Subduction of High Relief Seafloor
Driving Subduction Accretion:

A seamount flexural moat origin for
the Osa Mélange, Costa Rica

Alexander P. Clarke
dbeardyscientist

@beardyscienti:




i

Accretionary Subduction Zones A : | Clift & Vannucchi (2004), Kopp et al. (2006)




»

Healed .
- seamount re-entrant

. Partially healed .
‘ seamount re-entrant

=

Seal oqng; ‘e=entrant

OsA PENINSULA

*
: VMe 2000)
n 5 " ‘.



Nicoya Compex

Herradura Complex

Quepos

Osa Complex

San Blas Complex

Azuero Accretionary
Complex
Buchs et al. (2010)



plexes in Central

22N Sa Igneous Complex j
Isla Violin _ : 7 //-___/
CA e

Bahia Drake m\

Nicoya Compex

San Pedrillo )

Herradura Complex Golfo Dulce

Q \ Punta Llorona
uepos

Puerto Jimenez

Punta la Chancha Member

Osa Complex \

y
o e\ | NV SvS—
Punta v ¥ A0 N

\ Salsipedes
= Punta
\ &~ Carbonera
\ Punta
Osa Melange Matapalo
Azler

Buchs et al. (2010); Buchs & Baumgartner, (2007)



Mélange as Tectonised
Seamount Flanks:

Osa Igneous

Small volumes of Osa Igneous
Complex

clastic sediments Complex

Osa Mélange

Osa Mélange

Osa Unit wa Osa Seamoun Cocos Ridge is

Seamount SystenTw{ subducting and Coco Osa Mélange deformed subducting. Osa .

of them forming archipétog aw Ridge is first formed ww during subduction. nw Meélange is exhumed W
SE SE SE SE

Plume Tad

Miocene S S8 Miocene Plume Tail

Eocene Present

Vannucchi et al. (2006)



Mélange as Tectonised

@ ®
Direct seamount accretio
;N _ - ’
Accretion of Osa  Accretion of Osa ‘ n S
Melange Igneous Complex N

/
N\ >

Small vo
clastic sd

Osa Igneous

Osa Mélange Complex

Osa Unit waspa Osa Seamount systeqy Cocos Ridge is

Seamount Syste subducting and Cocos subducting. Osa o

of them forming archipétoge aw Ridge is first formed nw Mélange is exhumed Y
SE SE SE

Plume Tad

Eocene Miocene Rme e Miocene Plume Tail UPLET

Present

Vannucchi et al. (2006)



Las Caletas Sub-Unit

B - Brecciated basalt
Las Caletas Sub-Unit mega-b'ock

Yake Pack

----------
,,,,,,

Rio Claro

W

Punta Campanario Sub-Unit Pinta santlock )

mpanario Sub-Unit
t wpanario Package ;

r

Punta San Pedrillo Sub-Unit Q
Large blocks

Turbiditic
sediments

Punta
Campanario

Punta
San Pedrillo

laya Danta

Punta Aguijas

Playa Caletas Playa Cocolito

Bahia Drake
Playa

Punta Marenco
Marenco

/" Pelite & chert

L y / mélange
Pelitic mélange with /

basalt & carbonate blocks /

Pelagic
sediments

Punta Llorona

- Charco Azul Group

Punta
Osa Igneous Complex Matapalo

Vannucchi et al. (2006); Buchs & Baumgartner (2007)



Mélange as Tectonised
Seamount Flanks:

Problem: Too many sediments
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Problem: No arc-derived materia
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A Closer Look at Seamounts
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Ocean Plate Stratigraphy
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Seamount Subduction Driving
Concurrent Accretion & Erosion
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Conclusions

Osa Mélange has too Also
much sediment to be
derived from seamount JaedeiRiRigleiilll

flanks

Seamount chains are surrounded by moat basins

High sediments volumes make these likely to
be preferentially accreted
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