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ABSTRACT. 

This Record describes a geophysical survey to 
measure the depth of overburden at a proposed dam site on 
the Mackintosh River near Tullah, Tasmania. The work was 
an extension of the 1957 survey. Seismic Refraction, and 
Resistivity methods were used. 

Although the seismic results cannot distinguish 
betwoen weathered bedrock and un-weathered bedrock, agreement 
with bore-hole records is fairly good; the seismic depth 
measurements are mostly from 10 to 30 per cent greater than 
actual depths shown by drilling. 

Resistivity results confirm (qualitatively) the depth 
pattorn shovm by seismic results on the N-W. bank~ on the 
S-E. bank the resistivity contour map is dominated by a 
featcrre(S-SI on Plate 2) which is interpreted as a shear 
zone ,_ 



1. INTRODUCTION. 

The Hydro-Electric Comrrdssion of Tasmania proposes to 
construct a dam on the Mackintosh River about 4 miles above its 
junction~ near the township of Tullah, with the Murchison River. 
Army grid reference of the site is 36,700 yds. w., 86,500 yds. N. 
on the Devonport 4-mile military series. The dam will be part 
of the Pieman River Scheme. This site was chosen by the Commission ' 
from aerial maps; it is near the northern spur of Mt. Farrell. 

In 1957 the Bureau of Mineral Resources~ in response to 
an application from the Commission, carried out a geophysical survey 
of the site to determine the nature of the overburden and bedrock, 
and depth to bedrock. The results of the original survey have been 
reported by Polak (1957) and, coupled with the results of a subsequent 
drilling programme on the dam site, were sufficiently encouraging to 
lead the Commission to apply for additional geophysical investigations? 
these investigations are described in this Record. 

The Bureau party included D.F. ~son (Party Leader) 
B.J. Bamber (Geophysicist) and J. Croger (Geophysical ASSistant). 
The Commission also provided five assistants and carried out the 
topographical surveying of the traverses. The field work tOo.k 
place during May 1959. 

2. GEOLOGY. 

The geology of the site has been slliTImarisod by Polak (1957)~ 
and Plate 6, which is a goological plan of the area, is copied from 
Polak's report. 

Many outcrops of the Dundas Group marked on this plan have 
subsequently beon proved to be only "floaters" of bedrock. 

The South-eastern abutment of the dam will rest on a steep 
bank in the Dundas Group formations; these are of Cambrian age and 
consist of slato? chort, shale, schist and greywacke. The Owen Con­
glomerate is of Cambro-Ordovician ago (Opik, 1951). The western 
boundary of the ~ven Conglomerate is just outside the area covered 
by the traverses, except on Traverses B (1959) and C (1959); stations 
1 and 2 of these traverses may be on Owen Conglomerate. 

3. 1'IETHore. 

The seismic refraction and resistivity methods have been 
described by Polak (1957) in the report on the initial survey of this 
dam site~ The deepest seismic refractor on a traverse is termed 
"bedrock". Tho term "overburden" may include soil, scree, river 
gravel, ri vor terrace material? and weathered bedrock, all of which 
overlie tho unvwathored bedrock. 

To discriminate between the traverses of tho years 1957 
and 1959, the yoar is shown in brackets after the traverse number. 



2. 

4. RESULTS. 

Resistivity Survey. 

Tho electrodes wore spaced 100 ft. apart throughout the 
survey. Resistivity profiles along the traverses are shown on 
Plates 3 and 4i conto~rs drawn from these profiles are shown on 
Plate 2. 

The most important feature of the contour map is a "valley" 
of low resistivity whose axis lies on the line S-S' joining points 
A10,B9 and C8 on the 1959 traverses. The low resistivities here 
suggest that it is a shear zone, in which weathering has lowered the 
electrical resistivity of the bedrock and increased the depth of over­
burden. 

Seismic Refraction Survey. 

Plates 3 and 4 show cross-sections along the traverses, 
dorived from the seismic results. From these cross-sections an 
isopach map has been dravm (plate 5) showing contours of equal depth 
of overburden. 

The main features of the Seismic refraction work as 
indicatod by Plate 5 areg-

(a) On the north-west bank the overburden thickness decreases 
from Traverse A (1959) to Traverse C (1959). In this 
same area the increasing resistivities from Traverse A 
(1959) to Traverse C (1959) shown on Plate 2 also suggest 
a thinning of the overburden ; apparent resistivity usually 
rises as the overburden becomes thinner. On this bank the 
overburden is shown to be thickest (more than 90 ft.) 
between A22 and A23. 

(b) . On the south-east bank the direction of increasing over­
burden thickness is reversed. Along most of Traverse A 
(1959) it is loss than 40 ft. thick, but along Traverse C 
(1959) it is seldom less than 60 ft. thick. Traverse B 
(1959) falls between these extremes. The greatest 
thickness of overburden is 100 ft., near station C12. 

Table 1 shows a tentative interpretation, based 
on bore-hole r ecords, of velociti es in terms of rock type. 

Rock Typo 

Overburden Soil 

Scree ) 

River Gravel ~ 
Terrace matcrial_) 

TABLE 1. 

Seismic 
Velocity 

, I 
(ft/sec)j 

(V) 
800-2000 

2000-6000 

, 
Young's Modulus I 

(lb/sq.in. ) 

(E) I 

Weathered fundas 7000-12,000 \ 1.3-3.8 x '106 

Group rocks ! 

Young's Modulus 
(dyn /sq.cm.) 

----·---U-n-~--VG-. 8-.t-h-e--r-o-.d-fu-n-d-a-s .. --T ------+-1 -------1'--- 10 

Bedrock 10,000-18,000 . 2. 5-11.6 x 106 " 17.2-83.0 x 10 
-Group Rocks 



- -L Bore-Hole Data Results of 1957 Results of Present Survey (1959) 
Bore-hole fupth to I fupth to fupth to Bedrock (in direction Depth to Bedrock (in direction Number Bedrock. I Weathered of bore-hole). of bore-hole). I 

Bedrock. " 

I 
I 

6514 115' 21' I 11-26' (8000 rt/sec layer) 26' (10,500 rt/sec layer) , 
I 

I 
I 

6518 130' ! 55' 52' 70' 
i I 1 

I 24' .(11 ,G~0-14,(DOO ft/sac 6501 25' I 5' layer) 30' (11 ,000 rt/sec layer) ! 
i 

\ I 
t 

6504 100' , 
15 1 I est. 50' 100' I 

I 
I 

6503 130' 80' I 65' (15,000-18,000 rt/sec laYf;lr) 80' (14,500 rt/sec layer) I I 

6520 110' 55' I 25' (12,000-16,000 rt/sec layer) 90' 

I 6515 52' i 8' 28' (12,000 rt/sec layer) 50' (15,000 rt/sec layer) 
I I 6510 (?)10' I 5' 19' (13,500-15,000 rt/sec layer) 46' (17,000 rt/sec layer) 

I I 
I 6519 75' I 22' I 17' (13,500-15,000 rt/sec layer) 83' (17 ,000 rt/sec; layer) 

I 

,..-... 
t-t 
II' 
() 
f-Jo : 1-3 
~ :x> 

(JQ' ." tJj-
t"'I 

It:! I::rj 
lX> 

(JQ 
CD I\) 

VJ ......., 



3. 

The values of Young's Modulus (E) were obtained from an empirical 
formula E = V2d4 x 10-3 lb/sq.in. partly based on data published 
by Birch, Schairer and Spicer (1950). V is the seismic longitudinal 
v~locity in ft/sec. Tho maximum possible error in Young's Modulus 
is'. less than 30 per cent. 

I 

In Table 2 results of the 1957 and 1959 surveys are compared 
with the bore-hole information now available, supplied by the Commission. 

I 

Alongside each depth measurement is shown the seismic velocity 
in the layer which was taken to be bedrock in each survey. For drill 
holes 6518, 6504 and 6520~ the velocity in the deepest seismic refractor 
cannot be specified in column 4 as these holes are too far from any 
traverse. 

From Table 2 it appears that the calculated depth to bedrock, 
found from the seismic results of the present survey, corresponds 
sometimes with the actual depth to bedrock and sometimes with the 
depth to weathered bedrock. This is understandable~ as the ranges 
of the velocities in bedrock and we~thered bedrock overlap. The 
results indicate that the seismic depth measurements are generally 
between 10 and 30 per cent greater than the true depths show~ by 
drilling. 

5. CONCLUSIONS. 

The geophysical survey provided information on the depth to 
bedrock at the proposed dam site. The overburden consists of soil, 
scree? gravel, river terrace material and weathered bedrock. The 
bedrock consists of rocmof the Dundas Group. 

The seismic survey showed that on the south-east bank the 
depth of overburden increases from Traverse A (1959) to Traverse C 
(1959)~ but on the north-west bank the depth of overburden increases 
from Traverse C (1959) to Traverse A (1959). 

The overburden thickness, which ranges from 20 to 105 ft. 
with an average value of about 50 ft., reaches its maximum value 
near station C12. 

The resistivity work served to verify qualitatively tho 
seismic work on the north-west bank. 
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