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SUMMARY

A detailed aeromagnetic survey was made over two areas in the
Davenport Range; one adjacent to Whistleduck Creek and the other in
Skinners Pound. Each survey area consists of a block of meta-basalt
surrounded by sediments of the Hatches Creek Group. Minor copper mineral-
isation has been discovered in the amygdaloidal part of the meta-basalt'in
the Whistleduck Creek area. Minor copper and lead mineralisation occurs in
the meta-basalt in Skinners Pound.

The aim of the survey was to obtain greater resolution of the
magnetic anomalies previously detected over the meta-basalt, with a view
to delineating structure-41-The results of the survey show that the
boundaries of the meta-basalt blocks, coincide with the boundaries apparent
on the 'aerial photographs, while the structural trend within the meta-
basalt blocks is similar to that of the surrounding sediments.
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The Group has been intruded by basic igneous rocks, by quartz-
feldspar porphyry and other acid and intermediate igneous rocks, and by
granite. The basic intrusive rocks and the quartz-feldspar porphyry occur.
over a large area. Small outcrops of granite are found in several lOcalities.
All the sediments intruded by granite are stratigraphically low in the Hatches
Creek Group.

The Group has been folded into numerous basins.and domes and
into synclines and anticlines. In most of the area the fold axes trend
north-west, and many of them have a short sigmoidal Section.

Metamorphism of the Hatches Creek Group is generally of low order;
commonly only surface silicification is apparent. In places dynamic meta-
morphism has converted sandstone to dense quartzite, and shale has been
changed to slate or mica schist. The intrusion of basic rocks has caused
local severe metamorphism of the Group.

In the Whistleduck Creek area, Smith et al (1961) mapped a large
block as basic intrusive gabbros and differentiates (Plate 2). Recent
work,, ,ho,weygei 2hts tshown that this block consists of basaltic lava flows
with'doie- interbedded quartzites. Individual flows exhibit an amygdaloidal
and vesicular Structure towards the top, and some of theamygdules consist
of copper minerals.

Pontifex (personal communication) described a sample from the area
as a porphyritic and amygdaloidal oligoclase meta-basalt whose alteration is
probably deuteric. He identified the main minerals as plagioclaae, actinolite„
epidote, and calcite with minor chlorite and quartz, and expressed the opinion
that after consolidation of the rock a number of deuteric minerals derived
from the basalt became localised in vesicles by late magmatic processes.
These minerals are epidote, calcite, haematite, Orysocolla,
chalcocite, bornite l .and chalcopyrite. Basalt commonly contains 0.02 to
0.04% (and up to 0.2%) inherent copper, mainly in the form of.

- chalcopyrite,
cornite, and chalcodite. In this case, copper minerals have possibly been
concentrated inthe tops of the flows to give rock samples that assay up to
2% copper, but more generally 0.2% copper. ,If this is so, large deep-seated
copper orebodies are unlikely to be found within the block. •

, In the Skinners Pound area, Smith et. al 1961) mapped a large
block as basic intrusive gabbros and differentiates Plate 4); Recent in- .
,vestigations by Yeaman (personal communication) showed that" the basic block-
consisti of rocks of the same type (and possibly the same origin) as the

'meta-basalt flows in the Whistleduck Creek area. Occasionally concentrations
of chalcoPyrite and galena occur in the amygdaloidal and vesicular parts of
the flows, but this mineralisation does not appear to be of economic signifi-
cance;

3. RESULTS 

In this interpretation, it is assumed that the magnetic susc-
eptibility of the Hatches Creek Group of sediments is uniformly low in
contrast with the susceptibility of the basic rocks. The basic rocks detected
by. the survey have been-assumed to be meta-basalt and give rise to the
anomalous areas in Plates 2.and 4. The trends' apparentfrom a study of the
contour map and the magnetic profiles are assumed to represent the direction
of bedding of the various meta-basaltlava:flows (Plate 3). Estimates of the
depth to sources were made for a number of anomalies. These estimates indi-
cated near-surface sources and provided justification for relating the magnetic
trends to the surface features apparent on the aerial photographs.

Whistleduck Creek area 

In the western part of this area separate beds of meta-basalt
were distinguished (Plate 3) and a study of the.relevant.aerial photographs
shows that these beds are represented by valleys contained by steep-sided
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ridges, possibly of quartzite. Owing to the difficult terrain few of-
these beds have teen-mapped.c-"Apparently"te illgtCheS Ore'&07rOUp contains

a sequenCe . Of extrusive babid - idnedUS-Irddk's-reYordeebiSiiithj et"ai ; '(f561)" J
as .-pd ssible basie 1:1611^oriJ od^ ..

jinoCc:; oJ .J

: The'inai.rabaic'bloa lAsi d4ghlyqi°iIiiiii'shap6 u brie - '),^,^_ „^,
vertex of-thetrianite-isin'tl -eYri8Ah41J'We8t 'Odrner.'Of 'the^area 'Here
the beds have a south-east,strike_and,the trends fan out in east to south-
eastdireCtionetc3WardSl the3 oentresathe^:AYthther'VerteX of the triangle
is in the north-east corner of the survey area, whe're the ieta26asalt ldeds
strike slightly south of west. Fro.401erehe trends change to south-west to-
wards the central south of the areLInthe Centre there is no definite
pattern in the contours and it seemsjikely,thatthe meta7hasalt beds arenot
continUOUs'aCrOS8uthee!reaAUe rhave Veen sa ijetttb - a"ednVideralkem6:iintOf
folding and. faulting 0 '^-

JTheA.ilferredtaUltS4n Plate 3 were derived from a study of
the aerial photographs and the magnetic trends. The position of faults in the
central region could not be proposed as the contour pattern is too complex
for the magnetic trends to be recognised.

In the north-east corner of the survey area the east-striking
meta-basalt beds have been displaced south-west by a fault over a horizontal
distance of one mile.

The trends derived from the magnetic contour map reflect the^•
structure in the surrounding sediments that is apparent from a study of the
aerial photographs. Other than 'confirming this apparent Structure, the
aeromagnetic sUrvey'has added little to the geological knowledge of the
area. None of the magnetic results can be associated directly with mineral-
isation. If the copper minerals have been remobiliged after the period of
folding of the Hatches Creek Group, then the highly folded and faulted central
region of the survey area might be the best place to search for mineralisation.
If no such remobilisation has taken place, prospecting should be directed to
finding a concentration of ore in the amygdaloidal parts,of the lava flows.
The Position of the apygdaloidal parts of the lava flows could not be deter-
'mined from the results of this survey.

In the nOrth-west 'of the survey area, outcropping qtarti---feldspar
porphyry gives'nise to a random pattern of0agnetic anomalies. This pattern
is not apparent on the contour map as the amplitudes of the anomalies are less
than the contour interval. Such a pattern is normal over an areaof intrusive
igneous rock. A study of the magnetic profiles suggests that there might be
a concentration of magnetic minerals along the fault planes in this region.

Skinners Pound area

The results of the single survey flight (Plate 4) made to test
the value of the survey method. in this are indicate that a survey of the
whole of Skinners Pound would yield a result similar to that obtained for
the Whistleduck Creek area. The magnetic contour map indicates that the
boundary of the meta-basalt block is the same as that apparent on the aerial
photographs, althouth this boundary is somewhat different from the boundary
between the gabbro and the Hatches Creek Group that is shown on the geological
map. The trends of the magnetic anomalies over the anomalous meta-basalt
area reflect the trends apparent on the aerial photographs and these in
turn reflect the structure apparent in the surrounding sediments.
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4. CONCLUSION;
,

The survey succeeded in determiningjth04gheqcpetts;n over the
survey areas with greater resolution that was achisved,in ; the i reconnaissance
survey, but it has added little to the geological knoNgedgeof,the,ereas..,
On the geological eyidence there is little reason to believe that economic
concentrations of ore are present, but ifucli,concentrations_are present the

. survey results do not suggest a means whereby they might be lo,cated.

In view of the above surveying of the,remainderof Skinners
Pound .is not recommended.: ^ ) ,

, 
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APPENDIX

Operational details

Survey specifications

Detector altitude

Line spacing

Line direction

: 250 feet above ground level

: One-fifth of a mile between adjacent flight lines

: East-West

Recorder sensitivity : 1st .recorder - 100 gammas f.s.d.
2nd recorder 10,0004ammas f.s.d0 for first three
flights.
1st recorder - 1000 gammas f.s.d. for remaining
flights

Diurnal correction^: Applied correction rounded off to nearest multiple
of five gammas

Area surveyed^Whistleduck Creek area - 87 square miles
Skinners Pound area - 16 square miles

Flight line miles^Whistleduck Creek area - 494
Skinners Pound area - 94

Equipment 

Aircraft^: Cessna 180

Magnetometer^BMR proton precession, type MNS1

Recorders^: 1 x Mosely Autograph
1 x DeVar.

Camera^8 Modified Vinten frame, 35-mm, 186 ° field of view
' Radio altimeter^AN/APN-1

Method

For the Whistleduck Creek area, correction for diurnal variation was
determined by flying E baseline at the beginning and end of each survey
flight. The standard La8elinel level for the survey waa the level of the
baseline obtained on the first survey flight. The diurnal correction was
applied on the assumption that the diurnal magnetic field varied in a linear
manner during any one survey flight.

For the Skinners Pound area, no correction for diurnal variation was
determined. It was assumed that the magnitude of the diurnal variation
during a single survey flight would be too small to affect the resulting con-
tour map.

The airborne magnetometer records accepted as survey data showed
a noise envelope of 15 to 40 gammas.

The basis of the interpretation was that the large amplitude
anomalies occurred over meta-basalt lava flows. No measurements of remanent
magnetisation were made and it was assumed that the anomalies were due to
induction by the Earth's field.
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Personnel 

Personnel engaged in the survey were

BMR^B. A. Dockery, W. A, Finney, A. Crowder, I. Heath
J. Boyd, A. E. Busuttil.

T.A.A.^First Officer J. Lord.
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