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ABSTRA91 

A geophysical survey of the Reward silver-lead lease, 
near th'e McArthur River Station, Northern Territory, caITl.ed 
~ut in June and July 1958, revealed several electromagnetic 
anomalies. Most of the anomalies are extensive but weak. and 
could b~ due to shear zones. However~ two of the D.nomal:1.es are 
well defined and fairly strong and are considered likely to be 
associa[ted with mineraJ_isation. Testing of these two anomalies 
is recoinmended. 

1, .ll!TR0!l..UCTION 

During June and July, 1958, a field party of the Bureau 
ot Mine:ral Resources carri?d. out a geophysical sur-·.··ey of the 
Reward silver-lead lease near the McArthur River Station, Northern 
Terri to·ry. The su.....-vey was performed at the request of Mt. Isa 
Mines L~d. t~ investigate the ore body, which occurs in an area 
largel~ covered by alluvium. 

, The orebody was discovered in 1955 by prospectors ~.:f 
Mt. Isa ~ines Ltd. and has been investigated by se":eral costea.n:s 
each se~eral hundred feet long, by five diamond drill holes aiid by 
two shafts with crosscuts. This testing was confined to a 
relativ~ly small area around a low ridge conSisting mainly of dark 
siliceo~s dolomite. According to the Company the results of 
the driil holes were not very satisfactory because of poor core 
recovery in the oxidised zone which extends to a vertical deptho of about 200 feet. '. The host beds and the lode dip at about 30 
to the ~est. The section through traverse 00 (Plate 2) shows 
the available information on the orebody as revealed by the shaft, 
crosscu~ and diamond drill holes No.1 and No.5. ' 

2. RESULTS 

Magnetic, self-p~tential and electromagnetic methods 
were used in the survey 'but only the electromagnetic method gave 
results i of real interest. The results of the electromagnetic 
survey $ore shown in tne attached plans, which comprise Plates '2 to 
6 of th~ final report now in preparation. 

The electr<::magnetic survey was ' carried out using the 
Turam m~thod with coil separation of 100 feet and frequency of 880 
cycles per second. A rectangular IOQP was used for the primary 
cable i~ the initial lay-out, but in extending the survey a 
groundeli primary cable was used. Higher Turam ratios were 
recorded with the grounded cable in the area between traverses 8N 
and 14S I, (see Plate 5), but otherwise the results were practically 
the same as with the inductive coupling, i. e. using closed loop_ 

" Several Turam anomalies, deSignated by letters A to D, 
indicat:j..ng fairly extensive conducting zones were observed. The 
extent ~d positions of these zones are shown most clearly by the 
phase contours in Plate 3. 

~ In general, conducting zones of this kind may be due 
to the presence of sulpb:i.des or graphite or to rocks containing 
water w~th a high electrolytic conductivity resulting from high 
salinity or high content of sulphates etc. Shears and fault 
zones m~y act as good conductors because of their higher 
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permeapility, partioularly in areas of weathered sulphide 
orebod~es, where the water circulating in the shear zones con­
tains ?lectrolytes originating from the oxidation of the 
sulphides. 

Information concerning the conducti vi ty of the bodie"l-j 
causing the electromagnetic anomalies can be deduced from the 
survey results. An approximate indication of the conductivity 
is giv1en by the relative size of the observed in-phase and out­
of-pha~~ components of the electromagnetic field or in the Turam 
method:, the relative size of the ratios and phase readings. 

The anomalies shown in Plate 3 have two prevailing 
strikei' directions. Anomalies Band C strike north andan.omalics 
A,E,D ~nd F mainly north-west. As shown by the phase contOa~s 
the an'pmalies with north-west strike are fairly extensive, but 
the as'sociated Turam ratios (Plate 4) are relatively weak and 
indica.;ite only moderate conductivity. 

Anomaly B, which a~pears as a strong indication in the 
result:~ with grounded cable (Plate 5), extends from 1S to 8N ,and 
is probably associated with the known mineralisation. The 
anomaly does not coincide with the weathered outcrop of the 'lode 
but isf situated down-dip in a position as would be expected ' 
taking into account the dip of the lode and the fact that the 
curren:t concentration will occur mainly in the sulphide zone., 
The ratio cont.urs (Plate 5) show that the good conductor is, 
mainly: developed te the north-west of the existing shafts. A,' 
northe,rly pitch is suggested and cross-faulting may occur near 
trave~se 2N. 

" 

Anomalies Band C are conSidered to be more important 
than the other anomalies recorded because they are stronger and 
better' defined and are due to bodies of higher conductivity. 
They a:re relatively short and appear to terminate abruptly. It 
is considered likely that B and C are associated with mineral­
isatio'p and are the only anomalies which warrant testing at 
present. The other anomalies with the prevalent north~we~tt 
strike;, are weak and not well defined and could be causedi' by"' sheSjp 
zones I~i thout any appreciable mineralisation. " o. 

3. RECOMMENDATIONS FOR TESTING 

Five drill holes are recommended. TheSe should be of 
sufficient diameter to obtain good core recovery in the 
mineralised zone. The positions of the holes are shown in Pla.te 
6. D,etails of the holes are as follows:-

Anoma~y B. 

Drill hole 1 , Collar 1N/1000W, bearing 54 0 magnetic, depressed 600 

" " 2, " 6N/ 880W, " 540 
" " -. 600 

" II 3, II 3N/1000W, II 54 0 II II 600 

Anomaly C. 

Drill hole 4, Collar 1225S/'75E, bearing goa magnetic, depress,ed 600 

" II 5, " 24S/250W, " 540 

" " 600 

It is doubtful whether cQsteans willbe of much value in 
deternp.ning the cause of the electromagnetic anomalies. However, 
if it is intended to carry out further costeaning in the area, 
the s~gested locations for the costeans are shown in Plate 6; 
these are on alluvium. 
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The drilling recommended is sufficient for the initial 
testing of the electromagnetic anomalies of interest. After 
these holes have been completed, it will be desirable to review 
the i*-terpretation and testing requirements in the light of the 
drill~ng results obtained. 
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