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Old, tectonically stable, little erosion

~75% covered in sediments, some of which are very old

Younger sediments generally found in the East
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Australia
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One of the biggest mining countries

Major producer of iron ore, bauxite, gold, 
manganese, zinc, cobalt, uranium, salt, copper, 
nickel, silver, tin, phosphate, sulphur, opals, 
diamonds, rubies, sapphires, jade, oil, natural 
gasΣ ŎƻŀƭΧ
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Sedimentary basins amplify earthquake shaking
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Earthquake risk
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How thick are the sediments?

Estimates can be obtained from boreholes, 
geophysical modelling, active seismics, passive 
seismicsΧ

ANU RESEARCH SCHOOL OF EARTH SCIENCES  |  GA EFTF SEMINAR5 24 OCT 2023

CƛǊǎǘ ǘƘƛƴƎǎ ŦƛǊǎǘΧ

120°E 130°E 140°E 150°E

40°S

30°S

20°S

10°S

0 1000 2000 3000

OZSEEBASE Thickness Estimate (m)

D
a

ta
 f
ro

m
 G

e
o
sc

ie
n
ce

 A
u
st

ra
lia



TEQSA PROVIDER ID:PRV12002(AUSTRALIAN UNIVERSITY) CRICOS PROVIDER CODE: 00120C

Passive seismic studies use data from 
earthquakes

Cheap and easy to install

Small environmental footprint
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Why passive 
seismic?
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South Australia
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Estimate the sedimentary thickness across the whole continent using passive seismic methods.

Determine a continent-wide empirical relation for quick first-order estimate with little data and without need for 
inversion.
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Aim
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¢ƘŜ ǎŜƛǎƳƛŎ ǊŜǎǇƻƴǎŜ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǎǘǊǳŎǘǳǊŜ 
immediately beneath a seismic station
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From teleseismic sources, near-vertical incidence 
means P energy is mostly on Z and S energy is mostly 
on R.

P-S conversions occur at impedance contrasts.
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Seismic Receiver Functions
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1. Delay of the first arrival relative to the direct P 
arrival

2. Reverberations within the sedimentary layer, 
masking the arrival of converted phases from 
deeper discontinuities
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The effect of sediments

Yu et al., 2015
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Converted phase delay time
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Estimating crustal thickness from RFs
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Reverberation filter, a bit more involved

ὊὭ‫ ὌὭ‫ρ ὶὩ

ANU RESEARCH SCHOOL OF EARTH SCIENCES  |  GA EFTF SEMINAR12 24 OCT 2023

Estimating crustal thickness from RFs
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Two-way travel time reverberation
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Estimating crustal thickness from RFs



TEQSA PROVIDER ID:PRV12002(AUSTRALIAN UNIVERSITY) CRICOS PROVIDER CODE: 00120C

ANU RESEARCH SCHOOL OF EARTH SCIENCES  |  GA EFTF SEMINAR14 24 OCT 2023

Forward modelling
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Traces from earthquakes M>3, at epicentral distances 
between 30-90 degrees, measured at ~1500 
temporary and permanent stations across Australia.

Filtered between 0.1-1Hz, subject to some QC.

Traces at each station are stacked.

Delay and two-way traveltimes measured from stack.
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Dataset
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Traces from earthquakes M>3, at epicentral distances 
between 30-90 degrees, measured at ~1500 
temporary and permanent stations across Australia.

Filtered between 0.1-1Hz, subject to some QC.
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Dataset
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Australian RFs


