 24 38 3h A
e, T BT T LA A BRI BT, 2 b I 4 % E 25 1) I

18

FUA MRS L 74 R 1 AR
2 CAIREIRIX g R

KVEZ A W RGN 5T AR 4 M A 2F T B4R
8 M R Th 27 1) % R, L L R 22 107 KBt o A B Y
TR Y, PRI H T ) 30 B9 S IX 1% g e J3 2 i
G 753 % 3 A (BABB) B AY 4 5 52 51 1 g X 37 T
X R R R D N (5 8 W o VL T 2 R i
b 2 R ) 5 2 B R G A R U223
I, N5 7 2 A AT R AR KRR B e T
PR IX M s AR AR o T BV 44 5 A il % Sr-Nd-Pb-
HF [l 37 R AE e B (&1 3), 32 X b b 107 Ji B B v A
b 04231, F A W i ) Bof AL 455 o 5 78 b % 5 St A
1% Nd [F] 47 2 HAE ) & 4 g (EM1? ), B 16 o
LA, Mo V5 X 0T B SRR ST 2 i H,0 2,
T HLNIY & Vgl v B2 1) b 7 VA T 5K R BT T B
AL i 8 9K (74 5 B 44 5% BA O ey B VG 2 v
)R, TR FEFT IF R, 8GR oty Hh s B2 ) 22 X
BREHSHEEEREFEATREY, EilE
LRI I 2L B B, Hh 401 b 0 R 40 T A A I
Ja A WA LT R 2 0T T s A Mg Y [F] ik
TR YL RN/ ik B 27, AT A592%55 9 A w

@ Jbi
16y ® 1B
O B
14+
21 B2
X
5N 10 -
M
) e
2 8t [}
[ )
6 L
[ )
41
%
2 - .3
o
0 . . . .
35 45 55 65 75 80

Si0,/%

Bl 2 I LG 934l 5 B i TAS 43 28 Bl
KA AR R A Lai 45 U4, Yan 2£2% Fll Georoc $U45 2 (http://georoc.mpch-mainz.gwdg.de/georoc/).

Fig.2 Total alkalis vs. SiO, classification of lavas in the Mariana Trough

Data of lavas are from Lai et al ", Yan et al®” and Georoc database.
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