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ABSTRACT 

The Que River deposit, discovered i n 1974, comprises several separate 
massive sulphide lenses located w i t h i n an area 800 metres by 100 metres. 
The lenses occur w i t h i n a sequence o f p y r i t i c dacites and andesites 
approximately 300 metres wide over a s t r i k e l e n g t h o f 4 ki l o m e t r e s . 
The lenses are v e r t i c a l w i t h average width 9 metres. One lens i s 
predominantly p y r i t e and c h a l c o p y r i t e , the others being predominantly p y r i t e , 
s p h a l e r i t e and galena. Outcrop o f massive sulphides i s non-existent. 

The e x p l o r a t i o n area was selected w i t h i n a w e l l - m i n e r a l i s e d b e l t o f 
Cambrian c a l c - a l k a l i n e volcanics marking the eastern edge o f the Dundas 
Trough i n Tasmania. I n i t i a l reconnaissance covered an area o f 60 square 
k i l o m e t r e s , w i t h g e o l o g i c a l traverses and stream sediment sampling. Several 
areas o f anomalous geochemistry were located i n favourable rock types. 

Progress of the reconnaissance programme and follow-up i n v e s t i g a t i o n was 
impeded by dense r a i n f o r e s t and rugged t e r r a i n . Accordingly an airborne 
electromagnetic survey was flown. Though t h i s technique had not been an 
or e - f i n d e r i n A u s t r a l i a , the geophysical environment i n Tasmania was such 
t h a t a p p l i c a t i o n o f the method was warranted. A conductor was immediately 
i d e n t i f i e d i n one area o f anomalous stream sediment geochemistry. 

The t a r g e t was subsequently d e l i n e a t e d by s o i l geochemistry and ground 
electromagnetic techniques. I n i t i a l d r i l l i n g proved the conductor t o be a 
si n g l e lens of predominantly copper and i r o n sulphides. A d d i t i o n a l d r i l l i n g 
i n t e r s e c t e d a comparatively major zone o f zinc, lead and i r o n sulphides 
which was not detected by the electromagnetic surveys, but was expressed 
by s o i l geochemistry. An i n t e g r a t e d o r i e n t a t i o n survey showed t h a t the 
induced p o l a r i s a t i o n technique, combined w i t h s o i l geochemistry, optimised 
d r i l l t a r g e t d e f i n i t i o n . 



EXPLORATION HISTORY 

The Que River deposit i s located w i t h i n the main mining d i s t r i c t o f North­
western Tasmania. The deposit i s s i t e d 2 kilo m e t r e s east of the Murchison 
Highway, approximately 25 km north-east o f Rosebery, as shown i n Figure 1. 

The E x p l o r a t i o n Licence, which covered the Que River deposit, was acquired by 
the Aberfoyle group i n 1970, and e x p l o r a t i o n was undertaken by r e g i o n a l 
mapping and stream sediment geochemical sampling. Upon a c q u i s i t i o n o f the 
Aberfoyle group by Cominco L t d . , i n 1971, the programme was continued. As 
progress o f t h i s work was impaired by dense r a i n f o r e s t and rugged t e r r a i n , 
an airborne electromagnetic survey was i n i t i a t e d i n February,1972. 

Eight electromagnetic anomalies were selected f o r follow-up i n the f o l l o w i n g 
f i e l d season, u t i l i s i n g reconnaissance t r a v e r s i n g techniques. S o i l geochemical 
samples were c o l l e c t e d along r e g i o n a l electromagnetic t r a v e r s e s . One 
electromagnetic conductor was selected f o r p a r t i c u l a r a t t e n t i o n , due t o a 
coincident stream sediment geochemical anomaly. 

This anomaly was gridded w i t h t r a v e r s e l i n e s 50 metres apart f o r a s t r i k e 
length o f 600 metres. The g r i d was surveyed w i t h the v e r t i c a l and h o r i z o n t a l 
loop electromagnetic techniques and s o i l geochemistry at a s t a t i o n spacing 
of 50 metres. Several one metre deep p i t s i n d i c a t e d the presence of sulphide 
m i n e r a l i s a t i o n . 

A seven hole diamond d r i l l i n g programme was designed t o evaluate the prospect. 
The f i r s t hole encountered 11.4 metres o f sulphide m i n e r a l i s a t i o n which 
assayed 2.10% Cu, 5.08% Pb, 7.86% Zn and 105 g/t Ag. The second hole was 
s i t e d as a deep t e s t of t h i s zone and as an eva l u a t i o n of a broad s o i l 
geochemical anomaly. A second mi n e r a l i s e d zone was i n t e r s e c t e d over 3.81 metres 
which averaged 0.86% Cu, 13.72% Pb, 22.03% Zn, 371 g/t Ag and 3.8 g/t Au. 

As t h i s second zone was not i n d i c a t e d by the ground electromagnetic surveys 
an Induced P o l a r i s a t i o n survey was i n i t i a t e d . This survey defined the width 
of the m i n e r a l i s e d horizon and r e f l e c t e d the second ore lens. 

The f i r s t phase d r i l l i n g programme revealed the inadequacy of the survey g r i d 
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and e x p l o r a t i o n data. The survey g r i d was extended t o allow more extensive 
d e t a i l e d s o i l geochemistry, on a 10 metre sampling i n t e r v a l , and f u r t h e r IP 
t r a v e r s i n g . 

An ore d e l i n e a t i o n d r i l l programme of 108 d r i l l holes t o t a l l i n g 25,500 metres, 
based on the r e s u l t s of t h i s e x p l o r a t i o n , enabled an ore reserve estimate of 
6 m i l l i o n tonnes c o n t a i n i n g 800,000 tonnes o f lead and zinc, t o be 
c a l c u l a t e d . 



REGIONAL GEOLOGY 

The Que River deposit occurs w i t h i n the Mount Read Volcanics, a Cambrian 
c a l c a l k a l i n e s u i t e which i s also host t o the M t . L y e l l (Cu) and Rosebery (Zn-Pb) 
orebodies. The p y r o c l a s t i c s , lavas and i n t r u s i v e s form an arcuate b e l t 
10km wide and 240 km long marginal t o the Precambrian Tyennan Nucleus as shown 
i n Figure 1. To the west i s the Dundas Trough comprised o f l a t e Proterozoic 
and e a r l y Palaeozoic sediments which are p a r t l y f a c i e s equivalents o f the 
vol c a n i c s , (Corbett et a l 1974). 

LOCAL GEOLOGY 

Mapping has r e s u l t e d i n i d e n t i f i c a t i o n o f three fundamental s t r a t i g r a p h i c 
u n i t s from east t o west, as shown i n Figure 2. 

The F a r r e l l Slates i s a west dipping and f a c i n g sequence represented by 
micaceous sandstones, s i l t s t o n e s , grey t o black shales and f o l i a t e d acid t u f f s 
i n t r u d e d by p y r i t i c and magnetite-bearing d a c i t e s . This group i s succeeded 
westwards by a broad exposure o f predominantly a n d e s i t i c agglomerates, lavas 
and f e l d s p a r c r y s t a l t u f f s . The Que River Beds conformably o v e r l y the 
andesites and dip west at 25 t o 60 degrees. They comprise carbonaceous p y r i t i c 
shales w i t h interbedded a c i d v o l c a n i c s . C o r r e l a t i o n w i t h a s u i t e of shales 
and volcanics exposed n o r t h east o f the Que River prospect i s made on the basis 
of geographic and s t r u c t u r a l convergence and the s i m i l a r i t y o f the interbedded 
and o v e r l y i n g r h y o l i t i c p y r o c l a s t i c s . 

The Que River Beds are l a t e Middle Cambrian i n age, (Gee et a l 1970). 

At d e t a i l e d scale (Figure 3),t h e p a u c i t y of outcrop necessitates t h a t a 
geological plan be s u b s t a n t i a l l y i n t e r p r e t e d from d r i l l i n g r e s u l t s (Figure 4 ) . 
The s u b - v e r t i c a l sequence from east t o west consists o f , from the bottom, 
f o o t w a l l a n d e s i t i c p y r o c l a s t i c s , u n a l t e r e d but w i t h traces of s p h a l e r i t e and 
galena;,a p o r p h y r i t i c d a c i t i c u n i t c o n t a i n i n g " s t r i n g e r " m i n e r a l i s a t i o n ; h e a v i l y 
p y r i t i s e d lower d a c i t i c p y r o c l a s t i c s w i t h s e r i c i t e - c a r b o n a t e - s i l i c a a l t e r a t i o n 
and disseminated t o massive base metal sulphides; barren d a c i t i c lavas which form 
a wedge between the lower sequence and the upper sequence and western ore lenses; 
several r e p e t i t i o n s o f barren dacites and m i n e r a l i s e d p y r o c l a s t i c s containing 
the major galena - s p h a l e r i t e ore lenses; hanging-wall a n d e s i t i c - p y r o c l a s t i c s , 
u n altered and v i r t u a l l y devoid o f sulphide m i n e r a l i s a t i o n . 

The eastern (S) ore lens consists o f bands and veins of coarsely c r y s t a l l i n e 
p y r i t e , which i s also l o c a l l y framboidal or coloform. Galena, s p h a l e r i t e and 
ch a l c o p y r i t e occur w i t h i n the p y r i t e host and associated s i l i c a - c a r b o n a t e gangue. 
I n p a r t t h i s lens i s comprised of massive p y r i t e w i t h c h a l c o p y r i t e only. 

The western (P) lenses commonly e x h i b i t bands i n the range 1 mm t o 1 cm of 
p y r i t e , s p h a l e r i t e and galena w i t h minor c h a l c o p y r i t e . Framboidal and coloform 
t e x t u r e s are m i c r o s c o p i c a l l y v i s i b l e . Gangue minerals i n c l u d e s i l i c a , carbonate, 
s e r i c i t e and b a r i t e . 



STREAM SEDIMENT GEOCHEMISTRY 

a) Regional Reconnaissance Programme 

During 1970-71, 276 stream sediment samples were c o l l e c t e d throughout the 
prope r t y w i t h a sample de n s i t y o f approximately 3 t o 5 samples per square 
k i l o m e t r e . A f t e r s i e v i n g at minus 20 mesh, the f i n e - g r a i n e d gravel and 
s i l t was p u l v e r i s e d and digested i n hot p e r c h l o r i c a c i d then analysed by 
AAS f o r copper, lead and zinc. Results from the v i c i n i t y o f the Que River 
prospect are shown i n Figure 5. 

Stream sediment values o f the order 45 ppm Cu, 300 ppm Pb and 340 ppm Zn 
occurred i n the v i c i n i t y o f the l a t e r i d e n t i f i e d Que River prospect and 
were recognisably anomalous i n a r e g i o n a l sense. I n s p e c t i o n o f the metal 
values i n adjacent samples w i t h i n the v o l c a n i c s revealed l o c a l background 
t o be of the order 15-20 ppm Cu, 20-80 ppm Pb, 50-100 ppm Zn, thus 
f u r t h e r enhancing the character o f the anomaly. 

b) Local O r i e n t a t i o n Programme 

Three streams d r a i n i n g the prospect were sampled i n d e t a i l f o r o r i e n t a t i o n 
purposes. This programme was conducted c o n c u r r e n t l y w i t h the g r i d 
geophysics and geochemistry i n 1974 and also during 1976. 

The geographic d i s p o s i t i o n o f streams A,B and C r e l a t i v e t o the prospect are 
i l l u s t r a t e d i n Figure 2. A l l samples were d r i e d and f r a c t i o n a l l y sieved. 
Copper, lead and zinc were determined by AAS a f t e r d i g e s t i o n i n hot p e r c h l o r i c 
acid. I r o n was determined by stannous c h l o r i d e t i t r a t i o n against standard 
potassium dichromate f o l l o w i n g potassium b i s u l p h a t e f u s i o n and hy d r o c h l o r i c 
ac i d d i s s o l u t i o n . 

The range of r e s u l t s achieved f o r -200, -100 +200, -40 +100 and -40 (100%) 
mesh s i z e f r a c t i o n s i s shown i n Figs. 6,7 and 8. I n streams A and B i n 
p a r t i c u l a r t h e re i s a marked tendency f o r metals t o be of greater value i n the 
(p r o g r e s s i v e l y ) f i n e r f r a c t i o n s . The minus 40 mesh r e s u l t s approximate t o an 
average of the i n d i v i d u a l f r a c t i o n a n a l y s i s . 

I n general lead and i r o n values peak nearer t o the source than copper or zinc, 
r e f l e c t i n g the greater m o b i l i t y o f the l a t t e r , though t h i s p a t t e r n i s confused 
by probable a d d i t i o n s of metals, p a r t i c u l a r l y z i nc, from f o o t w a l l sources. 

Sampling was not pursued f a r enough downstream t o encompass the complete 
geochemical d i s p e r s i o n , however broad spaced sampling was confirmed as an 
acceptable reconnaissance technique. 
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A-horizon metal values were s u b s t a n t i a l l y lower than equivalent C horizon values. 

D i s t r i b u t i o n p a t t e r n s are broadly s i m i l a r t o those f o r C horizon and d e l i n e a t e 
the south eastern andesites as w e l l as producing anomalies i n the general 
v i c i n i t y of the ore lenses. However, l i n e a r trends were less evident compared 
w i t h C horizon data ( w i t h the exception of i r o n over the western lenses). 
For t h i s reason and because o f the great e r c o n t r a s t between anomaly and background, 
the presumably reduced importance o f hydromorphic t r a n s p o r a t i o n , and ease i n 
avoiding the c o l l e c t i o n of depleted clays a t t h e A-C horizon i n t e r f a c e , only 
C-horizon samples were used i n foll o w - u p . 

During the 50m sampling programme, gossanous fragments and f r e s h sulphides i n 
some auger samples prompted a p i t t i n g programme. Sampling of s o i l s from p i t 
w a l l s , ( d i g e s t i o n and a n a l y s i s o f the minus 80 mesh f r a c t i o n as p r e v i o u s l y 
described), demonstrated t h a t an impoverished zone occurs a t the base of the 
A horizon. Metal values then increase p r o g r e s s i v e l y w i t h depth. At some 
locat i o n s i r o n - r i c h c e l l u l a r gossans and m i n e r a l i s e d bedrock were encountered. 
Best gossan values were 1100 ppm Cu, 3400 ppm Pb, 800 ppm Zn and 50% Fe and 
rock values a t t a i n e d 420 ppm Cu, 1025 ppm Pb, 10500 ppm Zn and 15.5% Fe. 

Auger samples c o l l e c t e d from weathered bedrock had values up t o 6000 ppm Cu, 
> 10,000 ppm Pb and 3400 ppm Zn which subsequently were r e l a t e d t o the subcrop 

of the eastern lens as defined by d r i l l i n g . This work confirmed the 
a t t r a c t i v e n e s s of C horizon sampling i n the attempt t o de f i n e a l i n e a r anomaly 
associated w i t h the EM conductor and 10m spaced sampling was i n i t i a t e d . 

As shown by Figures 11 and 12, several l i n e a r geochemical trends were found but 
only p a r t l y c o i n c ident w i t h the EM conductor. Zinc, w i t h i r o n , continued t o 
define the andesites but elsewhere was less than 100 ppm except f o r extremely 
l o c a l i s e d anomalous values i n excess of 1000 ppm, which were l a t e r found t o 
c o r r e l a t e w i t h f a u l t s . 

Comparison o f the geochemical trends f o r copper, lead and i r o n w i t h the 
p o s i t i o n of EM conductors and subcropping ore (as subsequently determined by 
d r i l l i n g ) revealed l o c a l c o r r e l a t i o n s . Elsewhere the anomalies r e l a t e t o 
accumulations of metal a f t e r modern hydromorphic t r a n s p o r t and t o traces o f 
base metal i n p y r i t i c zones. 

Closer spaced sampling was not considered a p r a c t i c a l e x p l o r a t i o n technique 
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During the p r e l i m i n a r y programme samples were c o l l e c t e d a t 50m i n t e r v a l s 
from A and C horizons using hand screw augers. A f t e r d r y i n g and s i e v i n g t o 
obtai n the minus 80 mesh f r a c t i o n , ( f o r a n a l y t i c a l convenience) the samples 
were digested and analysed i n the same way as the stream sediments. I r o n 
was analysed as an i n d i c a t o r o f p y r i t e and as a p o t e n t i a l l i t h o l o g i c a l marker. 

Over s e r i c i t i z e d p y r o c l a s t i c s a s u p e r f i c i a l A horizon s o i l o f black or dark 
brown humus, 5 to 45 cms t h i c k , i s u n d e r l a i n by grey clays which are 
p a t c h i l y i r o n s t a i n e d and oc c a s i o n a l l y o v e r l y massive gossan above f r e s h 
p y r i t i c rock. This (C) horizon i s t y p i c a l l y 50cms t o 3 metres i n thickness 
and i s u s u a l l y u n d e r l a i n by r o t t e n grey i r o n s t a i n e d p y r o c l a s t i c s t o a depth 
of 20 metres or more. 

V i r t u a l l y no C horizon s o i l occurs above s i l i c i f i e d zones. Fresh sulphides 
may be seen by removal of the t h i n humus r i c h surface l a y e r . 

On sulphide poor dacites pink t o fawn clays or f e l d s p a t h i c sands are present 
beneath the A horizon. 

Orange t o brown clays w i t h c l a s t s of thoroughly weathered rock l i e above 
weathered andesites. The C horizon may be 50 cm t o 3 metres t h i c k and the 
andesites beneath, w h i l s t compact, are weathered t o approximately 20 metres 
w i t h kernels of fresher rock. 

The C horizon r e s u l t s f o r lead (immobile) and zinc (mobile) are i l l u s t r a t e d by 
Figures 9 and 10. Contour l e v e l s were selected by i n s p e c t i o n , w i t h the assistance 
of cumulative frequency p l o t s . The absence of d i r e c t c o r r e l a t i o n between 
geochemical responses and EM conductors i s apparent, however, the marked 
geochemical r e l i e f suggests t h a t the C horizon data i s r e f l e c t i n g sulphide 
occurrences. The sample spacing of 50m x 50m was considered too broad t o 
c o n s i s t e n t l y i d e n t i f y a narrow source. 

I r o n values (Figure 12) i n excess of 10 per cent broadly c o r r e l a t e w i t h lead-zinc 
anomalies and an area of high background values f o r i r o n and zinc i n the 
south-eastern sector of the g r i d was i d e n t i f i e d by mapping as outcropping and 
subcropping a n d e s i t i c agglomerates w i t h t r a c e sulphides. The sharp t e r m i n a t i o n 
of t h i s geochemical zone t o the north-west was i n f e r r e d t o be a f a u l t o f s t r i k e 
045° g r i d , as shown i n Figure 3. 
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compared t o geophysical methods, but one metre-spaced samples were c o l l e c t e d 
on l i n e 7400N a f t e r d r i l l i n g , f o r research purposes. Figure 13 shows 
stacked geochemical p r o f i l e s of C h o r i z o n s o i l values f o r p o r t i o n o f l i n e 
7400N i n the form of bar charts where each bar represents the a r i t h m e t i c 
average o f 5 p o i n t samples c o l l e c t e d at one metre i n t e r v a l s . 

Copper, lead and i r o n data show broadly coincident maxima r e l a t e d t o 
mineralised p y r o c l a s t i c s separated by sulphide poor massive d a c i t e s . The 
greater l e v e l of copper values i n the eastern zone (5225E t o 5270E) i s 
a t t r i b u t e d t o secondary supply of metal from the r e l a t i v e l y copper r i c h 
eastern lens. I r o n i s also greater i n t h i s zone due t o numerous veins of 
massive p y r i t e w i t h i n the p y r o c l a s t i c s . 

The e r r a t i c lead response and the displacement o f the trough between the 
major maxima, r e l a t i v e t o copper and i r o n , i s due t o the r e l a t i v e 
i m m o b i l i t y of t h i s metal. Trace amounts o f galena i n t h i s environment 
may cause s o i l anomalies as strong as those caused by subcropping ore. 

Although varying from metal t o metal, a narrow anomaly i s evident over, or 
adjacent t o , the eastern lens. That t h i s anomaly i s not i n p r o p o r t i o n t o 
the grade o f subcropping ore, r e l a t i v e t o the dominant anomaly, must be due 
to secondary d i s p e r s i v e e f f e c t s . Zinc i n p a r t i c u l a r shows a narrow anomaly 
succeeded westwards by a depleted zone through which the metal passes 
before reaching the stagnant swamp environment. 

C l e a r l y , d e t a i l e d s o i l geochemistry at Que River i s not an adequate t o o l 
alone f o r the i d e n t i f i c a t i o n of d r i l l t a r g e t s . The r o l e o f geochemistry i n 
t h i s environment i s i n the s e l e c t i o n o f zones f o r geophysical a p p r a i s a l . 



AIRBORNE GEOPHYSICS 

I n February 1972, a t o t a l area of 400 sq.kms, was flown w i t h a 320 metre 
l i n e spacing by McPhar Geophysics Pty.Ltd., employing the magnetic and 
electromagnetic techniques. The t o t a l magnetic f i e l d was measured by a 
Barringer proton precession magnetometer w i t h a noise envelope o f 5 gammas. 
The electromagnetic measurements were made using a McPhar H400, two 
frequency (340 hz and 1070 hz) quadrature system u t i l i s i n g a large 
t r a n s m i t t e r ( h o r i z o n t a l d i p o l e ) t o r e c e i v e r ( v e r t i c a l d i p o l e ) separation o f 
130 metres (400 f e e t ) , mounted i n a h e l i c o p t e r (Jet Ranger 206B). This 
system and i t s i n s t a l l a t i o n i s described i n more d e t a i l by Fountain and 
Bottos (1970). 

The data from the two systems were recorded i n analogue form as shown i n 
Figure 14, which i l l u s t r a t e s the discovery data from the 1972 survey f o r 
traverse l i n e 43A. 

Normal q u a l i t a t i v e i n t e r p r e t a t i o n of H-400 data, as o u t l i n e d by Fountain and 
Bottos (1970), i s performed by assessing three anomaly c h a r a c t e r i s t i c s ; the 
amplitude and shape of the anomaly and the r a t i o o f low frequency response t o 
high frequency response. I f t h i s r a t i o i s less than 0.5 the conductor i s 
rat e d as " poor ", between 0.5 and 0.75 the conductor i s " f a i r " and between 
0.75 and 1.00 the conductor i s considered "good". The shape of the anomaly 
i s r a t e d from A f o r a steep sided, bell-shaped p a t t e r n through t o D f o r a 
broad, f l a t - t o p p e d curve. The anomaly p a t t e r n i n Figure 14 over Que River 
has an amplitude of 4 ppt, i s r a t e d as an A shape and e x h i b i t s a r e l a t i v e 
amplitude r a t i o o f 0.5 which i n d i c a t e s the response of a shallow t a b u l a r 
source of " f a i r " c o n d u c t i v i t y . 

Q u a n t i t a t i v e i n t e r p r e t a t i o n of the idata at f i d u c i a l 1622 on l i n e 43A, using 
the charts of Ghosh, (1972), i n d i c a t e s a c o n d u c t i v i t y - thickness parameter of 
2.3 mhos, not a l l o w i n g f o r the e f f e c t s of f i n i t e l e n g t h and depth extent. 
This e s t i m a t i o n i s i n d i c a t i v e of a " f a i r " conductor, according t o the 
c l a s s i f i c a t i o n o u t l i n e d i n Table 1-

The l i n e recovery f o r t h i s survey (Figure 15) shows the poor survey c o n t r o l 
i n the v i c i n i t y o f the ore lenses r e s u l t i n g i n o n l y one l i n e crossing the 
conductor. Due t o t h i s survey d e f i c i e n c y and the a c q u i s i t i o n of a d d i t i o n a l 
tenure t o the west, a second survey was flown by Geoex Pty.Ltd., i n 1975 
w i t h 160 metre ( l / 1 0 t h m i l e ) l i n e spacing. This d e t a i l e d survey, u t i l i s i n g 
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an improved v e r s i o n o f the H-400 system, obtained a three l i n e anomaly over 
the Que River orebody. A l t i t u d e a t t e n u a t i o n t e s t s over the orebody are 
i l l u s t r a t e d i n Figure 16 and i n d i c a t e a recognisable response t o 800 f e e t 
t e r r a i n clearance, confirming the scale model r e s u l t s of Ward (1969), and 
conclusions of S e i b e r l (1975). 

I n 1975, Comstaff Pty.Ltd. conducted an INPUT airborne electromagnetic survey 
i n the d i s t r i c t and extended several traverses t o cover the Que River orebody. 
The INPUT response over the deposit, i l l u s t r a t e d i n Figure 17, comprises 
a four channel response i n d i c a t i v e o f a f a i r conductor. A s i m i l a r response 
i s observed over the more extensive black shale u n i t t o the west o f the 
deposit. 
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To acc u r a t e l y locate and deli n e a t e the Que River airborne electromagnetic 
anomaly a survey g r i d was es t a b l i s h e d w i t h cross l i n e s , each 400 metres long, 
cut every 50 metres f o r a base-line l e n g t h o f 600 metres over the p o s i t i o n 
i n f e r r e d from the 1973 fol l o w - u p . The geophysical survey was conducted 
w i t h the h o r i z o n t a l - l o o p electromagnetic method and a proton precession 
magnetometer. A f t e r the anomaly had been p o s i t i v e l y i d e n t i f i e d , the g r i d 
was surveyed w i t h the v e r t i c a l loop electromagnetic method, i n the 
broadside-setup procedure, t o accurately l o c a t e the axis o f the anomalous 
source. 

A McPhar VHEM u n i t was chosen f o r the g r i d survey work because o f i t s 
v e r s a t i l i t y i n e i t h e r h o r i z o n t a l or v e r t i c a l loop mode o f opera t i o n and i t s 
dual frequency (600 hz and 2400 hz) c a p a b i l i t y . A t r a n s m i t t e r t o r e c e i v e r 
separation o f 92 metres (300 f e e t ) was used f o r the h o r i z o n t a l loop e.m. 
survey t o achieve a reasonable depth o f p e n e t r a t i o n . Some s h o r t cable 
( t e r r a i n ) e f f e c t s were expected, but these only c o n s t i t u t e d a minor problem 
i n the area. T o t a l magnetic f i e l d measurements were recorded w i t h a McPhar 
GP 70 proton precession magnetometer, t o an accuracy o f ± 1 gamma. 

The v e r t i c a l loop electromagnetic data were recorded by Geoex Pty.Ltd., w i t h a 
McPhar SS15 u n i t which u t i l i s e s a 5 metre diameter v e r t i c a l loop which i s 
po s i t i o n e d over the conductor axis and kept i n maximum coupling w i t h the 
rec e i v e r as l i n e s are traversed. The op e r a t i o n a l frequencies were 1,000 hz 
and 5,000 hz. The g r i d was surveyed w i t h the v e r t i c a l loop e.m. from two 
t r a n s m i t t e r l o c a t i o n s 7150N, 5270E (Figure 19) and 7400N, 5275E, thus 
covering the area o f i n t e r e s t w i t h i n the most e f f e c t i v e range o f the equipment. 

1) Q u a l i t a t i v e Analysis 

The h o r i z o n t a l loop electromagnetic traverses (Figures 18) showed the 
presence of a d e f i n i t e conductor from l i n e s 7500N t o 7250N w i t h strongest 
response on l i n e s 7450N and 7400N i n the v i c i n i t y o f 5250E t o 5300E. 
Responses detected along s t r i k e on l i n e s 7250N t o 7350N are i n d i c a t i v e o f a 
poor conductor. These e.m. anomalies are c l e a r l y due to the eastern (S.lens) 
m i n e r a l i s a t i o n . 
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A l l t r a verse l i n e s crossed the western CP lens) m i n e r a l i s a t i o n , but no 
response i s evident. This r e s u l t i s s u r p r i s i n g , when con s i d e r a t i o n i s 
given t o c o i l spacing, source geometry and the r e s i s t i v i t i e s o f the f l a n k i n g 
rock types. 

A weak, but d e f i n i t e magnetic anomaly was detected on l i n e s 7350N, 7550N, 
w i t h a maximum r e l i e f o f 200 gammas on l i n e 7500N i n the v i c i n i t y o f 5150E. 
The magnetic data, however, proved not t o be of use i n t h i s environment, 
due t o the lack of magnetic minerals i n the ore and r e l a t e d rock u n i t s , and 
the r e s u l t s are not i n c l u d e d i n t h i s paper. 

For ease o f p r e s e n t a t i o n , the VEM data have been transformed t o t h e i r f i r s t 
d e r i v a t i v e s by the procedure o f Fraser (1969) and p l o t t e d i n contour form 
i n Figure 20. This procedure r e s u l t s i n anomaly axes being located along 
contour highs, i n s t e a d o f at cross-over p o i n t s . The VEM data show the 
presence o f a conductor between l i n e s 7250N and 7500N i n close p r o x i m i t y 
t o the base l i n e , i . e . 5300E. The presence o f a weak second conductor i s 
r e a d i l y observed at 5250E on l i n e s 7350N and 7300N ( t h i s response i s due t o a 
barren p y r i t e lens, known as R lens) . The main conductor can be c l a s s i f i e d 
" s t r o n g " from 7350N to 7450N w h i l s t the western f l a n k i n g conductor can be 
c l a s s i f i e d as "poor". The p r o x i m i t y o f t h i s second "poor" conductor 
probably explains the only " f a i r " o v e r a l l HEM response on l i n e 7350N. The 
two conductors are observed t o merge on l i n e 7400N. There are again no 
s i g n i f i c a n t responses over the (P) western mineral lenses. 

2) Q u a n t i t a t i v e Analysis 

The h o r i z o n t a l - l o o p electromagnetic data recorded at Que River have 
been analysed, according to the charts o f Strangway (1967), t o determine 
c o n d u c t i v i t y - t h i c k n e s s (cri) parameters and source depths f o r c l a s s i f i c a t i o n 
purposes. These parameters are only approximate, as readings were taken 
every 50 metres along t r a v e r s e s , i . e . a t approximately h a l f - l o o p separation. 

Table I l i s t s the r e s u l t s of t h i s a n a l y s i s , and the c l a s s i f i c a t i o n o f the 
c o n d u c t i v i t y - t h i c k n e s s parameters according to the system o u t l i n e d i n 
Table I . Each anomaly gave an apparent depth t o source value o f less than 
10 metres, i . e . 0.1 times the c o i l separation, the l i m i t o f r e s o l u t i o n f o r 
t h i s technique. The i n t e r p r e t a t i o n curves used i n t h i s analysis were those 

computed f o r a v e r t i c a l l y dipping source, which was assumed appropriate 
from geological c o n s i d e r a t i o n and i n f e r r e d from the near symmetry o f 
e.m. data. Minor asymmetries i n the HEM curve shapes are probably 
due t o the m u l t i p l e sources i n d i c a t e d on several l i n e s by the VEM data. 
These l i m i t a t i o n s were not expected t o be a source o f major e r r o r i n the 
r e s u l t s . 



TABLE I 

SUMMARY OF H.E.M. INTERPRETATION 

Line Anomaly o"t 
(mhos) 
High 

Frequency 

Cominco 
C l a s s i f i c a t i o n (mhos) 

Low 
Frequency 

Cominco 
C l a s s i f i c a t i o n Remarks 

750 ON 

7450N 

7400N 

735 ON 

7300N 

7250N 

7200N 

5310E 

5290E 

5285E 

5285E 
5250E 

5285E 
5250E 

5270E 

5240E 

1.2 

11.5 

11.5 

2.9 

2.9 

0.9 

N.D. 

Poor 

Good 

Good 

Fa i r 

F a i r 

Poor 

Probably Poor 

11.5 

9.1 

3.9 

Good 

Good/Fair 

F a i r Double 
Conductor 

Double 
Conductor 

N.B. Cominco C l a s s i f i c a t i o n 

C l a s s i f i c a t i o n o+ mhos 
Exc e l l e n t >15.0 

Good 6.0 -15.0 

Fa i r 1.5 - 6.0 

Poor <1.5 



SELF POTENTIAL 

A S e l f - P o t e n t i a l survey conducted over the o r i g i n a l g r i d produced a strong 

anomaly o f the order o f -200 t o -300 m i l l i v o l t s over the electromagnetic 

conductor. (Figure 21). This sharp anomaly was superimposed on a broad 

anomaly of -20 to -30 mv, which appears to d e l i n e a t e the p y r i t i c s u i t e . 

A weak NE-SW gradient crosses 5 300E on l i n e 7200N and marks the f a u l t contact 

between mineralised p y r o c l a s t i c s and non-mineralised andesite. 

MISE-A-LA-MASSE 

As i n t e r s e c t i o n s o f conductive m i n e r a l i s a t i o n were a n t i c i p a t e d i n the d r i l l 

programme, p r o v i s i o n s were made to survey the prospect w i t h the mise-a-la-masse 

technique. The aim o f t h i s work was an attempt t o a s c e r t a i n the s t r i k e 

length of the eastern m i n e r a l i s a t i o n and i t s e l e c t r i c a l c o n d u c t i v i t y , by p l a c i n g 

a current electrode i n d r i l l hole QR 1 adjacent to the m i n e r a l i s a t i o n . 

The surface p o t e n t i a l mapped when t h i s e lectrode was energised i s shown i n 

Figure 22 and i n d i c a t e s e l e c t r i c a l c o n t i n u i t y w i t h i n the eastern m i n e r a l i s a t i o n 

between 7300N and 7550N, w i t h possible c o n t i n u i t y t o 7200N, which was 

confirmed by d r i l l r e s u l t s . The asymmetrical p a t t e r n i s due t o the e f f e c t s 

o f the f a r current e l e c t r o d e , at about 4300E on l i n e 7500N, plus asymmetry 

of the host rock c o n d u c t i v i t y along s t r i k e r e l a t i v e to the c o n d u c t i v i t y normal 

to s t r i k e . The combination o f these e f f e c t s precludes q u a n t i t a t i v e e s t i m a t i o n 

of the c o n d u c t i v i t y o f the m i n e r a l i s a t i o n . 

At attempt was made t o energise the western m i n e r a l i s a t i o n v i a an electrode 

i n QR 2, however, the r e s u l t i n g surface p o t e n t i a l p a t t e r n suggested t h a t the 

host p y r o c l a s t i c u n i t was being energised i n preference to the m i n e r a l i s a t i o n . 

Down-hole e l e c t r i c a l logging of the m i n e r a l i s a t i o n and l i t h o l o g i e s could not be 

undertaken due to poor ground cond i t i o n s which prevented the holes from 

remaining accessible. 



IP SURVEY 

Following the discovery o f the western (P) ore lens i n d r i l l hole QR 2, a 

short Induced P o l a r i s a t i o n survey was designed t o a s c e r t a i n i f t h i s technique 

could detect the apparently non-conductive m i n e r a l i s a t i o n and p o s s i b l y 

d i s t i n g u i s h between the two ore types. A d i p o l e - d i p o l e , frequency domain 

survey using Geoscience equipment and frequencies o f 0.3 and 3 h e r t z , was 

i n i t i a l l y undertaken w i t h array spacings o f 25 metres and 50 metres on nine 

l i n e s spaced 50 metres apart. 

The r e s i s t i v i t y and frequency e f f e c t data f o r l i n e 7350N, w i t h 25 metre 

spreads, are shown i n Figure 23 and c l e a r l y show two types o f anomalous 

response. The eastern conductive lens at 5275E i s depicted by a strong 

apparent r e s i s t i v i t y low, less than 5 ohms, i n the usual "double-pants l e g " 

p a t t e r n f o r a shallow t a b u l a r source. The asymmetry o f the anomaly p a t t e r n 

i s probably due t o the l o c a t i o n o f electrodes r e l a t i v e t o the conductor 

and the r e s i s t i v i t y asymmetry o f f l a n k i n g rock-types. A broad d i f f u s e frequency 

e f f e c t anomaly i s evident from 5250E to 5325E, due t o m u l t i p l e sources and 

disseminated sulphides i n the host p y r o c l a s t i c s . 

The strong frequency e f f e c t anomaly deep beneath 5175E i s i n f e r r e d t o 

represent the r e l a t i v e l y non-conductive western m i n e r a l i s a t i o n , which produces 

only a minor i n f l e c t i o n i n the r e s i s t i v i t y gradients i n t h i s v i c i n i t y . This 

composite anomaly p a t t e r n i s evident on l i n e s 7300N t o 7600N i n c l u s i v e , beyond 

which the eastern anomaly becomes subordinate t o the western m i n e r a l i s a t i o n , 

as i s evident i n data f o r l i n e 7250N (Figure 24a) and l i n e 7800N (Figure 24b). 

An important feature of the d i p o l e - d i p o l e pseudo-section i s the apparent depth 

c o n t r o l which i n d i c a t e s t h a t the eastern m i n e r a l i s a t i o n outcrops w h i l s t the 

western zone i s "topped o f f " on n e a r l y a l l l i n e s . This i n t e r p r e t a t i o n i s 

confirmed by the d r i l l i n g r e s u l t s which show the western lenses only p a r t i a l l y 
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coming to surface, and may e x p l a i n the lack o f e.m. response over t h i s 

lens p o s i t i o n . 

The geology f o r s e c t i o n 7350N was computer modelled f o r IP response, by 

the procedure o f Dodds (1976), t o confirm the above i n t e r p r e t a t i o n . The 

model r e s u l t s (Dodds, pers.comm.) shown i n Figure 25, are i n close agreement 

w i t h the observed data, considering t h a t the computer model i s two 

dimensional. The cost o f the computer modelling, t o t e s t 13 models t o 

obtain the best f i t , was equivalent t o the cost o f a c q u i r i n g the data. 

The success o f the computer modelling e x e r c i s e , i n d u p l i c a t i n g a r e a l , 

complex IP pseudo-section, i l l u s t r a t e s the need f o r r e a d i l y a v a i l a b l e , 

inexpensive programs to f a c i l i t a t e the use o f t h i s procedure on a r o u t i n e 

basis p r i o r to d r i l l i n g . 

The IP coverage was l a t e r extended t o the n o r t h (8900N) and south (6400E) 

i n an attempt t o a s s i s t the s i t i n g o f development d r i l l i n g plus locate t a r g e t s 

f o r e x p l o r a t o r y d r i l l i n g . This coverage was completed w i t h 25 metres d i p o l e 

on l i n e s spaced 100 metres apart compared w i t h the discovery g r i d coverage 

of l i n e s spaced 50 metres a p a r t . Plan p r e s e n t a t i o n o f t h i s data, Figure 26 

§ 2 7 was accomplished by averaging the data f o r the f i r s t three d i p o l e 

separations at each r e c e i v e r p o s i t i o n . Three d i p o l e separations were averaged 

to remove the noise o f t e n evident i n n = l data plus o b t a i n i n g some response 

from "topped-off" anomalies. 

A q u a l i t a t i v e i n t e r p r e t a t i o n o f these r e s u l t s c l e a r l y shows the m i n e r a l i s e d 

"host" d a c i t e over 2500 metres s t r i k e length f l a n k e d by r e s i s t i v e barren 

andesite and d a c i t i c u n i t s . The barren d a c i t i c u n i t between the two ore lenses 

i s c l e a r l y evident. The s t r u c t u r a l displacements which bound the ore lenses 

are also w e l l i l l u s t r a t e d , i n d i c a t i n g the use o f geophysics f o r post discovery 
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geological purposes. The r e s i s t i v i t y low over the eastern lens i n d i c a t e s 

the short s t r i k e length (300m) o f the conductor which was detected i n the 

airborne surveys r e l a t i v e t o the s t r i k e l ength o f the western m i n e r a l i s a t i o n 

(700m). which was not detected. 

CONCLUSIONS 

The discovery o f the Que River deposit r e s u l t e d from the implementation of 
an i n t e g r a t e d m u l t i - t e c h n i q u e e x p l o r a t i o n programme. The a b i l i t y t o 
focus onto a s p e c i f i c t a r g e t , as defined by an airborne electromagnetic 
response coincident w i t h a zone of anomalous stream sediment geochemistry, 
considerably reduced e x p l o r a t i o n expenditure. 

Broad spaced stream sediment geochemistry was shown t o be a v a l i d technique 
i n the north-west Tasmania drainage environment, and f o r the f i r s t time i n 
A u s t r a l i a ( t o the authors knowledge) the airborne electromagnetic method was 
successful as the prime focusing technique. 

S o i l geochemistry was found not g e n e r a l l y acceptable f o r sole s e l e c t i o n of 
d r i l l i n g t a r g e t s due t o secondary d i s p e r s i o n e f f e c t s and the i n t e r m i t t e n t 
subcrop of ore lenses. 

The a p p l i c a t i o n o f several e l e c t r i c a l and electromagnetic techniques f a i l e d 
t o i n d i c a t e the presence of the s i g n i f i c a n t western sulphide m i n e r a l i s a t i o n . 
That these ore lenses d i d not outcrop may p a r t i a l l y e x p l a i n the lack o f 
responses, but e f f e c t i v e l y the m i n e r a l i s a t i o n i s non-conductive. The same 
m i n e r a l i s a t i o n was s t r o n g l y responsive t o the induced p o l a r i s a t i o n technique 

I t was t h e r e f o r e found t o be a necessary c r i t e r i o n , i n t h i s environment, f o r 
d r i l l t a r g e t s t o e x h i b i t both a s o i l geochemical anomaly and an induced 
p o l a r i s a t i o n anomaly i n near p r o x i m i t y . 
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