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BCTION 1. ANNUAL EXPLORATION REPORT.

1. INTIRODUCTION

Exploration Licence 677 covers an area of 62 square
miles, and is situated immediately south of the Daly River copper
field on the southern side of the Daly River, This areca is
approximately 90 miles south southwest of Darwin,

Exploration work on the E.L.. area has consisted of a
complete coverage with colour photography, followed by airborne
geophysics. A follow-up reconnaissance field programme of
geological mapping, geochemical sampling and ground location of
airborne geophysical anomalies was then completed.

2. EXPLORATION

2.1 General

Due mainly to climatic and access conditions, the Daly
River area has proved to be difficult to prospect,

The area has a monsoonal climate, with a short summer
wet season of three to five months and a winter dry secason of
seven to nine months. The mean annual rainfall in the area is
in the region of 30 inches. The intensity of rainfall is high,
with almost all the rain falling within the short wet scason
period.

Access to the area is limited to a short period during
the dry season when the Daly RPiver crossing is sufficiently low
for vehicular use.,

During this period, most of the country in the area is
accessible by vehicle. Dry season roads and tracks provide
reasonable access within the ,L. Cross country drivin: is
possible during the dry season.

Movement within the E.L. is impossible during the wet
season. In this period, the Daly River crossing is not usable.

Considerable difficulty has been experienced by field
parties in gaining access to the area, and several attempts have
been unsuccessful due to the impassable state of the Daly River
crossing.
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The area was flown with colour photography during May,
1972, after a previously unsuccessful attempt during Octcber,
1971.

A low level airborne geophysical survey was then flown
over the complete E.L. area during June, 1972, and the final
results received during September, 1972.

A geological and geochemical reconnaissance survey was
completed over the area in October, 1972. The major aims of
the survey were to geologically map and prospect the E.L. area
at a scale of 1:24,000, to follow up any airborne geophysical
anomalies on the ground, and to conduct a geochemical stream
sediment sampling programme.

2.2 Aexial Photographic Survey

The entire area of the E.L, was flown for the Company
by a contractor with colour photography during May, 1972.

The flight height was 12,000 feet AMGL and the scale
is 1" = 2,000!', The photography contractor also produced an
uncontrolled mozaic suitable for use as a base plan and also
for navigation for the airborne geophysical survey.

The first attempt to complete this contract was nade
during October, 1971, but due to excessive smoke haze from bush
fires and the cloud cover due to the onset of the wet season,
the attempt was postponed until after the 1971/72 wet scason.,
The extended wet season meant that the contractor was unable to
complete the photography till mid May, 1972.

2.3 Airborne Geophysical Survey

A contract was signed by the Company with Mcl'har Geo-
physics Pty. Ltd, to complete an airborne geoprhysical survey
over the entire area. Results from the survey were to include
magnetics, four channel scintillometer and KEM. L.ine spacing
for the survey was i mile, the M,T.C. at 375 feet, and the survey
was to be flown east-west. The energy source for the Kil was
to be the VLF transmitter in Japan. '

During the survey, the contractor found that the signal

from the transmitter in Japan could only be received at a strength

equivalent to the background noise level. This unusual phenom-
enon may have been duc to freak sunspot activity or another
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similar cause. The survey therefore had to be completed without
the recoxrding of the KEM data.

Flying was completed at the end of June, 1972, and the

results received during September, 1972.

Qualitative examination of the airborne results showed
an aeromagnetic pattern which indicated an extension along strike
of the Daly River copper field rocks into the eastern half of the
E.L. arca. Within this area, several aeromagnetic anomalies
were indicated, and four selected for follow-up ground examine-
ation.

2.4 Ground Reconnaigssance Survey

During October, 1972, a field party was able to gain
access to the E.L. area and complete a geological and geochemical
reconnaissance survey.

This survey achieved the following:=-

(a) Geological Mapping « The Burrell Creek Formation,
considered to be the most prospective rock type in the "..L. arca
for location of high grade copper orebodies, was geologically
mapped using the colour photography at a scale of 1" = 2,000',
This formation was mapped in reconnaissance detail.

The Noltenius Formation and other units in the aorea were
considered less prospective and mapped by restricted cross
traverses, coupled with aerial photo interpretation.

During this mapping, a pyritic gossan zone was discovéred,
which recorded slightly anomalous geochemical values for copper. '

(b) Ground follow-up of airborne geophysics - the
four magnetic anomalies selected from the airborne survey results
were investigated on the ground.

Of the three anomalies located within the Finniss River
Group rocks, none were explained by outcropping rocks. No mage
netic rocks occurred in outcrop in these areas, and the exact
reason for the magnetic response is unknown,

The large magnetic anomaly that is situated in the
southwest of the area was found to be due to rocks of the Hermit
Creek Metamorphics which often contain large amounts of dissemin-
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ated magnetite, It is felt that these rocks contain sufficient
magnetite to cause a strong magnetic response.

(c) Geochemical survey - the geochemical stream sedi-
ment sampling prooramme was restricted to the drainage pattern
of the eastern half of the BE.L. area.

The rocks occurring in the western half of the area

were considered unprospective and their drainage systems were
not sampled.

A total of 167 samples were collected for analysis over
an areca of 27% square miles, The average sample density was
6 samples per square mile, All the samples were analysed for
Cu, Bi, Pb, Zn, Ag, Mo, Ni and Co.

Several geochemical anomalies were located by the
stream sediment sampling programme.

The detailed results of this programme are outlined in
the appended report (alsc see Plan No., 854).

2.5 Relinguishment of E.L,

After assessing the results of the exploration nrogramme
to date on E.L. 677, it is felt that the area does not possess
sufficient potential to warrant further exploration.

It was therefore recommended that the F.L., be relinquished.

3. SUMMARY AND EXPENDITURE

A summary of exploration work on E.L. 677 Daly River;
during the period is given below.

Aerial Photography 62 square miles
Airborne Geophysics 62 square miles
Stream Sediment Samples 167 samples collected
Geological Mapping - semi-detail 10 swyuare miles

Geological Mapping - reconnaissance 52 square niles,

The total expenditure on E.,L. 677 for the period was
$5,602,
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- ARCHAEAN.

The Hermlt Creek metamorphics are most probablv lo%s
Archaean age, and comprise migmatite, schist and gneiss.
These metamorphics have been intruded by Cdrnentar; noAranite
and exist as inliers in the aranlte. :

The presonce of thesa Archaean rocks helps to define.
“the western 11m1t9 and explain the structure ¢f the Pine ure€\
goosyncllnp.-~ . : 4
. L 3 .
Structural trends Jn the meTamorohlr 1nlwer strike -
north-west in the A.v area. '

‘ ! The Archaean unconformltv is not reprpsenﬂpd in the
Al P. ‘ared,. but a structural and metamorphic uncoufoxwlty has
'boen observed wlth Proterozoic sedlmpnts in The &vm Joangle o

.area. : ; R

e The Hermit Creek Metamorphlcs outcropplnq the AP,

: area consist of high grade biotite Kvanite schists, and con-
%+ tain-appreciable quantitles of magnetlte, cau51ng a maanetlc—
- ally dlstnrbed area in the granite,

- LowER PRO‘I‘EROZOIC )

Finnlss R1ver G:oup. This is basically a greywacke, silt-
‘stone.assemblage; and is divided xnto two formations; ‘
the Burrell Creeek Formation and the Noltenius Formatlon._

These formatlons are time stratlgraphlc equlvalents.

Sedimentary mater1a1 was derlved from a’ westerly.
source, tho Noltenjus Formation containing the coarse, meaxr
shore clastic material, while the Burrell Creeck’ Formatlon
represents the finer clastic material carried further ba51n~
wards to the east.: There has been . .considerable turbidity’ .
current redistribution of coarse Noltenius Formation material.
basinwards, forming extensive thin tongues of coarse sediment
within the Burrell Creek Formation. ‘The presence of Noltenius-
Formation rocks to the east of the Burrell Creek in ‘this. areay
illustrates the degree of .interfingering between the two form-
ations, Noltenius formation rocks to the west have probably
‘been 1ntruded and absorbed by thp thchfleld Comnlex.

The Berlnka and Dorothv volcanlcs are 1ﬂc1uded in
the - Finniss River Group, although they have not orevlously
been recognised 1n the Daly RlVe: area. :

. Noltenlus Format10n--” The Nolten:ue fo*matlon is confined
" ¥o the western section of the Pine Creek Ceosyncline. - In
the area of A.P. 2325, it forms the major outcropping unlt
and has the highest relief expre551on. ‘

In the Daly. River area, ‘the rocks consist of arey -~
‘wacke, 511tstone, shale, quartz pebhle conglomerate, grey-
© wacke conglomerate, quartz sandstone, and minor tuffaceous
greywacke and tuff. Cobble conglomerate has also been ob- -
served in the formatlon. S ) L Lt

Although 511tstone prdbably constztutes about one
half of the succession, only a small proportion of actual
outcrop 1s 511tstone.'-, . : .

S . A flnely banded hematltic 311tstone apprOach1nq
‘f'banded iron, has been observed in the formation.

N
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“In thé A.P. area, fhe formation ié at least 4,000:
feet thick., Co ' A

The formation is a transgrescmve sequence, being
nore’ arenaceocus in the souti:-east, grading to more argill-.
aceous rocvs in the north-west and west of its outcrop.
This places the near-shore environment in the south-east.
The' non-outcropping Noltenhius to Burrell Creck interfinger-
ing transitieon probably occurs .on the wastern side of tho

'Naltenlua outcrop. o

“The presence of . 1solated tuff ‘and tuffaceous grey-

" wacke beds has previously not been rxecorded'in the formation

in this area.’ The volcanic rocks may represent the Berinka -
volecanics. The type locality for the Berinka volcanies

~oecurs 15 miles socuth of the A.P, area. In this locality,

the volcani¢ rocks are reported to be interbedded with the’
Noltenius Formation siltstones. It appears likely that the
interbedded volcanics occurring in the Noltenius Formation
in the A,P. area are equivalent to the Berinka volcanics.

- The Berinka volcanic unit is described as con51st1ng of

granophyre, tuff, ashstone, agglomerate, metarhyolite,

" spherulitic: acmd volcanlcs and amygda101da1 intermediate

flows.

£

“ng rell Creek Fornatlon'- The Burrell Creek Formation cxons
‘Eﬁ%‘fL

n the north-east section of the A, P. area. The rocks

:outcrop on the flanks of two major’ quartz f1119d fault rldgeS‘

Wblch have a hiﬂh relxef

" The formation has been dlvided by the author into-
three units, based on field observations of the 11thologles
of the outcrupplng rocks. : : : 3

The unit wthh crops out on the eastern flank of the

stone,. laminated shale, turbidite greywacke, siltstone grey-
wacke, and pebhle cohnglomerate. 3iltstone and greywacke are
the most abundant rock types in this unit. . The rocks are
generally similar to those in the Noltenius Formatlon,'hut
are finer in grain size. The siltstone’ generallv has an
arglllaceous matrix and contains irreqular quartz grains: and
comwonly iron oxide flacks. The' siltstone arades into grey-
wacke siltstone wlth an increase 1n llthlc fragments.

Turbxdlte greywackp is common in thls un1t with large |

angular fragments of fine siltstone and shale 1nc1uded in a
graded greywacke. There is. some evidence of rhythmic: depos ~
ition with the repeated sequence being pebble conglomerate,
ixreywacke, greywacke siltstone,.siltstone, shale and then back

. to conglomerate again., This repetltlon is from east to west

in outc'op.

There is a: marked change in 11thology in the Buxrell'
Creek Fo:matlon across the fault line.

The second and- third units are in contact, forming
a south plunging anticline between two Dromlnent and dlverg-‘
mnfmﬂtlnws.'

The second unit con31sts of andstone tuffr- ceous

. greywacke, siltstone and grit, with minor intercedded mntor—
mediate to bas1c flows and tuffs,

This unit exhibits very little structure in outcrop.
The general graxn size is slxghtly coarser than in the first

unlt.

,mavoz north-cast trending fault copsists principally of. silt-

- oa
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AYC  Mayle oo : The volcanic rocks in the Burrell Creek Formation
L, 9w .may represent the Dorothy Volcanics Unit. This Unit is
. . _ recorded as being folded with the Burrell Creek formation

m.:i#h' G east of Katherine, (B.N.R. Bull. 82), where it comprises
e A " folded Basie lavas, pvroclastic rocks and tuffaceous sedi-
; 1..;_‘}‘ _nc&ts._ x5 '

-

LY . The third unit of Burrell Creek rocks outcronping
probT ::.\ i.n t:he AJ. area consists. of a.myndaloida. intermedizte to
e g Askd. vlavas, spherulitic acid flows, with mino:r interhedded
jrﬁfify=w - tﬁ &ceou§ Tandstone, freywacke, and siltstone. lhis unit
4}#.&3& 4ﬂh§s Al low reJ;ef.putg;og ovey approximately 3 sauware miles
ok iﬁffhe extrame north-cast of the area, and appears to form
“'an.ggﬁk iglinal eore, 'mderiving unit two Aeser ibed anove,

'h hology of this unit appears to be very siiilar to the
: ;‘Iaquy 95 the ﬁexlnka veleanicsu:— (B M.R. Bull, 82}

6 s }\iﬂp

gmflfM%;. T 2ty ?a*hor than g@ﬂ1a¢turally—differentlate these nbove
"ﬁ'“'. ;4 i a.,,,n:f?ew.ﬁtsd into Burrell Creek Formation and Berinka Voleanics
%ﬁm*ﬁi fé?t preferable to include them all in the lere-r

R A |; ;J;:gek Formation, and mention tho:possibility of an equival-

_;MgﬁWRh” ﬁ, ‘enceltol thL Finnlss leer uroup volcanle Units.

IS e “‘y"‘ St “ .

- “@ in aenexal tetﬁs,gthe Burtell Creek }Q;matlon can
%?arfboﬂ A8, be:na fha b§éanwards arnlllaceovs equigalont

n AL b b

' bandstone- o ol Hongh tke.Chillino qaﬂdﬁtone has bhoop

: g W™ 3an .‘g‘txe 1:!3;! v River AJF. area, (Malone, 1962 )

i 43 _aq Bexo beuh 1nr‘wJed in the'\oltenzu; Formation.

- (LR 2 £ un.c:k qe::;es ot wh 1'@, =:111c1fled quartz sandr tones
,1¢;:IW"outorap Ws a prominent ridoe in fhe south-east of the A.i'.

SPR- Tarea, Exom fieldd recennaisgance olgervation, the sandstone

! s:‘ﬁqta:ies 4ﬁnearﬂ #0 grade vniformly along strike into the
Noltenius Foruw atzon ';revwackc-s, sandstones and silgstones,
PR The samdstone is faulted against gposzte—dinpinq Noltenius
*fgﬂ?n- e *Bibnnackes on its eastern side. his sandstone may well he
T Y elated to the Chilling sandstone, ‘but there is no advantane v
in _'fférdﬂ ihfmng it at this ‘staqe.

P

" <, 3
,-' ‘The Chilling aandstone is a platform deposzt, {(B.M. 7
R Buwll. ©2) .devwwloped as ‘a late-stace phase of the gposynvltne.
and dbnformauiy overiies the Firniss River Group. ' The typao
" localitv for the Chilling Sandstone exhibits common ripple
' ndrkgd .and cross~bedded blocky white silicified guartz saﬁd»
ﬂtOne (Foman. nll. B82).

asic ' Sills:~ Dolerite §ills were antruded into the Pine
- Creek Geosynclinal sediments durina the Lower Proterozoic
Tf?“' were folded with the sediments. The sills generallw

form to the. structure but are locally transgrecexve
(ﬂatdhe, 1962]

Wi, (Y A Bmall outceron of a nossible basie sill occurs
L, in the ¥olteniu$ Formation in the central east of the AP,
a.xr a.  1E#hHe rock is highly weathered but contains a large
. -r)err'c-’ltacm of magmetite. “The hody apnears to be conformahble
w.,r,.nm:h the secdiments,

Lmﬁt WIBLD COMPLEX.

. Tmtrusive rocks af the Litchfiel d Complex Bccupy
i 18rae areas un the wostern margin of the Tine “reek Lieo-
T, « ! 'The western half of the /.I’s area is vnderlain by
‘,biotzte granlte of the Litchfield Complex. Other rocks
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granijorite, tonalite, adamellite, and- some basic: S
&k (ﬁam R. Bull, 82}, -The -outcrop expression. is’' very '

5011 S

o

;"canuact w1th the Hermit.Creek Metamorphics suggests nybrid-
-~ ization with the granite. .- The contact between the: Litch-
soe o field Complex and Finnis River Groun, sediments Has not baer

ohserved. - - Although: it has becn s ggosted that the. thcbzxnld
flhegranite was formed. by granltlwatlon of-'the Lowet fr“t@*k”OL"
‘“‘”“tsedmmemts, it is more 11k91y that the complex is anatectic

in oviaing. derived” from Arvﬂaaan rooLw Qnr* A% vhe Hevmi*:
Creak Wetamornhi@s. g R A R

Lo fba tomplex took Place in early Carpentarian “bui tHe alose
- association of the ‘complex with Archaean"etmnorﬂhlea quggect
~that it .mayv. be pazt]y ﬁrrhaean in age‘(se ST k. ﬁn‘i &;.

he aliuv;um 1nc1udws ordvei ,sand ~andv swlt wnﬁ blay

. - ?he allav1um haq been drll‘ed in some: 10va11+1ps
‘aﬂ,and is up to 50 feet thick, . . The’ wlay. derosits ’wamns
“Lﬁ and sfream va}leys may be uu to 25 feet fhlck -

'Hﬂ;' The Ca1n0901c denos;tlon in rhls Area is- ranarded‘
aﬁ’eompletely alluvial in origin, and no- a@temnt ‘has been
",de to trace thelr depositlonal nlqtcrv. ‘ : S

oTRUCTURF
'W"“‘"

LfArcbaean~- ' The 11m1ted Outcrop 173 the Archaean rOhko ‘has

. restrlctod knowledge of their structure. © Where obserwved, - ..

- the. Hermlt Creek’ Metamorphlos have a- n@rth«wwst trending.
‘ollatlon.' ;he,orlﬂlnal beddlnq was not recoyic wlseg, -

OWBI‘ F’IOtéIOzOlC

, roldlng Ihe»aner Protprozolc'sediménts .have been -
‘nodera?ely folded in tge B . 8rea.', The trends -in the fold
- axes‘ range between 360° and 207, and are approx1mat91y’
‘<,para11e1 to. the Glantq Reef Fault. ST :

The folds are cpen, d1p$ o; nreater %wan 70 bOLng
"-_uncommon. : _ .

i

7.{.1 D The majnr OJQb mapned in the A, P area Jnn!ude a

“large,. south plunging anticlinal fold in the er*ell_ureekf,
;ormatlon in the rorth-Past of the area. S .
L L " Low angla hlunqo folds are recogn:sed in the .
A o Noltenwus Formation to the centrec and south-eas+: of the area,
' .. Although not mapped in detail, a rolatively largé :‘F’lulcllné’ '
CLoV. tecocurs on the woestern 91dw of tho north north-east fault :
.\ system-in this formation. . The castern limb- of this anti- "
S 7 cline is' truncated hy sev:rdl laine faults.; Jetwo@n thlc.'
M faunlt . zone and the Giant's Reaf Fault, the sediments dip.
e tolthe west,. ﬁxobanly indicating.‘that the fault zone ‘cepres=,
.. ents. the ‘axial plane.of . ‘2. svncline, . ‘Much more commilix fold-
“ina’ occurs in other reglons of the Plne Lregk Geos»nclwnnl'

xeeexggd ;p;th complex near this area 1nc1ude grey; garnet-
pﬁar,wthh small 1sclated to:s surroundad by deep granitlc i*

increase in the proportlon of aarnet ‘towards: the_T

Age detprmlnatlonﬁ have shOwn tnat “tHe Id ‘ WOVb”«nta.“

"g]paqe l&@} e T e St ‘ RO
'¢ &$NQzQ1 TR . , AR SR -
e e “uatexnary a‘luV1um covers & 1arme uart the A.r o
%&éh and 0bscwres contacts hetween . the major ro¢’ unvt%.,fg
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-F u1t1n - There are thr @ principal sets Qf faul s, trendiﬂg
§2 P 8 !

‘north»westerly (308o to’ 330 }, northerly (350" to 207). and

north-easterly (32 to 457). = The fault =zones are marked by
"shearing and dbundﬂ“t cuartz veining. : :

a) “~Nor1:h—we8ﬁef1y Faults. .

In the A.P, avea, faults of thig grouwn occur in the
Noltenius Formation ard in: the granlte of the Litchfield
Conplex.  The faults of this syegem in the Noltenius
Formation trend approximately 330 and have a horizontal..
displacement of about 400U feet, east ‘block south. These:
faults appear to be associated thh the largex north-east
'*rendlng faults, Two faults, trending 31OLAﬁnd 3357
have been internreted from the aerial photoqgraphy on the
~ oranite contact in the central north section of the A.P.-
:“These faults have no outcropping. exnresswnp and - thelr,
1sn1acemonta are hnknOWn.

‘Northc:lv Faults. .

oThereols only one majcr fault of thls tyre, +:end1nq
3507 . to O Tt occurs in the north of the A,F. and’
forms the westprn boundary of the Burrell Creek Formation
- outcros, It is a large fault with an open quartz filled
" breceia. It extends for over 18,CC0 fe@t bt no horl—"
- zontal displacement can- be neasured althouah thO‘wost
.+ block appears to be. downthrown. qu quartz bIngJa foxm*;r
ot a prominent rldﬂp line in tbe area. : '

.}ﬁn ass oclated fault trendlng 340 ~ocours 1mmed1¢te]y
to the west. This fault also has ‘an open avaztz V"eccma
‘fllllng., ' : o :

. The éastern boundary of the thchfleld Granlt? Complex
+ be controlled by such a north trending llneament..f

.NQrth-wastorly Faults.

3

_ his system ot faulte 1s thp most Drom"npnt in the
A,P. arca. . ) :

‘The. largest fanlt. of this type in the area is the
Giant's Reef Fault, the d;quacement of which has been .
- measured at about 3 niles, west block north (Malone, 1062)
In the ALP. drea this~fau1t trends botween 107 and 20 ..

The maJor fold: in the area are eub—parallel to thl°
set of faults. The Giant's Reef Fault is a tear-fault,
with-a quartz filled breccia in many of its outcrnns.v-
There ar¢ numeroils associated sub-paro]lel tear faults
and <hears in the Noltenius Formation. . Most of these = -
‘are auartz filled and havp numerous associated quary7-'.;
7VQ*n9. : '

A fault that trends anprox1matelv 25° ﬁasses-througﬁ
the Burrell Creek Formation in the north-east of the A.P..

S arna. This fault has no measured disnlacement, but .
forms a definite lithnlooical boundary for 10, OOO feet in
the forsation, The fault forms a prominent rldqo of ’

- quartz filled breccia, and can be traced in the area for .
-about 20,000 feet. This fault has numerous associated
quartz velns and hydrothermal quartz shear fillings. )
-Some of the associated gquartz veins have resulted in’

pyritic alteration of the surrounding sedimentary wall
. rock. A gossan in the north-east of the formation out- ‘
. CXOop appears to be associated wnth sheaxinq along thxs
'.fault. .' v o

Y




A fault trending 4Q;u ,ﬂhlaces the granite contact
in the mid-south of the A.P. area. This fault may be - -.
o outhenly ‘extension of the large favilt that pPasses :
through the Burrell Praek Format1on in tho nOrfh~oaqt
of the sbeet.

lraults of thls svstem appear to have been adtive nt
'a“iate stage in the geosynclxne. o o S

10§ the A, P., and is Tﬁ*afor in roet s 3f
Formation, similar to and alnng stritie
‘om th& Buxrel1 Creek sed1ments nutcropplnc Jn the *‘i.
i"Paa, ’ A . -
FovT “The Da]y River Coppnr Faeld in¢ludes a arour of
.*ohp&m agd gilver-lead"’ dep091tq Vost -0f thesn d@posate
_gcbur an two sub-parallel shear zones; +the she¢ar zones trend
& few: degrees east ef north and can be traced for about flve
‘;mxlbs.', s - : »

' : The ma;or producer in the ficld has Hpen 1he Daly
lever Copper Mine. The Mine.wss worled intevmittontly -
between 1884 and 1918. “‘he lode. material is reported to
have been largely malachite, azurite, and ahalcopy ite, with
‘ guartz and limonite gangue. . The lodo ‘appears 16 have occurred:
in. a shear zone in sediments and/or .volcanics of the Burrell
.»reek Formation, A prom:nent gossan is a5q0ﬂ1a*ed with the
debesit. . »

; Recorded praductlnn was ahout 6, 000 tons of ore
”avegag;ng 20% conper. All the ore was obtA1ned from. the
‘.‘oxldisea zone. .

_ Several smaller mlnes operated in the area and all
appear to have similar shear contrqls ror the mineralizationy -
The ore extracted from thbse mines was high orade oxidised
coppexr ore, with some: gold. The silver lead deposits were

-~ recoxrded as contalnlng cerussite, anglesite, mimetite and
fwmperﬂorphlte. The area is at nreeent hw1nn exfenssvelv
~explored by several conwan;es.

DALY RIVER A.P, 2325 MINmuALI?ATIbN

.. In.view of the type of mlnerallzatlnn oxlstlna in.
the Daly River copper field to the north, it is .felt that
the most favourable area for mineraliza tion in- the A.PF. “rea
exists in the Burrell Creeck r1‘01‘1~r1a‘!:1c:n'x in the no*th ‘past of
*hn area.

A reasonably ‘large pyr:;sc gossan ha@ be@n looatni
‘ "~ in ‘the Burrell Creek Formation, immediately adiacert to a
| " orth-east trending fault, Pyrltlc sedinents haveé als« been
: : observed in the v1c1n1ty of the gossan... 'The nassan contains
oethite, hematite and limonite, and in some rarts is - siliceous.

Numerous large limonite pseudomorphs after -cubic n;rlte crwqtals"

. ‘ .are included in the gossan material The qussarn 'is located

along'a shear in altered quartz qreywacke= and candstone. Tha'

sediments ars often sericitic in the region of the gossan,
The lode appears to be of hydrotherxal orlgan as therc are
numerous hydrothprmal pvritic quart7 veins in the area. L

D T I R

o e




. EXPLORATION,, PROGRAMMEJ&'OCTOBéR,kl972.

T The maJor aims of the-ekplorationfﬁrogrammes.firgfgﬂi
phase were: - _  .* o . A

1. to n:oduce a semi detamXed geolooxca] map of the,

- area, using 1" to 2,000!' scale photography. - The
purpose of this mapplng was' to define the major
geological units and delineate %he.main structural

" controls of any minerallzatlon.~, This mapping was

’ malnly concentrated in the. Burrell Creek Formatzon._>

T . 2. to wvisit the Daly ?1var Copppr Field. and ohserve
SR the major mineralization controls., . These were
... then to be'aprlied to the A.P, area in an attemnt
L to dellneate areas of. potentxai mln@rallyat;on

3.% to fo])ow up the alrberne magnetmcs and scintill- -
" | ometer results.,: The purpose of this was to define

e T the geoloqxcal factozs causing geophvs:ra‘ resmonse’
et '1n the axpa.

4. “$0 cond'ct a rpconnamssance stream sediment sampllng
“orogramme in the ALP. area, as a geochemiral qulde
© to areas of anomalous mlnerallzatlon.,-

R P ﬁoologlcal map of the A. P area was comni’ed Lrom -
IFe reconna1ssance mapnlng. (see Draw1nq No. 859\ ‘ O
, o Th@ Bvrrell Cres k bnrmatlon was mapped.ln reconnalssance

Q;detai] whereas the Noltenius Fermation and other units were

-~ mapped. only from restricted travprses and aerial photo 1nter~v
pretatlcn. : . S ,

¥

From the mappmng, 1t was found that ‘the eastern half S
- ie A.P. area contained favourable Lower Proterozoic Form=~.
.ation, whereas the~we§tern half of the area vontalned Carnent-*
arian - Cranltes and rchaean hetamorphlcs. o : , o
o | ueveral llthologlcal d1v1sxons ‘were made w1th1n the
i Flna¢s¢ leer Group rocks as a- result of the»mapplnaa
'2." h The prospecting of the Burrell Creek Formatlon o ;ﬂ
resulted in the locating . of a sulphide gossan.. The gossan

. was sampled and the four composite samples of the gossan:
returned the following. re3u1t3~-

A : Au  Cu. Bi Pb . zn Ag ,_ﬁé
b Sampilf-'z NO: Dwt/ton pPpm  ppm ppm_ . Dpm  per  ppm
13948 0 6 - s5 110. 55 360 4 1
" 49 0 0.2 35 108 - 50 1860 -2 1. .
50 T 0 .55 146 . .60 350 . 2 1
CTR 2 1

T . 8 120 60 . 325

t

The samples were analvsed by. two methods for nold
}u:A normal fire assay was conducted and then the assay was .
’re¥eated by u51ng the "Iron nail" method to overcome the

ec$§ of any sulphur in tho sample. . :

"3, Four of the largest maqnetic anomalles indicated - SR
‘;5§ the airborne magnetic survey were lhvestlgated on."the fﬁ«%~g o
ground. . The large anomaly occurring.in the nortl east of . RICR
the Burrell Creek Formation was not exp1a1ned by the ground L




*

.1nvestlgat10n bﬂcauce the area . was coverpd w1‘b nuartz srrep-?

“from the large nezghbouxmnq fault, This magnetic ahomalz'

Noltenius Formation, - The area of the anomaly did . not contasn * -

dies’ within 2,000 feet of the. outcropplng gossan. - The* }dxﬂw

anomalv in tﬁe central east of - the area occurred in the

ﬂany outcropplng r@cks.

s The anomaly centred 1n the south-east of the area
occurred over. a hill consist1ng of interbedded 511tstonev,

 -shales, greywacke, tuffaceous greywacke and conglomerate of
‘/the Noltenlus Fo mat;on. \o magnetlc *ocks were lo-anod in -

th@ grea..;

Att&mnxs to expla:n the maanptlc anoma’mﬂs irn +he

'_areas ox hiqh xpiuef by altitude factnr% in the Nriginz?

. survey were not completely successful. . T% arpears n,xlelv‘
from exanlnatLOn of the rlight tapes thxt the magnatin

anomalwe¢ are due solely to altitu dp changes .’ irnfeord1

- conversation with P. Dreverman). . . larce area of ragnetic

high=.in the south west of: the "A.F, area was I\ounﬁ T contain

'{‘OutCYODQ of metamorphi¢ rocks conta’nlng magnetite, | The

maonetic metamcrph1r§ are memhers of. the. Hn; i+ Creek Meta-
morphics. It is felt that the rogics contain xwfi*c;ent

'maqnetlte to cause a straong magnetic res aon<o

4. e ‘A geochemlcal stream soﬂlmon+ :awnllpc nxogramme was

-Fonducted in the A.F. ‘area. . The samnling was restricted to
t“e streams in the castern half of the A.F. The rock types

"fractlon..

occuring in the western half of the A.F. were considered

”Lpnrospect1VE and thelr ﬂra'naqe aystem~ were not samnled{

v e

A,total Df 167 %amplee were collected for - analysxs

© - over an ‘area of ?7“‘sauare miles., TH« average sanDle density
':was 6 samplos per equare mlle. : . :

. !
e R

" During the sampllng procedure a record was co‘plled

,xof gamble type, colour, percentage grain size, as well as :
organic nontent, stream width and approximate stream grade.

(Sée Appendix I). This data was collected to aid the aeo-
chemlcal 1nterpretatlon. . . _ -

" The samples were sieved to obtaln the mlnus 80 mesh

.

The mlnus 80 mesh fxactxon WAS fl tt anaivqodlu"ngﬂ“

. cold extraction leaching. ‘The @lements analv od were Cu, 81,‘ f¥'
¢be Zn Ag, Mn Nl, Ca and Cd. . ~ P . L

~ ‘

s " “In most cases, the cold extractlon'reqults dld not
show sufvlclent variation to enable a meanlnuful determ;matlﬁp

- of background limite. The results were véry low in all '
“’elenents excent Mn. S ‘ o

-

The Samples ‘were then hot 1eached and an:lyxed fov

‘,k;’-c‘-‘ Bl: Fb, Zn, Ag, Mo, Ni - and Co.

.

Tre results for Cu, Pb, 2n; ri‘i; snd Co were plotted on -

dlstrlbutlon histograms. . - (See- Apnondix 'II). . The upper- llrlt

of normal hackaground fluctuation in each case was fixed at tho

- distribution mean plus twice the standard: deviation, =~ .The "ff

values occurring above backgoround were divided-.into oategorlesyf
of flrst,xsecond ‘and third oxder. In general each order
constxtuted two- standard devlatlons. N .

v

C The results. for B 1, Ag ‘and Mo, were very 1ow,  ﬁd¢didf‘”"'
'ﬂ_not show any usable varlatlon.; ' S . e




Scatter dlaqrams were compiled for Kl agalnst Co Pl
_ agalnqt Zn, and Cu agaihst Fb, In each case, the dzagram
,shcwod only one popula "ion prasent (See Apnennlx II)
" The. dnonAIOxa resulrs fov Lu yb 7n "Ni and ,o,
wers plcttLI on streaw sediment qaocnemxoal nlans. S ASs
accompanyzno plans. ‘, - -

o Three main annmalous areas were outllned by the S
: gcogh¢m1ca7 rosults.

+

A ‘a.i. axea, strong coincidence between Cu, Ph and Ni' .

S resulls occurred, The main ceoincident anomalous results:
R ) nccyried on gither side of the NNE trending favlt on the
- T . @astern smﬁe of the Formation. outcrop. -

8 consistently ancnalovs result also ocvuvred in a
S . -8small stream draining the volcanzc rocks in the cnnfr@
Lo N of Lhe *oxmatlon outcrop. : - :

occnrs’ in the Sﬂu;h~western part of the Nolfon;us Form-
diion outcrop. This area occurs on the western slope of.
_the rldge of’ thxllﬂg Sardstone, ad;acert t6 area 2.

T

RECOPﬁLNDAIIONS. L

o As a second nhase in the exploratlon ‘of the area, a
'folxow~up “progranmme’ of geochemical sampling is recommended
odn the areas outllned by. the regional stream sedlment eurvey.

: The follow-up programme in these areas should 1nc1ude
deta1led stream sediment sampiing and rock-chlp sampllng.

B In the grea of thé eochemical anomalles, qeOIOglcal
J@piné at a scaie of 1" to 500' should be completed _

o A geOphysxcal method should be eMployed to 1nd1cate
~>ﬁthe presence of any sulﬁhide body in the area of the ocut=

"~ ‘cxopping gossan. - It is felt that an I.P. Survey would be
.-, " the best'method available. for this area. The gOS%an area .
“-?ﬁhould also be ceplogically mapped at a small cca] Cno greater
" “‘than 1" to 500' 4

ALL(‘MPANY I_Nu PLAJ‘ S .

rhe f0110w1ng plans accompany this ropovt

: Flan No. 852 - Surface Geologzcal Plan - 1" = 2, OOO'
‘ “lan No. 854 - Geochemical Results for atream Sedlmont Survey,'
e " Cu, Fb, Zn, Ni, and Co. (Five Flans, ) ‘
: Apoendlces I and II. also acc0mpany this report.

G GRANGBR,
Geolgg;st.

U ’ '*". IR | 30th January, 1973...

_‘JGG;JES

(1) the Burrell Cxﬁek Formation in fhe .orth—east of the

(2). An are=- with strong Pb and Cu comnqxdent rwsults occurs -
"7 east of the rorthernmost extension of the Chilting sands -
. stone outcrorn in the south-east of the AP, areca. This
area has very high Fb "alues, greater than 5 timrs back=
arownd. o
(37 . An area thh coincident anomalous Cu Zn and Co values -
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SECTION 2.

i.

2.

TECHNICAL DATA.

Airborne Geophysical Survey (see Pocket)

1.1 Dtawing No. 857

Aeromagnetic Toctal Intensity Contours.

1.2 Drawing No. 858
Total Count Scintdllometexy Contour Plan.

Ground Reconnaissance Survey (see Pocket)

2;1 Drawing No. 852

Surface Geological Plan.

2.2 Drawing No. 854

Geochemical Results. Stream Sediment
Survey (5 plans, one each for Cu, Pb,
Zn, Ni and Co ).

2.3 Report - Geological Report and Results
of Reconnaissance Survey 25.11.72,
(see attached).
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NORTHERN TERR'TORY NOTE Tris survey was flown with @ mean

. T 50N GAMMA CONTCUR terrain clearance of 375 feet using the

LOCALITY MAP

| following (nstruments:

l I AE ROMAGN ET'C TOTAL INTEN S' ' ' CONTOURS - & WOC  GAMMA CONTOUR (1) Varan preton precession moeyhetometer
I ' ' (2) McPhar Ay —4 Raodigtion Spectrometer
| SURVEY - 20 GAMMA CONTOUR With two €x4 inch crystals

I AREA &i-. 't-- MAGNETIC LOW Sartver fiown: July 1972

NCRTHERN ’
TERRITORY _

l-———--____L —
|

8 ———— FLIGHT PATH

SCALE IN FEET DRAWN: DCS DRAWING NUMBER

DATE: 3-8-72 8 5
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BE0 400¢ 6000 8000 APPROVED: e €
DATE: 972
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NOTE This survey was flown with a mean
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SURVEY .
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(1) Varian proton precession magnetometer
(2) McPhar AV-4 Radiation Spectrometer
with two ©x4 inch crystals
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Survey flown: July 1972
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Alluviom and sand cover.

LOWER PROTEROZOIC - Agicondian System

5 i T P

Lilchfield Granile Complex — garnefiferous granite and

qranadiorile .

Finniss River Group

Burrell Creek Formation

Laminaled shale ,turbidite qreqwacke , qreuwacke , pebble

conglomevale,, siltsfone .

Sandstone , fuffaceous qreywacke ,siltstone ,qrit, minor

inferbedded andesitic Tuffs and flows.

Intevmediate to basic lavas with minor inferbedded

tuffaceous sandstones, greywackes and sillstones.

Molfenius Formalion

Shale ,sandstone , quartz pebble canglomerate and

qreywacke conglomevate  qreywacke silfsfone and minov
tuffaceous qregwacke and tuff,

ARCHAEAN

Heymit Creek mefamorphics -schists and banded
quarizile ,banded granulite and migmatite.

MOTE:

Compiled from reconnaisance Iraverses and aerial photograph
infevprelation.
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