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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, ZEach 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: .-The results of the survey show that the
boundariés 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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fRange, Northern Terrltory} were made betqeen mld-August and early,Nouember
'1965'“'These areas, known'respectlvely as WhiStleduck Creek and., Skinnersn
Pound, lie 75 and 90 miles south-south-east of Tennant Creek (Plate 1)
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i Th Whlstleduck Creeh area’ was completed. w1th(87vsquare~mlles
I ki L
of ‘detailed aeromagnetlclcoverage, but ow1ng to,adverse surveylngwcondltlons

only one flight covéring 16 square niles was flown in the Skinners Pound
area.
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mineralisation” was difcovéred in the amygda101dalﬁmeta,basalt thats forms part
of the lava flows at Whistleduck Creek and copper and lead mineralisation
was dlscovered in the amygda101dal meta—basalt at; Skinners: Pound.

&

sandstone! thhe Lower Proteroaolc Hatches Creek Group.vqlnrg964utcopper.w
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was“carri ‘8d"dut at” a helght of” 500 feet above ground level.along fllght lines
spaced one mile apart. The results were published in the form of a map of
total $agnet}c 1ntens1ty contoursf(gurﬂau of , Mlneral\Resources Map No.
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S _ The geoiogy ofrthe Datenpojt d\Murchlson Ranges Jhas -beeny: s
descrlbed’by Smlth’ Stewart, and Smith‘(1961) - Most, of, _the,.geologi cal inf

mation glven herelndér 4nd sHown in Plates 2, 3, and 4 was derived fron this
work,
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M wﬂ The areas selected for surveylng”lle b
whlch ‘consists basically ‘of sldiments of the,Davenport Geosynclineoyanmhls
Geosyncllne developed'durlng the Lower Proter0201c era,,andhﬁhe Hatches; o
~‘Creek Group of’ sedlments wag’ 1a1d doxn,JYThese sed;ments.merefupllftedrendg
1ntruded by granltes towards the Lose of the Lower Proterozomc; andatherey

e
‘has been no subsequent maJor tectonic movement in the area. OO

The Hatches Creek Group, 1sda thick conformable sequence of
dominantly arenaceous rocks, which constitute” most of the Davenport and”
Murchison Ranges. _The rocks(of{the Group. are, malnlyuthln. ; k9 medium-~bedded,
medlum- to- coarse.-gralned s,lty“s1lic1f1ed quartz sandstone, The, areniites;

- which 1nclude some beds and’ lenses of pebble conglomerate up:- to:ZOOrfez,,tL
" thick, crop out in 1ong,sub-paralle1 rldgesh\w‘n,valleys JDetween;-the xridges,
shale,'81ltstone,’soft greywacke,vand“extrus1ve Nolcan;c,rocks,crop,outada,
The shale, 511tstone, and’ greyuacke are poorly exposed,wand completersectlons
-of rocks of these 11thologles are, seldom seen..gThe‘thlckness of - -the. Hatches
‘Creek Group, ‘about 10 mlles east of the Sklnners Pound area,-has\been:estl-

m_ated £% be 2%5,000" feet'. AL
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Acld and 1ntermédi§té’€ktrﬁ§i@e’rdcﬁsyogcurmﬁithfn'th%(Hatchés“
Creek Group° Usually they can be traced over distances of tens of. mlles and
commonly maintain a fairly uniform thlckness over & large L digtance ~Possible
basic flows are reported by Smith et al, (1961), but_whether .they are extrus-
ive rocks that are members of the Group or s1lls t"t ntrpde the Group is,.
no't’ resolvedo‘ B TATE Lo G0 e el s - e .
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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
grenite. 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 nﬁmérous 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 orders;
commonly only surface silicification is apparent. In places dynamic meta-
morphism has converted sandstone to dense quartzite, and shale had 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&ﬁhqnge%blgggﬁﬁhown that this block consists of basaltic lava flows
with "some interbedded quartzites. Individual flows exhibit an amygdaloidal
and vesicular structure towards the top, and some of the amygdules 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 plagioclase, 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, ehrysocolla, covellite,
chalcocite, bornite, amd chalcopyrite. Basalt commonly contains 0.02 to
0.04% (and up to 0.2%) inherent copper, mainly in the form of chalcopyrite, "
cornite, and chalcocite, In this case, copper minerals have possibly been
concentrated in'the tops of the flows to give rock samples that assagy up to
2% copper, but more generally 0.2% copper. If this is 8o, large deep-seated
copper orebodies are unlikely to be found within the block. :

. In the Skinners Pound area, Smith ef al é1961) mapped a large
block as basic intrusive gabbros and differentiates (Plate 4); Recent in-

~vestigations by Yeaman (personal communication) showed that the basic block .

consists of rocks of the same type (and possibly the same origin) as ‘the

‘meta-basalt flows in the Whistleduck Creek ares. 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 apparent from a study of the o
contour map and the magnetic profiles are assumed to represent the direction

. of bedding of the various meta-basalt lava: flows (Plate 3). Estimates of the

depth to sources were made for a number of anomalies. These estimates indi- ‘ b
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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rldges, poss1bly of quartzite.. Ow1ng to theldlfflcuTt terraln, few of
these beds ‘have been- mappedi“ApparenFly the Hatches Creek Group contains
gneousfrocks recorded‘by ?mlth et al (1961)'
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The maln ba81c block’ls Eoﬁghl \ngular 1n shapeo One"“‘l
vertex of the trlangle iglin tHe" HoPthLs west cortier ‘Of “the ‘ghrvey area’ " Here
the beds have a’south—east strlke and the trends fan out in east to south-
cast directions ‘towards the centrd 6TV HHe arddLe Another vertex of the triangle
is in the north-east corner of the survey area, whére’ the méta-basalt beds
strike slightly south of west. From here the trends change to south-west to-
wards the central south of the are&‘“ ‘In'the centre there is no definite
pattern in the contours and 1t seems, llkely that the meta—basalt beds are not
continudus’ across“theL“ea bat® have Yoeh subJebﬁ to'a’ consxderable amount of

folding -and faultlng. L
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L The. inferred faults=in 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 patiern 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
areca. None of the magnetic results can be associated directly with mineral-
isation. If the copper minerals have been remobilised 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 remohilisation has taken place, prospecting should be directed to
finding a concentration qf ore in the amygdaloidal parts.of the lava flows.
The position of the amygda101da1 parts of the lava flows could not be deter-
mlned from the results of thls survey.

In.ﬁhe nbrth-west ‘of the survey area, outcropping quartz-feldspar
porphyry gives rise to a random pattern of imagnetic anomelies. This pattern
is not apparent on the contour map as the amplitudes of the anomaliés are less
than the contour interval. ‘Such a pattern is normal over an area‘of 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 ared 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 op the azerial photographs and these 1n
turn reflect the structure apparen* in ‘the surrounding sediments,
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4. CONCLUSION}_._'

The survey succeeded in’ determlnlng the magnetlc'pettern over the ;
survey areas with greater resolution that was. achleved in the reconnalssance ¥
survey, but it has added little to the geologlcal knowledge of the areas,J_

On the geological eyidence there is little reason to believe “that economic ¢
concentrations of ore are present, but Af such. concentrations are present the %
,survey results do not suggest a means wherehy they mlght be 1ocated°
_ In view of the above, surveylng of the renelnden~of Skinners
Pound is not recommended. e e ot e ey Py e
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APPENDIX

Operational details

Survey specifications

Detector altitude 250 feet abo#e ground level

ce

Line spacing : One-fifth of a mile between adjacent flight lines
Line direction ¢ LEast-West

Recorder sensitivity : 1st recorder - 100 gammas f,s.d.
: 2nd recorder - 10,000 .gammas f.s.d. for first three

flights. .
18t recorder - 1000 gammas f.s.d., for remaining
: o __flights

Diurnal correction ¢ Applied correction rounded off to nearest multiple
of five gammas

Whistleduck Creek area - 87 square miles
Skinners Pound area - 16 square miles

Area surveyed

Flight line miles ¢ Whistleduck Creek area - 494

Skinners Pound area ~ 94
Equipment
Aircraft : Cessna 180
Magnetometer ¢ BMR proton precession, type MNS1
Recordeis _ : ¢ 1 x Mosely Autograph
1 x DeVar:
Camera, s Modified Vinten frame, 35-mm, 186° field of view
" Radio altimefer : AN/APN-1
Method

For the Whistleduck Creek area, correction for diurnal variation was
determined by flying & baseline at the beginning and end of each survey
flight, The standard vaseiine level for the survey wags 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
menner during any one survey flight.

For the Skinners Pound area, no correction for diurnal variation was
determined., It was assumed that “he 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
& 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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