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ABSTRACT , 

. Provisional interpretation of results 
from three seismological stations set up bp the 
Bureau of Mineral Resources to record the large 
explosions in the Snowy Mountains area in December, 
1956 and February, 1957, ind1cate~ 1-

(a) the existence of a granitic layer with 
a P wave velocity Of 5.9 km/sec. and 
an S wave velocity of 3.5.5 km/sec. , 

(b) that the velocity of P waves below the 
Mohorovicic discontinuity is 8.0 km/sec., 
and 

(c) the depth to the Mohorovicic discontinuity 
is at least 35 km. 

(11) 



1. INTRODUCTION 

On 23rd December 1956 and 10th February 1957, about 70 tons 
of explosives were detonated south of Adaminaby, New South Wales, by the 
Snowy Mountains Hydro-electric Authority. Recordings of seismic waves 
generated by the explosions were obtained from seismographS operated by 
the Bureau of Mineral Resources at Melbourne Observatory, the Warragamba 
dam site in New South Wales, and at a site about to miles south-east 
of Whitfield, Victoria. This report includes a summary of thQ data 
obtained and subsequent preliminary interpretation of the data. 

Mountainous count~J, with peaks up to 6,000 feet, surrounds 
the explosion points and extends to Warragamba and Whitfield and to 
within 30 miles of Melbourne. 

2. RESULTS 

Details of the explosion times and positions are given 
in Table 1 and the station positions in Table 2. Seismic phases, travel 
times, and the epicentral distance of each station are shown in Table 3. 

A Benioff seismograph was in operation at the Melbourne 
Observatory and records of the two detonations were obtained by the 
short-period seismographs. The amplitude of the phases was not large, 
but the magnification could not be increased beyond about 60,000 
(at 1 cis) because of vibrations due to traffic. The timing accuracy 
of the first recording was considerably less than that for the second, 
as time checks were not made during the weekend, at the time of the first. 

Willmore seismographs were used at the stations at Warragamba 
and near Whitfield. Magnification of this instrument is about 30,000 
at 0.1 cis. 

3.INTEBPRETATION OF RESULTS 

Interpretation of the records is only tentative, as it is 
not possible to draw accurate time/distance charts from such limited data. 
Fig. 1 is a plot of all i (impetus or sharp) phases, and of e (emerso) 
phases recorded on more than one component. 

The results of the two Melbourne records A and B (see Table 3) 
were combined. There was a discrepancy of 0.3 seconds betvTeen the times 
of the Pn phase on these records; the major part of the discrepancy is 
attributed to record A, as the time mark accuracy on record B was known 
to be approximately! 0.1 sec. 

The Melbourne phases in Fig. 1 are plotted at the mean distance 
for the two explosions. The travel times are weighted means of the two 
travel times, and an allowance is made for the small differences in 
distance. When a phase was recorded for only one explosion, the travel 
time plotted incorporates a small correction for distance. 

An examination of the very limited data suggests that: 

(a) The P g velocity is 5.9 lan/sec 

(b) The Pn velocity is 8.0 lan/sec 

(c) The Sg velocity is 3.55 km/sec 

(d) The depth to the Mohorovic~c discontinuity is probably 
about 35 km. The discontin~ity may be deeper but is 
unlikely to be very muc? shallower. 

These interpretations may need modification in future -
particularly the velocities assumed for the granitic layer, in which wave 
velocities are probably higher at greater depths • . 

/ •.• 2. 
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4. FUTURE PROGRAMME 

Other recordings were made from these explosions by 
officers of the Snowy Mountains Hydro-electric Authority and the 
Australian National University. These include recordings at locations 
near Benambra (epicentral distance about 100 km) and Moss Vale 
(200 km). Results of these have not yet been published. These could 
be expected to record the Pg and Pn phases respectively as first 
arrivals. 

If any explosions are planned in the future, it is 
recommended that the Vlillmore seismograph should be set up at a point 
approximately half-way between Melbourne and Whitfield, say near 
Marysville, at an epicentral distance of about 300 km. This should 
pick up the Pn phase as a first arrival, and provide data for more 
accurate estimation of the Pn velocity in the south-west direction. 

If a prospecting-type seismograph is available, it should 
be set up near Mitta Mitta or Benambra in order to record a reflection 
from the Mohorovicic discontinuity_ This reflection should be of large 
amplitude at such a distance. Alternative stations 10 miles east of 
Seymour or at Yarra Glen should also provide interesting data and would 
be more convenient operationally. 
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TABLE 1 - EXPLOSION TIMES AhD POSITIONS 

EXPLOSION I 
I 

LATITUDE LONGITUDE 
~ 

TIME (E.S.T.) i 
I 

: , 

A 36° 08 1 13" 148° 37' 43" ! 23rd Dec. 1956 
j 12. 19. 49. 6 , , 

i 
° 148° 36 1 I B 36 07' 36" 48 11 10th Feb. 1957 

_I 13. 00. 54. 5 

I -

TABLE 2 - STATION POSITIONS 

I I I STATION LATITUDE LONGITUDE i RECORDED EXPLOSION \ 
1 

i 

Melbourne 
I 
! 
I 

Observatory I 37° 49' 53 11 144° 58' 24" I A and 

36° 52.7 1 146° 32.6' I B Near Whitfield: 
~ I 

I 

33° 53' 30" 150° 36 1 20" 
I 

Warragamba I B 

I 
lABLE 3 -~ISMIC PHASES AND TRAVEL TIMES 

STATION - Melbourne Observatory 

EPICENTRAL DISTANCE - 375.2 km . 

RECORD.~ 

Phase 

Vertical 

Travel Time 

I N - S E 

B 

- W 

C Seconds Seconds Seconds 

55.1 
e 63.7 63.7 
i Pg 64.2 

; 

65.0 e , 

I 

i 

I 
I 
~ 

j 

! 

I 
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TABIE 3 (cONT.) - SEISMIC PHASES AND TRAVEL TIME~ 

Phase 

Vertical 

Seconds 

e 71.0 
e 84.0 
e Sn 
i Sg 105.0 
e 106.0 
e 
i 
e 116.0 

STATION - Melbourne Observatory 

EtlCENTRAL DISTANCE - 374.7 laD 

RECORD B 

Phase 

Vertical 

Seconds 

i Pn. 54.7 
i 55.5 
e Pg 64.4 
e 103.3 
e Sg 104.3 
i 
e 107.8 
e 
e 111.7 

I 
I 
I 

i 

, 

i 
! 
i 
I 

I 
i 

Travel Time ~ 
N S E Vi I - -
Seconds Seconds 

95.0 95.8 I 
1 105.0 104.5 
i 

" 

107.0 i 
I 

108.0 ! 
i 
; 

I 

Travel Time ~ 
; 

N - S E - W 

Seconds Seconds 

104.3 
106.8 106.8 

108.0 
109.8 

TABLE 3 (CONT.) - SEISMIC PHASES AND TRAVEL TIMES 

STATION - Near Whitfield - Victoria 

EPICENTRAL DISTANCE - 203.0 km 

~ase 
I 

TRAVEL TIME REMARKS 
I , 

Transverse I Longitudinal I ~ Vertical i 
Horizontal : Horizontal I 

; ! 

I Seconds Seconds ! Seconds 

i I 

e Pn i 33.3 33.4 33.4 
i 33.8 33.8 , 
i (pg) 34.4 34.4 , 

e ! 34.9 
e 35.3 I 

i 35.7 i 

e 51.2 



TABIE 3 (cONT.) - SEISMIC PHASES AND TRAVEL TIMES 

• Phase TRAVEL TIME REMARKS 

• Vertical Transverse Longi tudinal 
Horizontal Horizontal 

Seconds I Seconds Seconds 

56.2 56.0 Timing e I i Sg 57.6 57.6 57.7 accuracy 
i 59.4 ! 59.4 59.4 appro xi-

t rnately 
I + _ 0.2 

I seconds. 

STATIOli - Warragamba - New South Wales 

EPICENTRAL DISTANCE - 307,6 kIn . 

I 
-

I I 

PHASE Travel Time REMARKS ! 
VERmICAL COMPONENT 

e Pn 47.7 
i 51.1 Timing 
i 51.8 accuracy 
e 82.7 : 0.3 
i Sg 85.1 
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