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OPFER MANTLE STRUCTURE FROM THE TRANS-AUSTRALIA SEISMIC 

,SURVEY (TASS) AND OTHER SEISMIC REFRACTION DA'lA 

by D.M.Fin1~son. F.P. Cull, and B.J. Drumm:>nd 

Abstract 

The recordings made during 1912 from large explosions at 

Kunanalling (WA), Mount Fitton (SA), and Bass Strait have added 

· considerab~ to seism!c refraction data measured over distances of 

,1000 km in continental Australia. Taken together with data from the 
./" - . 

1956 Maralinga ' atomio bomb and 1910-11 Ord Dam explosions they show the 

existence of a 'refractor with apparent F-wave velocity in the range 

8.26-8029 k:!l1/s; which is interpreted as the Moho under shield regions, at 

a depth of 34 kin under Kalgoorlie and deepening eastward to 39 kIn under 

Maralinga. In ,South Australia and farther north and east this refractor 

is evident as a sub-Moho refractor at a depth of approximately 60 km; 

the Moho refractor is also evident. with an apparent P velocity of 

8.04 ! 0004 km/s at a depth of 40 km. Two computer models (TAS5-1a 

and 2&) match the observed data. The subsequent arrivals recorded are 

consistent with the velocity of 8.53 km/s in a refractor at 165 km depth 

interpreted from the Ord Dam; there is little oonclusive evidence for a 

low-velocity zone above this depth. 

INTRODUCTION 

During .1972 the l3u.reau of Mineral Resources. Geology & Geophysios 

(BMR) detonated three large explosions as energy sources for seismic 

refraction observations out to distances greater than 1000 lan. The 

explosions were located at bwunt Fitton in the north Flinders Rar~eBt 

at Kunanalling near Kalgoorlie. and in Bass Strait south of Orbost (Fig. 1)0 
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BMR, together with the Australian National University and the University 

. of Adelaide, combined · to set up recording stations across the Nullarbor 

Plain, across Bew South WaleB, from Port AUg\1sta (SA) to Alioe Springs 

(NT), and north of Meekatharra (WA). Tllese recording lines, together 

with the permanent recording networks throughout Australia, were designed 

to give results which would supplement earlier lon~istance seismio 

refraction information obtaine d from the atomic bomb tests at Maralinga 

. during 1956 (130110, lbyle &. Sutton, 1958; Doyle & Everingham, 1964) and , 

theOrd River explosions of 1970-71 (Denham et al., 1972; Simpson, 1973). 

mE EXPLOSIONS · 

In 1971 BMR received a gift from West Australian PetroleumPty 

Ltd (WAPET) of 355 tonnes of' Du Pont Nitramon WW explosive which was 

surplus to their requirementB, and it was decided to use Borne of this 

explosive to further knowledge of the upper mantle struoture of the 

Australian continent by seismio refraction methods. Datails of the seismic 

operation are given by Finl~son &. Drummond (in prep.). The Western . 

Australian and South Australian Departments of Mines assisted in locating 

suitable sites for two land explosions" 

The Mount Fitton Squth Copper Mine is at the northern end of 

the Mount Painter Metallogenic Province of the north Flinders · Ranges in 

South Australia (Coats &. Blissett, 1971), and was worked from 1889 until 

1922. The mine workings cut througb a series of sheared and jointed 

coarse-grained granites of Carpentarian age into Precambrian crystalline 

basement, .whioh consisted of metamorphosed Proterozoic sediments 

intruded by several generations of graniteo 

Eighty tonnes of explosive packed in 30-kg cans was loaded 

into the end of the main adit, which went horizontallY into the hillside 

for 100 m. Priming chargee of AN 60 geligni te with no del8\Ys .. tJere located 

throughout the explosive p and a multiple-detonation cord was run to adit poI~al. 
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The main adit was sandbagged up to half ~ along its length, and the open 

stopes above the main adit were filled with broken rock. The explosive 

. vas detonated electrically, and. shot time was measured by recording VNG 

radio time signals, the signal from a geophone near the adit portal, and 
, 

a chronometer signal on a multi-channel recorder. Details of the shot-

point data are given in Table I together with those from the other shots. 

The Premier Gold Mine at Kunanalling is 40 laD west of Kalgoorlie 

and 33 kID north of Coolgardie; Western Mining Corp indicated that there 

was little possibility of it ever becoming a viable gold mine again. The 

rocks in .the area are composed of a metamorphosed shale, greywacke, and 

granite sequence alternating with a sequence of altered mafic and ultramafic 

extrusive igneous rocks (Xriewaldt, 1969). The Premier mine shaft used for 

the explosion was in sheared oxidized Archaean 'greenstone t • . Eighty tonnes 

of Du Pont Ni tramon was loaded into a drive off the bottom of the main 

shaft t which was 40 m deep. Four separate Cordtex lines were run through 

the explosive stack with AN60 gelignite primers attached at intervals. The 

drive was stemmed with broken dirt in bags to the bottom of the shaft and 

the firing lines were run to the surface. The explosive was detonated 

electrically, and the shot time recorded on a multi-channel recorder as at 

140unt Fi ttono 

The Bass Strait shot was similar in design to 10 tonne marine shots 

fired off the coast of Scotland by the Institute of Geological Sciences 

(Jacob & Willmore, 1972). Those were fired in an attempt to obtain teleseismic 

information out to angular distances of 900
, and further trial shots were 

recommended by a Working Group of the Internation Association of 

Seismology and Physics of the Earth's Interior (IASFEI) to provide a 

relatively cheap method of stu~ of the Earth's deep mantle (Finlayson & 

Drummond, opo cito). 

A site for the shot was selected in Bass Strait where the sea 

bottom has a minimum gradient at 250 m depth. An explosives consultant · l'faS 
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~ngaged to design and fire the shot in co-operation with the Department of 

Supply explosives faotory at St Marys, NSW. Ten tonnea of RDX-TNT in 35-kg 

cans was buLl t into a steel cage and deployed from the oil rig supply vessel 

Smit-Lloyd 33, RDX-TNT is estimated to be 24 percent more powerful than 

ordinary TNT. 

The charge was suspended 25 m above a 15-tonne ooncrete 'sinker' 

on the sea-bed b.1 a steel rope connected to four mooring buoys located 18 m 

below the water surface. Four Cordtex lines were run from a 35-kg primer 

charge in the top of the main charge to a surface buoy. A detonator "and 

primer \"lere attached to the top of the Cordtex after the charge had been 

positioned, and the shot was detonated electrioally with 2 km of firing line. ·. 

Shortly before detonation, the charge seems to have settled on the sea bott01!l :. 

as a result of leaks in the main support buoys t and thus the ideal geometry 

for maximum generation of seismic energy vas not achieved. The shot was 

positioned by a Shoran VHF network and timed by recording an impluse from the , 

shot-fir~ mechanism together with VNG radio time signals and a crystal-

clock time code on a DlUl ti-cha.mlel recorder. 

The shot site was on the northern flank of the Gippsland Basin 

where 1 to 2 kin of Ordovician to lIIiocene sediments overlie Cambrian or 

Precambrian metamorphic basement. The Upper Cretaceous to Miocene marine 

sediments contain oil source and reservoir rocks (Weeks & Hopkins, 1961; 

Underwood, 1969)0 The site lies near the edge of the continental shelf 

(which is usually taken as the 200 m isobath), and· the sea bottom gradient 
o 

was estimated to be 10 • 

RECORDINg STATIONS 

The three shots were fired on two separate da¥s, the two land 

shots on 25 October and the marine shot on 19 Decembero The temporary and 

permanent recording stations involved are plotted in Figure 1. 
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The permanent seismio observatory network recordings were 

nearly all obtained from short-period seismometers that use galvanometers 

and record on photographio paper. The ,temporar,r recording stations were 

nearly all short-period seislIIOmeters that use a high-gain amplifier and record 

on slow-speed tape recorders. All stations recorded VNG radio time signals 

as their time reference standard. The survey was designed to obtain upper 

mantle arrivals out to distances greater than 1000 kID, and no recordings 

were made at distances less than 200 km except where permanent stations happened 

to be within that radius. 

The main temporary recording lines for the Mount Fitton and 

' Kunanalling shots were aoross the Nullarbor Plain, from Mount Fitton to Alioe 

Springs, and from Mount Fitton to the Snowy Mounta.ins in southeast New &uth 

Waleso The main temporary recording line for the Bass Stra.it shot was from 

the Snowy Mountains to Mount Fitton. Fin1~son & Drummond (op. cit.) list 

all the station positions and recorded data except those obtained along the Mount 

Fitton/Snowy Mountains line p which are being analysed separately by_Australian , 

National Universit,y staffo 

NUl.LARB)R REGION VEWCITIES AND UPPER MANTLE STRUCTURE 

Most of the data were recorded in the r~ 200 to 1400 kill and 

Figure 2 shows the travel times of the seismic arrivals plotted on a reduoed 

scale againstdistanoe from shot to recorder. The data from the 1956 

Maralinga atom bomb tests (Bolt et a1., 1958), are also plotted. A least-

squares analysis of the data in the distance range 200-1400 km gives apparent 

P velocities and intercepts of 8031 ! 0001 km/s and 8,57 ± 0.11 s from the n 

Mount Fitton shot, and 8.26 :!: 0';02 kIrl/s and 1.34 :.!: 0.25 s from the Kllnanalling 

shot (Table 11)0 The ~iaralinga date. towards the west give an apparent Pn 

velooity of 8.21 ~ 0.01 km(s ~d intercept of 1.24 ! 0.06 s when the Southern 

Cross data are exoluded. Southern Cross, together with other stations west 

of Kalgcorlie (I~t MEK and 55), appears to record arrivals earlier than statjona 

on the Na.llarbor line v and this UlC\Y indicate a different cI'Ustal ·struoture. 
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The oombined data from the Ifullarbor stations gi va a least-squares apparent 

+ . + 
P velocity of 8.29 - 0.02 lrm/s and intercept of 8.08 - 0.02 s. The data n . . 

from Coober PelSy (CY), Mount Brady (BY), Cleve (CLV), and. Officer Basin (OF) 

also fit these figures even though they are not on the direct recording line 

across the Nullarboro 

Various corrections for Earth curvature mtlst be applied to the 

apparent velocities in order to obtain a value for the velocity in the 

refractor. The first correction takes into acoount the difference in arc 

lengths at the Earth's surface and. at the refractor depth (Mereu, 1967); the 

second correction takes into account differences in the arc-chord path length, 

which become signigicant at distances greater than 600 km (Cull. 1973). These 

corrections reduce the apparent P velooity for the NUllarbor region from 
n 

8.29 kID/s to 8.23 km/s (Table 2)'~' Mereu (o'Po oi t.) also outlines th~ 

procedure for correcting depth estimates. and observes that corrections to 

refractor depths become important only at depths greater than 60 km and that, 

in practice, the apparent velooi ties III8\Y be use.d with uncorrected time/depth 

data to derive depths less than 60 kmo 

The data from the )tount Fitton, Kunanalling, and Maralil1Ba shots 

along the east-west traverse across the NUllarbor have been treated as a 

reversed profile to obtain refractor depth estimates by the time/depth method 

(Hawkins, 1961). The TASS survey recorded very few crustal first arrivals and 

I 
I 
I 
I 
I 
I 

therefore the velocity model adopted for the crust must be obtained from other 

I "" surveys 0 Bolt et alo (1958) give a crustal Pi velocity of 6.03 ± 0.09 lan/s 

I 
I 
I 
I 
I 

from the Maralinga data and Doyle & Everingham (1964) derive a velocity of 

60 30 ! 0006 kID/s for the region southeast of V~ralinga. Hawkins et ale (1965) ' 

. obtained basement velocities of 6.26 km/s on the continental shelf off South 

Australia, and Stewart (1972) has taken all these results into account in his 

derivation of a crustal model for use with the South Australian seismic recording 

network to locate local earthquakeso Stewart's 1971(b) preferred model has a 

uniform cruot with P velocity 6 0 25 ! 0003 km/s overlying a mantl~ with apparent 

velocity 8.02 ! 0003 lrm/a. 
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The most recent investigation of crustal velooity in the shield 

region is BMR's Geotraverse, whioh adjoins the western end of the TASS 

survey (Mathur, 1973). Just west of Kalgoorlie· Matbnr derives a P1 velocity 

of 6.13 ! 0.01 km/
s

' a P
2 

velocity of 6.74 ,km/s at 19.5 km depth and an apparent 

Pn velocity of 8.29 ! 0.39 km/s at a depth of 34.0 km. Cleary (1971) has 

indicated that the data available in shield regions sUggest a P1 velocity of 

6.2 km(s and aP2 velocity greater than 6.5 km/s at 20 km depth, and these are 

the values adopted by Simpson (1973) for his modelling studies of the Ord 

explosion data along the Ord-Adelaide line. The crustal model adopted for the 

interpretation of the TASS Nullarbor data consists of a uniform l8iYer with a 

. P1 velocity of 6.20 km/s and a thickness of 20. km overlying a lotter crust with 

~ P2 velocity of 6.70 tmVso 

Time depths were oomputed from arrivals from opposite directions 

for five Nullarbor stations and were used to derive del8iYtimes at a further . . 

eight sites. The resulting depths to the Moho refractor with a corrected P 
n 

velocity of 8.23! 0.02km/s are sholfll in Figure 3.. The values show a 

general thinning of the crust from east to west: the depth to the refractor 

ranges between 41 and 49 len in the Adelaide Geosyncline region, decreases to 

39-40 kin under the eastern Nullarbor shield area. and further decreases to 

34-35 km under the western Nullarbor. The crust and upper mantle section in 

the Adelaide Geosyncline are discussed later in this paper, and it is probable ­

that a wedge of upper mantle material with velocity 7.96 km/s occurs in that 

region at a depth of 40 km. 

A spherically symmetric model of the crust and upper mantle 

structure .in the Nullarbor region (Fig. 4, TAS5-1a) was incorporated into a 

computer raJ'-tracing program (Cull, 1973). This model had a mantle structure 

similar to that of Simpson (1973) from the results of the Ord Dam explOSion. 

The resultant fit of the data to the model travel-time curve (Fig. 2) was 

considered to be good along the section with apparent velocity 8.29 km(s. 
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The t~iplicatioD in the travel time curve at about 1400 km 

results from the increase in apparent velocity to approximately 8.85 ~s 

within the upper mantle. ' 

The possibility of there being a low-velocity zone within the 

upper mantle was considered, and the TASS-1b model (Fig. 4) and a number of 

variations were tried. Figure 5 illUstrates the record sections for some of 

the recording stations across the Nullarbor; it is difficult to identify' the 

retrograde cusp points with any certainty. Bearing in mind the amplitude 

variations expected at the cusp points, these records offer no convincing 

evidence for a low-velocity zone for P waves. 

CENTRAL AUSTRALIA VELOCITIES AND UPPER MANTLE STRUCTURE 

The seismic arrivals from the Mount Fitton shot recorded along 

the lines to~ards Alice Springs and Adelaide, together with those from 

Maralinga explosions towards Adelaide and the Ord Dam explosions southward 

across central Australia, are plotted in Figure 6. A least-squares analysis 

of the arrivals from the Maralingaexplosion towards Adelaide gives an apparent . 

P velocit,yof 8.05 !0.04 km/s and an intercept of 7.74 ! 9899 s (Doyle & 
n 

Everingham, 1964)9 and the results from the Mount Fitton shot in the Adelaide 

Geos.yncline region seem to substantiate that this velocity is lower than 

that in the shield regions. There isa degree of scatter from the Mount Fitton 

shot not evident in the Haralinga data; the good first arrival at CLV seems 

particularly early 0 

However at distances beyond 550 km towards Alice Springs the least­

squares analysis gives an apparent velocity of 8.24 ! 0.02 ~s and intercept 

of 8.63 ! 0032 s for P arrivals and the data together with the Ord Dam data, 
n 

can be treated as a reversed profile as was done with the Nullarbor data. 

The first interpretation model for the crust was taken to be the 

same as that for the Nullarbor line. The resulting Hoho depths varied between 

44 km and 48 !an over the 2000 kill profile. This was about 6-8 Ian deeper than 
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the 8.23 kmVs refractor under the Nullarbor Plain and vas also thicker 

than the value of about 40 km determined from surface-wave dispersion 

studies (Thomas, 1969), so alternative models were tried. 

' The feature of the TASS and associated data which seems to 

indicate that the first model is too Simple is that the first arrivals in 

, the Adelaide Geosyncline region give an apparent velocity of 8.04 ! 0004 

kJn/s and an intercept of 7.71 ! 0.28 s (Table II). This velocity agrees 
, + 

with the upper mantle apparent velocity of 8002 - 0.03 ~s Stewart (1972) 

used for his earthquake modelling studies. The data from the Mara.1inga. and 

Mount Fitton shots are not along reversed profiles so it would be 

inappropriate to use them in a formal refraction interpretation; nor are 

there sufficient data for a time-term analysis. However, computer 

modelling of spherical 1 a;ye red Earth models shows that the data are 

consistent with a ~IDho velocity of 7096 km/s at 40 km depth and a further 

increase in velocity to 8018 kID/s at a depth of 61 km (Fig. 4, TASS-2a). 

The resultant travel time curve is plotted in Figure 6. 

The data from the 8018 km/s refractor in central Australia can 

be treated as a reversed profile from the Ord Dam to trount Fitton using 

the TAS5-2a model for the crustal and Moho refractors with horizontal 

boundaries. The resultant profile is shown in Figure 7. The large variations 

in depth to the sub-Moho refractor correspond to comparatively small travel-

time residuals which are amplified because of the small seismic velocity 

contrast across the boundar,y. These residuals could also be explained by 

smaller depth variations in one of the upper refracting boundaries. Thus 

those variations should not be taken as a definitive interpretation, 

though the average depth to the boundary is probably fairly accurate. 

A low-velocity zone at a depth of 130 km was modelled also (TAS5-2b), 

but as with the Nullarbor line there was not sufficient evidence in the 

record sections to define the retrograde part of the time/distanoe curve 

with any survey. 
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OBSERVATIONS IN SOUTH AUSTRALIA, VICTORIA. AND TASMANIA 

The data recorded in Victoria, eastern South Australia, and 

Tasmania from the Bass Strait and Mount Fitton shots are plotted in 

Figure 8. There are not sufficient data to provide a thorough interpretation, 

but a number of features are evident. At , distances in the range 200 to 

1200 km the apparent velocity of approximately 8.25 kIn/s still appears. A 

least-squares analysis of data' from TOO, BFD, and the eastern Adelaide 

network stations gives an apparent velocity of 8.31 ! 0.04 km/s and 

intercept of 9.29 ! 0.48 s from the Mount Fitton shot, and a velooity of 

8.20 ! 0.03 km/s and intercept of 8.32 ! 0036 s from the Eass Strait shot. 

The TASS-2a travel time curve has been BUp~rimposed on Figure 8 and it is 

seen that the data are consistent with that model. The data from a line 

farther north from )iount Fitton across New South Wales to the SnowY Mountains 

seismic recording network are being analysed by Australian National University 

, staff and. should provide a more detailed interpretation. Further interpretation 

of the Bass Strait shot data together with other data in the region of the 

Tasman -Geosyncline , (Doyle, et ale, 1959; ' LOyle et alD, 1966; Underwood 9 

1969) is also being undertaken. 

S ARRIVALS -n 

There are not many shear wave arrivals identified on the TASS 

records, but in central and western Australia the data are consistent with 

the Maralinga data. A least-squares analysis of S arrivals in the range 

250 to 1400 km from the TASS and ldaralinga. data gives an apparent S velocity 
, n 

ot 4.78 ! 0.03 km/s and an intercept of 17.08 ! 1.04 s (Table II). These 

are compatible with the velocity of 4.75 ! 0.07 km(s and intercept of 

12.52! 2.29 s obtained by Denham et 801. (1972) within the range 400 to 

900 kin from the Ord Dam explosions. 
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MAGNITUDES 

Estimates of the magnitudes of the three axplosions have been 

made from a number of permanent seismio observatory reoords. The 

magnitude of a seismio event can be expressed in the form 

m .. log (A/T) + A2 

where A is the ground amplitude in nanometrea taken as the maximum 

amplitude of the initial P phase, T is the period in seconds, and A2 is a 

function of distance and depth of source. The values of A2 were ta.kon 

from the curve derived by Everingham (1968) for ~ from Western A~tralian 

earthquakes. Five seismio sta.tiona were used to del'ive the value of 

~ c 3.7 for tha Mount Fitton shot, two for the value ~ c 3.1 for the 

Kunana11ing shot, and four for the value ~ = 308 for the Baas Strait shot 

(Table I). 
.. ' 

In the Australian oontinent, the interpretations by Denham et ale 

(1912) and Simpson (1973 of long-range seismic refraotion data were the first 

of their types to define su~~oho velocity structures • .. In North America 

many such inveotigat1ens have been undertaken USing both chemical and 

nuclear explosion data. (Green & Hales, 1968; Helmsberger & Wiggins, 1911; 

Herrin, 1969; Masso et a!., 1972; Masse, 1973a; Mereu &: Hunter, 1969). 

Some upper mantle P velooity profiles interpr~ted for North America are 

included in Figure 4. 

The TASS-1a models (TabId III) have features not previously 

recognized in the Australian continent. The refra.ctor rasul ting in a.n 

apparent velocity of 8026-8029 kID/s is recognized as the Moho under the 

shield areas of the Nullarbor Plain, but it dips to depths of roughly 60 kID 

under centra.l and eastern Australia. uhere 8. Moho refraotor with apparent 

velooity of. approximatelY 8003 km/s is recognized at depths of roughlY 40 km. 

It should be noted that reconnaissance deep seismio reflection work in the 
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Broken H~llJMildura region detected sub-Moho refleotors at two-way reflection 

times of 14 to 15 s, and these have beeD interpreted as a horizon at a 

depth of about 50 kIn (Branson et al., 1972). Similar two-tier increases 

in velocity at the Moho have been recognized under the Caaadian shield 

(Gurbuz, 1970; Hall & Hajnal, 1973)"where the Moho velooity of 7.90 km/s 

at 34 km gives way to a. velooity of 8.48 km/s at 47 lan." 

It is also noted from the harmonic analysis of gravity anomalies 

along a number of profilet:l across Australia ( Po Wellman, pers. comm.) that 

the power spectra reveal a distinct suggestion that the sources of most of 

the gravity anomalies are shallower than 60 km, which is a.pproxima.tely the 

depth to the sub-Moho refraotor in the TASS-2a model. 

- Velocity distributions below 60 km are not well determined from 

TASS data, but inspection of subsequent seismio arrivals shows little 

evidenoe for a P-wave lO~t-velooity zone similar to that indicated in the 

TASS-1b and 2b models a.t depths of 'roughly 130 len. However, data of better 

quality are required before the presence of suoh a zone can be disproved 

conclusively .. Masse (1973b) has mentioned the possibility of such a. 
, 

low-velocity zone for the shield areas of Australiap but his velocity model 

is markedly different from the TASS models and the Ord model of Simpson 

(1973) and does not fit the observed data. 

A number of pOints are ra.ised by the wed~ut of the 7.98 km/s 

sub-Moho layer from east to liest. Associa.tions can be made with the age 

of the upper crust, which is predominantly less than 500 m.y. in eastern 

Austra.lia. but inoreases to more than 3000 m.yo in the Archaean shield iiI.1'eas 

(Geological Sooiety of Australia 1971)p and with heat flow, whichdeoreases 

from east to west (Jaeger, 1970).. If thinning of the Bub-Moho layer with 

age is postulated then this implies a. possible ageing process associated 

wi th phase ohanges in the upper mantle. If this transformation is associated 

,11th energy release, it ma.y account for gross features of hea.t floti a.cross 

the oontinent. 
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Variations in the crustal and upper mantle velocities have been 

recognized as the source of P-wave travel-time residuals to Australian 

permanent seismio recording stations (Cleary, 1967). Negative residuals 

up to 1.5 s have been found in the shield areas and positive residuals up 

to 1.1 S in southeastern Australia. From the Canniken explosion Cleary 

et. a1. (1972) also found a residual difference of 1.3 s along their 

recording line from the Snowy Mountains to lrlaralinga. We estimate that the 

velocity variations in the upper mantle determined from the TASS results 

can only account for 0 0 5 s in the region down to 60 km, thus deeper 

regional velocity differences must account for the relD&ining travel-time 

residuals. 
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Estimated magnitude ~ 

Depth of water (~f applicable) 

TABLE I 

TASS Shot Parameters 

Mount Fitton Kunan.a.ll1ng Bass Strait 

30
0 

00.4' s 30
0 

40.5' 38
0 

17.6' 

139
0 33.8~ s 121 0 04.0' 148

0 
4806' 

25 Oot 0 1972 25 Oot. 1972 19 Dec 1972 

01h 05m 00.046. 04h 05m 01.23s 07h 50m 00 0118 

80 80 10 

Du. Pont Hi tramon Wl1 Du Pont Hi tramon l'lW RDX-TNT 

3.7 3.1 3.8 

250m 



I 
TABLE II 

I 
'I 

Least-Squares Velocities and Intercepts 

I 
Area 

I Pn 

Mount Fitton l'lest 

I Kunanalling east 

Maralinga. west 

II Nullarbor combined 

I 
·Mount Fitton north 

Ord Dam south 
'l;' 

II Central Australia combined 

Adelaide GeoByncline 

I Mount Fitton south & east 

I Base Strait north & west 

S 
n 

I ' TASS & Maralinga. 

~~ resid- Corrected 
Apparent velocity Intercept No. of ual ' velocity*' 

km/s B data B krn/s 

8.31± 0.01 8.57 ± O~ 17 9 0024 

8.26 ± 0.02 7.34 ± 0.25 6 0.32 

8.21 ± 0.01 7 ~24 ± 0.06 4 0.0~ , 

8.29 :!:i' 0.02 8.08 ± 0.20 19 0.41 8.23 

8.24 ± 0.02 8.63 ± 0.32 5 0.14 ' 

8 .. 27 ± 0001 ' 8.80 + 0.19 11 0.15 

8.26 ± 0.01 8082 ± 0.16 16 0.16 : 8.18 

8.04 ± 0.04 7.71 ±0.28 9 0.28 

8.31 ± 0.04 9.29 +;· 0.49 8 0.51 - , 
8.20 ± 0.03 8.32 ±',O.36 6 0.35 

17 .08 ± 1.04 15 

I 
I 

* Corrected velooity = apparent velocity with Earth curvature corrections 

I 
I 
I 
I 
I 
I 

applied (see text) 
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I TABlE III 

~SS Computer Models 

I 
I TASS-1a TASS-1b TASS-2a TASS-2b 

depth; laD velocity,kmLs depth velocitl depth velocity depth velooity 

I 0 6.20 0 6.20 0 6.20 · 0 6.20 

I 
20 6.20 

20 6.10 

20 6020 20 6.20 20 6.20 

20 6010 20 6.10 20 6.10 

I 40 6010 40 6010 40 6.10 40 6.70 

40 8.23 40 8.23 40 7.98 40 7.98 

I 165 8.23 125 8.23 61 7.98 61 1.98 

I 165 ~53 '·· 125 7.70 61 8.18 61 8.18 I 150 7.70 165 8.18 130 8.18 .. 
" 

I 
i 

150 8.53 165 8.53 130 7.70 I-

150 . 7.70 

I 150 8.53 
~ 

I fl 

! 
I 
I 

,. 

I 
~ 

I 
I 
I 
I 
I 
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