Science update




Science questions - dynamic oceanic LAB
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Imaging SSC
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Pacific Array of Arrays
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Pacific ORCA experiment

-136° -134° -132° -130°

/ ORCA BB OBS 10 ‘
Unidirectional/Differential c 0.8-
o ]

DPG 8 J 40 Gravity

S 0.6- (mGal)

s% Dredge / Recovery I 04 300
G V-5

A OBSIC station /' Deployment g 0.2
A GSN station

- 150
0.0

Pls Gaherty (NAU), Eilon (UCSB), Forsyth (Brown)

-300
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> 30 SIO BBOBS

> 3x R/V Kilo Moana
1x R/V Roger Revelle

» ~13 months

> 100% instrument recovery
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Teleseismic data
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Travel time tomography - SSC imaged!

A Distance along profile (km)
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Vs to Gravity

> Collapse tomography to 2.5-D (along rolls)

> Collapse gravity variations down to 1-D
(along rolls)

> Predict 1-D grav. from 2-D tomo.

ng predicted, mGal

> Convert from velocity variation to temperature
variation (fraught)

> Convert from temperature to density variation
(assume a)
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> Compute surface gravity anomalies (upwara
continuation)
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Velocity, attenuation from surface waves

> Earthquake and ambient O Saaas o] -----------
noise Rayleigh waves _ 1
507 o 1 50
> Low velocities of Young j [ -
ORCA upper mantle | . k

> VERY high attenuation
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MCMC Bayesian approach

Initialize: S = {Cy; ((2), d@), Tp, Zyiaze}

! Temperature
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A refined picture of the oceanic asthenosphere
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A refined picture of the oceanic asthenosphere
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Emerging story

> Highly dynamic small scale
convective system

> Thin, dynamically crucial
asthenosphere (damp,
melt-laden, detormed)

> Rheological gradients

Lithosphere dipping ~15°
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Changbaishan NE Japan Arc

Emerging story o
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SW anisotropy
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SW anisotropy
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SW anisotropy
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Travel time tomography - more mysteries

Key observations

» +0.55 P-wave travel time
variations

» +1s S-wave travel time
variations

> Consistent across frequency

bands

» Coherent back-azimuthal
patterns

Hariharan et al., in prep
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Travel time tomography - more mysteries
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Plug - upcoming experiment OBSIC!

alapagos triple-junction MORfest

Emphasis Deploy Recover Stations

A&B

CNR, PCR 01/2025 ~03/2026 44 BBOBS 4
C&D
CNR, TJ ~03/2027 ~05/2028 42 BBOBS

cience party on each cruise
> 1 Jr taculty/postdoc co-Chief Sci.
» 3-6 watch standers 0

> Bonus science opportunities...
-105




Questions?



Pacific ORCA experiment - data issues
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Science questions - dynamic oceanic LAB

Filtered Gravity (mGaI)

e What causes elongated free-
air gravity anomalies?

Eilon et al., 2022



Gravity and Topography

ORCA FAA (mGaI) ORCA Differential Bathymetry (m)

> De-spike
(remove
seamounts)

>~ 80km gaussian
convolution filter

> 10°-10" m
gaussian
bandpass filter




Gravity and Topography

Free Air Coherence
Normalized cross spectrum -
measure of similarity of gravity
and bathymetry fields averaged
over wavenumber bands

Free Air Admittance

Ratio of power in gravity vs.
bathymetry spectra (2-D Fourier)
averaged over

wavenumber

bands Gra(k)
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