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Lithospheric structure in the vicinity of
the SC1 and YU reflection profiles
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Seismic coverage for

/VESLErn Australia

 The South Carnarvon
and Younami projects
form part of a extensive
network of seismic
Information

* Prior refraction work and
extensive broad-band
deployments (Receiver
Functions) provide
control additional to the
reflection work

. Refraction receivers .+ Short-period
« Refraction shot «+ Broad-band

Reflection - explosion — Reflection - vibrators
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e The Australian Seismological Reference Model

(AuUSREM) is an effort to bring together existing
Information on the 3-D structure beneath the Australian
area to create a representative model

Depends on collaborative support from a wide range of
researchers, whose work bears on the structure of
Australia

Published Products :

» Revised Moho Map of Australia — Kennett, Salmon et al. 2011,
» Updated 2012 Salmon et al, 2013, Tectonophysics — in press

» Summary Paper — Kennett & Salmon, 2012 AJES
» Crustal & Mantle Papers 2013, GJI, vol 192.
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Prior compilations of sediment thicknesses
P and S wavespeed distributions through the crust.

The primary information for P wavespeed comes from
refraction profiles, for S wavespeed from receiver
function studies.

Ambient noise tomography for S wavespeed links the
point observations into national coverage.

Density values are derived using results from gravity
Interpretations.

Updated map of depth to Moho, using latest full crustal
reflection profiling
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Vp/Vs field from smoothed
receiver functions

Vp for continent from ambient
noise by conversion of Vs

Construct composite P
wavespeed field from all P
results

Create S wavespeed from P
using Vp/Vs field

Construct density from P
wavespeed

Vp/Vs

10 km

Vp/Vs

35 km
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Construction of Vp field
from ambient noise results
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Construction of Vp field
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depth in the
neighbourhood of the SC
and YU lines.

Triangles denote depth 30-
estimates from reflection
work and refraction.

Diamonds, pentagons
and squares represent 45
results from Receiver
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Functions. >0
There is very good Bﬂggt%
correspondence k]

between the different
approaches
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Moho variation

Portion of the 2012
Moho map for Australia
(Kennett et al. 2011.,
GJI, updated)

The map is rendered
using 0.5x0.5 deg
pixels

Depth (km)
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Moho depth

superimposed
on tectonic
IfAmewornk

The correlation of
thinner crust with
the ancient
Archean blocks is
very clear

Moho Depth [km]
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Archean basement
Archean sediments Proterozoic sediments

Proterozoic basement Paleozoic basement
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: ) ST e ‘ Vs stations and
mantle lithosphere is the ETRTCAC 4 regional

s ;
use of surface wave G N fevents
tomography exploiting the NG . . |(Oneean
large amplitude surface ' L
waves generated by shallow ' o

earthquakes

* Waveforms are matched
with calculations to extract \ :
iInformation on structure and A\
build 3-D models *\\%%

e Can also use higher
frequency body wave
arrivals

Fishwick v - V¥ T
2012 &\ .—;::.\/\m\ 120 140 ,:\/:,_wi 7 60
o 590
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Primary source of information comes from seismic
surface wave tomography (multiple studies)

Representative model has been developed to capture
the features of a range of studies for SV and SH

Body wave studies and regional tomography provide
useful constraints on the relation between P and S
wavespeeds.

The mantle model extends beyond the continent and so
covers a larger area than for the crust.

Below 300 km and in the surrounding area AUSREM Is
linked to the S40RTS model (Ritsema et al., 2011).
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S Wavespeed [km/s]
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