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A geophysical survey TN·a.S made from May -GoSeptem~'Jel' :1..964 in tha Do'b'oy:a 
area, ,about 70 miles north-west of Cloncurry ~ Queensland.. The S1x..r:lJ'ey was a 
continuation of a survey made in 196.3 to searoh for economic ccppe:r depositso 

i 

The main method used was ind.u.ced polarisation; Other methods used 
vTere electromagnetic (Turam), magneti.c? and self-potentiaL 

One area of strong anomalies was loca.ted a.s \vell as sev9J:E.1 al'8as of 
weaker anomalies. Drilling recommendations are made for ::inj:~;:i.al ted;ing of ·i:.he 
anomalous areas • 

.' 
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1. INTRODUCTION 

Between 18th May and 25th September 1964~ the Bureau of Mineral 
Resources (BMR) made a geophysical survey in the Dobbyn ar~a~ about 70 miles 
north-west of Cloncurry, Que13nslando The survey was a continuation of a survey 
made in 1963 to search for copper deposits, particularly in the primary zone 
(Gardener, 1964). 

In 1935 a geophysical survey was made in the area around and between 
the Orphan and Kohinoor mines by the Aerial? Geological, and Geophysical S'urvey 
of Northern Australia (Rayner &,Nye, 1936). This survey did not give very definite 
results as regards location of new orebodies, but indiCated possible extensions 
of known orebodies. 

In the 1963 geophysical survey, induced polarisation (IP) and Turam 
methods proved most useful. Five areas were found on the main grid (Plate 1) 
where further work appeared justified. These were 

(a) extension of the Dobbyn deposit, 

(b) a zone of mineralisation about 1000 feet to the east of 
the Dobbyn mine and continuing north from about 1500N" 

(c) 

Cd) 
(e) 

extension of the Orphan deposit, 

the fault zone near 14,400E, and 

the alluvial area at about 45,000E. 

',(', 

In the 1964 survey, IP was the method most used; T~am was'~sed only on 
selected IP anomalies to obtain further information on the size~ position, and dip 
of the conductor. Self~potential and magnetic methods were also used on selected 
IP anomalies. The IP work consisted mainly of detailed traver~es north and south 
of the Dobbyn mine to cover areas (a) and (b) above. This work was later extended 
further north to Traverse 22,500N, which is well north of the Kohinoor mine •. A 
number of long reconnaissance lines, some of which covered areas (c) and (d), ' 
were also surveyed with the IP method (Plate 1), but these did not result in the 
location of any areas of interest. Further geophysical :work was done i.n area (e) 
and at the Crusader and Dinkum Digger mines. 

Permanent marks 'tIlere put in, mainly in anomalous areas, so that the grid 
can be relocated. The coordinates of these permanent marks are given in the 
Appendix. 

Geological mapping over the major anomalous areas was done by 
W.B. Dallwitz of the Geological Branch of the EMR. 

Geophysicists who took part in the survey were J.E.F. Garqerer (party 
leader), J.E. Haigh, and R.H. Andrews. 

2. GEOLOGY 

The geology of the surveyed area has been described by Carter? Brooks, 
and Walker (1961). 

Tl1e geophysical grid (Plate 1) covers parts of the Leichhardt Metamorphics, 
the Argyll~ ard the Corella Formations, and the Kalkadoon Granite (all Precambrian) • 

. Geological mapping on the grid showed quartzite, siltstone, calc-silicate 
rock, acid volcanics, and tuff in the eastern part. Rhyolite, dacite, and sheared 

·basic rocks (amphibolite) are dominant in the central and western parts. The 
regional strike is roughly north-south and the dip 850 east. Boundaries between 
the Corella Formation, Argylla Formation, and Leichhardt Metamorphicsas marked on 
the Dobbyn 4-mile geological series sheet are somewhat questionable. The Corella 
Formation can be distinguished beeause it contains calc-silicate rocks and because 



of its relative paucity of acid and i.ntermediate volcanies ~ but the. Argylla. 
Formation and the Leichhardt Metamorphics are not easily dis'i;inguishable. 
(Zimmerman, pers. comm.). 

Kalkadoon Granite crops out in the extreme western part of Traversa O. 
The Kalkadoon Granite is mainly a granodiori ie in a composite mass and is (,:oa:rse·~· 

grained and commonly porphyritic (Carter et a1 ~ 1961 ~ p 143). . 

Leichhardt Metamorphics crop out betweeh Kalkadoon Granite ;1.n the west 
and the Argylla Formation in the easto They are essentially highly to moderately 
metamorphosed acid lavas, for the most part~originally da.cite and rhyolite. 
Associated metamorphics include migmatite~ gneiss~ mica schist, quartzHe) C8.}';­
silicate rocks, and hornblende schists and amphibolite, which I,/ere probably 
originally mainly basic igneous intrusives. (Carter ~~ 2J~1961~ p 60)0 

The Argylla Formation is described as metamorphosed .. :rhyoli ie and, 
metadaci te , with smaller quantities of quartzite 9 arkose? calc~~silicate rocks? 
conglomerate, slate, schist, and gneiss. (Carter at al~ 19619 p 62). 

The Corella Formation covers the eastern part of the grid. The roeks 
are described as characteristically thin-beddedo The forma"cion appears to consist 
of fine- to coarse-grained calc-silicate hornfels~ gneiss 9 mld granulite~ with 
thinly interbedded pelitic and psammitic'rockso In the Dobbyn 4=rnile geological 
series sheet area, quartzite appears to form a greater proportion of the 
succession than is usual,especially in the eastern part of the surveyed area. 
(Carter et aI, 1961, p 86-7) . 

I 

Throughout :the Cloncurry and Mount Isa mineral fields basic igneous 
rocks and copper mineralisation are closely associatedo Sparse chalcopyrite and 
pyrite crystals are common in the basic rocks, but mineral deposits appear to be 
confined to zones of structural defqrmationo Almost without exceptio4 the copper 
deposits of the region are within, or very close t0 9 fault zones or shears. 
(Carter et aI, 1961,p 206-7). 

In the Dobbyn mine, mineralisation is localised ina north-trending 
shear in schists on the contact with altered rhyolites. The shear dips east at 
75 0

• The orebody was worked only in the ox.idised zone and the ore consisted of 
copper carbonates and oxides with some chalcocite in a gangtle of quartz. The 
primary ore mineral is chalcopyrite. The deposit was developed over a maximum 
length of 440 feet, a width of 3 to 13 feet, and a depth of 330 feet, At the 
time of closure the operating compan.y: estimated that 41,000 tons of 5% sulphide 
ore remained. The mine produced 16,5~ tons of ore for a yield of 2820 tons of 
copper (17.0%). (Carter et a1~ 1961,p 2].4). Pyritic formations occur west 
of the lode. ' 

The Kohinoor mine occurs in a schist belt enclosed on both sides by 
porphyry. The contact between the schist and the porphyry shows signs of contact 
metamorphism with contact minerals and hornfels. The orebody occurs in the zone" 
of maximum' shearing, which contains bands of ferruginous and of milky 9-uartz. 
The gangue material is mainly crystalline calcite. (Rayner & Nye, p 5). The 
lode is generally narro'trl and the greatest recorded width of ore is only seven 
feet (Carter, 1959). 

The Orphan mine is in a fault which bifurcates to the north=west of the 
mine. The fault dips to the south~west at 700 and the orebody pitches steeply 
south-east. The country rocks are hornblende schist and altered porphyritic 
rhyolite. The ore conslsted of malachite, ctlpri te 9 chalcocite, .and azurite in 
the oxidised zone and chalcopyrite and pyrite in the primary zone. The gangue 
consists of quartz and siderite. The deposit'was mined over a length of 300 
feet_, a width of 5 to 9 feet, and a depth of 175 feet. The orebody widens to 
15 feet at the junction of the fault branche's. Production was 23? 746 tons of 
ore for a yield of 2740 tons of copper (11.6%). The ore rese~ves were not 
exhaust~d at the time of closure , but have not been estimated •. (Carter et a1,' 
1961, p 214). 

-, 
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In the Crusader mine, the copper minerals of the oxidised zone are
malachite, red oxides of copper, and native copper. The oxidised copper ore
south of about 1000N on the geophysical grid occurs in weathered talc rocks;
north of 1000N, where the mineralisation occurs in the central portion of the
Crusader Fault, the copper minerals are associated mainly with crushed iron-stained
quartzitic rocks of the fault zone. The minerals of the primary zone occur in
talc and contain mainly chalcopyrite and pyrite with some pyrrhotite, bornite,
and magnetite. The oxidised ore has been estimated to average 6% copper and
the primary ore 2.4% copper though it is doubtful if the effects of secondary
sulphide enrichment have been adequately considered in making this estimate
of 2.4%. (Searl, 1952, p 6).

Drilling results in 1928 indicated that the average grade of ore is
higher in the central portion of the mineralised zone than at either end of
the zone. The portion of the mineralised zone containing the highest grade ore
probably extends over a length of 300 feet with an average width of 35 feet.
The average grade may be 2.4% copper to the 200-ft level. No evidence exists
to indicate the nature of the lode at depth. (Sean, 1952, p 8).

The Dinkum Digger mine is located on relatively flat country with poor
exposures in an area mapped as Corella Formation. The ore occurs in a quartz-
filled fracture in calc-silicate rocks adjacent to amphibolite. Sulphides occur
within a few feet of the surface and consist mainly of chalcopyrite and pyrite.
Sphalerite is present on the dumps. The mine is situated near a major north-south
fault zone. The lode dips steeply east. (Zimmerman, pers. comm.).

METHODS

The methods used in the survey were induced polarisation (IP),
electromagnetic, self-potential (S-P), and magnetic.

Induced polarisation, or overvoltage, occurs when an alternating
or a transient current is forced to flow through naturally occurring electronic
conductors. The principal characteristic is that, following the .abrupt ending
of a current flow in a rock containing an electronic conductor, a prolonged
transient voltage is observed, and this phenomenon is called induced polarisation
or overvoltage.

In the method used in this survey an alternating current was used, and
the IP effect measured was the percentage change in apparent resistivity of the
ground when the frequency of the alternating current was changed. This change
in apparent resistivity with frequency is called the frequency effect and is.a
direct function of the induced polarisation effect. In the presence of electronic
conductors the apparent resistivity increases when the frequency is decreased.
The most commonly occurring electronic conductors are metallic sulphides and
graphite. Parameters other than the frequency effect that are obtained . from

. the survey results are the apparent resistivity and the metal factor, which is
proportional to the ratio of the frequency effect and the apparent resistivity, and. so
proportional . to the change in conductivity of the ground as the frequency of
the applied current is varied.

ADipole-dipole electrode configuration was used throughout the survey;
this set-up is shown diagrammatically in Plate 3. 300-ft dipoles were used
generally; interesting anomalies were resurveyed with 100-ft dipoles.

The Turam electromagnetic method Was used in the survey. The primary
electromagnetic field was produced by passing an alternating current through a
long straight cable grounded at each end. This primary field causes currents
to flow in subsurface conductors and these currents in turn give rise to secondary
electromagnetic fields. In general, the resultant field will differ from the
primary field in intensity, phase,, and direction and will reveal the presence of



conductors. 

Two search coils 100 feet apart were carried along traverses at right­
angles to the primary cable and readings were made every 50 f'eetQ The q'uanti ties 
measured were the ratio of the amplitudes of the vertical electromagnetic field 
at the two search coils and the phase difference of this field between the two 
coils. The ratios are corrected for the variation of the primary field with the 
distance from the cable. Corrected ratios greater than unity, together with 
negative phase differences, characterise conductors. The strengths of the ratio 
and phase anomalies depend upon the depth and conductivity of the bo~ causing 
the anomaly. 

In the S-P method, the natural potential differences between any two. 
points on the ground are m~asured. Negative potentials are characteristic of 
sulphide bodies undergoing oxidation. In the survey area the S-P observations were 
somewhat erratic owing to surface influences that had no geological significance; 
this makes it difficult to obtain the true potentials caused by subsurface 
features, and not much importance can be attached to the S-P results. 

The magnetic method used in the survey consisted of measuring 
variations in the vertical component of the Earth's magnetic field with &1 AB 
Electrisk Malmletning (AB:EM) torsion magnetometer. 

4. RESULTS 

The survey results are presented as plans, and a few profiles are shoWl1. 
to illustrate typical anomalies. 

Plate 2 shows the positions of the major anomalies located during the 
surv~ as well as the majority of lesser anomalies. Traverses surveyed with IP 
in the area of Plate 2 are distinguished from other traverses by heavy lines. 

The main criterion used in assessing the geophysical results was the 
strength of the IP anomalies. Turam anomalies were used to obtain details on the 
posi tion, dip, and size of the conductors causing the IP anomalies. The 1963 survey 
results showed that there are large numbers of Turam anomalies in the survey area, 
but that these anomalies have no significance in the search for orebodies unless 
they are accompanied by IP anomalies. The Turam anomalies are mainly caused by 
shear zones, unmineralised in the majority of cases. 

Geological mapping during the 1963 and 1964 surveys showed that, with 
the possible exception of the area around 45,000E, there are no graphitic rocks 
in the surveyed area and so the frequency effect anomalies can be reasonably 
assumed to be due to mineralisation. 

In evaluating IP field results, the reSistivity, frequency effect, 
and metal factor were all considered. Although the frequency effect anomaly is 
the actual IP anomaly, the amplitude of the frequency effect is no criterion of 
mineralisation because it is known that in a medium containing polarisable 
metallic mineralisation, the effects measured at the surface will be directly 
influenced by the absolute resistivity of the surrounding rocks. Hence, for 
exa~ple, a small amount of polarisation due to weakly disseminated mineralisation 
in a high resistivity rock will give rise to much larger frequency effects than 
the same mineralisation in a lower resistivity rock. 

The metal factor is proportional to the change in apparent conductivity 
of the ground as the frequency of the applied current is varied, and in many cases 
it is a truer measure of mineralisation than the frequency effectQ However, 
resistivity anomalies have a tendency to influence unduly the metal factor results, 
and this fact must be considered. 

The values of apparent reSistivity, frequency effect, and metal factor 
are plotted as ti-TO dimensional graphs and then contoured; these plots are not 
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true vertical sections of the elec-brical prOpS1"ToleS of the grouud. 'DeoaUl:!e ma.ny 
parameters other than the distances between electrod8i:': affect the va1:.18s obta.ir:.ed. 
Contour patterns for anomal:i.es· oa1.:tSed. by ~i.mple sources ha. ... :-e "been deyeloped 
theoretically and these basic patter'us, a..l'ld combina.tions of pa:t-te2.'};lB? (;:EU'J be 
recognized in the complex patterns of field results. 

The strongest IP anomalies found during the sur-yey are the l:i.r,e Gf 
anomalies 2200E/5200N, 2350E/6000N, 2350E/6500N 9 2350E/7;)OON, 2400E/T500N ~ end 
2425E/8000N (Plate 2). Profiles on Traverses 'l000N and 5200N are shown in 
'Plates 3 and 4. Only the IP results using 100-ft dipoles are shown~ though. 
300-ft dipoles were also used. No differentiation is made be-:;'!iTgeXl these ~:Lx: 

strong IP anomalies. HO'\'Tever~ the Turarn anomalies s.t 2400E/7500N a.nd 2425E/8000N 
are much weaker than at the other IP anomalies. 

At 2200E/5200N the Turam results :i..ndicate the presence of a strong 
conductor dipping east. On Tra.verse 6000N ~ the Turarn an.omaly apli t~ into two 
narrower ones at 2350E and 2200E. The conductor-os appear to dip steeply east? 
but the conductor at 2200E is probably west of the IP anomaly and so IDaJr not be 
mineralised. A gossan trending north-"north<-east occurs on the anomaly a.t 2350E/ 
6000N, and some old mine workings are on the gossan. A fa·'.il t· trending north­
west occurs between the IP anomaJ.ies on Traverses 5200N and 6000N~ and another 
between the anomalies on 6000N and 6500N (Dalhd'i:z ~ pers. commo). 

The IP anomalies at 2350E/6500N and 2350E/7000N are both associated 
with Turarn anomalies caused by stron.g conductors dipping steeply east. A sha.llow 
pit exists on the anomaly line just south of Trave:r.·se 7000N. 

The IF anomalies at 2400E/7500N and 2425E/8000N have only weak~ narrow 
Turarn anomalies associated vii th them. The anomalies are not due to very strong 
conductors and there is a possibility that the IP anomalies are due mainly to 
disseminated mineralisation. 

On Traverse 8400N ~ the IF anomaly is only of medium str.::mgtb. and is at 
2425)]. The Turam results show a strong though rather narrow conductor here. The 
line of IP anomalies disappears at Traverse 8900N ~ though a weak anomaly appears a1; 
2100E, .vest of the main anomaly line. 

Gossans have been mapped both east and west of the main line of IP 
anomalies (Dali,vi tz pers. comm.), bvt only two of these are definitely associated 
wi th IP anomalies. One is immediately south of 3200E/60QON ~ arld the other 
immediately north ·of 3100E/8000N. These are both associated with weak: anomalies. 
Much of the area here is covered by quartzite ru'bble arJ.d it is possible thai; other. 
anomalies are also associated with goss~~s, not mapped. A line of weak IP 
anomalies runs from 3200E/6000N to 3'700E/8900N (Plate 2) and o+jher anomali:9s 
also occur in the area. The positions of these anomalies 'were ~ j.n most cases ~ 
estimate(i from IP work with 300-ft dipoles. The eastern end of the IP profile 
(IOO-ft dipoles) in Plate 3 shows a part of an anomaly; the complete anomaly 
was delineated with the 300-ft di.pole. 

Plate 2 shows strong IP anomalies at the Dobbyn mine on Tra'18rses 
200N, 0, and 250S. The anomalies continue south of the mine as medium strength 
anomalies to 1000_S, and north of the mine to 800N. The anomalies continue north 
as wElak anomalies to 2500N and south to 2000S. The Dobbvr .. main shaft is a few 
feet south of Traverse 0 at 1000E. . " 

Turarn anomalies caused by modera.te eonductors are associ.ated bTl. th the IP 
anomalies north and south of the mine. The IP and T'.l.rarn results show the north-­
trending mineralised shear in which the Dobbyn mine is located. The results suggest 
that the mineralisation in the shear is strongest at the mine~ but may extend to a 
greater depth north of the mine. The mine was evidently worked only as a small but 
rich deposit (17% copper). Hov,ever 9 the IP results suggest the mine may be a fairly 
large, low-grade deposit. 

. East of the Dobbyn mine there are three lines of IP a.nomalies~ from 
16.5oEh nrl()C~ t.n J.91) OE/3')OON ~ from 2.300E/400N to 2400E/800N, and from 3100E/lOOOS 



" 

to 3050E/1500N... These anomalies have associated Turam . anomalies and are .. 
probably due to weakly mineralised shears. The IP anomalies at 2000B/800N and 
1900~1500N are of medium strength~ whereas the other anomalies are all weak; the - . 
results thus indicate that the mineralisation probably increases in strength here. 

At the Kohinoor mine (Plate 2) the Turam anomaly is very strong~ but the 
IP anomaly is weak. The Turam anomalies associated with the IP anomalies at 
3300E/14,070N (the Kohinoor mine), 3250E/14,500N, 3025E/15,500N~ and 2800E/ 
l6,500N are almost identical: they are all very strong,-wide, 'off-scale' 
anomalies. These Turam anomalies are probably caused by the zone of' shearing in 
which the Kohinoor orebody occurs. The weak IP results are probably due to a 
narrow zone of mineralisation. . , , 

North of the Kohinoor mine, medium strength IP anomalies. occur at 2850E/ 
17,500N, 2850E/18,OOON, 2800E/18,500N, and 2750E/19,OOON. The associated Turam 
anomalies are all strong except for the one at 2850E/18,OOON, which is of medium 
strength. An old shaft and some ~:hallow diggings known as the Copperless mine 
are on this line of anomalies. Th~ IP anomalies become weak north of the 
Copperless mine and eventually die out betvreen Traverses 21,500N and 22 ,500N. 
Profiles for Traverse 18,500N are shoi'm in Plate 5. There is e.vidently an 
increase in the strength or width of mineralisation at the·.popperless mine. 

In the extreme north-eastern corner of Plate 2, two fairly long lines 
of weak IP anomalies lie in an area where there are a number of old workings and 
shafts known locally as the 'Bull Creek shows'. The anomalies appear to continue 
north of the surveyed area, but it is doubtful if the anomalies i'lOuld become 
stronger. 

In the extreme western part of Plate 2, two lines of weak IP anomalies 
are shown from 850W/4500N to 850W/5200N and from 2500W/7500N to 2100W/IO,400N; 
this second line has shallow "Torkings all along it. These anomalies are· not 
considered significant. 

Geophysical results in the Orphan mine area are shown in Plate 2 and, 
in more detail, in Plate 6. The Turam anomaly in the centre of Plate 6, from 
9600E/3700N to 9250E/5200N, corresponds to the fault in which the Orphan lode 
is situated. The IP results show that only a short length of the lode is 
mineralised; the IP anomaly disappears between 4500N and 4600N. 

Traverse 4100N is on the junction of the east and west lodes. The 
, very wide Turam anomaly on Traverse 4200N is due to the fact that the anomaly is 

caused by two conductors, the east and west lodes. The west lode was the first 
to be found and worked, and more development has been done on this than on the 
east lode. The Turam results show that the west lode ends abruptly between 
Traverses 4200N and 4280N at about 9300E. The main ore-shoot is at the junction 
of· .. the two lodes (approximately 9600E/4100N). The east lode has been worked 
for only about 100 feet north of the junction of the two lodes, the stopes ending 
abruptly on what might be a minor fault. As the IP and Turaro anomalies continue ;: 
north, further prospecting in this direction on the east lode as far north as 
Traverse 4500N may be warranted. However, the short length of the line of IP 
anomalies on the Orphan mine compared with the length of some of the lines of IP 
anomalies elsewhere in Plate 2 suggests that the Orphan mine has only very 
limited ore reserves. 

The line of Turan anomalies running from 9025E/3700N to . 
9000E/5200N (Plate 6) coincides i'lith a branch of an anomaly w'hich was found in the 
1935 geophysical survey and which was interpreted by Horvath as a tectonic feature, 
probably a crush zone in porphyry (Rayner & Nye, 1936, p 7). Isolated patches 
of gossan can be found along this line of Turam anomalies, but there are no copper 
indications. The absence of IP anomalies makes this line of Turam anomalies of 
Ii ttle importance. The line of Turam anomalie s running from 10,150E/3700N to 
lO,025E/52QON is probably due to an unmineralised shear. 

A number of high metal-factor anomalies due to slight frequency effects 
and low resistivity values were located. The positions of five of these anomalies 
are shown in Plate 7. Other anomalies of this type are along the eastern edge 
of Plate 2 (exclllding the Orphan mine ,qnd Bull Creek area anomalies) and also at 
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550W/13,000N and 6000E/4500N (Plate 2). It is doubtful if these anomalies are
of any significance in the search for orebodies, though in some cases they may
represent weakly disseminated mineralisation. They are more likely to be due to
areas of tl4ck conductive overburden.

In the 1963 geophysical survey an area of possible mineralisation was
found around 45,000E and further IP work was done there in 1964. Plate 8 shows
geophysical results and also a typical IP profile (Traverse 1000S). These anomalies
occur on an alluVial plain with no outcrop. The IP profiles show that the main
effects are the resistivity anomalies. The Turam anomalies may be due to hori-
zontal or near-horizontal conductors. The S-P method gave no anomalies.

a

The anomalies may possibly be due to weakly disseminated mineralisation,
but on the other hand they could be caused either by carbonaceous sediments
similar to those observed in outcrop on a ridge to the north or by thick
conductive overburden. There are no outcrops in the area and the cause of the
anomalies could only be determined by drilling. Because of the considerable
distance over which the strong Turam anomalies persist, it is considered that at
least one test drill hole in the area would be justified.

Four IP traverses were surveyed at the Crusader mine (Plates 1 and 9).
IP anomalies extend over a length of 1200 feet (Plate 9), but are strong only
on the two middle traverses.

The IP results mereli - confirmed the findings of a geological survey
(Searl, 1952) that the central part of the lode is the richest, and no further
information can be deduced from the results. The area is one of mainly quartzite
outcrop, which makes good electrode contacts almost impossible to achieve. IP,
Turami -and S-P methods are very difficult to use effectively under these conditions.
However, the Crusader mine may be a reasonable prospect if the lode should continue
at depth. The only way to test this would be by drilling.

Turam and IP results at the Dinkum Digger mine are shown in Plate 10.
The results are not very encouraging. The main Turam anomaly is south of the
mine shafts. The IP anomalies suggest shallow mineralisation only, and the IP
anomalies associated with the mine workings have little north-south extent.
There is a set of IF and Turam anomalies west of the mine workings. From surface
geological mapping these do not appear to be due to copper mineralisation. The
Dinkum Digger mine appears to be only a small copper prospect.

5. CONCLUSIONS AND RECOMMENDATIONS 

The aim of the geophysical survey was to search for economic copper
deposits, particularly in the primary zone.

The most important anomalous area found was between 2200E/5200N and
2425E/8000N. The Turam results suggest that the anomalies at 2200E/5200N,
2350E/6500N, and 2350E/7000N are stronger than the anomalies at 2350E/6000N,
2400E/7500N, and 2425E/8000N, but the IP anomalies show no distinction..

Other anomalies of importance were found in the following localities

the Dobbyn mine area,
the Copperless mine area,

c)^between 2000E/8001 and 1900E/1500N,

cel^
the Crusader mine,
the northern extension of the east lode of the
Orphan mine, and

f)^the area of weak anomalies immediately east of
the main anomalous area.



v----

8. 

Geological mapping showed no graphitic rocks in these areaS and the 
anomalies are assumed to be due to mineralisation. 

The Crusader and Orphan mines are in the area mapped as Argylla 
Formation on the Dobbyn 4·-mile series geological map. The other important 
anomalous areas are mapped as being in the Leichhardi Metamorphics. 

The only Wa;! to test the anomalies is by drilling. Besides the 
drilling of anomalies expected to be due to mineralisation with economic 
potential , it is considered that certain other anomalies should be drilled, not 
necessarily with regard to the economic prospects, but primarily to obtain 
information on the physical properties of the conductors causing them. Such 
information would assist the interpretation of the IP and Turam methods and 
should allow a critical assessment to be made of the applicability of these 
methods in the region. 

The following drilling recommendations are designed only as a 
preliminary testing programme. Should any hole prove economic copper mineralis­
ation, a revised, more detailed drilling programme would have to be arranged. 

Three drill holes are recommended for initial testing of the major 
anomalous area: 

(1) At 2600E/7000N, depression 50°, direction west along the 
traverse, length 400 feet. 

, 

(2) At 2500E/6000N~ depr~ssion 500
, direction west a.long the 

traverse, length 400 feet. 

(3) At 2350E/5200N, depression 50°, direction west along the 
traverse, length 400 feet. 

Drill holes recommended for initial testing of other areas are 

(4) At 3200E/6000N, vertical h~le, length 300 feet. This is to 
test the area of weak IP anomalies immediately east of the 
main anomalous area. The weak IP anomaly at 3200E/6000N is on 
a concretionar,y gossan (Dallwitz, pel's. comm e ) 

(5) At 3050E/11,500N, depression 450
, direction west along the 

traverse, length 400 feet. 

(6) At 3050E/18, SOON, depression 450
9 directi on west along the 

traverse, length 400 feet. 

Holes (S) and (6) are to test the Copperless mine area. 

(7) At 2200E/I500N, depression 500
, direction west along the 

traverse, length 400 feet. This is to test the medium 
strength IP anomaly at 1900E/I500N. 

( 8) At 2200E/2000N, depression 50°, direction west along the 
traverse, length 400 feet. This is to test the northern 
continuation of the IP anomaly to be tested by hole (7). 
The IP anomaly has here become weak and the Turam anomaly 
has become strong and wide. 

The two hoI es (1) and. (8) are intended to show the 
course of the changes in character of the Turam and IP 
anomalies between Traverses 1500N and 2000N. 

(9) At 95S0E/4600N, depression 450
, direction west along the 

traverse,. length 400 feet. This is to test the strong 
Turam anomaly extending north from the Orphan east lode, 
at a point where there is no IP anomaly. The hole 'would 
check t~e interpretation, based on the IP results, that 

J~ 
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. - the fault :1.s vnmineralised here • 

(10) At 1150E/400N, depression 550
, direction west along 

the traverse, length 400 feet. 

(11) At 1150E/400N~ depression 75 0
9 direction west along 

the traverse~ length 500 feeto 

Holes (10) and (11) are to test the Dobbyn shear 
north of the mine. Hole (ll) is a deeper hole at 
the same site as (10) and would be required only if 
(10) intersects mineralisation, It is mainly to 
check the IP results, lvhi.ch suggest that the 
mineralisation persists to greater depth than below 
the Dobbyn mine. 

(12).- At 45,000E/0~ vertical hole~ length 300 feet. This 
is to test one of the anomalies in the area a.r01md 
45,000E. 

Although no holes have b~~n suggested on the probably mineralised part 
of the northern extension of the Orphan east lode as far north as 4500N, or on the 
Crusader mine, these are two areas which may warrant testing. However, 1;he 
present interpretation suggests that they are areas of limited 0re reserves. 

No further work is recommended at the Kohinoor and Dinkum Digger mines. 
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APPENDIX --
List of permanent marks 

Permanent marks consisting of one-inch diameter steel rods about 
two feet high set in concrete with grid co-ordinates marked in the concrete 
were set at the following positions on the grid so that the grid can be 
relocated, especially in anomalous areas. 

1000E/0 32OOE/6000N 2800E/17,500N 

, 1 OOOE /400N 3200E/6500N 2800E/18,5OON 

2000E/1500N 3200E/7000N 2800E/19,500N 

2400E/5200N 32 00E/75OON 6300E/17,500N 

2 400E /6000N 44QOE/52OON 5700E/18,500N 

2400E/ 65OON 4900E/6000N 5300E/19,500N 

2400E/7000N 9400E/4600N 8100E/20~500N 

2400E/7500N ,>\'",... 9400EtfO,500N ,I.i:;'~· ".-:~. 
.":V' I;' 

2400E/8000N 
,.,' / 

2400E/ 8400N 

A permanent mark was also set at 800E/960N on the Crusader grid. 

-.. 
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