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1. IHIBODUCTION
Pollowing is the annual report om E.L. 9/66, including recommendations
Mh‘m-?‘m-

During the year, work was confined to the Red Hills area and the Lake
Selina - lLake Dore area., Combined geophysical, geochemical and
geological programs were undertaken in both these aress, imitially on
a reconnaissance besis and in some instences, on a more detailed basis.
Many interesting anomalies, both geochemical and geophysical, have been
delineated. One of these in the Lake Selina ares was drilled (one hole
completed, a second in progress).

A two phase exploration program has been designed in detail for the
1970 = 71 year, The first phase will invelve expanding the current
reconnaissance program northwards to provide a complete coverage of the
licence area by the end of the 1970 - 71 year. The second phase will
involve conducting detailed surveys over areas of interest outlined in
the first phase.

During the 1969 - 70 year, staff was provided jointly by Remison Ltd.
and the “t, Lyell Mining and Reilway Co. Ltd, A1l roed construction,
track outting, I.P., and drilling wes undertsken by contractors.

A total of $100,930 was expended on the licence ares in 1969 - 70, and
a budget of $195,000 has been recomsended for Conselidated Syndicate
work on gll exploration areas held during the 1970 - 71 year.

2. ACKHOWLEDGEMENTS

During the yesr, geologists A, Woodward, 7, Willisms and X, Wells have
submitted detailed reports om certain aspects of exploration on the
licence area. These reports have been co-ordinated and in some places
amended, and are presented within this report. Supervision of all field
work was undertaken by Messrs. R. Shakesby and K, Redd. All drafting was
coupetantly completed by 7. Wilsom,
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3.  LAKE DORA - LAKE SELLIA AREA

3.1

3.2

Introduction

The area referred to lies in the southera central portion of the
exploration lease along the castem side of the Tyndsll Range
(See ¥ap 2). The northern portion of the grid ares lies in the
Anthony Creek valley spproximately 1300' above ses level. Lakes
funtley and Rolleston lie at the head of this walley. The scuthern
portion of the grid crosses the relatively flst plateau surrounding
Lake Dore (2600'). The highest point in the area is Walford Penk
(3300") which is about § miles W of Lake Dors. The eastern ridge
of this peak forms the boundary between the northern and southern
sections of the area.

HMost of the grid ares is covered by bution grass together with some
eucalypt trees. The only thick rain forrest encountered om the grid
is along the steep eastern side of Lake Rolleston on the westerm
ends of Lines 325 to 568, On the northern end of the grid, near the
old Selina workings, it wvas found that eucalypts always occurred
surrounding base rock outerop, thus emabling most outcrops to be
quickly located.

All field persomnel operated from the Rolleston Camp (See Map 2).

The grid was laid out to emable a reconnaissance geochemical,
geophysical and geological coverage to be commenced over the belt
of Cambrisn volcenies lying on the castern side of the Tyndall
Range, which contain the Lake Dora and Lake Seline mineralised
zones,

Several interesting anomalies were defined anl detailed work is
recomasnded for each of thea,

fead Construction and Track Cutting

Approximately 7 miles of road were constructed to give access to

this area, 2 28,800' surveyed base line was laid out along strike
from Lake Dora to Anthony Creek. Forty-two (42) traverse lines,

totalling 266,000 were laid out #00' apart along this base line.
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Field assistants pegged 135,000 ft. of these lines and the
remaining 131,000 ft., because of heavy timber, were cut by
contract track cutters on = rate of §40/thousand foet. A sub-base
line, offset 300'E from the mein base line was cut in the northern
section of the grid to provide easier eccess. (All redds snd
traverse lines are shown on Map 2).

3.3 Geological ‘mpuing
3.3. ey

Geological mapping in the Lake Dora-Selins area shows
that the area is wnderlain by Ordovician conglomerates
anl sandstones, Cambrian conglomeretes and acid wolcenic
rocks, and Precambrisn quartsites, and black schists.

A large portion of the area is at preseat overlain by
Fledstocens glacial moraine.

Cu~Fb-Zn mineralisation is restricted te the aecid Mt,
Read wolcanic rocks and is most intemse in sones of

stronger shearing.

‘ Two geophysically anommlous sreas are of particular

| geological interest. These are (1) the old Seline mines
area, which is at present being diamond drilled.

| ‘ (2) the belt of wolcanics
along the steep heavily vooded eastern shore of Lake
Rolleston.

A long narrow I.P. anomslly near the sastern odge of the
ares is most likely due to black, carbonaceous Precambrian
schist, A geological mep (Mep 4) is appended.

3.3.2 Previous Woxk
(a) Smith (1998) visited the Dors workings during thedr
period of operation. ie dissusses the exploration
work carried out on the field and deseribes the
aineralisation (together with some assays) found on
the various lesses.
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In May 1938 the Mt. Lyell ning and Railway Co.
sampled the old Dore workings - 22 samples were
taken; the highest assayed 1.8% Cu, but most were
in the renge of 0,1% - 0,37 Cu and the average walue
of the samples was 0.24% Cu,

In Pebruary 1939 the Tasmanian Mines Departament
(Make and Henderson 1939) wrote a brief report on
the Lake Dorm copper deposits. In this report it
was concluded that the old Derm workings were
valueless under the prevailing economic conditions.

Sradley (1954) refers briefly to the Lake Dora ares.
lie uses the Dore area as the type locality for the

Dora Conglomernte.

Sredley (1956) briefly discusses the structure and
mineralisation of the Dorm area., le remarks on the
similarity of the minerslisstion of the Red Hills
and Dors areas. e suggests thet the Cambrian rocks
of the Dorm area form part of the western lisb of en
overturned anticlinal structure.

During the summer of 1958 Rio Tianto carried out some
work over the old Dors workings. A Turam anomaly was
located to the west of the old workings, just south

of Walford Peak.

Cempana ot al. (1958) discuss the Dora region,
mentioning that it probably forms part of the esstern
edge of the Owen Rift Valley.

Solomon (1964) makes several refersaces to the Dore -
Rolleston area. He describes a quartaz-keratoplyre
fron the Dore region, and discusses the possible age
of a sandstone-gshele sequence to the north of Lake
Dora. He, like Aradley (1956) cencludes thmt the
Cambrian rocks have been folded into an anticline.
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3.3.3 Seology
The gridded Dora-Selina area lies on the eastern edge of
the Owen Rift Valley as defined by Campane et al. (1958).
To the lest, the Ordovician Owen Conglomerate crops out
as the Tymdall Renge. The grid iteelf covers the Cambrisn,
Mt, Read Volcanice and associated sedimentery rocks, while
to the East, Precambrisn quartszitees occur as the Sticht Range.

According to Caupena et al. the Cambrisn wolcanics of the
grid area form a zone of brecciation sad imbricated
structures ".. on the eastern edge of the fossil graben.
This sone is of the order of } mile in width, and the steep
end narrow syneclinal wedges of Owen Conglomerate, pinched
and squeezed between the massive pyroclastice formstions,
stand out in striking contrast vith the partly folded or
sub horiszontal structures of the Conglomerate westerly of
this zone”.

Yapping was restricted mainly to the geophysical grid.
Those outcrops examined away from lines were located by
taking bearings to at least two grid pegs.

A representative suite of samples was collected from the
ares, and the rocks are housed in the new microscope rooam,
Mt. Lyell Mining and Railvay Co., (ueenstowm.

A selected set of rocks was forwarded to H.V. Fander of
Central Mineralogical Services, Horwood, South Australia,
for petrological description. Some thin sections were
prepared at !t. Lyell. GSeveral significant deseriptions are
appended to this report. (Appendix 3).

Bock Units

The following rock types were recoguised in the mepped ares:
(a) Cuaternary-glacial cover.

(b) Ordovician-Owen Conglomerate.

(e) Cambro-Ordovician (?) - Jukes Areccia.
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Cambrian - Dore Conglomerate.
- Ht, Read Volecanies.
Indefinite age (Cembrian or Ordovician) - Sheles
and Sendstones.
Precasbrian - Quartsites.
- Hlack Schiste.

~untermary glaciel cover, consisting mainly of Owen
Conglomerate boulders, covers a large portion of the
grid ares. The Rolleston walley, from lines 485 to
80N is almost entirely covered by wmorsine. Only
around the old Selina workings, from lines 327 to
304 are occassional bedrock cuterops seen.

A smaller area of moraine is found on the western
extremities of lines 1045 %o 1445.

Electrical soundings by C.G.G. suggest that the
moraine cover is up to 440' thick in some places.

Ordovician Oven Conglomerate occurs (i) on Valford
Peak. There the conglomerate dips westwards, At the
southern end of the peak dips are in the order of 50°
and these increase northwards to 90° near Lake
Rolleston, The eastern margin of the conglomerste is
cut by numercus quarts veins, suggesting that this
boundary hes been faulted.

(i) as a W&SE
trending ridge 1000' east of Wslford Fesk. This ridge
is the nose of a tight ¥W plunging syncline, The
western mergin of this syncline is strongly faulted.

(i11) as an isolated
outerop about 400" west of the old Selina woriings.
Here the Owen is dipping steeply to the west.

(iv) a loag belt
(2 miles x { mile) of what appears to be Owen
Conglomerate lies along the eastern boundary of the
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grid area between the Ht, Remd Volcanics and the

Precambrien quartzites of tiwe Stioht Hfange. This

conglomerste is stroagly sheared in places and is

frequently cut by quarts veins, suggesting that the

block of conglomerate was faulted into its preseat

position., At the ends of lines 325485 the

wmw-ﬁ'm

(e) Cambpo-Omdovician (2) Jukes Breceis lies immediately
beneath the Owen Comglomerste. It is e thin (sbout 50')
conglomerate-breccis and has a charscteristic red-purple
colour due to hemmtite staining. At all locations where

) the base of the Owen if well exposed, the Jukes is seen.
This suggests that it underlies all the Owen in the
area. The boundary appears to be conformable. Cobbles
of both Precambrian quartsite snd Cambrian velcanic
rock occur in the breccia. mmmm
quartz pebbles than the overlying Owen, but more than
the underlying Dora Conglomerate.

(4)  Cambrian Dors Conglomeraie ccewrs on both the eastern
and western sides of iake Dora. It appesrs to lie
conforasbly below the Juke Sreccis. The rock type
vas first described by Sredley (1954) who defined it
as follows:-

"eees the Dora Conglomerate is widely exposed in
glaciated surfaces of the type sren around the
shores of Lake Dors and for half e mile to the
east snd west of the lake, The formation is of
Upper Cambrian ege and lies conformebly below the
Jukes Hreccis, but this conforaity is expected to
pass into woconformity in places. The fermation
is inferred to be unconformable on Middle Cambrisn
and Presasirien strete, The formtien is
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characteristically an i1l sorted greywacke
conglomerate with much fine matrix, Pebbles,
which vary in size from one to six inches, are
rounded and, though tabula or elongate, are not
angular. The top of the formation is normelly
marked by a clear break from, or rapid treasition
into the Jukes Sreccia. The base of the formetion
is not definable owing to metamorphic transition.
The full thickness of the forumtion may be very
great and at Lake Dora it is probsbly between
2,000 and 3,000 thick",

The Dora Conglomerate was distinguished frou the Jukes
Greccia by the lack of hematite staining in the Dora,
and by the greater sbundence of quartz pebbles in the
Jukes, as compared with the Dora. The strikes of the
Dora Conglomerste are approximately /=S and dips
appear constant at sbout 60%W. It is possible that
the Dora Conglomerate and Jukes Wreccia are mesbers
of the same formation.

(e)  Ine )it Rend Volcanics sre found
(1) 4n the ares immediately east of Walford Pesk,

(2) surrowmding the old Lake Selina workings.

The volcenic sequence consists of extrusive quarts,
quarts-felspar and quarts-felspar-hornblende porplyries.
Thin sections showed the rocks to be acid wolecanics,
mainly rhyolites and dacites, and they are thus
similar to the acid wolcanic suite of rocks from Red
Hills described elsewhere in this report by Aredfield
and Fander.

In places the porphyries have a fragmental texture
and have suffered varying degrees of shearing.
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Shearing is strongest in a 320° - 340° trending sene
passing west of Lake Dora, parallel to Yalford Peak
and down into Lake Tolleston between the two Owen

Conglomerate ridges.

Where shearing has been intease, the rocks have been
altered to quarta-chlorite schists. An attempt to
map individuel rock units was wmsuwocesaful because
of the scale of mapping, and the wide varistion snd
gradation of rock types.

Only one voleanic rock type could be readily
distinguished from the schists during mapping, this
being a very messive quarta~homblende-feldspar
porphyry. In thin section it was foun! to be identiecal
to a quarts-keratophyre as defined by Solomon (1964).
Weathered surfaces of this quarta-keratophyre had a
characteristic reddish brown colour, eesily
recognisable in the field,

Throughout the volcanic sequence, suall lenses of Dore
type conglomerate and greywscke occur, Solomom (1964
used these interbedded sediments as evidence of the
depositional enviroament of the voleanics as being
"non~-terrestrial and in part (probably eatirely)
marine”,

Dips were difficult to determine in the wolcanics, but
could be measured where thin lemses of sediments
eccurred.

Strikes of the wlcanics were roughly -5 with steep
westerly dips.

shales and ssndstones of indefinite gge erop out to
the east of alford Peak and Lake Rolleston, The

sediments, fine micacecus sandstomes, micaceous shales
and & thin bed of dolomite form a HeS striking belt.
Dips are unifora end reage from 50° to 70° west.
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Along the eastern margin of the sedimeats, near the
Precambrian quartzites, thin conglomerate beds occur,
similar to the Owen Conglomerate. In places the
sedisents are highly contorted, possibly due to
sluaping.

Caspana et al. (1953) asaigned en Ordovician age to

the sediments while Solomon (1964) regards their age
as Casbrian, becsuse the sediments occur "towards the
base of the volcanics, and their westerly dip end

the presence of dolomite suggests a possible correlation
vith the sandstone-dolomite succession on the west side
of the volcanic arc",

The Ordovicisn age for the rocks is suggested by the
Owen like conglomerate beds at the bmse of the sequence,
and the appareat lateral chenge (facies change?) from
sandstone-shale-dolomite to Owen conglomerete going
north along the western msrgin of the Sticht Range.
Similar contorted micaceous sandstones and shales
occur at the base of the Tymiall Range near Hewton
Creek. These sediments are interbedded with Owen end
are without doubt Ordovician., On the basis of
sinilarity of rock type, this also suggeste that the
sediments are Ordovician.

From the above evidence the author is of the opinion
that the sediments are most likely Ordoviecian, A
careful examination of the dolomite beds for fossils
would help resolve the question of age.

Irecasbrien uartzites crop out along the eastern
margin of the area. These quartaites are highly
deforued and have been faulted against the Cambrian
and Ordovician recks.

Immediately to the IE of Lake Dorm, a solitary outerop
of a black highly deformed schist ocours. A this

section of this rock showed it to be a quarta-chlorite-
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sericite schist with abundent carbonaceous material.

At least three schistosity surfaces could be recogaised
in this sehist. As enly the Precambrian rocks of the
area have suffered at least three deformation periods,
the age of these black schists is taken to be Precambrain,

S,

3.3.4 Structupes

(»)

(a) " Polding. Polds (with approximate NS trending axes)

are easily discerned in the Owen Conglomerate. This
however is not the case with the underlying woleanies.
The voleanics sll dip steeply westwards, The cccurrence
of Dores Conglomerate on either side of the southern
position of the grii area suggests thet the Casbrian
sequence is folded.

As the Dora Conglomerate contains fragments of the

Mt. Read Volesnics it is assumed that it is younger
then the volcanics. Thus the Caubrisn would have to

be anticlinally folded to produse the observed out-
crop pettern. The dips of beds show a progressive flat-
tening to the east (from 30° to about 50°) and Amadley
(1956) used this as evidence for the anticline being
overturned to the east.

Fadting. The only major fault in the ares is one
trending at 320°, This fault runs from the northern
end of Lake Dora, sleng the western edge of the small
syncline of Owen Conglomerate and into Lake Rolleston.
The feult has laterally displaced the Dora Conglomerate
north of Leke Dora some 2,500" to the ¥, There must
have been vertical movement of the fmult, bringing
Owen Conglomerate on the castern side of the fault
down against Casbrisn volcanies on the western side.

Geophysical discontinuities tend to suggest thail there
are seversl strong E-W trending fauvlts in the area,
This can only be confirmed by more detailed groumd
work.
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(e) Shesring. Shesring of the Mt, Read Volcanics has
been discussed above., The shear planes appear to
be parallel to the fold axes of the area.

3.3.5 Higemslisatiog
ALl the minermlisation of the ares is restricted to the

wolcenic rocks, and appears to be most intense in the areas
of strongest shearing,

Disseninated snd veinlet pyrite is widespread. Chalcopyrite,
galena and sphalerite are less abundant but have a similar
mode of oceurrence.

‘lon-econonic hematite and magnetite mineralisation, ususlly
as small concordant lenses, of'ten ocowrs in the schiste
(see Gedlogical Map 4). These two iron winersls generally
accompany base metal mineralisation in this area.

There are two former mining districts within the gridded
area, called here: (i) The Selins Vorkings,
and (i4) The Lake Dors Workings.

(1)  Ihe Selima Norkings: There are very few records of
these workings, and it must therefore be assumed that
they were of little economic walwe, The warkings lie
on the Fast side of Anthony Creek, about I mile Horth
of Lake Rolleston. They are shown om the geological
map seattered between traverse lines 481 and 804,

The main workings consist of three short adits, seversl
chaleopyrite oceuwrred in quarts-chloritic snd chloritic
schists in these workings, Pink felspar is common in
the mineralised sones.

(i1) Lake Dops Horkingg: The Lake Dere workings are shown
on the Geological map scattered between traverss lines
725 and 1368,
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iineralisation was first discovered here in 1291
and prospecting was vigorous during the “copper
boom" of the 1890's. However there was insufficient
ore found to meintain wining setivity for long and
the field was abandoned in 1908, The Mt, Lyell
Mining and Reilway Co. Ltd. sampled the workings in
1938, the 22 semples taken averaging 0.24% Cu,
Government geologists reported on the area im 1939,
Rio Tinto Australisn Hxploration Piy. Ltd. condusted
geologieal, geochemical and geophysical surveys in
the area in 1957-58. The workings occwr on a platesau
approximately 2,500' above see level.

Mineralisation is confined to shesred volcanies, now
outoropping as quarts-chloritic end chloritic schists.
The main minerslised szone extends from the south-west
end of leke Dora to the morth-east comer of Lake
Rolleston and ite limiis are probably govemmed by
shear sones.

Hineralisation is rarely seen on the swrface, The
oxidation sone is very shallow (about 2'). Regimally
the schists dip steeply west. The mineralisation
ocours either as smell veinlets and blebs on foliation
planes or disseminated through the schists,.

Pyrite is the most abundant sulphide present, with
which chaleopyrite is closely associated in smaller
cuantities, The secondary copper minerals covellite
and malachite are present at times, ‘agnetite ond
heuntite are widely assoeiated with the sulphides in
a fine grained form, Oelens and sphalerite ccowr in
minor amownts.

The more promising aineralissed szones were worked by
trenches, shafts and adits., Several workings of
considerable interest im the Lake Relleston area are

not shown on the geological map because they have not
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yot been loceted on the ground. They are in the
vieinity of lines 565 and 645, and mey be associated
with en 1.7, snomaly to be discussed subsequently.
These workings were deseribed in the old reports ass
"eos In the northern part of the seetion a
few shallow tremches have been cut, in whisch a
little pyrite is soen disseminated through the
schists, and in one trench several small veins
of gossan were cut, with hwunches of quarts
carrying e little galesa. The ground slopes
steeply to the west, and 80' below this trench
a tunnel ves started a 1ittle N of E, but was
discontimued after driving about 10" through
schists carrying a little pyrites and galenan".
(Rept. See, of Mines - 1897.8),

Oeological, geochemicnl and geophysical stulies have
shown this sres to be one of considerable interest.

3.4 Secohwsical Coverage

) geophysical coverage ceonsisting of grownd magnetometry, indused
polarisation, resistivity snd self-potential swrveys was conducted
on traverse lines 1445 %o 88Y during the year. Signifiemntly

. anomalous sones are shown on the accompanying “ep 6.

The magnetometry survey was condusted by geologists and field
sssistants using a 'ePhar YN0 instrument, Resulis were corrected

for daily drift and plotted in deteil on plans (1" = 500') and
profiles (1" = 200*) but are not included on a separato mep in this
repart,

A combdned I.P., 5.P., and resistivity survey wvas conducted by

Compagnie Generale de Gecplysique of risbane over the gridded area,
between loveuber 1969, snd February 1970, C.0.C. slso isterpretted
the mametometry results.

Seversl interesting snomalous zomes have besen outlined sad warrant
further testing.
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Aalaa calea Jeslslidly apd acnetoueiey SUXveys

Hotg: This section of the report is a partial reprodustion
of the geophysical report submitted by G, Omes of C.G.G.
Ho additions have been made by the author, but several
somewhat irrelevent sections heve been ommitted.

(a) Hncaetometoy

The general trend of the mumerous magnetic anomalies

is north-south, parellel to the geological strata,
but there are many local wvariations.

A comparison of an outcrop mep, & resistivity mep and
ﬁm-“ﬂﬂm-nhh
conformeble strata and lenses in the Cambrian wolcanics.
Samples takea on outerops near Lake Selina and Lake
Dora coatain pyrrhotite and mgnetite,

Three different arvas appear on the isogam map:

- @ centrel ares where magnetic smomalies sre
mmercus, /Amplitudes are sometimes larger than
2000 gammes, (Profile 727). The magnetic bodies
are cutcropping except where the moraine is several
tens of fest thieck.

- an eastern ares vhere magnetic profiles are flat
and smooth,

- an sres similar to the eastern aren exists in the
southwestern corner (Profiles 1105 to 1445).

The limits of the three above aress probably correspond

to geological limits, for example, limits betwoen
volcanics and schists.

Three mein transverse faults interssct the area:

- P1 between Profile 85 and Profile 165 is at right
angles with the strata.

- F2 runs frou Profile 435 to Prefile 965 and mekes
a smll angle (0° to 30°) with the mgnetic strute.
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- F3 froa 965 4o 1365 is appreximately parsllel
with F2, 73 interscvets the northem coupartmsat
strate end is parellel to the magnetic trends of
the southern compartasnt,

The easiern magnetic marker is folded in the morth
castern comer of the ares; the two limbs of the
fold are at right angles,

The highest concentration of magnetic minerals is
located on the western magnetic marker on Prefile 72,
dpalebivity

flectricel sowndings show that the true resistivity
of the wweathered Cembrisn volcanics varies between
2000 and 15000 ohmem,

The true resistivity of the non-magnetic schists is
lower, between 1000 and 3000 olms-a (ES883-3000E),

4 conduotive formation, perhaps graphitic shales,

follows the esstern limit of Cembrisn compertment.
ES835-3200C shows that its resistivity is less than
30 olm-n,

Between Profiles 40N end 245 the eastern half of the
area is covered by moreine. ES24H-800W, 85-450F and
161-16004 show that the top of the moraine is very
resistant, about 8000 olm-m, the bottom is conductive,
about 100 ohm-n, It means that the wpper part of the
moraine is a mixtwre of send, pebbles ani boulders
with a smsll percentege of clay and that the bottom
is very clayey.

The following interpretation fits with ES24i-800¢ from
top to bottoms

~lacanegy EASAA
13 £, 1500 ohm-a
2% ft. 800C obama
170 £t 100 gho~n
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the total thickness of the moraine would then be
209 feet,

At ES168-1600¥ the bedrock may be 440 feet deep, at

ESS8S-450E it is probably not more thea 175 feet deep.

The sbove figures are deduced from hypotheticel values
of the true resistivities, the resl figures may be
different but the discrepancies are likely to be not
larger than 27,

Because of the importance of the morsine covered aree,
in the northern part of the area from Profile 88¥ to

Frofile 485, a larger pole-dipole array was used,
The main trends of the contoured epparemt resistivity

maps are parellel to the magnetic and geologioal
trends,

As proved by the gredieat array test om Profile 723
the conductive area does not coineide with any part
of the magnetic body situated near the bese line,

A well defined conductive axis follows the eastem
limit of the Cambrisn compartment, A steep resistent
gradient follows the cliff esst from the conductive
sxis.

A diseontinuity of resistivity awes coincides with
fault P defined by the magnetic interpretation.
The F2 and F3 discontinuities are also visiblo.

The south western conductive ares coincides with the
non-magnetic formation, it is aseociated with o strong
resistant gradieant.

The pattern is thus symmstricsl from the eastemn
limit of the Cambrian compertment,
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Lnduced Folarization
It should be kept in mind that with a pole-dipole

arrey the axis of a polarimsble body does not coincide
with the axis of the snomsly, moreover an IL.P.
enomaly has often two axes, ane of them being due to
the current electrode effect and the other one to the
potential electrodes effect. hen & double polemdipole
ie used as in the ount Tyndall area, the anomelies
cross over the axis of the polarizsble body.

The chargeability contours follow the general geological,
mgnetic and resistivity trends.

Seventeen snomelies appesr on the Comprehensive lap.

(vap 6).

(1) 5 enomalies are located in resistant areas and
associated with magnetic enommlies:

Al A1 is more then 4,300 feet long. Prom 337
to 434 it coincides with a magnetic body
but there is no proportionslity evea
approxinate between the arees of the mgnetic
and I.7. anommlies.

The old Leke Selina adit is located near
Profile 804 in the megnetic and polarizsble
body. Semples contain disseminated pyrrhotite
and erystals of galema in joints.

A2: This enomealy hes & much smaller amplitude
then A1, it coincides with a magnetic
anomly on Profile 484, It is a nerrow
anomaly, the polarizable body is neerly
outeropping.

491 This weak anomaly is 2,400 feet long, the
axis of the polarizable body coincides with
the axis of a megnetic body. The chargeability
anomaly is apparemntly due to the magnetic
ainerals.
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A10: A0 is similar to A9, it coineddes with
the same body shifted eastward by fault F1,

A12: A2 is similar to A9 and A0,

HBenark: 411 magnetic bodies do mot give rise
to I.PF. anomlies.

5 anomalies and parts of 2 anomalies are located
in resistant areas but ere not associated with
any particular magnetic anocmaly.

= the southern end of AM:

- the southern part of A2:

Al1; A1 is less than 300 feet long. The
polarizable body is buried under about
100 feet of moraine.

A3z 413 is 1,600 feot long, a gradieat array
resistivity profile (Pig. 6) showed that
undoubtly the mineralisation does not give
rise to any conductive anomaly.

Ala =415 A% and A15 are probably dus to the
same polarizable body as it would appear
from the chargesbility maps but correlaticas
do not appear easy from the profiles and
perhaps A15 should be considered only ss
an extension of A4 on Profile 568,

Al - A15 are the largest snomilies of Growp (4i),
but sctually it might be better to classify them
in Group (1ii) because there is & smell conductive
anomaly east from a strong resistent gradieat.

AlZ: Part of the ancmaly is visible on Profile

84, its amplitude is certainly larger than
20 =s but most of it lies outside the

surveyed aree.



385023 (20)

(441) 7 anomslies are associsted with conductive
anomplies and generally S.P. ancmmlies but
they are not associated with any megnetic ancmmly.

Adofh~ A0 = 46 = AT: This string of ancmalies
follows the eastern limit of the Cawbrian
compartaent, they are all strong anomelies
likely to be due to graphitic shales.
Actually grephitic shales have been found
near Profile 1208.

A8 = A16; These anomslies are similar to the
asbove group, there is probably a fault
between AS and A16,

(@) Self Potential

(e)

A1l the 5.P. snomalies are located on the easteran and
western edges of the Cambrian compartment. The largest
anomalies appear on the eastern ends of Profiles 725,
805 snd 838, Thedr amplitudes vary between -00 and
=200 av.

Thedr smplitudes are not too large for sulfides but
their complex shapes rather suggest the sxistance of
graphitic shales. '

Lonelugions an! lecgmsendatlong
Three types of 1.7. anomalies have been detected all

due to subvertical polarizable bodies:

Iype (i): I.P”. snomalies located in resistant areas
and wvhere the polarisable body coincides with &
magnetic body: A1, A2, A9, 410, A12,

Iype (i4): I.7. snomalies and part of anomslies
located in resistant arees bul not associated with

any perticular mssgnetic anomaly: southern end of A1,
southern part of A2, A11, 413, A14, A5, A17.
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Iype (iii): T1.P. ancmalies sssociated with conductive
anomalies and generally S.P. ancmalies but not

ascociated with any magnetic anomely: A3, A4, A5, A6,
A7, A8, A6,

The following facts are not encouraging:

nost ancamlies are elongated and parellel to the
geological and magnetic trends. (However in view
of the menmer in whiech Mt, Lyell ore bodies roughly
parallel schistosity treads, this fact cannot be
regaried as too discouraging - suthor).

grephitic shales have been fowmd near Lake Dere

on anomely A6 (type (441)).

part of type (i) ancmalies are due to pyrrhotite
and magnetite in the Cawbrian volcanics,

On the other hend:

there is no doubt that type (i) ancmalios,
particularly A1 and A2, show no proportionality
between quantity of megnetic minerals eni quentity
of polarizable perticles, therefore these snomalies
may be nearly entirely due to non-magnetic
conductive particles (pyrite, chaleopyrite, gelems,...).
showings of chalcopyrite an! galens are known, end
geochemical anomelics have been detected especislly
for lead.

many anomalies of types (ii) snd (iii) are located
along structural contacts between the Ordovieian
conglomerates and the Casbrian wolecanics, and

many mineralisations of the Mount Lyell district
are located near such contacts.

economic uwineralisstion wey be associated with
graphitic schists.
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We would recomsend to drill eme or two anomalies of
each type in order to got a better understanding of
the different types and of their econcmic potential.
The mest attractive anomalies following the geological,
goochemical ani geophysicsl observations should
naturally be drilled first.

The following selection of suggested drill sites is
based on geophysical data alonme,

inomaly  Prefile  Max. Leagth Dip Rig Position
Lron base line

M W 7258 %00 fo.  45% 100 ¢, B

(1) G4l 800 ft. 45 800 £, ¥

A (1) 40w 400 £, 45% 1300 e, W

M5 (a1)  sew (5 gore. 45 1600 £e. W

46 (141) 1os 000 ft. 45" 270 ft. E

A8 (414) 1288 900 ft. 45°W 2500 £, W
Beughogical Covernge

A geochemical sampling progran was conducted slong treverse lines
from 1445 to 884, The program consisted of both seil and chip
sampling. Semples were snalysed for Cu, Pb and Zn at Yount Lyell
and Renison using the 1.A.5. method. All results were plotted om
1" = 500" plans but cnly signifiocantly anomslous wslues and sones
are shown on the accompanying map (Map 5).

Seil samples vere taken using a 5' long, hand eperasted solid barrel
auger,

Effective sampling was restricted on this grid by the large areas
covered by moraines, scree slopes ani peat-filled swemps, which
rendered the geochemical approach virtuslly useless and wnreliable,
m-—m_tﬁu---tos. In areas of outorop or
where residual soils were developed, samples were taken at 50'
intervals along the treverse lines. Nesidual soils were generally
poorly developed, reflective of the gemerally acidic nature of the
rocks in this section of the Combrien sequence, Depth to bedrock
was generully in the order of 12" - 18", Samples were taken on the
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bedrock where possible, thus resulting in the inclusion of reck
fragments in the soil samples. Soils were mostly clayey with sands
ﬂl—:hm-ﬂmmﬁm Rock samples
generally tended to give higher values then adjmcent soil samples.

in attempt was made to statistically cslculate anomaléus values.
liowever, seversl factors including non-uniformity of sample type,

soil type and rock type made a statistical approach umrealistic.

i further factor was the strong positive skewness of distridution
curves. The statisticsl distributions are shown on ‘p 5. For the
above reasons, it was decided to arbitarily choose limits end define
Ancaslous values vere classified as first, seccnd and third order
anomalies.

As sesn from the map, many of the anomalous zones have not been
"closed off" because they pass under morsine, or off the existing
grid, or wunder lakes.

The snomelous aree west of the base line between lines 561 snd 80+%
is cwrrently being drilled,

Recommendations concerning the other ancmalous aress are detailed
in a following section of this report.

PAESNETER

On the basis of geophysical, geochemical and geological swrveys, it
was decided to drill two dismond drill holes into a composite anomaly
lying vest of the base line and extending between 30N and 564 and

beyond,

The first of these holes has been completed snd the second was
cosenced early in July 1970. '

line, depressed 45°, drilling west on 240° bearing, using Si-vireline
equipaent.

A composite mep showing all surface exploration ami drilling results
along the drill section is attached (Map 7).
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Considerable difficulty was experienced in drilling this hols,
largely due to the drillers foreing the hole down too fast, resulting
in excessive dip and bearing deviations, an! slipping of the casing.
The hole could only be surveyed to 360' because of bad ground,

The hole collared in glaciel gravels, passing out of these inmto
Casbrian acid voleanies and tuffs at 20°. The hole remsined in
these Cembrimn rocks, which exhibited only wisor veriaiions of
texture, mineral composition, and deformtion watil it entered =
fine grained member of the Ordovicien Owen Conglemerate Parmation
at 703",

Only minor chaleopyrite, galenma, and sphalerite were encountered.
There was o thin vednlet of mative copper in the last 5 feet of
Cambrian rocks. Disseminated pyrite, wp to 7.1% (but generally
below 3f) wes encountered botween 265' and 410'. Hematite and miner
magnetite were widespread throughout the hole.

The pyrite, combined with the megnetite were present in sufficient
quantities to produce the I.P. response obtained. Similerly, the
magnetite was present in sufficient quantities, to cause the snomely
obtained,

Geocheaically, the surface rock samples taken correlated fairly well
with the walues obtained in the corresponding azones in the drill héle.
The soil samples were unfortwnately less indiecative of corresponding
values in the core.

The second hole is being drilled 500 fi. to the south of the first
hole, bearing 62°, dipping 55°. It is aimed to test mon-coineddent
I.7. and magnetic anomalies, again associated with a geochemical
anomaly, The stratigraphy is expected to be similar to that of the
first hole.
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L0 NIl AREA

Lutweluetion

4 combined geological, geochemical and geophysieal exploration
progran was completed during the year on the Red Hills plateau in
the central north of the licemce ares. lHigh interest in the Yype
and extent of mineralisation found in the numercus old mines in
this area prompted the program wndertaken. Severnl strong
geochemical and geophysical anomslies situeted in fawoureble
geological enviromments were delineated and follow up work ia
planned on each of these prior to possible drilling, Undergrowmd
sampling also outlinod two zones of interesting disseminated copper
minerulisation.

Zoad Copstruction, Trmck Cubting
All completed and proposed road construction amd track cutting is
shown on Map 2,

To enmble easy acces: into this desoclate area, the #t., Read road
was extended esst for 1.5 wiles to the foot of the Red M1l iteelf,
The open nature of the country here made this construction very
simple and inexpensive.

The grid commenced in the 1968.69 season was extended., £ base line
of 7,200' and a sub-base line of 2,400' were pegged out and grid
lines laid out perpendicular to the base line at 300 ft. intervals,

The grid lines were pogged every 100 ft., and approximately 80,000 ft,

of linss have been pegged in the Red Hills area to date.

Zeological mpoia: :
Geologist R, Aradfield was responsible for all mepping in the ares,
His work is presented on Map 8 in this report.

4e3.7  Hlaterxy
Minersl leasses were first teken wp in the area in 1891,
Several compenies were formed in the 1890's %o work the
smell copper deposits, Six adits were driven, and mmerous
small pits, trenches and open outs developed, Ivelvetress
visited the aree in 1900 and reported on its geology and
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mining sctivity in the 1900-01 "Report of Secretary for
Mines",

All mineral rights to the area were acquired by the Mowunt
lyell Mining & Redlway Co. in 1905, who lengthemed two of
the existing adits aelong with some other minor developments,
A1l the workings were sempled in 1905 and the remilts of
this work together with & report are held in the 'Hine Office
at Yomt Lyell. o active mining was wndertaken after 1908,

Hlake 1933, reported on the ares and presented his findings
in an wpublished report, much of which is grossly inacourate.

Rio Tinto conducted a geological-geophysical survey of the
Gooseneck area to the immediate south of the fed Mills area

between 1957-59 and finally drilled several holes into an
anomalous sone, A black shale sequence containing only
minor mineralisation was encountered. Mill reports of this
work are available.

The E.Z. Co, Ltd., conducted a parallel progre=m to Rio
Tinto's in the Red Hills erea., Their findings will be
commented on further, later in this report.

Geelogy
Regionally the Red Hills aree consiste of a wide belt of

neor north-south striking Cambrisn volcanies of the it, Read
Volcanic ire, locally overlain by Ceambre-Ordovician Jukes
Breccis and the Ordovicien Owen Conglomermte Formmtion.
Quaternary glacial material, conglomerate scree, and swampe
cover much of the ares, but outerop is gemerslly good.

Vegetation consists largely of low serub and button gress,
wvith isclated patches of taller eucalypt forest.

Bredfield's geclogical report on the area was too brief
and little can be gained from it.

/hpproximately 90 rock specimens were forwarded to M.V, Psnder
of C.M.S, for petrographic deseriptions, several of which

are appended to this report.
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The Cambrian sequence consists of sheared seid to interuediste
woleenies, with thin interbedded slate bands, Bradfield
distringuished four schist typesi- quarts-felsite, chlorite
quarts felsite, feldspathic chloritic schists, and chloritic
schists. le clained they were subjected to different degrees
of dynamic metamorphism, However, the author Lelieves that
they vere most likely subjected to the same degree of
metanorphisas but that the more scid members merely responded
less to the deformmtion forces ani also appear less sheared
in outcrop than the more chloritic schists as e result of

weathering effects.

In this section, the majority of the Cambrisn rocks appeared
to be sheared decites and rhyolites, the distinction between
these two types being besed solely on the feldspar type with
the rhyolites containing albite and the dacites containing
more oligoclase.

The Cambrian-Ordovician contact is not alunys well exposed,
but in the vicinity of Conglomerate Hill it appears to be
wnconformable whilst further north and east it sppears to

be faulted. The Jukes Breccia is present only locally.

There is a possibility that on Conglomerate Hill, like the
Goosenock, the conglomerate is formed simply as an errosionsl,
umconforuable cutlier and thet the main faulted contact
passes further to ihe east. lore mapping of this contact is
recommended.

_Soemlisation
A1l knowm base metel minerslisation is confined to the

sheared Cambrisn Volcanics., Chalcopyrite and pyrite were
the main minerals mined. They occwr widespreed in the ares,
in both a dissemimated and vein form, /inor galena end
sphalerite are also scattered throughout the area. lagnetite
ani hemntite, as in the Lake Jora area, are commonly
associnted with the mineralisation.
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Only the rich veins of ore were profitable for the former workers
but current exploretion is directed towaris finding and proving
up & large, low grade disseminated deposit and considerable
encouragement hss been received along these lines to date.

hetr  Cocplwmical Coverage
A combined I.P., S.F., resistivity ani msgnetic survey was conducted

over traverse lines 40S to 161, The results are presented an a
comprehensive map (Map 10) in this report.

The I.i'sp 5.F., and resistivity survey wes conducted and interpreted
by C.GeG. and the ground magnetometry was conducted by Syndicate
persomnel and interpreted by C.C.G0.

beadrat

LePas SePes Hecistivity and Hametonetoy Surveys

ligte: This section of the report is a partial reprodustion
of the geophysical report submitted by G, Omes of C.0.C.
Yo adiitions have been made by the author, but several
somowvhat irrelevent sections have been omaitted.

(a) lMasetometoy

The main anomalies are located on the Red Hills on
the eastemn parts of Profiles 85, 165, 2=,

There are two main positive axes werped from a north-
south trend between Profiles 245 snd 165 to a northwest-
northeast trend between Profiles 165 and 85, The
amplitudes cf the anomalies reach 3000 gammms but two
narrov maxisa on Frofile 165 exceed 5000 gemmas.

The shape of anomalies show that the magnetic bodies
are very shallow.

It is not possible to correlate the anomslous axis from
Profile 85 to Profile 00, the magnetic discontinuity
may be dwe to a fault.

The intensity of magnetisation is highest on Profile
85, this is likely to be due to a higher concentration
of magnetic mmterial on Prefile 85, between pegs 20E
and 25K,



(b)

(e)

385032 (29

The geological map does not show much correlation
with the magnetic map. The magnetic anomalies are
at least partly due to pyrrhotite since this mineral
was found in a gully above the adit between Profiles
85 and 00,

Hesistivity
The main trends of resistivity contours are parallel

to the geological and magnetic trends.

Elongated conductive anomalies are likely to be due

to shaley strata:

These include:

- Profiles 245, 325 and 405 west from the buse line.

- Ancmaly AS.

- inomaly A4: the conductive axis is perhaps the
TURAM anomaly detected by Rie Tinto.

Anomaly A1 is intersected only by Profile 83, it has
besn confirmed by a gradient array profiling. It
shows an eastwerd dip of the conductive body, and ie
wnlikely to be due to a particular stretum.

Jaduced Polaricetion .

The five main anomslies are located in the eestern
part of the area. The background chargeability is
sbout 3 milliseconds, The largest anomaly has a
maximm of 39 ms (integration between 450 and 1150 ms
after cut-off).

hen using & pole-dipole array, the chargeability is
roughly proportional to the comeentration of
disseminated conductive particles, therefore, the
area of an anomaly as plotted on a profile should be

roughly proportional to the total quantity of comductive

particles,

Anomaly A1 on Profiile 85 seems to be the most

interesting enomaly with the highest concentration of
conductive particles, it has been well confirmed by
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s gradient array profile oa 8S,

Lall Potential
A 65 mv snomely coineides with A1 en Profile 33, all

other 5.P. anomalies are wesker and may be due meinly

to topographical effects.
Somparisen of the Magnetometry, 1.P., Besistivity sad
Salls Hesulis

The mein features of the magnetometry, I.P., resistivity

and 5.F. resilts are plotted on Map 10.

Ali on Profiles 24S end 165, the I.P. axis follows
approximately the magnetic axis, on Profile 8S,
the I.P. axis coineides also with a conductive
axis and & 5.F. anomsly. On Profile 83, A1 is
probably due o a net of veinlets with an
electrical continuity, the mineralisation may
even be locally massive, it dips eastward. On
profiles 165 and 245, A1 is dwe 0 a minerslisstion
of disseminated conductive particles, some of the
particles are megnetic .

42, A3 apd Ak:  do not coincide with conductive anomalies
but they show some correlations with magnetic
anomelies, they are due to disseminated conductive
particles, part of which are magnetic.

451 the I.P. snomalous sxis coincides with a conductive
axis but there is not megnetic anomaly, A5 may be
due to a sulfide mineralisation dewoid of pyrrhotite
or mgnetite, but it is much more likely to be due
to conductive graphic shales,

h-&hﬂ-iﬁdﬁ-m&'ﬁ
mgnetic minersls, probebly magnetite and pyrrhotite
on the I.P. resilts, the aress of the chargesbility
anomalies have been plotted versus the areas of the
corresponding magnetic anomalies, The influence of the



non~magnotic conductive minernls seems the sirongest
on Profiles 165 and 245 bubt this is certainly due to
1.P. anomaly A5 and mey be of no economic interest
since A5 is likely to be due to shales, The area of
the I.P. snomslies on Profiles 165 and 2,5 winus the
area of A5 have also been plotted on FPig. 3, it shows
that the proportion of conductive non-magnetic minerel
is about the ssme on Profiles 85, 165 and 00, it is
probably higher on 245 and certainly lower on 81,

It confirms that A1 on 35 is certainly the snomsly
likely to be due to a2 higher grade mineralisation than
any other anomaly.

(£)  Conglusions snd Recommendations
The gecphysicel swrvey carried out in Red Hills showed
that a near surface concentration of condustive minerals
oceurs mainly on the esstern part of Profiles 83, 165
and 245, Part of the mineralisetion is magnetic, at
least part of which is pyrrhotite.

Ancmaly A1 seems to be due to a net of veinlets with
an electrical continuity, the mineralisetion may even
be locally mmssive. The concentration of conductive
minerals is perhaps due to 2 varping and transverse

faulting of the strate.

If geochemical and geclogical cbservations seem
attractive enough we would recommend drilling a hole
from peg 25E on Profile 85 following a 45° westward dip.

4s5  Ceocheslonl Coverage
Surface sodl and rock chip sampling was conducted along the grid
lines, snd the majority of the old workings were chip sampled.
The results of the surface work are presented on Map 9, and the
underground results on Map 11, Sasples were smalysed by the A.1.5.
method at both ‘ount Lyell and Remison.
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Two large, and several smaller surface anommlies were outlined but
it should be appreciated thet these may be in part due to contemination
from the old vorkings, There was elso considerable encouragement
in the underground sample results,

he5a1

Zeconnaiseence agfuce cempling (Refer ap %)

Sodl, and in some places, chip samples, were taken at 200 ft.
intervels west of the base line between lines 40S to 32,
where no significant geophysical anomaliss wers cutlined,
and at 50 fi. intervals east of the base line where all the
geophysicel snomelies occurred,

Solls were generslly thin and poorly deweloped and in some
instances sbsent, whercupon chip samples were taken, Glacial
material and scree slopes slso restricted the survey limits,

The tepography of the aree is such that there is every
likelihood of down slope contamination of the soile frem
the workings in the area. The extent of such conteminetion
should be determined in the follow up work recommended lster
in this report.

As seen on Map 9, there were essentially two major and

three minor anomalous zones delineated by the surface surveys.
(ne of the major ancmalies is lead, the remainder are copper.
There were no significant zinc snomelies outlined.

The ancmalous lead zone with velues up to 550 p.p.m. in the
soil is large ssrially but only moderate in intensity. The
anomaly extends over a strike leagth of about 2,500 ft. and
has not been closed off to the south, iy studying the
comprehensive geophysicel mep (Mep 10) and the geological
map (Map 8) of this avea, it would be ressonsble to postulate
the approximate coincidence of this lead snomaly with a blaek
shale bed, Mack shales in the Tyndall aren bave been showan
in the past to possess background lesd walues of the order
of 200 p.p.u. Costeaning in this area could easily ewmlumte
this anomely by improving the outcrop of the shale which is

generally poor due to its susceptibility to weathering and
erosion,
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The major copper snomaly lying east of this lead snomaly
extends over a strike length of 5,000 ft, and has not been
fully closed off to the morth or south, Values range wp to
3,900 p.pen. in the rock and 1,100 p.p.u. in the soil,
Parts of this anomely may be caused by contamination from
the workings but most of it is wphill from them., This
anomely certainly warrents follow wp work.

The copper anomaly on the eastern eand of line 245, with
walues wp to 1,650 p.p.u. copper could be interesting in
that there is the possibility it continues south wnder the
flat lying thin conglomerate cover,

The remaining twc copper anomalies are unknown quantities.
There is the possibility that they may in part be duwe to
contamination or the presence of black shales, This could
be readily evalusted further by costeaning.

4e5.2  Jefalled ugderaxound - ampling

Adits No. 1 East, No. 3 East, ¥eo. 1 Vest, No, 2 Vest,
do. 2 North and ¥o. 1 Far West, together with seversl
trenches were chip sampled et five foot intervels during
the yenr, These results, together with the results of
samples teken here in 1905 (from Ne. 1 North, No. 2 Vest
and No, ) East Adits are shown en Map 11 in this report.)
The Wo, 2 Rast Adit was not sampled.

Chip semples were also taken on the surface above the adits
to stuly the effects of surface leaching.

Encouraging copper results were obtained in Yo, 1 lorth

and Ho. 2 Vest Adits snd the trench north of No. 1 Neorth Adit,
Lead and zinc wmlues, with a few exceptions were low and
insignificant.

Surface semples sbove the adits generslly yielded results
significantly less than the corresponding walues in the adits
indicating the presence of some surface leaching., It also
pointed to the fact that surface chip samples containing

ssy 300 - 400 p.p.m. copper could be representative of
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higher grades at depth, thus placing wuch significence on
several of the surface sanommlies discussed in section 4.5.1.

Ho. 1 NHorth Adit was not sampled this year because of its
dangerous nature. However, 1905 asseys were encouraging.
The high assays obtained in the crossouts and in the early
part of the adit were due to rich veins. lHowever the
grados hetueon 'es. 2 and 3 veins are probably indicative
of the disseminatod mineralisation. These assays ik to
0.46% Cu over 40 + £t. (assays stopped at the Wo, 3 vein).
A 38 ft. winse was sunk at the entrance of the adit snd en
easterly crosscut drivem 42 ft, parallel to the upper level.
Two erosscuts have in turm been driven off this lower level,
prosumebly on the same veins as drivem on in the upper lewel.
The ares arownd this adit warrants more work end will be
discussed further on in this report,

In the No. 2 West Adit, copper asseys bulked at 115' of
0.35% Cu, with the drive ending in 0,35 Cu., The best
interwal was 15 fi. of 0.75% Cu. The assays taken in 1905
gave welues generelly lower then those cbtained this year.
There is no I.7. coverage over this ares yet.

2oidddny

From 1957-59, the .7, Compeny Ltd,, conducted extensive
Turen and magnetic swrveys over the Red Fills ares. Two
drill holes were completed to test geophysical anommlies,
The southern most hole encountered black shale beds similar
to those drilled by Rio Tinto in the Goosemeck area further
to the south.

The second drill hole near Ho, 1 North Adit encowmtered
semi-massive to massive magnetite with minor chalcopyrite
averaging 0,14f Cu over 8 f%,



985038 (,p

5. ONEER AREAS

5. Hewten Creek Opid
A 4,000 £t, base line, trending due north (magnotic) was laid out
over swampy ground in the upper reaches of lewton Creek (See Map 2).
A total of 35,000 £t. of traverse lines were laid out and cut from
this bese line., A growmd magnetomster survey showed the area to be
mametically unresponsive.

The button gress covered swamp is relatively deep and is most likely
underlain by the black shales seen outcropping on the Newtan Creek
road,

There would be little point in conducting em I.P. swrvey over this
area because of these sheles,

Meaningful geochemical sampling is difficult because of the thick
overburden, however methods of deep sampling should be investigated,

Unless some geochemical encouragement cen be obtained, no further
work is recommended here,

5.2 [owexd's /momaly
Some mepping was attempted over the loward's /nomely which was
reported on in detail in the 1968-69 ammuel weport. A drill hole

is recommended for thisc anomaly, and is detailed later in this
report.

5.3 e JHead
The existing Red Hills and 'it, fsad grids vere extended to the
northern licence boundary, but no exploration was wndertaken on
these lines, A total of 100,000 ft, of tracks were cut and the
coverage is shown on ap 2, The cutting of these lines hns meant
a-unu'u-u-un-u-n-wcu-n—--u
have some form of gridding over thea,
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6o BECOMENDATIONS AND CQUCLUSIONS

6.1 Summry
To date, $333,254.64 has been spent over = period of four (4) years
on E,L, 9/66. With this money, approximately three quarters of the
Cambrisn rocks in the area have had some form of recomnaissance
explora‘ion conducted over them, ani seversl eress have been covered
in some detail, Two diamond drill holes have been drilled.

4 further $158,000 (approximately) is recomsended to be spemt on the

area in the 1970-71 year, With this money, it is planned to:

(a) Complete a recomsisssnce coverage of gll Cambrien rocks
within the licence ares.

(b) Conduct detailed geological, geochemical end geophysical surveys
over several aress of interest.

(e) To drill approximately six holes if areas of high interest
warranting drilling cen be developed.

Details of recommendations as o hov and where the work budgetted
for should be performed, are cutlined below.

6.2 Staffing
It is recommended that a staff of one geologist and two field
assistents be maintained on the area for the whole yeer and that
during the months of Hovember to 'arch this mumber be incressed to
three geclogists and four field assistants., For training purposes,
it is suggested that one of these geologists be a fresh graduate,
ond at least one of the field assistants, s University studeat.

Supervision should be provided jointly by Mowumt Lyell and Reanison
sendor staff.

6.3 Honds Track and Comp Constrvation
Froposed access roads and traverse lines are shown on Map 2, It
is recomaended that the Hed Hills road be extended to the northern
licence boundary and that the Lake Seline roamd also be extended
north, as far as possible. Lesser road cemstruction mey be
necessary for such things as drill site preparation,
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Costeaning is also bwigetted for in the roed construction budget.
The above work will inwlve approximately 5 miles of road
construction, and it is estimated that it will cost about §3,000/mile
to construct roeds in the areas proposed,

It is recommended that the Lake Selina grid be extende! north into
the Anthony Creek Jorge ares. It is difficult to estimste the footage
involved here because little is known of the geology or groumd
conditions in this region, Therefore it is suggested that track
cutting be undertaken here only after the road has been comstructed
and a better knowledge of the area cbtainmed.

Some recutting of former lines in the ¥t. Read area may be necessery.

It is tentatively estimated that a totel of 150,000 ft. of lines
will be required. Contract cutters on a rate of $40/thousend feot
have proved reasonably satisfactory in the pest and should be used
again in 19R-T1.

There are currently two established campe in the area, one on the
upper reaches of the Heaty River, the other near Lake Rolleston.
These camps are of a satisfactory size and standard and should not
require expansion, If camps are required for work on the westem
side of the Henty River, mobile careven ceamps are recommended because
road conditions are better there than in the east.

—apolieia Geocheniatry and eophygics

As stated previously, the 1970-71 progrem will consist of extending
the recomnaissance coverage morth to complete a "first-loock" coversge
instigated over arees of interest delineated by this and former
reconnaissance programs,

6e4e'  Heoommalssance Progrens
Two broad aress are recomaended for recomnaissance surveys:
(a) Yorth of Mt, Read,
and (b) Vorth of Lake Selina.
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The surveys should include firstly pushing roads north as
far as economical and practicel, and cutting amipegsing
grids, slso where practicsl., 0Orid lines have alresdy been
cut in the aree north of 'it, Read, Cutting of base lines
ecould be avoided if lines are laid out off the roads which
should be mapped and surveyed (using a plane table) by the
geologist prior to any track cutting,

Once the grids and rosds are completed, a reconnaissance
“ﬂmﬂwmhm
wvith soil samples an! magnetic readings tsken every 100 ft.

This style of progran should be findshed by the end of the

1970-T1 year, tims completing the reconmaissance coverage
of the licence area.

SSladled | Toginag

Programs invelving varying forms of detailed work are
recomeended in the following sreas:

(a) Red Hlls.

(b) Lake Dore-lake Selina Avea.

(e¢) White Spur Cresk-it. Read Area.

() Mtra<basies.

(e) Howard's Ancwaly.

The programs recomaended for esch of these areas are
outlined below.

(@) DBed Hilla
During the 1960-70 season several arees of high
interest were outlined in the Red /ills aren. The
detailed program recommended is orientated towerdis
outlining a large, lov grade deposit, rather than
sunll, rich vein type deposits.

The progran should consist of deteile’ surface
geochemical sampling, making wide use of costeans,
detailed wnderground chip sampling, extensions of the
I.P. program completed in 1969-70 and detailed mapping
of the conglomerate contact. Hopefully, the results
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of these surveys should outline justifisble drilling
targets.

The Red Hills area lemds itself to costeaning because
of ite open, hilly charecter. Costesning has the
advantages of producing a continuous, uncontawineted
exposure of rock for detailed geochemicel and geclogicsl
sampling, end should be heavily relied on in this area.

The location and geclogy of each costean should be
plane tabled in on surface plans (200 : ),

Continuous chip sempling of several of the old workings
umuw&m-ﬂ—m
outlined during the 1965-70 sumpling progrem.

The 196970 I.P. program should be extended to the
south comencing on line 325 ami contimulag south till
the anomalies A1, A2 and A3 have been closed off,
This should only take sbout 3 days. Seversl lines
will need to be cut and pegged. There appears to be
little justification for detailed I.P. surveys if a
large target is sought.,

The three I.P. snomelies (above) are coineident with
both surface and subsurface geochemicel snomalies and,
being in a favoureble geological setting, should be
given top priority.

Detailed mapping of the conglomerate comtact is
recomsendsd both dn the Red Hills area, and those
contacts to the east and north of Red Hills.

It is suggested that geochemical rock samples taken in
the course of detailed work in the Red Hills ares and
all other areas, be assayed mther than snalysed,

A1l detailed work should be closely supervised by a
geologist, and preferably with this type of work being
carried out by field teams consisting of one geclogist
and one field assistant.
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(b) Lake Doxa-lake Seline /res
Thare have been quite & number of sncuamlies outlined
by the 1969-70 reconnaissance surveys in this ares.
Detailed follow wp work edmilar to thet recomsended
in the fed Hills arven is recommended over most of
them, However, the exteansive glacial cover presents
meny problems in this area,

Anouslous aress which can readily be evaluated by
costemning are 1.7. ancmalies A2 smd 413 togother with
their associated geocheuical sncmalies.

The I.P. anomaly A14 and its assccinted geocheaical
anomaly, as memtioned in previous sectious of this
report, is very interesting, however costeaning here
would be diffioult (but not impossible). Therefore
initially it is recommended that detailed soil and chip
eampling end mapping programs be instigated on existing
grid lines and alsc on intermediate lines. Purther
encouragement would then justify costeaning.

The I.P. anomaly A15 4is interesting in that 4t is within
an area mapped as Owen Conglomerate Formation, The
aree is rugged, and therefore detailed geochemistry

end geology along the lines of the work proposed on

Al4 is recommended. According to the C.G.G.
chargeability map, there is a possibility that A15,

and A14 are ames of the seme polarissble body cawsing

the I.P. snossly. Only expanded I.P. surveys in this
area will confira this fact,

There is the possibility that I.P. anomslies A1, A17
and A1, ave all parts of the cne leng sncmaly. To
test this, lines 324, 24N, 16, @4, 00 and 85 should
be extended vest (in the case of 85 and 00, ca the
other side of the lake). This area is eovered by

moreine, thus rendering gecchemistry useless.
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inomaly A1 is currently being tested by drilling.

The first hole (Selima Ho, 1) has been completed and
was discussed earlier in this report. The second hole
is in progress.

incmelies which will be difficult to evalwate include
AV0, A12 and A2, Some doep suger sampling on AS may

be of some use., This ancmaly (A%) is coincident with

a turam and geochemical enowsly outlined by %o Timto,
Structurelly, it is close to a disturbed Owen Conglomerate
Formation econtact, Detailed I.F. surveys could possibly
give more information sbout strength, width ete. of
these anomalies.

lbite Spur Creek-iit. Read ires
This area was covered by recomnaissance geological,

geochemical and geophysical wethods in the 1968-60
season. Mo work was conducted here during 1969-70.

The reconnsissance work consisted of mapping, soil
sampling at 200' intervals, magnetic readings at
100 ft, intervals and a verticsl loop growmd E.M.
coverage. The mgnetic end E.). coverages were not

It is recomsended that ihc more interesting geochemical
ancmalies be followed wp with detailed sampling amd
mapping programs., The area is very rugged and wnless
further encowrngement can be obtained from the
sawpling, ac 1.7, is recommended.

Improved access is gained into this area by use of

| Howard's nev timber road,
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Ulam-bagic /reas
Two ultra-basic bodies were cutlined during the 1956369

season, one in the extreme south-west of the licence
area, the other in the Heanty River Gorge. Details are
given in the 196369 ammual report. The serial extents
of these bodies has not been delineated fully.

The body in the south-west could easily be mmpped,
with the assistance of magnetometry. A detailed
geochemical grid should then be laid out over it,
Electrical geophysical methods are readered virtually
useless here because of the high magnetite content
and the mumerous sheer sones present.

The leaty River ultra-basic is the more interesting of
the two becausc of the presence of millerite and
possible green nickel staining in the sediments
surrounding the body.

The area is very rugged, thus meking most geophysical
mothods physically and tecimically difficult, Again
the use of detailed geochemical and geological programs
is recomsended. 3ecause laying out a grid systeam would
be difficult, a progres involving sampling along the
Henty and its numerous small tributaries in this ares
is suggested.

Howard's incualy
This ancmslous area lying to the west of the Tyndall

Range was reported on in the 1963-59 annual report.
Initially one drill hole is recommended to test the
anomaly, It should be collared on line 204200 ft,
south, on the madn timber track, drilling 260°,
depressed 55°, This would adequately test the I.P.,
and geochemicel anomaly. ! surfsce costean has
exposed a sequence of sheared agglomerates, heavily
pyritic and containing quarts-chlorite veins with
essociated chalcopyrite. /in extensive gossan is also
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developed in the target area.

Zeadddag

It is recommended that one diamond drilling rig be maintained on
the licence area for the fMull year, thus allowing approximately
6,000 ft. of drilling to be completed by way of sbout six holes.

To avoid having this rig idle at eny time, it will be necessary to
have sufficient detailed follow up work completed in the aress
recomsended above, to be able, without delay, to position a hole
with sufficient confidence at any time. Should imsufficiemt targets
be developed during the year, then the drilling will have to
temporarily cease until such time as targets are developed. iHowever,
with planning, there should be no problem in keeping the drilling
going continucusly.

Lemgriination With other aploreiion idgeuces

The Hdowmt Lyell Mining and Railway Compeny Ltd., curremntly holds
two Exploration Licences to the south of E,L. 9/66. It is hoped
that in the near future these two licences will be samalgamated into
nnwﬁ*h—wim*dﬁ“
River. Thus the Syndicate companies will hold the majority of
potential ore bearing Cambrisn rocks between the King River and
Hosebery.

Gecause of the similarity of the geclogical enviromments within
the licence areas, ttwhl-ﬂnb-thtﬁ-m
governing ore body location at Mownt Lyell smd Rosebery, would
probebly also govern the location of ore bodies on the E.L.'s.

It is therefore a logical move to co-ordinate exploration as much
as possible on these licences., This would apply in particular to
geological mepping and use of contractors. To date, the geological
momenclature within the different areas is cheotie,

Any new geologists working in the E.L, 9/66 area should be given
instructive tours of Mowmt iyell and Rosebery prior to commencing
work in the area.
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6.7 Dudeet

The buiget attached to this report (Appendix 1) was designed by
Mir, Shekesby of Remisom Ltd, A total Consclideted Syndicate budget
of 3195,000 is proposed, of which $158,000 has been tentatively
allotted to E.L. 9/66. The budget has the full approval of all
syndicate members.

The $6,000 provided for track cutting should sllow 150,000 ft. of
track to be cut, This should be more than sufficieat.

The cost of costeaning is included within the $20,000 road building
item, If road building could be kept to $15,000, this would leave
an ample 25,000 for costeaning.

For $10,000, an I.P. evew could be maintained for 30 days in the

field, prefersbly Jemuary or February. This would allow probably
about 15 line miles of work.,

Also appended (Appendix 2) is the total Consclidated Syndicate
budget for reference purposes.
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B.L. 9/66

Item Peried 1 2 3 L 5 é 7 8 9 10 1 12 13 Total
Salaries & *‘ (50K 1,200 1,200 1,200 3,600 ho“ ko” L,500 4,500 bo” 1,200 1,200 1,200 1,200 *m

Loading
Purchase of Vehicles 5,000 5,000 10,000

& Plant 300 600 600 750 750 600 600 300 300 000

Transport 30 300 300 300 6,
Consumables & Equipment 500 500 500 1,000 1,300 1,000 500 2,000 600 500 500 500 500 10,000
Track Cutting 500 1,500 1,000 1,000 1,000 1,000 6,000
Foad Building 500 4,000 3,500 500 2,500 1,500 1,500 1,000 1,000 1,000 20,000
Geophysics L,000 4,000 2,000 10, 000
Geochemistry 100 100 100 100 200 200 300 300 200 100 100 100 100 2,000
Drilling L,600 4,600 L,600 L,600 L,600 L,600 4,600 4,600 4,600 4,600 L,600 4,600 L,B00 60,000
TOTALS 13,200 10,200 10,200 19,600 14,200 13,400 17,250 16,150 13,500 8,000 6,700 6,700 6,700 158,000




2 3 L 5 [ 7 e 9 10 11 12 13 ~ Total

1,200 1,200 3,533 4,133 L1233 L1335 L1335 W13 3,603 3,533 3,533 3,553 Lz, 000

6,30 13,065
6,402

B
&
-
3
<
i
5
L3
-
<
&
&

1,000 1,000 1,000 1,000 1,000 1,000 1,000 500 8,000
4,000 3,500 L,500 1,500 L,000 3,500 2,500 27,000
2,500 4,500 4,500 L,500 16,000

L,600 L,600 L,600 L,600 L,600 L,600 L,600 4,600 4,600 4,600 4,600 L,B00 60,000

11,08 11,438 20,106 16,41 19,443 21,79 20,7% 17,29 9.73% 9,66 9,166 9,666 195,000
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EEIROGRAFHIC DESCTIFTION - i, FANDER. Colfels

A large mumber of samples were sent away for petrographic descriptions.
Invariably they were identified ns rhyolites or decites, with warying
degrees of shearing and minerslisation superimposed upon thea.

Pander summarised them as follows:

"These extrusives range from rhyoclites to dacites in composition, ueny
are sodic thyolites. Sericitizstion iscommen, snd secondary chlorite
oLours in many®.

Further: "The distinction between rhyolites, toscenites and dacites rests
on preeise feldspar identification, ihere feldspers sre sericitised or as
fine grained, wntwined groundmass components, determinations are difficult
or impossible, Compositionally the rocks probebly renge from sodic
rhyolites (where plagioclase is albite) to dacites (where plagioclase is
oligoclase). This is not & wide renge in amy case”,

Purther: “These rocks are gensrally within a “copper-porphyry" context,
but there is little evidence of interesting mineralisation at this stage.
The chloritiszed, sericitized dameites with hematite veins are probebly of
the greatest interest”.

Dollelle Seline Ho. 1

Fourteen core samples were described by Fander betweem 25 ft. amd 340 ft.
In general the rocks could be classified as either porplyritic rhyolites
of tuffacecus lavas. The pyroclastic fragments in the tuffaceous lawas

were usually porphyritic dscite. The deseription following, relates to e
core sample teken within the heavily pyritic sone betweem 265° - 315":

"inother intensely sheered and sericitized decitic tock which contains
significant emomts of pyrite (10%) end minor sphalerite (pale honey coloured).
‘uartz segragations which represent recrystallized phenocrysts, veins or
groundmass material commonly are associated with chlorite and opaques.
Sericite occurs as wispy aggregates or fine greined alteration of groundmass
compaments”,
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Pollowing are several descriptions of specimens of the more significant
meppable rock unite on the Dom-Selina grid, as described by V. Fander.

(e)

()

Procambrisn Specimen: (1125 - 2950E)
In hand specimen, a black sheley rock containing large fragments of
shale uwp to 1.5 em,

In thin section, although the primary rock type was essentially =

~ black shale with high carbon content, relict gramilsr, quarts-rich

sedimentary rock fragments are very common, These must have
represented silt-sized quartsite beds which were probably detrital
rather than primary beds becsuse of the presence of these fine
quartzite fragments within shale fragments in the rock.

The rock is now a highly contorted msuscovite and carbonaceocus

phyllite in which these quartsite fragments remsin relatively
undistorted.

Note: (Author) This type of rock would probably be conductive
and also responsive to I.P.

Sediment (mapped as indefinite age) specimens:
835 - 2650E: In hand specimen, a grey brown bedded siltstone,
partially distorted.

In thin section, the rock is micaceous siltstome containing wp to
15¢ detrital muscovite and minor biotite. 7Jeds of shaley materisl
are interlayered with the silt beds and these have been severely
distorted during low grade metamorphism. The surrounding silty beds
are only weaily affected by comparison.

Iron stained rhomb shaped crystals which represent wetasomatic
carbonats, formed nearly 10 - 15% of the rock but most of this
material has been leached away leaving hollow rhombs,

1008 -« 2350E: A meta-arkose in hend specimen a coarse grained
arkosic sandstone.



(e)

(@)

985052
In this section, the rock consists essentially of detritel

constitusuts, the most sbumdant of which is quarts (40%), potash
feldsper (25-30%) end rock fregments (10-15%) with an interstitial

shaley matrix meterial. Fock fragments incluie fine-grained quertsitic

material and s number of shaley fragments. Regional metamorphisa
has strained all of the quartz and resulted in the developmemt of

muscovite, chlorite and greem biotite. The rock was a true arkose
which has been weaskly wetamorphosed.

Dore Conglomerate (ss mapped) specimen: 1335-2600E
In hand specimen, a very comrse grained fragmental rock containing
porplyry fragments up to 1.5 om in length.

In thin section, the rock is a very sheared fragmental pyroclastic
rosk in whdich components wary in size fyom 0.5 ma to 1.5 en (lapilli
tuff size). The majority of detrital meterial is wolcanic in origin.
The larger rock fragments appear to be quartas-plagioclase porphyritic
dscites while finer-grained equivelents probably also occur. At
least 157 of the framework material is quarts of woleenic origin.
The whole rock has been intensely sheared so that what was probebly
a voleasnic dust groundmass is now strongly schistose muscovite
aggregates. 'dnor opaques (2-37) are present both in rock fragments
and in the matrix material.

Hotes (iuthor) This rock typs has alweys been mapped as the Dora
Conglomerate Formation, It would probably be better called the Dora
Agglomerate Formation,

The composition end nature of this rock suggests that the Dora
Agglomerate is Upper Cambrien in age and that the Cambrisn sequence
suffered shearing after its deposition,

*Typical® dndifferentia} sheared Cambrisn Volcanic specimen:
1445-5004:  In hand specimen, a grey, schistose, fragmeatal rock.

In thin section, this rock appears to represent an altered and weskly
sheared quarts-feldspar porphyritic dacite rather then a fragmeantal
rock. CQuarts phenocrysts are readily recoganiseble but feldspar
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phenoerysts have been completely altered to sericite - muscovite
orientated, paraliel to the schistosity. The quartso-feldspathic
groundmass ocours as 2 fine grained moseic in which the feldspar is
invarisbly weakly sericitized.

‘Hinor opaques, sometimes altered to brown iron-axides, accompany
some sericite patches.
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