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SUMMARY

An aeromagnetic survey was made over the Mount Cuthbert/
Dobbyn mineral field, the survey area being bounded by latitudes
19°22'S and 20°08'S, and by longitudes 139°46'E and 140°16 1 E.
The survey consisted of two parts : (a) coverage of the whole
area with east-west traverses at half-mile spacing, and (b) detailed
coverage of a much smaller area around Dobbyn with east-west
traverses spaced at one-tenth of a mile. The object of the survey
was to determine the geological structure of the area, particularly
that part covered by soil and alluvium.

Copper mineralisation occurs in a meridional belt of
Precambrian formations, namely the Leichhardt Metamorphics
(?Archaean) and the Argylla and Corrella Formations (Lower Proterozoic).
At least one-third of the area is covered by Cainozoic alluvium,
and it was thought that the meridional trend of the Precahtbrian
formations might continue beneath the alluvium to the north of the
region of outcrop.

The results of the survey indicate that the meridional
trend of the Precamblian formations continues beneath the alluvium.
Five magnetic zones have been delineated as a result of examining
the magnetic profiles for the whole area. Interpretation of the
contoured magnetic data for the detailed area around Dobbyn was not
done because of its complexity and because the fine geological
structure is not readily related to the contour pattern. More
geological information is required before an interpretation is
attempted; further detailed surveying is recommended immediately
to the north of the Dobbyn detailed area.



1. INTRODUCTION 

During the period. 28th August to 9th November 1963, an 
aeromagnetic survey w~s carried out over the xdount Cuthbert/Dobbyn 
mineral field, the approximate boundaries of the survey area being 
latitudes 190 22'S and 20008'S, and longitudes 139046'E and 
1400 16 1 E. The survey comprised two parts: (a) coverage of the 
whole area with east-west traverses spaced at half a mile, and 
(b) detailed coverage of a relatively small area around Dobbyn 
with east-west traverses spaced at one-tenth of a mile. The object 
of the survey was to determine the geological structure of the 
area, particularly that part covered by soil and alluvium. 

The survey area measured about 50 miles north-south by 
30 miles east-west. Its position is shown in Plate 1, which also 
shows the four sub··divisions of the area, and the position of the 
detailed area around Dobbyn. . 

Mining activity took place in the survey area between about 
1910 and 1930, but it was mainly concerned with rich secoLdary ores 
of copper. Usually the mines closed down when low grade primary 
ore was reached. 

Prior to 1963 only two geophysical surveys were conducted 
within the st~vey area (Rayner & Nye, 1936a and 1936b). I~ 1963, 
the MetaUiferous Group of the Bureau of Mineral Iiesources undertook 
a geophy·aical survey us:i.ng electromagnetic, induced polarise:i;ion, self
potential, and gravity methods. The a.erOmELo"1letic survey descri'.Jed 
in this Record complemer..ted the ground geophysical survey. 

At least one-third of the survey area is covered by 
Cainozoic alluvium. The mineralisation is contained in a meridional 
bel t of Precambrian fOl'Inations, namely the Leichhardt l'iIetamorphics 
(?Archaean) ar.d the Argylla and Corella Formations (Lower Proterozoic). 
It appears that the trend of these formations continues underneath 
the alluvium to the north of the rE:glon of their out crop, and it is 
in this region in parttcular that it was hoped that the aeromagnetic 
survey would be of value in determini.ng the structure. It was not 
expec(;e<i that the reconnaissaP..ce survey would detect any mineralisation 
directly although this possi bili ty wa.::; not ruled out. 

2. Q:20LOGX 

The following is a summary of the geology of the area as 
described by Carter, Breoks, and Walker (1961). 

Genere.l 

The survey area (Plates 1 & 3) lies on the eastern flruL~ 
of a highly mineralised Precambrian belt, which extends nearly 400 
miles in a north-n.orth-westerly direction, and whicb :l<1S a maximum 
breadth of 100 miles. The rock types of this helt include grrulite, 
metrunorphics, and little-altered sediments and lavas, which range 
in age from probably Archaean to late Upper Proterozoic. Along the 
eastern flacl~ of this belt, lying ID1conformably upon it, are 
Cainozoic soil a:1d alluvium, in which there are Hesozoic inliers. 
l':Iesozoic outliers lia unconformably upon the Pre::;ambrian. 
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Two depositional basins developed in the belt during 
early Proterozoic time, and two major orogaiic compressive phases 
then caused strong folding and fau:ting along approximately 
meridional axP.3 and were probably associated with granite emplacement. 
MinereJ.isation generally appears to be epigenetic and was possibly 
due to the granite emplacement. 

A mining industry has developed in the belt to exploit 
copper, silver-lead-zinc, and uranium deposits. Other minerals have 
been found, but are not of such economic importance. 

The stratigraphic succession of the Precambrian rocks is 
illustrated in Plate 2. The relatively undisturbed Mesozoic 
overlies the Precrunbrian with complete unconformity on the north
eastern flank, and the Cainozoic overlaps the Mesozoic to rest 
directly on the Precambrian, also with complete unconformity. No 
Upper Proterozoic or Palaeozoic rocks have been found in the survey 
area. 

Notes on the individu~ formations 

The Leichhardt Mct,am..2..~h.~~. This formation outcrops as a belt, 
of maximum width nine miles, trending north-north-east from the south
western corner of the survey area. It consists of h:i.b'hly to moderately 
metamorpbc~ed acid lavas with some metamorphosed sediments, 
metabasalt, mid rare tuff. The acid lav~3 have a fairly wide range 
of composition but the main lava is metada:::ite; they have been 
subdivided into four groups, only one of which has ferromagr.esian 
ffiiner~ls in an amount greater than subordinate. However, all specimens 
rnicroscopically examined by Walker have shown some un-named ('paque 
iron nineral. 

The nobbyn 4-mile geological map shows the Leichhardt 
Metamorphics to be the host rocks for a considerable number of 
metadolerite dykes and sills • 

. r;rhe Argylla Formation. The Argylla l!"ormation crops out mainly as 
a meridional belt to the east of, and adjacent to, the Leichh.ardt 
it1etamorphi cs, with several isolated areas of outcrops to the west and 
north-west. In addition, in the south of the area, there are two 
outliers, lying conform~oly on the Leichhardt rJetamorphics. 

The lithology is desc::-ibed as metamorphosed rhyolite and 
metadacite, with smaller quantities of metabasalt, tuff, 8.gg~omerate, 
quartzite, arkose, calc-silicate rocks, conglumerate, slate, schist, 
and gneiss. The grade and type of metamorphism varies cO~3iderably 
from place to place. 

Tr.e main laya is typically coarsely porphyritic, being mostly 
metarhyolite. 1!'erromagnesian minerals are not common, but some 
biotite occurs in the flows. Iron oxide grains are evenly distributed 
through the red brown flows. The metEUlorphosed sediments include 
conglomerate, quartzite, schist, including dark red-brown mica schist, 
crystalline limestone, and calc-silicate rocks. 

The relation between the Argylla Formation and the Leicfihardt 
Metamorphics has not been satisfactorily established. No unconformity 
has been observed between them; they have been differentiated because 
of an apparent disparity in the overall grade of metamorpnism., 



• The Myally Berls. These beds form a belt trending north-north
east, to the west of the Kalkadoon Granite. The;}r are essentially 
of quartz arenite, generally medium-grained to coarse-grained 
sandstone and quartzite, with conglomer'3.te and pebble beds near the 
base. 'rhe top of the succession is defined by several hundred feet 
of acid and basic volca:J.ics outside the survey area to the north-west. 

The Corell~ Formatiqrr. 
north-south, one through the 
along the eastern b0undary. 
Cainozoic soil and alluvium. 

This formation forms two belts trending 
centre of the survey area and the other 
The two belts are separated by 

The rocks are characteristically thin-bedded and cunsist 
dominantly of fine to coarse-grained calc-silicate hornfels, gneiss, 
and granulite, with thinly interbedded pelitic and psrurunitic rocks. 
Lenses of amphibolite and of white or pink calcite are common, and 
in local zones of intense metasomatism 'red rocks' have been formed 
by the precipitation of haematite during alteration. Within the 
succession are a number of lenses of slate and Jchist, incl.ucJ.ing 
carbonaceous slate ruli graphitic schist, up to abcut ten miles long ru1d 
several hundred feet -'chick. 

Surpr~~e Creek Beds. These beds form a meridio~al ba~d on the 
western lindt of the survey area. They consist of siltstone,sandy 
shale and slate, sandstone, quartzite, 8~d dolomite. The characteristic 
lithology is impure int e:;"bedded arenaceous and argillaJ80us bedG. 

JJ?Jl.eOUfl rocks. Two bodies of granite, the Kalkadoon Granite a..'1d 
the Naraku Granite, both Precambrian, have been mapped withir.. the 
survey area. 

rrhe I'.alkadoon G:rani te intrudes the Leichhardt JiIetamorphics 
and the Argylla li'ormation in the central part of the survey area. It 
is a composite body, the greater part being granodiorite. Near the 
Crusader Mine an adamellite h.J.s invaded the Argylla ]'ormation and a 
grani te has been observed L1 the Dobbyn area. A specimen of Kalkadoon 
Granite taken 10 miles north of Dobbyn has been analysed and showed 
no ferrom~aetic minerals. 

The Naraku Gr:-:l.uite exists as isolated masses, all within the 
eastern belt of the Corel::'a, Formation. The main body is probably 
adamellite. Opaque iron minera.l occurs in small amounts 

Metadoleri te dyke swarms and a'1astOl.1osing dykes are contained 
in the Leichhardt l'iIetamorphi~s and Argylla Formation and p.xe most 
conspicuous in the survey area along the near-meridional zones from 
north of Dobb;yn south through Mount Cuthbert (along the ax:!.3 of the 
tectonic weh). They contain small amounts of ilmenite. 

A body of Ewen Granite overlaps the western boundary of the 
survey are;;>., 

The geologi.cal structure 

The strllctural interpretation given below is mainly due 
to Dr J. Horvath, Senior Geophysicist with the Bureau of Mineral 
Resources. 

Folding is generally simple in the survey area, and there is 
no evidence of the overturning found elsewhere in the Precambrian belt. 
The Leichhardt i'iIetamorphics and Arg-.flla Formation, intruded by the 
Kalkadoon Granite, appear to be folded into a major anticline whose 
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axis is near-meridiornJ.. The 1irgylla Pormation crops out on the 
eastern flank of the Leichhardt Netamorphics and also on the west 
as isolated outcrops. The contact between the western outcrops of 
the Argylla F0rlllation and the bIyally Beds on the one side and the 
Metamorphics and Granite on the other, is probably a fault plane. 
The south-eastern boundary of the Argylla Formation is delineated 
by the flIount Remarkable ii'aul t, which strikes north-north-east. This 
fault is one of the majo~ features of the area; it is thought 
possible that it extends northwards, from where it is shown to terminate 
on the geological 1P..:l.P (Plate 3) across the Argylla Formaticn and 
Leichhardt IvIetamorph~cs, having an association with the shear zones 
responsible for copper mineralisation in these formations. It is 
also suggested that these shear zones, together with these fc·rmations, 
extend northwards beneath the cover of the Cainozoic. To the west 
of this central block, the Hyally Beds and the Surprise Creek Beds 
are folded into a major syncline with a meridional a.~is. 

The Mesozoic which abuts the Precambrian in the :'lorth-east 
is comparatively flat lying. The Cainozoic overlaps the Mesozoic 
on to the Precambrien, fornring a thin veneer, thickening northwards. 

Mineralisat:j..2!! 

Copper is the only mineral that has b~en mined extensively 
in the survey area, although other metals are known to occur. Metallic 
mineralisation is ccnfined to the Precambrian. The copper is very 
wide-spread and has been mined in every Precambrian f.:>rmation with 
the exception of the Myally Beds. The principal mines were 1vIol'..:~t 

Guthbart and Kalkadoon but n"U.'Uerous others have produced coppe~ in 
smaller quantities. In all cases mining was from the zone of secondary 
enrichment, and ceased in dept~1 when the rrimary ore was reached. 

The deposits are within or very close to fault zo~es or 
shears, and this fact, together wit~ the variable distribution in 
a variety of host rocks, indicates that the deposits are epigenetic. 

Th8 interpretation of the m~;netic data has been confined 
to relating "!;:"e profiles for tll-2 whole survey arec;. to knovm geology 
and to making observations on the general ma£1lC"Gic pattern f()rmed 
by these profiles. The profiles are shown in Plates 5, 6, 7, and 8 
for areas 1, 2, 3, and 4 respectively. The north-south scale on 
these plates has been expanded with relation to the east-west scale in 
order to spa.ce the pr.:>files sufficiently to avoid confusio~l. In 
Plate 4 every fifth pl'ofile is shown superimposed on the geological 
map at normal scales. 

The contoured ma.g'1etic data for the small detailed area 
around Dob\yn are shown in :?late 9. An interpretation of this data 
has not been made because of its comp:"exity and beca.use it is clear 
from geological traverses, carried out for the Metalliferous Grou"!?, 
that the geological structure is fine and not readily related to the 
contour pattern. 'fhe area is faulted across the regional strike, 
resulting in strong magnetic features that tend to obscure the north
south trend and make correlation difficult between the magnetic and 
geological data. Further geological information is required before an 
interpretation is attempted. 



, Difficulties with the magnetometer caused noise to be 
recorded on some of the profiles and this is particularly evident in 
the north-w'estern part of the area (Pl5.tes 5 & 6). It did not 
seriously handicap the interpretation work described in this Record. 

Concerning the profiles for the whole survey area, it is 
possible to delineate five major magnetic zones, as shown in Plate 4, 
although in SODle places the delineation is doubtful. 'rhese zones 
trend north-south in conformity with the known geological st~cture. 
Zone 1 correlates well with the outcropping l'.Iyally Beds and 
Surprise Creek Beds, on the western side of the survey area, and 
with their hypothetical extension northwards beneath the Cainozoic 
blanket. This zone is almost featureless magnetically, exce?t for 
a few low-amplitude anomalies on the western border. The faults 
within thi s zone ';iere not detected magnetically, with the single 
exception of the larger of the two faults four miles east-north-east of 
the Vfuite Hills Homestead, which gives a magnetic 'low! The magnetic 
pattern of this zone is what was to be expected from a conJideration 
of the petrography of the Nyally and Surprise Creek Beds. Infaulted 
blocks of Argylla ]'or:nation cannot be distinguishp.d from the Uyally 
Beds, in marked contrast to the outliers of Argylla Formation in the 
Leichhardt Metamorphics. 

Zone 2 is approximately coincident "i th outcrops of Kalkadoon 
Granite, Leichhardt HetamoJ.'lJb.ics, Argylla Formation, and Corella 
Formation west and south of the Leichhardt River. The m~!etic 
pattern is complex, with anomalies of many shapes 1".-:1(1 with aJl:yli tudes 
of up to 2000 gammas. No clear distinction between the Kalkadocn 
Granite and Leicrillardt lvletamorphics can be made. Two blocks of Argylla 
~'ormation occur as outliers in the Leichhardt Het8J.Jlorphics at about 
longitude 1390 56'E, latitude 200 7' S. Thes l ; are distinct and show 
up as large-.ampli tude anomalies, attributed to either calc-silicate 
or metabasalt rocks, both of which occur within the Formation. The 
zone has been subdivided in its northern part, the division passing 
in a generally southerly direction from the Pour I'iiile Creek; it is 
postulated to extend to the region between the Dinkum Digger and 
Crusader Mines. This division should represent a difference in rock 
types; for example, the western subdivision may represznt Kalkadoon 
Granite and Leichhardt Ivletamorphics while the eastern subdivision 
may represent Argylla ]'c.rmation or Corella Formation or both. 

Depth estimates indicate that the Precambrian formations 
slope down VE::qr gradually und&r "tr_e soil cover, being at a depth of 
approximately 400 feet below the surface along latitude 190 30'S. 
The depth estimates were made using the method of Peters, (1949) with 
a factor of 1.6. The western subzone appears to be about 100 to 200 
feet deeper than the eastern subzone but this may be due to a 
greater depth of weathering. 

Zone 3 includes the Cainozoic sediments drained by the 
Pinnacle and Cabbage 'l'ree C:r.eeks and e~~tends northww.-t:.s beyond Coolullah. 
The Corella l!'orrnation, adjacent to this zone on the east a..?J.cl west, 
causes considerable magn8tic disturbance whereas the zone itself is 
magnetically undisturbed. This suggests that if the Corrella I"orma"tiion 
underlies the zone then it is at a considerable depth. 

The northern boundary of Zone 3, and hence the southern 
boundary of Zone 4, is indefinite in Plate 4. The magnetic profiles 
do not contain sufficient information to enable the junction of magnetic 
Zones 3 and 4 to be deterillined. 
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Zone 4, also over Cainozoic sediments, extends in the 
form of a rough triangle from a point about six miles north of 
Coolullah to the northern boundary of the survey. The anOlaalies in 
this zone indicate a deep magnetic basement. 

Zone 5 is on the eastern side of the survey area, from about 
longitude 1400 09'F to the eastern boundary, and includes Corella 
Pormation and Naraku Granite. This zone has a variety of magnetic 
patterns owing to the presence of several rock types, including 
granite, metamorphosed li~estone, calc-silicate and amphibolite 
rocks, and a magnetite-bearing quartzite. Some major anomalies in 
this zone have been indicated as meridional trends roughly along 
longitude 140016'E, and may mark the eastern boundary of Zone 5. 
Most of the flight-lines did not, however, extend far enough east 
to enable this boundary to be delineated. Calculations on these 
anomalies indicate a source depth of about 500 ft below ground level. 
The anomalies are thought to be due either to Corella Formation beneath 
the alluvium or to Soldiers Gap Formation, which crops out to the 
south outside the survey area. 

4. Gm.TC~USIONS AND RECOMI\IENDATIONfi 

Five major m8.b"l'Iletic zones were delineated fro;n tha 
reconnaissance magnetic profiles. A more detail&d examination of the 
profile data shows other magnetic trends and zones but these cannot 
be related to the geology without additional detailed geological data. 

It is recommendad that a detailed area, less faulted than 
the 1963 detailed area, be flown to enable correlations between 
magnetic and geological data to be made. A suitable area ~xtends 
for three miles to the north of the 1963 area; it should be bounded 
on the east by the Leiohhardt River, and on the west by a line at 
least }'.alf a mile west of the contact between the Myally Beds and 
the Kalkadoon Granite. This area will provide information on the 
structure at the Kohinoor Mine and on the Kalkadoon Granite. Generally 
it will provide infor-mation on magnetic Zone 2 and, together with the 
1963 detailed area data, should provide a good basis for the structural 
interpretation of this zone. IJost of the known ore deposits of the 
survey area are in this zone. 'llhe flight pattern and altitude for 
the recommended survey should be as for 1963. 

It is also recommended that four east-west geological 
traverses, spaced one mile apart, be surveyed over the recowaended 
detailed survey area. 
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.APPENDIX 

Operational details 

Equipment 

(i) MNZ1 proton precession magnetometer: This instrument had 
a cycle time of two seconds, i.e. a reading of the 
magnetic field was recorded once every two seconds. The 
output of the maoonetometer was recorded on a Westronix 
recorder and on one channel of a TIC recorder. 

(ii) CTP1 power supply unit 

(iii) AN/ APN-1 radio altimeter: The height of the aircraft above 
ground level was indicated on a dial in the cockpit and 
was recorded on one channel of a TIC recorder. 

(iv) Modified Vinten frame camera: Mounted vertically in the 
aircraft, this 35-mm camera recorded a 1860 field of 
view below the aircraft once every four seconds, in 
conjunction with every second cycle of the 1::1NZ1 
magnetometer. 

(v) MFn3 storm warning magnetometer: This transistorised 
flLlxgate magnetometer was mounted inside a tent at the 
Mount lea aerodrome. It recorded continuously, on an 
Esterline-Angus recorder, the variation in the Bro:th's 
magnetic field. in one fixed direction, viz., the direction 
of the maximum field at the -time of setting up the 
instrument. 

§.pecificatiql1:!i 

(i) Aircraft altitude: Detailed area, 280 ft above ground 
level; remainder, 400 ft above .ground level. 'rhe 
magnetometer detector coil was approximately 30 ft below 
the aircraft. 

(ii) Line spacing: Detailed area 1/10th mile, remainder t mile. 

(iii) Line orientation: East. 

(iv) Storm warning magnetometer: Operated continuously throughout 
the survey. Criteria before take-off: changes in field . 
greater than three gau~nas in any three-minute period 
prevented take-off. Criteria during flight: che.nges in 
field greater than three gammas in any three-minute period 
required recorded data to be studied for decision on 
re-flying survey line. 

(v) Sensitivity: 370 gammas full scale deflection in detailed 
work, 500 gammas full scale deflection elsewhere. 

Staff 

B.M.R. Geophysicists: B.A. Dockery (Party Leader), 
D.B. Tipper, J.S. Milsom 

Draftsmen: A. Crowder, P. Zerial 

Senior Radio Technician: A.S. Scherl 

Pilot: l!'irst Officer G.B. Litchfield 
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