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Mantle melting
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Izu-Bonin-Mariana (IBM) subduction system
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» |IBM forearc recognized as
early subduction terrane
since ~ 1980
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« Stern and Bloomer (1992)
suggested boninites
erupted at arc inception
during near-trench rifting
resulting from slab rollback
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 Recent work has shown
that the IBM forearc
preserves an ophiolitic
rock record attributed to a
large scale, but short
duration, subduction
Initiation event
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Drill Sites for IODP Expedition 352

28°33'
N
28°30' .. i |
. | Site U1440
2827 {NEBEET 1A - : ®
| Chichijima — st 28} Site U1441
i R Y e, \ )
28°24' Site U1439 ? Site U1442
28721 -
Bon FAB Dol
28°18' | T T | T | |

142°30'E  142°33' 142°36' 142°39' 142°42' 142°45' 142°48' 142°51" 142°54'

geology after Ishizuka et al. (2011)



FAB Holes

te Holes

Bonini
u1439C

ui440B E

U1441A

U1442A

w

Sites

']
32 3
[T W < E
5 R %
(] w 7] m m
4 mnmm G Ny nmmmnn = =
olle (S E0IC pnm%m g E F @
CCSp e i GlIEERete o £ = 5
A GRS e ] ..m.w_ 2 ¢ @
\\ ..E m £ w. .lm .|m
. '} o N T 0O 0O
] s -
o™ \\ nmﬁ ﬂ
’ hmm. ”
’
o B
R PR 04 faaTe
T oga A nn 4
LI S 2 mﬁnn C
EAPI N 9% [ 1
P og @ 48 C
T Nl (R S
A 3
=
™M
=]
-
4
Al B @b B0 00l Geabcle S RS S T LN S SO
b mnnm mmﬁmna.mqn DAM AnbvnmnvmmA. D.mm_vbmmn,m mnmn AV s 9 DmMnmmnnhm. 0 ﬁnﬂmb Mﬁnm
Ceedhs " S 4 LN Cor ¥ "0 Vs crd v A vl ¢
RS TSN QUN] PRI AR S B N ds o T v v a4 Vet T
R AR RN A S N P I R LA
> i ~ .W. -
! ~ /7] \\
) 2N ~. £ m .
EM® ' Ean? . F B L7
E gz / 888 - EER x
Nk ; B4 S8 O e
L ] ' ~ \\
‘ : .. L
Yo Lol C € Cor wetece 0 &CK 5. of o es=
Al A T I s 11y NN 84 48
AT SR CAE SR OG e it Lob i v & =
B o I S L A ¥ SO SIS A A (9 P
z (ol B o . r,
N _&m?nmmﬁ? v.nmﬁﬁ% £ CAUC o T e €L e e 1 76 el S e
P —— < — @ _
2 0 _85 s §
m”w SES o E
55 RES - .m 5
L
[ [ [ [ [ [ [ [
o o o o o
o =] o Q
- N (5] <

(squi) yydeQ

; Shervais et al. 2019; Li et al. submitted)

(Reagan et al. 2017



30

20

30

MgO wt%

10

Data sources: Taylor et al. (1994);

LSB HSB
\ bon komatiite
komatiite \ N B
. 2 0 /® *
. 5'. 2 z $°
. ‘:‘ ) .. ?E .010 .
picrite o, .2 picrite
% K () " e
* & & o & }
¥y s ® ‘ :
\ * %
e0® % o _ 2y 10 0 P —= basalt
ESS e | Tes ;.‘&
® o B ® ' o & 50e° ‘00
a HMA &
basalt ’ — o HMA & BADR
40 45 50 55 60 65 70 . 0.0 0.5 10 15 20
Sio, wt% TiOz wt%
2.0
1.8
B Chichijima Marubewan
16
14 € |ODP Site U1439
@
12 BADR ° SHMB _
- e e @ |ODP Sites U1440, U1441
=10 .y by FAB
0.8 ¢ ..
0.6 ‘.
N - ’
i RARG I HSB
LOT] s e o
02 S #®
LSB e
Shervais et al. (2019) 0.0 . ; ; : — ; ‘ ; ;
41 43 45 47 49 51 53 55 87 59 61 63

Godard et al. (in prep)




?

>52.5 Ma | mump * Transform boundary before 52.5 Ma?

PPP Pacific Plate
TF/IFZ

* Rapid, SI and near-trench sea floor
spreading beginning at 52.0-52.5 Ma

e Flux melting and LSB to HSB
generation begins within 1 m.y.

Early protoforearc spreading (FAB)
PPP fragment

Upwelling

asthenosphere Sinking slab, o )
No interaction with rapid trench rollback Why :
slab-derived fluid « Spontaneous? (e.g. Stern, 2004)
~51.3 Ma Late protoforearc spreading (LSB) * Induced by India-Asia collision?
by plume?
SW NE
110 Ma 140-110 Ma plateau Greater Antilles Arc a
Pagcific  normal I {thin) oceanic crus! 1 Atlantic
——————————————— e
_________ e
Magmatic arc T *
(HSB)
~50 Ma / /Crust from forearc spreading 100 Ma ﬁ?hnoesa{].;%me.weakei a% 'i“" S b
i DENSE e e e
_____ ?:ﬁ‘:‘:m:( "_’_, o mantle plume(s) ==
_________ pwelling
- Bieeassia
» Backarc ] ]
Spreading True SUdeCtlon beglns, 95-85 Ma —=- Caribbean Large Igneous Province OP = [
begins’? trench rollback slows __;";;’;"'da"’];__ thin plume-moditied lithosphere F
== thick OP crust R
pient sinking J\\ ______________ = _— —
——————————— - ’ "%,,%
L %i&q::q"
(11 7 H
1St normal arC VOlcanlsm at 45—46 Ma 70 Ma Central American Volcanic Arc system d

¥ ‘hybrld plume-are crust

after Reagan et al. (2019) (Whattam and Stern 2015)



Early Eocene events
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Ongoing subduction initiation |
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Puysegur arc
Solander volcano
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Ongoing subduction initiation |l

M. Paeriae et al. / Earth and Planerary Science Letters 508 (2019) 30-40
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Matthew-Hunter subduction system
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Conclusions

Organized FAB to LSB to HSB volcanism in IBM related to a large-scale SI
event that resulted near-trench sea-floor spreading associated with slab
rollback and extreme mantle depletion before establishment of the volcanic
arc.

In IBM, FAB to HSB transition took ~ 1 Myr beginning about 52 Ma. “Normal”
arc volcanism began at 46 Ma.

Sl in W. Pacific was a relatively rare significant tectonic and magmatic event;
approximately synchronous with India-Asia collision and initiation of Manus
plume; preceded bend in Hawalii-Emperor seamount chain by ~ 2 Myr.

Recent Sl events (Puysegur and Matthew-Hunter) have localized causes
and effects. Similar events may be common.

Evidence for subduction goes back to >3.8 Ga, modern strong plate Sl could
be <2 Ga.
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