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sSummary: 1- SEMFR formed 2.7 - 3.7 Ma ago to accomodate opening of the S. | |2- Depletion in melt-mobile elements & enrichment
Mariana Trough backarc spreading center: in fluid-mobile elements in NW SEMFR lavas:

The SE Mariana forearc rift (SEMFR; Fig. 1A-B) is floored by Miocene oceanic crust

that formed ~ 2.7 - 3.7 Ma ago to accommodate opening of the S. Mariana Trough (Fig.1C- | | o 2 o [c OrpT ( imi W " " Mariana BAB
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22 2012 (TN 273) by using deep-tow IMI 30 sonar and dredging. Investigations of Trough at ~5Ma i .,Es,»" desite %
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depleted mantle and higher inputs in fluid-mobile elements (FME: Rb, Cs, Ba; e.g. Savov g Ao SN \ once”e 8 f \ /éii -
et al., 2005, G-3) than arcs and backarc basins. The purpose here is to examine SEMFR P e oy SR |9 MarianaTroughy orearc 04l N -
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lavas (i) to investigate forearc subduction and mantle processes,and (ii) to check if the Bl g Rt ) | [ 5
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above inferences are true for SEMFR. Compiled results show that : S et ) NN s gL e I B | 60 basaltic] | Mertna ]
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* SEMFR lavas range from primitive low-K basalts to fractionated medium-K andesites 48 50 52 85% 5% 58 60 5 5 Feg ! 8 9
(Fig. 2A); and their glassy rinds have variable volatile compositions (CO5,=16 - 578 ppm; S rewrreve— 2 B SESEMFRWR [ SE SEMFR glass
Ho O =1.2 - 2.4 wt%; Fig. 2C). AN E Formation of S 600 | 1 NW SEMFR glassy rind B NWSEMFRWR [ NW SEMFR glass
* SEMFR is morphologically and geochemically divided into a SE and a NW sectors U rift structures O SESEMFR melt inclusion % SESEMFR A MGRglass
Fig. 1B. 2B-D h NW | d al depleted | It bile el t 500 | O NW SEMFR melt inclusion gabbros - diabase A MGR WR
(Fig. 1B, 2B-D), where avas and glass are more depleted in melt-mobile elements = | A MeRgss A SMAWR
(Nb, Ti, La, Sm), and more enriched in fluid-mobile elements. gL a 40T - i
* SEMFR lavas were produced by a much depleted mantle source than typical forearc AN S 300 O =
mantle source (Fig. 3A); and they captured a sediment melt (deep component) and a 200 | O O /N -
shallow component (Fig. 3B-C). =i [\ | . undegassed O _ : 3 -
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Tracking the mantle and the subduction inputs along the S. Mariana intraoceanic arc _— ch ” d}f 0 1 HO W% 2 3 "' CsRbBaTh UNb K LaCePbPrSr PNdZrSEuTiDy Y YbLu
(Fi_g- 4A'C) show tha_t th_e SEMFR subduction Component§ increase towards the a_rC; I Composition of SEMFR whole rock (WR) and glasses. A) Characterizing the SEMFR lavas in Pecerillo and Taylor's
while mantle depletion increases away from the trench (Fig. 4D). These observations ————re ey PR (o' ) A) Location map of the southernmost Mariana convergent margin. The blue box highlights diagram (1976, Contrib. Mineral. Petrol.); B) Ti8 vs Fe8 diagram highlighting the different mantle processes beneath SW and
: , _ piliow favas & lava TIOWS b BBt N X » the area in B. B) Bathymetric map of the S. Mariana intraoceanic arc, with location of the dives - NE SEMFR; C) CO, and water contents of SEMFR glassy rinds and melt inclusions; D) Yb-normalized spider diagram (after
Su_ggeSt t_hat (I) =l izt Ir?pm of depleted mantle flowed from the trench along SEMFR [1 diabase / gabbro AR NIRRT P T dredges performed during Yokosuka and Thomas Thompson cruises (TN273 dredges have a "D"). Peace et al., 2005, G-3) of the glassy rinds averaged by sector (see Fig. 1B), and normalized to the N-MORB of Sun and
(Fig. 9); (ii) Rb, Cs, Ba increase away from the trench, as they are mostly released from [ peridotite Panels C-F sketch the geodynamic evolution of SEMFR since the opening of the Mariana backarc McDonough (1989, Geol. Soc. Spec. Pub.).
the subducting slab at ~ 50 - 100 km depth; (iii) occurrence of a deep component beneath . . =i IT_trrc])ughh(the MgI?gugna-t?\adSamg I\I/TiFdéje: é\/I7GR2) —; ﬁ/l Ma agoS,_resultir;g 7|rI1VI stretching ?f thet_fo_trea:c d
. . 144E30 E Meter Depth ~ 1“4E00E ithosphere and forming the ~ 3.7 - 2.7 Ma ago. Since < 2.7 Ma, magmatic activity stoppe
S_EMFR Sugg_eStS tha_t_ (I) ?’Ub_dUCted S_ed_lmenFS melted beneath the forearc due to Wp i il and SEMFR is dominated by post-magmatic rifting. FNVC: Fina-Nagu Volcanic Chain B ?
fr|Ct|Ona| heat|ng, or (||) th|S S|gnature IS Inhel’lted frOm the BAB mantle source. -11000-10000-9000 -8000 -7000 -6000 -5000 -4000 -3000 -2000 -1000 O (extinct arc chain); WSRB: W. Santa Rosa Bank; WSRBF: Fault separating WSRB and SEMFR. 5- Wh at d I d we Iea rn so fa r 3
NW arc (FNVC) SEMFR SE
3- SE SEMFR lavas were produced by a less depleted mantle MR L trench
u u [ | [ | . NWISE _
& less subduction component than NW SEMFR lavas: 4- Increasing mantle depletion and subduction inputs away from the trench: . ol ! What did we expect?
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S 2 S } - L& ian component’] 14° NR o <150 = @ © ° <00 / ° <01 ° <04 e E 50 73 . © forearc arter meit extraction (1);
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10 L mantle 10 b _ > g P 100 — j . -;x\‘& * No deep subduction component, as
= depletion = DM = o - - " deep subduction it is released at slab depth > 100 km (3).
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o0 L C ?erpen inize _{  SEMFR lavas are derived from a less depleted mantle source that was 19° N P man/tl g lithosphere « input flowed beneath SEMFR toward
= altered orearc mantle 3 less affected by subduction input than forearc serpentinized mantle - T | < the arc (1);
- oceanic 1 (Savov et al., 2005, G-3). A) SE SEMFR lavas are very difficult to ' < >V — *
c [« ] distinguish from BAB lavas; while NW SEMFR have higher Ba/Yb and shallow shallow deplet|on < thLOtW °! shhazllc_)w component toward
S+ il !!” 4  come from a more depleted mantle source. B) NW SEMFR lavas have : : . Distance (km) éﬁ' . e trench (2); _
o \603§P [ Wt more deep and shallow components (Pearce et al., 2005, G-3) than SE SU deCtIOﬂ SUdeChO” SU deCt|On — Occurrence of a BAB-like deep
10 3 207N S N -\(\Q E SEMFR lavas. Remarkably even the SEMFR lavas close to the trench 0 100 component, even in SE SEMFR lavas
- BIMM S\(\a\\O 1 have a significant deep component. C) NW SEMFR lavas have higher COmpOnent COmponent Component 100 — > suggests that (i) subducted sediment
i 71  RDb/Th than Mariana arc lavas. SEMFR lavas define a trend between e | E— T —— —— . melted by frictional heating beneath
] R the depleted MORB mantle (DMM, Salters and Stracke, 2004, G-3) and Using geochemical proxies to map the subduction and mantle inputs along the S. Mariana Intraoceanic arc and SEMFR (after Pearce et al., 2005, G-3). Arrows point toward increasing & 2.7-3.7 Ma ago the forearc; or (ii) this feature is
100 1000 the forearc mantle. subduction component and a more depleted mantle source. We used the whole rock composition to map Ba/Th, Th/Nb and Nb/YDb, as these elements are not affected by alteration; and the glassy T [ ’

Ba/Th rind composition to map Rb/Th. WSRBF is the expression in surface of a slab tear (Fryer et al., 2003, EPSL). The red dashed lines approximates the slab depth from Becker et al. (2005). 100 5ictance to the trench (km) 0 inherited from the BAB mantle.



