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Seismic structure of

Northern Symmetric ° C ru St :
Seafloagr

L2A~500 m thick
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Abundant seamounts,
asymmetric distribution
° (Davis and Karsten,
1986)

1l Small mantle melt
anomalies and
formation near axis
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Plate Age and Segmentation

Past 25 Ma:

*6 major
episodes of rift
propagation
«10-15°
clockwise shift
at 5.9 Ma
e|nitiation of
Blanco TF

Plate Isochrons: Wilson, 1993; 2002 Plate Isodepth: McCrory et al., 2004
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Plate Seismicity

Pacific
plate
" Narth
America’ | 45°N
plate

Red- SOSUS detected seismicity




Pacific
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Sediment Distribution
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Plate thermal
structure

Oleskevich et al., 1999,
Hyndman and Wang,
1993; Wang et al.,
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Heat Flow Data

Heat flux, eastern plate boundary

(a)

Seafloor
heat flux
from CTD
Data
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Plate Evolution

Davis et al., 2004

Hydrogeology of Oceanic Lithosphere —
Davis and Elderfield, 2004



ODP/IODP FlankFlux Experiment B R e

«Sediment/basement
porosity/permeability
*Turbidite
stratigraphy/age/compositi
on

«Sediment/basement pore
fluids

*Basalt alteration

e.g. Davis et al., 1992; 1997,
1999; Fisher et al., 1995;
Underwood et al 2005;
Elderfield et al., 1999, Hunter
& 82 et al., 1999

Sedment

(]
(4]

FN
(=]

= B . J\Irﬁ""ﬁ\fh

Basemenl \Inﬁ'\l

£
>
o
%
o
<
>
[l

-
o

| U SESEEE SRR N S | | SRS SN S NS S SN — —
0 20 40 60 80 100 120 140

Distance from ridge axis (km




Heat Flow, Basement Temperature Pore fluid Chemistry

Ca (mmol/kg) temperature (°C)

Mg (mmol/kg)
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Basalt Alteration

Hunter et al., 1999

4 phases of
alteration
identified:
chlorite,
smectite,
eceladonite
eSaponite
ecarbonate
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Questions pertaining to downgoing plate

*\WWhat is nature of shallow mantle that gives rise to abundant
seamount production in NE Pacific? Impact of buried
seamounts on subduction zone?

*\What is influence of primary segmentation of plate defined by
propagator wakes on subduction?

*Does faulting extend across plate interior? Bending related
faulting? Extent of crustal/mantle alteration?

*Ridge flank hydrothermal circulation. Geometry and depth
extent and variations across Cascadia basin?

*Gradients along trench in plate thermal structure,
sedimentation, and extent of alteration- What are impacts on
subduction zone structure?
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