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ABSTRACT

This report brings together most of the published velocity-depth
information available for the deep crust and upper mantle of Australia,
from surveys with data from below about 5 km depth. The velocities and
depths for each model are Tisted, together with references, a plot of the
velocity-depth curve, and location of the survey. The velocity models are
derived from refraction surveys, regional earthquake body-wave and
surface-wave data, and moveout analyses of reflection data. Both
compressional and shear-wave data are listed, and the results of several
marine refraction surveys on the continental shelf are included.



vi



INTRODUCTION

Since the early 1950s a considerable body of data has accumulated
on the crustal structure of the Australian continent. In particular,
seismic velocity-depth curves for many areas have been published, with
increasing detail as better recording and processing techniques have
developed. Much of the earlier work has been summarised by Dooley (1970)
and Cleary (1973), and more recent syntheses of Australian seismic data
(eg. Finlayson & Mathur, 1984; Drummond & Collins, 1986) summarise results
from later surveys. However, these summaries do not present the data in a
form that can be used to obtain the precise velocity-depth values at each
survey location, nor do they include all the available data. This
information is sought by workers who require crustal models for many
geological and geophysical investigations. Thus the need still exists for
a comprehensive listing of the available crustal seismic velocity data and,
in particular, the listing of the actual velocity and depth values so that
these results can be readily used.

This collection of seismic velocity-depth data for the crust and
upper mantle of Australia brings together published results mainly from
refraction surveys, but includes interpretations of both body-wave and
surface-wave data from regional earthquakes, and moveout analyses from
expanding-spread reflection experiments. Several marine refraction surveys
on the continental shelf have provided deep crustal data and the results
from these are included. As the purpose of this report is to present data
relevant to the deeper parts of the crust down to and including the upper

mantle, only those surveys with data below about 5 km depth are Tisted
here.

A1l available interpretations have been listed, except for a few
earlier results which have been superseded by later interpretation of
essentially the same data, or extensions to that data. In these cases only
the Tatest reference is listed; references to the earlier work can be found
in the Tisted reference. In addition, this compilation is intended to
serve as an index of deep seismic surveys in Australia, and so includes in
the Tocation diagrams surveys for which velocity data are not yet
available, as well as deep reflection profiles with no velocity data. A
comprehensive reference to these latter surveys can be found in Moss &
Dooley (in press), and Dooley & Moss (in press).

The system of listing the velocity-depth data is based around a
master file containing all the data which is stored on disc on the Bureau
of Mineral Resources’s (BMR) computer system. A number of programs are
available at BMR for retrieving the files, plotting the velocity-depth
curves, etc. The velocity-depth curves are listed according to file names.
These names are five characters long, and conform to the following format:
(i) the first character is either P or S, according to whether the data are
for P-waves or S-waves; (ii) the next two are the initial two letters of
the principal author’s name,except where minor variation is necessary to
distinguish authors, whose names have the same first two letters, eg.
Branson = BR, Brown = BW; and (iii) the last two characters are the serial
number of the velocity- depth curve listed under that author’s name,
starting from 01, and incrementing each time new data are added.

The P-wave velocity-depth curves are listed first, followed by the
S-wave curves, and within each major group the file names are listed in
alphabetical order according to author, along with a brief title for



location, and the reference. The locations of the body-wave surveys
referred to are shown in Figure 1. The locations of the surface-wave
travel paths are shown in Figure 2, the deep reflection sites and traverses
in Figure 3, and, to facilitate the location of the surveys, the major
geological provinces of Australia are shown in Figure 4.
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INDEX OF VELOCITY-DEPTH DATA

Mildura (reflection)

Broken Hill (reflection)
Amadeus Basin (reflection)
Ngalia Basin (reflection)
Bowen Basin, Q1d - Model 1
Bowen Basin, Q1d - Model 2
Bowen Basin, Qld - Model 3
Bowen Basin, Q1d - Model 4
Daly Waters, McArthur Bsn
H.Y.C., McArthur Bsn
Borroloola, McArthur Bsn
Westmoreland, McArthur Bsn
Eromanga Basin-GSQ Ero. 1
Eromanga Basin-Quilpie, W
Eromanga Basin-Quilpie, E
Eromanga Basin-Winbin, W
Eromanga Basin-Winbin, E
Eromanga Basin-Cheepie, W
Arunta Block

Galilee Basin

Ord, South and West
Maralinga west

Maralinga southeast

Model C, Sydney Region
Model C, Snowy Mountains
East Papua: Kwikila, NW
East Papua: Aroa, SE
Pilbara: Shay Gap-Newman
Pilbara: Goldsworthy-Newman
Pilbara: Newman-Goldsworthy
Pilbara: Gldswthy-Tom Price
Pilbara: Tom Price-Gldswthy
Pilbara: Paraburdoo-Gldwthy
Pilbara: Pannawonica-Newman
Pilbara: Newman-Panna Mdl 1
Pilbara: Newman-Panna Mdl 2
Yilgarn - Klynbbng-Collie
Perth Basin, WA

Shield, WA

Coral Sea 48

Coral Sea 37

Carpentaria Regn (CRUMP) S
Carpentaria Regn (CRUMP) N
Dartmouth to Merimbula
Dartmouth to Dubbo
Dartmouth to Condoblin
Marulan to Dartmouth
Dartmouth to Marulan

Sydney Bsn: Marulan N
Sydney Bsn: Ravensworth S
Marulan West

Branson et al. (1976)
Branson et al. (1976)
Brown (1970)

Brown (1970)

Collins (1978)
Collins (1978)
Collins (1980)
Collins (1980)
Collins (1983)
Collins (1983)
Collins (1983)
Collins (1983)
Collins & Lock (1983)
Collins & Lock (1983)
Collins & Lock (1983)
Collins & Lock (1983)
Collins & Lock (1983)
Collins & Lock (1983)
Collins (Preliminary Only)
Cull & Riesz (1972)

Denham et al. (1972)

Doyle & Everingham (1964)
Doyle & Everingham (1964)
Doyle et al. (1966)

Doyle et al. (1966)
Drummond et al. (1979)
Drummond et al. (1979)
Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond (1983)

Drummond & Collins (1986)
Everingham (1965)
Everingham (1965)

Ewing et al. (1970)

Ewing et al. (1970)
Finlayson (1968)

Finlayson (1968)

Finlayson et al. (1979)
Finlayson et al. (1979)
Finlayson et al. (1979)
FinTayson et al. (1980)
Finlayson et al. (1980)
Finlayson & McCracken (1981)
Finlayson & McCracken (1981)
Finlayson & McCracken (1981)

N o s o P
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PFI11
PFI12
PFI13
PFI14
PFI15
PFI16
PFI17
PFI18
PFI19
PFI20
PFI21
PFI22
PFI23
PF124
PFI25
PFI26
PFRO1
PFRO2
PGIOI
PHAO1
PHAO2
PHAO3
PHWO1
PHWO?2
PHWO3
PHWO4
PJAO1
PJoo1
PKIO1
PLEO1
PLEO2
PLOO1
PLOOZ
PLOO3
PLOO4
PMAO1
PMAO2
PMAO3
PMAO4
PMAO5
PMAOG
PMUO1
PMUO2
PPIO1
PRIO1
PRIO2
PRIO3
PRIO4
PRYO1
PSHO1
PS001
PTAO1
PTAO2
PTAO3
PTAO4

Tennant Ck - Mt Isa TCMI-2
Mt Isa - Tennant Ck TCMI-3
Eromanga Basin (A)

Eromanga Basin (B)

Eromanga Basin (C)

Eromanga Basin (D)

Eromanga Bsn (Thargomindah)
Eromanga Basin (Toompine)
Eromanga Basin (Adavale)
Eromanga Basin (Blackall)
Eromanga Basin (Barcaldine)
Nebine Ridge (Eastwards)
Nebine Ridge (Westwards)
Tass la, Nullarbor Region
Tass 2a, Central Australia
New England, Woolbrook N
Indian Ocean - Lusiad 47
Indian Ocean - Lusiad 49
Victoria (VIC4A)

Upper Mantle: Model 8
Darwin - Tennant Ck, Shelf
Darwin - Tennant Ck, Land
Off Albany Vi6-37
0ff Kangaroo Island V16-39
Off Kangaroo Island V16-40
Off Kangaroo Island V16-41
Western Arafura Sea

Bass Strait (Bump Data)
Cooper Basin, Queensland
Bowen Basin - CQEW Model
Upper Mantle: CAPRI Model
Eromanga Bsn, Mt Howitt, E
Eromanga Bsn, Lttle Wondr W
Eromanga Bsn, Lttle Wondr E
Eromanga Basin, Eromanga, W
Geotraverse - Jubilee Mine
Geotraverse - Coolgardie
Geotraverse - Boorabbin
Geotraverse - Darling Fault
Geotraverse - Albany
Geotraverse - Point Culver
Bass Strt - Flinders Rnges
E Australia, shallow LVZ
Gundary Plains (Reflection)
Tasmania, Refraction Model
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