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In the Hi:, Lindsay area a sequence of geosynclinal Cambrian

sediments consisting mainly of greywackes with minor volcanicS

, .

and shales has been tightly folded. Repetition of a favourable

host rock for mineralisation has occurred due to axial plane

faulting on the N.E. limb of a large anticlinal structure.

TI18se Cambrian rocks were subsequently intruded by the Devonian-

Carboniferous Meredith Granite. This intrusion resulted in a

\\fide contact mc>tamorphic atIT'enle and wIdespread mineralisation ..

The mineralisation consists mainly o:f high temperature metasomat:tc

replacements of calcareous horizons, though minor mineralisation

•
lIas occurred a long fau l ts and in basic igneous rocks.

cross fall1ting is quite common •

Later

Exploration in the area during the summer season of 1968-1969

consisted of a sequence of line cutting followed by geological

mapping, geophysics, geochemistry, and finally diamond drilling.

Four areas were examined in detail and one of the se was drilled.

This drilling established the existence of a wide lode formation

strongly mineralised with magnetite actinolite and 'Pyrrhotite,

but carrying only very low tin values. As a result no additional

contribtuion was made to the established reServes of tin bearing

in uneconomic quanti ties is cons idered promising.

of' further investigation. have been indicated by geophysics

and by geological mapping.•
ore at Mt. Lind say. Several other areaS of interest, w(,rthy

The presence of scheelite, although
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1" INTHODUCTION

·The economic geology of' the l\1t. Lindsay area was studied by

the writer rrOll1 Ocl.ober l')(,H to March 1')(,'). Tlds work Lnvolved

•

•

a logical exploration sequence or 'linp cutting :followed by

geological mapping, geophysical surveys, geochemical soil

surveys and f'inally diamond drilling. As a result of' this

work the struc ture and s tra tigraphy of' the area has been

re-interpreted, and a large mineralised zone of very low

!';rade tin values has been outlined by diamond drill.in!,:.

(i) Location and Access

The Ht. Lindsay mine and associated deposits are situated

appr'oximately 15 miles N.W 0 of' Rcmison Bellon the southern

f'lanks of' the Parsons Hood. (Fig 1). The terrain is rugged

and the mine is at an elevation of' approximately 1750 ft.

Access is either by helicopter or by a land rover track 1'rom

Renison Bell to the Pieman River and then a walking track to

Mount Lindsay. In both cases access is very dif'f'icult in

winter months.

(ii) Summary of' Previous Work

The ~1l. Lindsay ore body wa:o r:it'st wor'ked by T. Macdonald

in 1909. Production records are incomplete but the recorded

production between 1916 and 1921 is listed as 2,156 bags of'

tin concentrate containing 68%-71% tin, coming largely f'rom

the oxidized portion of' the main are zone. Work on the

deposit was discontinned in U", 1')20'5.

The Aberfoyle Tin Development Partnership secured an option

over 2 leases in 1962 covering most of' the Mt. Lindsay workings.

These leases were later incorporated in the exploration licence

E.L. 2/63.

Following some geological mapping in January 1962 a programme

of' 4 drill holes for the sUlllmer of 1963 was proposed. These

drill holes in the ~fuin Ore Zone under the open cut encountered

encouraging results and gave an indicated tonnage of' 72,000

tons of' 0.87% Sn.

l\ second drilling programme was undertaken from October 1963

to April 1964. Five holes were drilled in the ~in Ore Zone

and 5 holes were drilled in the Anomaly 1 Zone. Results were

largely disappointing, but the indicated and inf'erred are

reserves in the main ore zone was raised to 362,000 tons of' 0.8516
Sn. The drilling on Anomaly 1 failed to intersect any mineralisation
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A third drilling progranune of 9 holes the :following sununer

failed to disclose any mineralisation of significant grade.

In 1967-1968 detailed work by Eshuys and Etheridge resulted

in a reinterpretation of' the geological structure. They

proposed a similar stratigraphy for Mt. Lindsay and Renison

lJell and outlined a number of other magnetically anomalous

arens (see L-69-2).

(iii ) Outcrop Climate and Veget.ation
j

•

The area has a fairly high rainfall of approximately 70 inches

per year and is largely covered by a thick myrtle rainforest.

Although the terrain is rugged there is little erosion because

of the dense cover of vegetation. Outcrop is generally poor

except in creeks and the area is covered with 1 ft. to 10 ft .

of yellow to orange podzolic soil and some grey hydromorphic

soils.

Geology exerts some influence on vegetation. Most of the

area is covered by typical myrtle rainforest consisting of

myrtle, sassafrass, leatherwood, horizontal scrub and man ferns.

But over any outcrop of granite the vegetation changes markedly

with the development of pineapple palms and eucalypts, and the

absence of myrtle, sassafras and man ferns. This change is

easily recognisable on aerial photo{';raphs and enahles the granite

bOlllldal'Y' to be marked ouL accurately.

• Similarly there is a prominent

of the Wilson River Ultramafic

baeura scrub are predominant.

from aerial photographs.

vegetation change over the rocks

Belt. Here ti-tree scrub and

This change can also be recognised
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The rocks in the Mt. Lindsay area consist of a monotonous

sequence of grey greywackes and shales with minor volcanics

and some chocolate shales and greywackes. On the basis of

lithology it has been possible to divide these rocks up into

7 formations or rock units having a total thickness of + 2,750 ft.

(see table 1.) These 7 formations or rock units are largely

•

•

conformable and are all of presumed Cambrian age although no

fossils have been identified.

TABLE 1.

]i'ormation or Rock Unit Thickness Lithology

Parsons Hood Beds + 200 I Fine to medium grained
sub-labile grey greywackes
some grey shale.

O'Briens Formation 20'-120' Probably origina lly
calcareous or dolomitic
horizon.

Tulloch Formation 600' Fine to very fine grained
labile greywackes and grey
sha Ie.

Mt. Lindsay Formation 500 • Coarse grained quartzites
and medium to coarse grained
poorly sorted sub-labi Ie
greywackes. Some fine
grained grey greywackes.

Alston Volcanics 150' Mainly fine grained inter-
mediate to basic volcanics.

Neagle Beds 500' Sequence of grey fine grained
greywackes and sha Ie. blue-
grey dolomitic shales and
greywackes. some tuffs and
red-brown sha les.

Salmon Creek Beds + 700' Red-brown shales and grey-
wackes.

(i) Salmon Creek Beds

The Salmon Creek Beds are found outcropping in the southern

part of the area mapped. The best exposures are seen in

Salmon Creek and the lower part of Tulloch Creek. (L-69-2). They

consist of fairly well bedded red-brown and chocolate coloured

sha les and g-reywackes. They also contain some interbedded

grey shales and greywackes.

and possibly much thicker.

The unit is at least 700' thick

The rocks are identical in

appearance to the chocolate shales and greywackes in the

\vi Ison /liver.
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'I'll<' shales are uniformly fine grained and are generally

massive, although laminated and rare cross-bedded varieties

occur. The greywackes which tend to be subordinate to the

shalos show well developed narrow graded units. They con­

sist predominantly of lithic and feldspathic detritus with

some quartz and minor mica in a purple or red rna trix.

(ii) Neagle Beds

Tl11~ Noagle Bnd s are a poorly outcropping sequence () f f~ocks

l'OIJrld ill Tulloch Creek. The name is der:iv(~d 'from Neagle

CI'e<'1<, a small tributary of Tulloch Creek.(L-D9~2) These rocks

have been referred to by Eshuys and Etheridge (J ) as

Khaki Shales and Turbidites because they include some khaki

coloured members and also tend to weather to a khaki colour •

They include a variety of rock types characterised by their

relative softness and poor outcrop. They range from grey

to khaki sha les and greywacke s with some red -brown shales.

The detritus is once again mostly lithic and feldspathic al­

though mica rich greywackes are fairly common. These mica

rich rocks are very similar in appearance to the mica sandstone

at Cleveland.

SOllie "oft blue-grey dolomitic shales and r;reywackes also

olltel'op in Tulloch Creek. These are similar to the dolomitic

shales in the Wilson River described by Roetz, Cameron and

A. llen ( 1 0 ) •

The Neagle Beds also contain some thin tuff horizons. These

include a light pink-grey lithic tuff containing abundant fine

disseminated pyrrhotite and a medium grained green cupriferous

tufT composed mainly of fine volcanic fragments.

3.

(iii) Alston Volcanics

The Alston Volcanics consist of grey-r;reen mainly fine to

very fine grained volcanics of intermediate to basic composition.

They outcrop in a number of places to the south of Mt. Lindsay

and can be well seen on the Pieman track just north of the

Stanley River track turnoff.(L-69 D 2) They are named from the

nearby '\.lston Creek, a tributary of Tulloch Creek.

The Alston Volcanics which are approximately 1.50 ft. thick

are of probable andesite composition. They wea ther to a

light grey colour and are often difficult to distinguish

from greywackes of the Tulloch Formation. They can usually,
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however, be readily identif'ied by the presence of' small

LalHllar plagioclase crystals, the absence of' any bedding

or' layering, and the absenco of' quartz.

6. I

•

The volcanics are somewhat variable in composition, of'ten

containing phenocrysts of' plagioclase up to t" as on the

track to the Stanley River. Amphibole phenocrysts up to til
were f'ound in f'ine grained volcanics on line 80E. Similarly

grainsize tends to vary and though they are usually f'ine grained,

medium to coarse grained varieties occur as on line 82E.

These coarser grained rocks were previously considered to be

diorite stocks. Pyrrhotite, actinolite and chalcopyrite are

common minor constituents of' the Alston volcanics occurring

as small veins or patches.

The contact between the overlying Mt. Lindsay Formation and

underlying Neagle Beds was not seen due to poor outcrop.

Similarly no pillow structures were identif'ied possibly also

because of' poor outcrop. The Alston Volcanics because of

their f'ine grainsize probably represent f'lows or very shallow

submarine intrusives. They are quite dif'ferent in composition

and texture from the dolerites and gabbros of the Harman River

The Mt. Lindsay Formation consists of a distinctive sequence

01 medium to coarse grained poorly sorted quartz greywackes

and coarse grained quartzites with minor fine grained grey

greywackes and black and grey shales. The rocks of this

f'ormation outcrop in a number of places to the south of Mt ••

(iv)

Lindsay,

Lindsay.

Mt. Lindsay Formation

in Tulloch Creek, on the Pieman track, and on Mt.

The formation is approximately 500 ft. thick.

The quartzites consist of quartz rich arenites and greywackes.

The quartzitic appearance is probably due to some induration

during contact metamorphism. Grainsize is variable but most

of' the rocks tend to be coarse grained with grains averaging

1;" in diameter. Sorting tends to be good.

The detritus in the quartzites consist predominantly of quartz

and chert fragments with minor feldspar. The matrix is fine

grained and mid-grey in colour. Pyrite and pyrrhotite are

both f'airly common minor constituents of the quartzites.

Medium to coarse grained poorly sorted greywackes make up a

large part of the formation. They are composed of some large

detrital grains of' quartz and chert fragments set in an abundant

fine to medium grained grey to dark grey matrix.

are possibly tuffaceous in origin.

These rocks
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(v) Tul1oc.h Formation

The Tulloch Formation consists of' a monotonous sequence of'

-I .,

fine grey greywackes wi th s OOIe grey shales.

the mine area and immediately to the south.

It occurs in

The f'ormation

can be best seen in drill core as it usually weathers readily

and forms poor outcrop. The name is derived f'rom Tulloch

Creek where it outcrops to some extent.

appro xima t e ly 600ft. thick.

The forma t i on is

The greywackes are characterised by an extremely labile

composition and usually fine grainsize. The detritus

•

consists almost solely of fine grained feldspar and rock

fragments, with negligible quartz, in a dark grey matrix.

Sorting is fairly good.

'Ille shales vary from medium grey to siliceous dark grey

varieties, and tend to occur in thin bands through the grey-

wackes. The shales often carry some disseminated pyrite and

pyrrhotite. The pyrite is possibly syngenetic.

The rocks of the formation tend to be massive and bedding

is not very apparent. Graded bedding can be seen in drill

core with the graded units in the order of one foot thick.

Some minor slumping and current bedding can be seen in drill

core and in occasional outcrop, and occasional load casts

pink ankerite and traces of pyrite are found on joint planes •

Weathering on joints extends down to at least fifty feet.

.Joint-ing i", ra:irly well dflve]0I'c<! with thin

•
W(~ 1'0 :llso seen.

films of chlorite and some calcite on joints. Less commonly

As with the rest of the rocks mapped, no fossils were found

in the Tulloch formation. However, right at the very top

of the formation in D.D.H.·s 2/3 and 2/4 elliptical bodies

ranging in size from 1~' to an inch were observed. These

have been replaced by pyrrhotite with very minor chlorite and

chalcopyrite. Similar structures occur at the Cleveland Mine

and these are regarded by R. Cox (pers. com.) as replaced

oolites.

(vi) O'Briens Formation

O'Briens Formation is the host for the mineralisation at Mt.

Lindsay. It varies in thickness from 120 ft. in the vicinity

of O'Briens Adit to approximately 20 ft. over parts of Anomaly 1.
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Its ori{';inal composition is unknown as it has suffered

extensi.ve allochemical metamorphism or metasomatism resulting

in t.he developmento:f skarn type rocks, and it has not been

recognised in outcrop out of the mineralised zones.

The mineralisation shows a very prominent layering paralleling

bedding and this layering is believed to represent original

bedding. This would indicate that the rock was originally

sedimentary. The presence of oolites immediately below the

formation, and the nature of the mineralisation suggests that

O'Briens formation was an originally calcareous or dolomitic

horizon.

(vii) Parsons Hood Beds

The Parsons Hood Beds consist of at least 200 ft. of medium

grained sub-labile greywackes and some grey shales. They

can be well seen in D.D.H. 2/3 and 2/4. They outcrop sparsely

but can be seen on the Mt. Lindsay heliport.

The greywackes are medium grained and show good graded bedding

with graded units in the order of two feet. Detrital material

consists of quartz, feldspar and rock fragments in a medium

grey matrix. Intra-formational breccias composed of shale

pieces up to -}" in diameter were seen at the base of graded

beds on the Mt. Lindsay heliport and on the access track to

n.D.If. 20•

13.



').

040014
3. 5TRUCTURE

(i) Folding

The Mt. Lindsay - Wilson River has been fairly tightly folded

into large folds on a regional scale. The axial planes of these

macroscopic folds are steeply dipping and strike approximately

3100
• However, in the Mt. Lindsay area and along the southern

contact of the Meredith Batholith they have a more westerly

strike direction, commonly about 290 0
• The folds appear to

have been formed about sub-horizontal axes as there are no

prominent fold closures.

and are often overturned.

The fold limbs are steeply dipping

Cleavage paralleling the axial

plane is only very poorly developed in some shaley rocks.

The Mt. Lindsay orebody occurs within the steeply dipping NE

variable in orientation, commonly overturned, and has been

affected by some later deformation. Repetition of the upper

part of the stratigraphy in the immediate Mt. Lindsay area is

attributed to axial plane faulting of the anticlinal limb.

This interpretation is similar to the structure proposed by

Hopwood ( 4 ) for the Mt. Lindsay area.

•
limb of a large anticlinal structure. This limb is of' ten

•

Detailed mapping in the Wilson River area by Eshuys and

Etheridge ( J ) and Overton and Jordan (7 ) has shown that

there are both small and large scale swings of the general

strike direction, and occasional mesoscopic folds. This is

attrihuLed primarIly La tho eCrecL of' a I"ss pr'ominnni. 2nd

generation of folding, and to a lesser extent, to faulting.

Eshuys and Etheridge ( 3 ) have postulated that the more westerly

strike direct ion of the rocks at Mt. Lindsay may be due to

forcible intrusion of the Meredith Granite. Evidence for

this is rather meagre.

(ii) Faulting

Faulting is quite intense in the Mt. Lindsay area. This can

be well seen in underground workings and in drill cores. The

faults can be divided into 2 prominent groups. The first of

these is faulting parallel to the axial plane of the macroscopic

folds in the area. These faults are steeply dipping with a

strike direction parallel to bedding i.e. 290° - 300°. These

faults probably formed during folding of the Mt. Lindsay rocks

and would therefore be pre-mineralisation in age.

lne second group of faults have a strike direction of approximately

055°. They generally dip to the S.E. and have a relative

horizontal movement of N.W. block to the S.W. Slickensides

observed in Adit No.2 dipped 800 to the N.E. in a fault plane.
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A fault with the same strike but opposite direction of

movement haS been postulated from magnetometer work just

10.

to the east of the open cut.

direction this fault dips.

It is not known in which

A number of these cross faults intersect the main are zone and

anomaly 2 can be seen in Adit No.2, the Western adit and in

D .D.H. 2/2. These fault zones which are up to 10' wide

profoundly affect the ore, altering it to a mixture of chlorite

and clay with some magnetite and pyrite. For this reason

•

•

they are believed to be post-mineralisation in age •
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Ij. INTHUSIVES

(i) Meredith Granite

The Mered i th Granite forms the second largest ba tho Ii th in

Tasmania covering an area of approximately 300 sq. miles.

It is roughly oval in shape and the Mt. Lindsay deposits

occur on its southern margin. Outcrop over the batholith

as a whole is very good and in the Mt. Lindsay region fair.

From the air very prominent joint d irec t ions can be seen

1 1

to the north of Mt. Lind say.

50° and 1600
•

These strike at approximately

•

•

quite a number of phases of the Meredith Granite are found

in the Mt, Lindsay area, especia tly in the contact zone"

These can be well seen in D.D.H.'s 2/6 and 2/7 and News

Creek. The bulk of the rock in the area is a coarse grained

biotite adamellite to granodiorite in composition. This is

composed of quartz plagioclase and orthoclase and considerable

biotite. A little dark green hornblende is also present"

Towards the contact zone this adamellite tends to become

finer grained and slightly porphyritic with some plagioclase

phenocrysts. The contact zone contains considerable develop­

ment of porphyritic micro-adamellite. This rock contains

pl agioc lase orthoc I ase and quartz phenocrys ts in a very fine

!~rained groundmass. The f'e tdspar phenocrysts are usua II y

euhedral while the quartz tends to be anhedral. The groundmass

consists of very fine grained quartz and feldspar with extremely

abundant biotite. The rock often shows flow banding due to

alignment of phenocrysts and also to layering in the groundmass.

This layering is particularly evident with biotite distribution

which is very erratic. Some biotite rich zones contain over

S(Y)!, of biotite. The boundaries to these zones are usually

diffuse and they probably represent partially digested xenolithic

material.

In D.D.H. 2/7 two narrow syenite dykes were encountered in the

contact zone. These were composed of coarse grained plagioclase

with a very fine grained mafic mineral, probably biotite.

Strong development of quartz and tourmaline veins and patches

were found in the contact zone and in the sediments close to

the contact. These veins were composed of white to colourless

quartz and black tourmaline. The grainsize ranges from fine

to very coarse and the ratio of the two minerals is quite

variable" The width of veins ranged from less than to" up
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to several feet, and large boulders of quartz and tourmaline

are common in News Creek and the Stanley River. The veins

occasionally contain feldspar and then appear very similar

to the tourmaline pegmatite patches which are qUite abundant

in the contact zone.

Pyrite often occurs in the quartz-tourmaline veins, especially

where tourmaline is the dominant mineral. Sometimes a little

chalcopyrite and arsenopyrite are present and occasionally

molybdenite and cassiterite.

'1118 quartz-tourmaline veins are late stage, cutting all other

I'()('k j'Ylles. They comlllol11y show wallrock a1 j.pr'uf,Jon nf'fC'c·j.s

in 1J0th adamellite and in the sediments. This effect is

noticeable for up to two inches on either side of the vein.

In the adamellites this alteration takes the form of development

of sericite, muscovite, chlorite and clay at the expense of

biotite and feldspars. In the sediments the wallrock altera­

tion effects consist of a bleaching of the greywackes or shale.

i\Jllites are found at a number of localities such as in News

Creek and in the small stock intruding Anomaly 2 0 They are

fine grained and composed essentially of quartz and feldspar

with muscovite and some biotite, and occasionally tourmaline.

The aplite probably occur as dykes.

1 2. I

Contact metamorphic effects are not particularly evident around

the adamellite margin mainly because of the composition of

the country rocks. Fine grained grey greywackes and grey

shales of the Tulloch Formation form by far the greatest

amount of contact rocks. These rocks tend to be poor in

aluminium and rich in potassium resulting in little development

of andalusite or cordierite. However, these two minerals

have been found in a few places such as D.D.H. 2/7 close to

the adamellite contact. Within a few feet of

the contact the greywackes and shales appear darker in colour

and have a well developed sheen due to small mica flakes.

•
(ii ) Contact Metamorphic Effects of the Meredith Granite

Spotting is the most prominent metamorphic effect in the

Tu lloch Formation and the Parsons Hood Beds. It occurs in

patches and bands mainly in fine grained greywackes. This

spotting is loosely related to the position of the adamellite,

generally occuring within 500' of the contact or postulated

contact. However this spotting does not increase in intensity

closer to the adamellite.
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1
Spots vary in size from 10" to very fine barely visible

spots. They are generally round or oval in shape though

some are irregular. They are grey to black in colour and

are probably composed of chlorite and or biotite. The

constituents o:f the spots are very fine grained and not

poiki loblas tic. The spotting is close ly re la ted to joint ing

often following along prominent joints for an inch or so on

either side. It is especially common in heavily fractured

zones with abundant chlorite on fractures. The spot.ting is

generally restricted to fine grained chloritic greywackes

and is particularly conunon in shale or medium to coarse

,';rained greywackes. Spotting due to development of cordierite

or andalusite can be easily distinguished from chlorite-biotite

spotting on form and colour.

Where rocks of different composition adjoin or are close to

the granite margin more prominent contact metamorphism results.

For example, basic volcanics on the track to the Harman River

contain well developed euhedral garnets.

1J.

The original composition of O'Briens Formation is unknown but

was probablY dolomitic or calcareous. The Formation has

suffered extensive allochemical metamorphism with the addition

of iron silicon, minor copper, ti~arsenic, tungsten and fluorine.

This has resulted in the development of a variety of rock types

such as garnet-epidote marhle, actinolite-magnetite-pyrrhotite

rock, garnet-diopside rock; biotite-calcite-fluorite rock and

other minor assemblages. Reid ( 9 ) has recorded the presence

~ of wollastonite and vesuvianite from the main ore zone,

indicating that the rocks belong to the pyroxene hornfels facies

of contact metamorphism.

Elsewhere :further north out of the area looked at this year,

quite pronounced metamorphism of Silurian to Ordovician

limestones to form skarns has occurred (Ransom and Wilson ( 8 ).

Similarly there is development of cordierite-anthophyllite

rocks and other high grade metamorphic rocks in the contact

aureole of the Meredith Granite at the Harman River (Wilson

( 14 ).
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Intrusive Basic and UI trabasic Hocks

•

•

i\. rllJJtlbpr of basic and liitrabasic. r()cks <IT'Q round in the nreD.•

Thp JJlOS L prominent of these are t.he rocks of thf' IHH'lh

western extension of the Wilson River Ultramafic Belt.

'1110se outcrop in and around the Barman River and consist

essentially of serpentinised dunites with minor pyroxenite.

The se u I. trabasic rocks are assoc iated wi th fairly extens ive

albite doleritesand gabbros which outcrop on the track to

the lIarman I~iver. Tbe e;abbroic rocks are fai.r} y variable

ill grHillsizeand composition but are very similar to rocks

in the Ahearne's Creek area described by Jessup and Chenhall

( (, ) and Overton and Jordan ( 7 ).

II small body of poorly outcropping gabbro was found approximately

1 ,000 ft. N. E. of the junc t ion of Salmon Creek and Tul] och

Creek. This gabbro which covered an area of rOll{~hly 50 f X t)O I

is qui te variable in grainsize and probably represents a small

intrusive stock.

,'\nother body of simi lar size was found on line 40E quite

close to the granite contact. It gave a 3,000 magnetic

anon);} ly and also outcropped rl()orly. It is coarse {','rainf:.d

and ('omposed eHsentiaJ ly OJ' pyroxone cryst.als up to ~'1 in

size. It either represents:

(a) II gabbro body similar to the Salmon Creek

occurrence that has been contact metamorphosed •

or

The metamorphosed equivalent of the Alston

Volcanics which lie to the east roughly on

strike.

Without thin section work it is difficult to elucidate the

origin of this body.

Similar basic and ultrabasic rocks are fairly widespread in

northern and western Tasmania and are attributed by Banks

( 1 ) as a Midd Ie to Upper Cambrian age.
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(i) Mineralisation in Anomaly 2 Area

A mineralised horizon of over 3, 000 ft. strike length and

averaging 100 ft. width has resulted in the geochemical, magnetic

and self potential anomalies found in the Anomaly 2 area. This

I ').

horizon is conformable with bedding. It outcrops poorly but

fresh material has been found at a number of places as on line

1.1 E and 2. 2E and on the track to the Parsons Hood he liport.

Lode has also been exposed in O'Briens Adit (now collapsed)

and in 2 trenches. Five holes drilled this year gave good

intersections of unweathered mineralisation.

Some small patches of clayey gossan also outcrop. Some of

•
this {;ossan includes small euhedral crystals of magnetite.

lIowever, gossan is not as well developed ad it is in the main

ore zone, and most of the mineralisation is covered by soil

often with a reddish tinge.

The mineralisation shows three distinctive features. These are:

1. A varied and interesting mineralogy

2. A regular distribution of mineral assemblages

3. A prominent banding

The ore contains a considerable variety of minerals. The

following have been identified in hand specimen: magnetite,

pyrrhotite, pyrite, chalcopyrite, arsenopyrite, cassiterite,

scheelite, sphalerite, actinolite, f'luorite , ca'lc:i Le, biotite,

garnet, diopside, tourmaline, epidote, chlorite and qU8rtz.

In addition acid soluble tin (stannite?), vesuvianite and

wollastonite have been recorded from the main ore zone by Reid• ( 9 ). The mineral assemblage is fairly typical for a high

temperature metasomatic replacement of a calcareous horizon.

A number of prominent mineral assemblages are found in the

ore. These have been briefly mentioned when discussing

metamorphism. These include:

(a) actinolite, magnetite, pyrrhotite carbonate +

chalcopyrite, arsenopyrite etc.

(b) pyrrhotite, chalcopyrite ~ magnetite

(c) calcite, biotite, fluorite

(d) diopside garnet ~ pyrrhotite

(e) calcite, garnet, epidote
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Ttlf'se different assemblages probably reSlllt from variatiollS

in the composition, texture and other pliys:ical properti"s of'

1 6.

tl", original host rock. In the 5 drill holes that intersected

mineralisation a thick zone containing actinolite and magnetite

was rirst encountered. This was followed in D.D,H. 2/1 by

largely a calcite-biotite-f'luorite assemblage and in D.D.H. 's

2/1, 2/2 and 2/3 by assemblages containing garnet.

The distribution of tin in the mineralised horizon seems

independent of the predominance of anyone mineral. There

is no apparent relationship between the tin assay and the

<l1l10unt of' magne tit e or su Iphid es. Generally though the

•
actinolite-magnetite assemblages contain higher ti.n values.

Similarly distribution of scheelite tends to be quite erratic.

It occurs as small individual grains and as thin veins throughout

the ore.

difference between mineralisation

textures and assemblages are round.

There seems to be very little

in Anomaly 2 and the main ore zone. The same minerals,

On line 76E over Anomaly

3 some floaters of very fine grained magnetite-actinolite rock

occur. This contains occasional larger patches (to" diameter)

of actinolite and pyrrhotite.

extension or Anomaly 4 some rairly large lumps of' galena,

sphalerite and pyrite were found.

Mineralisation over Anomaly 4 is not very apparent in outcrop

but specimens containing magnetite, actinolite and sulphides

•
were found. Near the Stanley River on the presumed strike

(ii) Wallrock Alteration Ef'f'ects

Pronounced wallrock alteration efrects are evident along

Anomaly 2, the main ore zone, Anomaly 1 and in many other

places. This commonly takes the form or extensive silicif'i-

cation or the country rock forming "cherts". These silicified

rocks are a variety of' colours ranging from light grey, to light

green, to light pink. They usually contain abundant very rine

disseminated pyrrhotite. Pyrrhotite and often a trace or

chalcopyrite also occurs in blebs and in thin veins. These

rocks are believed to be wallrock alteration effects and not

aI, original sedimentary chert because:-

(a) Colour banding does not always f'ollow bedding

(b) They show variations in grainsize similar to
the greywackes or the Tn 11 och Formation and the
Parsons Hood Beds.
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(c) Similar features are evident along narrow
ac tino Ii. te -pyrrhot i te -cha] copy I'ite veins
cutting f'ine greywack"s of' Lh" Tulloch
I"ormation (see n.Il./J. 2/'3).

The wallrock alteration effects commonly extend for approximately

60 ft. either side of the mineralisation and involve firstly

I', .

a weakly developed zone of chlori tization. This is followed

by a zone of bl"aching forming brownish coloured greywackes

Cl.nd shales and finally a zone or silicification.

"Chert" outcrops at a number of locations which do not appear

related to the main zones of mineralisation and are not at the

same stratigraphic horizon. A small outcrop is visible just

downhill from the coreshed and at other places between Anomaly

to premineralisation faults that have been slightly mineralised

or acted as channelways for hydrothermal solutions ••
2 andUIP main ore zone. These "cherts" are probably reIn'ted

6. REGIONAL COHRELATION

Hegional correlation of the unfossilferous Ht. Lindsay rocks

with published stratigraphic sequences of the West Coast is

difficult as all correlations have to be based on lithology.

Because of the presence of volcanics and presumed volcanic

detritus in some of the sediments, and the absence of any

significant regional metamorphism the rocks are presumed to be

ralllbrian in age.

these rocks within the Carbine Group or Success Creek Group

The rocks of the Ht. Lindsay area have been variously correlated

with the Dundas Group the Carbine Group, the Crimson Creek

• Argillites and the Huskisson Group. Taylor (12 ) placed

of Upper Pre-Cambrian to Lower-Gambrian age. Campana and

King included the rocks in the overlying Dundas Group on a

regional map they compiled. Other workers have correlated

the rocks with the Crimson Creek Argillites, which itself has

been correlated with the lower part of the Dundas Group

(Campana, King and HeKenna ( 2 ». ~

Spry ( 11 ) states that at Henison Bell sediments resembling

Oonah Quartzite and Slate appear to underlie conformably

either Crimson Creek or Dundas Group sediments. A similar

contact can be observed near the junction of the Pieman and

I'ilson Rivers.

Banks ( 1 ) states that along the Huskisson HiveI' and along

the Pieman River downstream from the Huskisson, the Success

Creek Group of Pre-Cambrian or Lower-Cambrian age is followed



040C23
18.

•

•

concordantly by the Crimson Creek Argil1:itf's with minc)r

I~reywackes and cone'} oenera tes, wh ich is in t tt1'1l overlain concordant ly

hy tho Il.uskisson Group. This last Group consists o.f over

6,000 ft. of shales, slates, greywackes, sandstone, conglomerate,

chert, breccia and possibly pyroclastic rocks.

On lithological grounds the Salmon Creek Beds and possibly

the Neagle Beds be long to the Crimson Creek Argillites while

the other formations mapped are probably equivalent to part

of the Huskisson Group. This would ind ica te that the rocks

are Middle Cambrian in age •
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E XI' LOIV\Tl ON ME'11I ODS

1. 1';Xl'LOHATION PHOCJcD1JR~~

The exploration work this year consisted mainly of tracing

zones of mineralisation or suspected mineralisation along

1() •

strike. These zones constituted the known mineralised

workings and magnetically anomalous areas found by Eshuys

and Etheridge ( ') ).

To obtain the maximum information lines were cut across these

zones at 100 ft. intervals. These were then geologically mapped

and surveyed by stadia method. Compass and tape surveying of

" :i nes. a 1 though much quicker than surveying by stad ia me t.h ad,

I,ended t.o be nnsa tisfactory d l1e -to the large amoun t ormag"ne ti te

in the area.

... Magnetometer surveys were conducted over all these cut lines

and in some cases S. P, Surveys were done. Soi 1 samples were

taken at 50 ft. intervals over these lines and were assayed

for tin. copper and in some cases arsenic and zinc

2. GEOPHYSICS

(i) MaC:netometer

Magnetometer traverses using Sharpe Fl magnetometers have been

completed over the Main Ore Zone and Anomaly from line 28E

to line JOW. Traverses have also been done over the complete

strike length of Anomaly 2 and over all the cut lines shown on

... the geological fact plans L69-1 J, L69-14 and L69-15 along the

Stanley base line. In addition a magnetometer traverse has

been completed to the Harman River from Mt. Lindsay. A

reading interval of 25 ft. was used for all traverses and the

total distance traversed was approximately 80,000 ft.

The two magnetometers used in this work had different base

readings and the base reading of an individual magnetometer

varied up to 800 due to diurnal variation and solar magnetic

storms. These differences were measured by a number of

readings at different times at the same station.

One of tl,e magnetometers also showed jumps in the base reading

of between J,OOO and 7,000 when accidentally bumped. This has

led 1,0 some incongruous results and because of these variations

is impractical to plot a contour map of the results.
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Tn tracing anomalous zones it was necessary to have traverse

lines every 100 ft. Anomaly can be traced :from line JOW

to 28E while the main ore zone can be traced from line JOW to

line 18E and may have been detected again at line 26E. Anomaly

2 was traced :from line 1J.8W to line 17.6E and a number o:f small

magnetic peaks were also :found between Anomaly 2 and the main

ore zone.

Traverse lines are more irregularly spaced over Anomaly J and

Anomaly 4 and this results in difficulty in interpretation.

Anomaly J can be roughly traced :from line 64E: on the Stanley

baseline to past line 20E on the main baseline. Anomaly 4

probably extends all the way from the Stanley River workings

to Tulloch Creek.

20.

Five other zones o:f high magnetic values were :found on the

... track to the Harman River. These zones, which are related to

outcropping "cherts" or mineralised gabbro, have not been

traced. Their approximate position is marked on the plan L-69-2.

•

Assuming a near vertical direction o:f magnetisation and a

large dip to the south then the magnetic pro:files over a

uni:form hypothetical rectangular orebody o:f infinite length

and depth will be almost symmetrical positive in the N-S

direction. But in this area of variable magnetite content

this simple one peaked Curve would not be expected. However,

on many traverses very steep gradients and negative troughs

were :found and these most likely owe their origin to :faults

destroying the uniformity o:f magnetisation•

At several places along Anomaly 1 and the main ore Zone negative

anomalies occur where no significant displacement o:f the zones

is detectable. Examples are lines 14E, 5E and 4w on Anomaly 1,

and lines 28W, 7W, 6w and 4w on the main ore zones. These may

represent small scale faulting or :faulting parallel to strike.

The most prominent faults outlined by the magnetometer are the

:fault shown truncating the Mt. Lindsay lode workings to the

east and the :fault which displaces the main ore zone at 191,.

10Wand 11W. The latter :fault displaces Anomaly 2 between

lines 2.2W and 2.2E and also displaces Anomaly 1 by 200 ft.

at lines 151", 16w and 17W. This wide fault zone, visible in

adit No.2 and in D.D.H. 2/2, changes the trend and magnetic

nature of the three zones. The fairly wide fault zone to

the east of the Lindsay workings intersects Anomaly 2

around line 6.8E where the magnetic anomaly goes from negative

in the east to positive in the west. It intersects Anomaly 1
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The magnitude of these two faults is quite

21 •

large and they must continue on to cut Anomaly J which is only

1,000 ft. along their strike.

Other faults can be detected by bends in the trend of the

magnetic zones. One of these faults occurs between lines

9.8W and 7.8W on Anomaly 2. At line 10E on the main ore zone

and line 10E on Anomaly 1 another fault may strike N-S. This

intersects Anomaly 2 at line 9.8E. Further to the east at

line 2JE another sudden change occurs in Anoma ly 1., aga in

presumably because of faulting.

East of line. 12E, Anomaly 1 appears much broader with the

development of two magnetic peaks to the south. In outcrop

cherts and some mineralisation closely correspond to the

northernmost peak. The two southerly peaks appear to be due

tit to quite shallow mineralisation. They may be caused by a

shallow fault along strike, which explains why D.D.H. 's 19, 20,

21 and 22 failed to intersect mineralisation corresponding to

Anomaly 1.

(ii ) Self Potential Survey

A self potential survey was run over Anomaly 2, the main ore

zone and Anomaly 1. Another survey was conducted over Anomaly

J. Two instruments were used for this work, both Australex

self-potential meters. One of these gave a positive reading

over mineralisation, the other a negative reading. All the

results in profiles and in plan L-69-26 have been corrected to

• give a negative reading. All readings on the main ore zone,

Anomaly 1 and Anomaly 2 are relative to a value of 0 On line

6.8E 2008. All readings on Anomaly J are relative to a value

of 0 on line 68E O. Also a topographic correction factor of

t m.v. per vertical foot was used in all determinations where

survey data was available.

The results are generally good and Anomaly 2 can be traced

from line lJ.8W to line 17.6E. The main ore zone and Anomaly

1 are also quite apparent. The self potential anomalies give

a good correlation with magnetic anomalies, but provides little

information that can't be gained from magnetometer work.

lbe self potential effect is believed due to the oxidation of

sulphides forming a potential difference. However oxidizing

sulphides do not always give this effect, and a potential

difference can be caused by many other factors, Interpretation

of self potential work is very difficult because of the number

of factors that may influence it. These include:
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(a) the 8.monntanddepth or oxidnLLon

(b) the mineralogy of the ore

(c) a potential difference caused by the presence 01'
waters of differing ionic conoentration.

depth of soil cover

the height of the
affect results.
it was impossible
earlier.

water table,
It was found
to duplicate

\dlich can prof'oundly
alter along d r)/ spe II
results obtained

the slope of a hi 11 and corresponding slope of the
water table. Falvey (pers. com.) after experimental
work at Cleveland used an empirical factor of 1 m.v.
per vertical foot to give an approximate correction.

Self potential work gives very little more information than a

magnetometer and in this terrain is a lot more difficult to

carry and opera te. It is not as fast and requires fairly

tedious calculations and surveying to give a topographic

.~ correction, which itself is only empirical.

(iii) Ultra-Violet Survey

Because of the presence of quite abundant garne~ diopside,

epidote and calcite in the ore it was decided to do an ultra

violet survey to determine whether scheelite was present. All

tlw core obtained in the recent drilling programme and all

available mineralised core from

using an Oliphant ultra-violet

lamp was also tried in the old

previous drill holes was tested
o

lamp of wavelength 25J7A. The

underground workings on the main ore

zone, but mud and oxidation products on the walls inhibited the

identification of fluorescent minerals •

• A number of fluorescent minerals were found. These can be

divided up on fluorescent colours into 5 groups.

(a) Bright blue-white fluorescing scheelite. This is
the most abundant fluorescent mineral in the ore,
and occurs as tiny white to colourless grains and in
thin veins.

(b) Bright white fluorescing scheelite. This is not
very common and ita Iso occurs as small whi te to
colourless grains.

(c) Bright gold gluorescing fluorite occurring as tiny
colourless grains.

These t"o(d ) Dull red and blue fluorescing fluorite.
colours orten occur together.

(e) Dull white fluorescing mineral, probably a carbonate.
Fairly common in the ore.

Three specimen samples were consigned to ;\~mEL for identification.

These appear in Table 2.
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Table 2

I SpeCimen No Description Location

,
ML1 brigh t blue 110urescjng mineral DDH 9 Depth Un

Ililli 1 K 12() 't,ll

I ~IL2 Ill'ighl. wId te Clllor0scLng mjnet'aJ UUII 16 11'1"1"
,

I
,

~lL3 bright gold and dull blue DDIl 2/1 1J(, •
fluoresing minerals. DDE 14 1 SO 16"1
,

Scheelite was identified in M.L o1 and M.L.2. Fluorite in

M. L. J. Identification was by examination under long and short

•
ultra-violet radiation, by X-ray diffraction, and by chemical

analysis .

Host of the fluorite and carbonates in the ore does not

fluoresce.

(iv) Radiometric Survey

!\u a'irborne scintillometer survey was comp]e Led over selected

areas of E.L. 2/63 and along the Meredith Granite contact

northwards to Waratah. The survey was by helicopter using

a wide band Scintrex BGS-1 Scintillation Counter.

The survey ran from the Stanley Hivcr along the granite contact,

over Mto Lindsay and followed the granite contact northwards.

• Runs were made along the fault contacts of the Wi lson River

Ultramafic Belt to the granite contact, and over the skarns

developed in the Ordovician and Silurian rocks in the Huskisson

syncline.

Whilst good correlation of results could be made with geology,

no significant anomalous areas were found.
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'l. C[WCliEMISTRY

(i) Soil Sampling

A Yairly extensive soil sampling survey was undertaken over

1;118 area, especially over magnetic zones. The purpose of

this was firstly to attempt to estimate tile potential of the

magnetic zones; and second ly to obtain some idea of the

distribution of tin in these zones, as drilling on the main

ore zone had shown that tin distribution was erratic. This

survey included all the cut lines across Anomaly 2, the Main

Ore Zone and Anoma ly 1. Eleven lines over the strongest part

of' Anomaly 3 were also sampled.

Mt. Lindsay is ideally suited to a geochemical soil survey as

there is poor rock outcrop and the area is covered with l' to 10'

are absent and the soil profile has probably

This is largely an orange coloured podzolic soil with• of' soil .

a poorly developed A horizon. Loca lly bo th A1 and A2 horizons

been truncated by

Were taken in a presumed B horizon at approximately

with a hand auger.

erosion. Some grey hydromorphic soils also occur. All samples

ft. depth

An orientation survey was undertaken over part 01' Anomaly 2

where there was no contamination from previous workings. In

Ud s area (1 ines 0 to line 17. 6F) mineral isa ti on simi lar to the

Main Ore Zone outcrops in two places, and in a few places

fairly steep with a maximum variation of 500 ft. and the area

f'orms a drainage divide between Tulloch Creek and the headwaters

of' South East Creek. The geology consists of a mineralised

horizon striking approximately 295
0

, bounded on either side by

greywackes of the Tulloch Formation and the Parsons Hood Beds.

•
outcrops of gossan and chert also occur. The refie f is

Tl,e overburden is largely residuaL Four elements were used

in this survey. They were tin, copper, arsenic and zinc.

The normal background for tin OVer the Tulloch Formation and

the Parsons Hood Beds is approximately 5 p.p.m. The thre shho Id

value was estimated as 20 p.p.m. and peak values of 1,000 p.p.m.

were obtained over suspected mineralisation. Tin was used as

an indicator because cassiterite was the mineral primarily being

sought and also because the mobility of tin is generally low,

being limited by the high stability of' primary cassiterite.

Determinations were by colorimetric metllods with an order of

accuracy of 1 p.p.m.
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Copper occurs in the ore as disseminated chalcopyrite, and

tends to be concentrated in the more sulphide rich portions.

A threshhold value of 70 1'.1'.01. was estimated for soil overlying

Parsons Hood Beds and the Tulloch Formation, although a higher

value of approximately 120 p.p.m. was taken as a threshhold value

nvru' l.hp f\11:. L:itlds<1Y 'Format inn and thf' /\1 ston Volcanics. A

]leak value or (),732 p.p.lIl. was obLained. 'l1w lIlol> i1 i ty 0 r
copper is fairly low being limited by a high p.H. and to a

lesser extent by co-precipitation with limonite and by absorption

to organic matter and clay minerals. Determinations was by

•

atomic absorption spectroscopy with an order of accuracy of

1 p. p. m.

Arsenic occurs as occasional crystals of arsenopyrite that

tend to be concentrated with the magnetite-actinolite-pyrrhotite

assemblage. A threshhold value of JO p.p.mo was estimated for

the area, and peak values up to 1,000 1'.1'.01. were obtained in

the orientation survey. The mobility of arsenic is low and is

severely limited by coprecipitation as AsO; with limonite.

Determination was by the Gutzeit method which gave an accuracy

Sphalerite is an uncommon constituent of the ore and this

coupled with a moderately high distribution of zinc led to

oll'ly a small variaLion hpt,wer-Jn ppak valHe (12"') p.p.ni.) and

tl1reshho ld value (90 p. p. m. ). Vor Lhis reaSOll zinc was fl(lt

used as an indication for any further surveys.

• Spurious anomalies can be caused by a number of factors which

include

(a) contamination from old workings

(b) changes in soil type or sampling horizon

(c) different types of mineralisation such as thin
tourmaline veins.

(d) source rocks of relatively high background values

No contamination from previous workings was expected over

Anomalies 2, 1 and J except downhill from the mullock heap

of O'Briens Adit. However, no sampling was undertaken on

the main ore zone around the old open cut because of probable

contamination. Similarly care was taken in sampling near

old workings along the main ore zone.

Spot high values of copper or tin occur in quite a few places

especially around Anomaly 2. These may be due to sampling

near qU8rtz-tourmaline or actinolite-pyrrhotite-chalcopyrite
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veins which are fairly conunon in that area. These isolated

spot highs have been disregarded in evaluation. Similarly

some of the grey hydromorphic soils have anomalously high values

for copper. These soils are probably formed in seepage areas

and a constant flow of copper rich water has resulted in con­

siderable absorption of copper on clay minerals.

Most of the rocks in the area give similar threshhold values.

Not enough samples were taken over adamellite to determine

whether this would give a relatively high background, and

therefore a geochemical anomaly.

Anomaly 2 gave prominent peak values of 6,732 p.p.m. copper,

2,500 p.p.m. arsenic and 1,000 p.p.m. tin. A very good

correlation was obtained with the three elements. There were

generally three areas of high geOchemical values. These were

centred on O'Briens Adit, line 2.2E and line 10.lE, and formed

the basis for drilling targets. All geochemical values dropped

off to the east of line 15.5E. These three anomalies were

separated by areas of low values which also corresponded to

either cross fault zones or the intrusion of an adamellite

boss. As mentioned previously spot high values especially

for copper were quite common. (see L-69-21).

Because of the considerable expense of the Gutzeit method,

arsenic was not used as an indicator over the main ore zone

and Anomaly 1. Copper values on the main are zone are

generally lower than on Anomaly 2 and all values were less

than 500 p.p.m. At the time of writing most of the tin

determinations for the main ore zone and Anomaly 1 have not

been received. There are two areas of high copper values on

the main are zone. These are on lines llW and 4w, and closely

correspond to magnetic anomalies. To the east of the open cut

copper values are very low and it is impossible to distinguish

the main ore zone. (refer L-69-21)

Copper values over Anomaly 1 are generally low. The highest

values are on lines 2W and 18E. Values are increasing around

line 18E. This corresponds to an increase in magnetic and

self potential values to the east. (see L-69-22)

Values for copper tin and arsenic are all low over Anomaly 3

and show little correlation except on line 72E where small

tin and arsenic anomalies coincide. (see L-69-24)
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DISCUSSION

1. ANOMALY 2

Diamond drilling during the 1968-1969 programme was concentrated

on the No. 2 Anomaly Zone where prominent magnetic, self potential

and geochemical anomalies indicated the possibilities of sub-

stantial mineralisation. Seven holes were completed totalling

2896 ft. of drilling. A summary of this drilling is given

in Table 3 and a summary core log appears in the appendix.

TABLE 3

Hole Section Lode Intersection Estimated Grade i Final
No. True Tin Cu .. Depth

Width Sn'% Cu%

2/1 2.2E 190'3" - 321 '3" 120 ' 350'
including
190'3" - 232'3" 0.20 0.04
232'3" - 244'3" 0.14 0.04
244'3" - 231 '3" Tr. Tr.

2/2 2j2E 308'7" - 350'7" 40' 479 '
including ( lode width
308'7" - 32°'7" affected by 0.08 0.03
320'7" - 338'7" faulting) • 0.16 0,03
338'7" - 350'7" Tr. Tr.

2/3 10. 1F~ 156' 4" - 273'0" yo' 1100 '
including
156 '4" - 174'4" Tr. 0.02
174'4" - 204'4" 0.15 0.01
204'4" - 273'0" Tr • O.OfS

2/4 10.1 E 330' - 390 '6" 50' Tr.+ Tr.+ 550

2/5 10. 1E 515' 590 • 40'+ 5Y °
I-

including (Full width
518'5" - 575'5" not exposed O. 11 0.06
575'5" - 589'4" 0.06 0.05

2/6 10.8W No lode intersected (Hole entered adame 11 i tel 242

2/7 9.4w " " " " ." " 300
,

Distribution of tin in the main are zone, which is similar to

Anomaly 2 in form and mineralogy, is erratic. Therefore these

seven holes were drilled on four sections corresponding to pro-

minent geochemical anomalies (see map L-69-4). Five of these

holes intersected strong mineralisation of widths up to 120 ft.

This mineralisation consisted essentially of' actinolite, magnetite

and Jlyrrhotite, with garnet, diopside and other minor minerals.

I!owever, it contained very low tin values and only traces of

copper and tungsten.
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Tllt_' other two drill ho les on the \vestern ext.ension of' Anoma 1y

;.! intersected fine grained porphyritic and coarse grained

adamellites at a shallow depth. Porphyritic adamellites

outcrop approxima te ly 1 SO ft. to the wes t of the drill co lIars

and therefore the adamellite - sediment contact must dip at

approximately 2So to the east. It is probable that the adamal­

lite forms a shallow ridge underlying the mineralisation, and

this ridge joint up with the boss outcropping on line 2.2E.

If this is the case then the whole of the area from line 0 to

line 11.8W represents only a thin veneer of mineralisation

overlying adamellite.

Magnetic, geochemical and self potential values tend to diminish

to the east around line 18.6":. This gives a str ike length of

over 3,000 ft. for Anomaly 2. However outcrops of "chert"

have been found up to 2,SOO ft. further east indicating that

some mineralisation does continue in this direction.

As drilling was undertaken under geochemical anomalies for tin

and copper, and only values of O.lS% to 0.2% tin were obtained,

it is cone luded that the chances of find ing med ium to large

tonnages of mineable grade ore in Anomaly 2 are poor.

The presence of scheelite in diamond drill core from Anomaly

2 and the main ore zonf~ is cons idered interesting because it

28.

is occurring in association with a skarn type assemblage, i.e.

containing garnet, calcite, diopside and epidote. Contact

metamorphism of limestones to the north of the Mt. Lindsay area

... has resulted in the formation of similar mineral assemblages,

and the possibility that these contain scheelite cannot be

overlooked.

2. MAIN ORE ZONE

TI,e main are zone can be traced by magnetometer for nearly

S,OOO ft. It is exposed in a number of trenches, pits, and

underground Workings. It has been intersected in 18 dri 11

holes and has an average width of 80 ft. The mineralogy of

the main ore zone appears similar to that encountered in the

drill intersections of Anomaly 2.

Drilling has extended along the main are zone from line lSW

to line SE. A total of 362,000 tons of probable and inferred

ore of grade 0.8S% Sn. has been outlined. This are mainly

underlies the open cut area, and tin values in it tend to be

erratic. The depth and lateral extensions of this ore have

been adequately tested. Tin values decrease at depth and along

strike.
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To the east of the open cU.t geochemical values are poor

(spe 1,-69-21) and there is only a weak magnp tic anomaly.

Near line 5E, D.D.lIo 33 intersected strong mineralisation

hut this contained very low tin values. It is unlikely that

there is any significant development of' ore in this area.

He tween [ines 20W and 'JOh' neal' tllE~ west-,nrn end of the main

ore zone there are ext'f'llsi ve workings in gossan a long News Creek.

However the contact of the Meredith Batholith runs roughly

parallel to and less than two hundred feet to the north of this

minera 1 isa tion. Adamellite probably underlies the main ore

It is not known what controls distribution of tin in the main

predominance of~ any part icular minera 1 or minera 1 assemblage,

zorw in this area at a sha llow depth and therefore I imi t s

any potential tonnage of' ore.

• ore zone .. The distribution does not appear related to the

or to any obvious structural feature. l[owever the chances

of significantly increasing ore reserves in the main are zone

do not appear good.

3. ANOMALY 1

Allomal1y 1 'is a zone of' l11aenetic, self' IJotential and geochemical

anomalies with a strike length or over 6,000 ft. Mineralisation

has not been exposed in any workings, although chert outcrops in

anomaly failed to intersect mineralisation, which in this area

has been extensively faulted.•
a number of places. FiVe drill holes in the eastern end of the

Generally the magnetic, self potential and geochemical values

tend to be smaller over Anomaly 1 than over the main are zone

or Anomaly 2 (see 1,-69-21). Similarly the zone appears

narrower than the main are zone. Because of' these facts

Anomaly 1 does not appear a particularly interesting exploration

target.

However, geochemical, self-potential and magnetic values increase

to the east around line 18E (see L-69"22) this extension has not

been adequately investigated and further lines need to be cut

in t.his area.

I~ • ANOHALY 3

I\nomaly 'J was eXamil1.ed in deUlil betweE:~n lines 68E and line SSE

(s<'e L-b9-13). The strike extensions are unknown, but it is

likely that to the west the Meredith Batholith truncates it

near line 40E,
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Anomaly .J is a rather broad weak magnetic (,-lnomaly that dir-rers

considerably from the nlagnetic anomalies associated with the

main ore zone, Anomaly 2 and Anomaly 1. It is at a different

stratigraphic horizon occurring over the Alston Volcanics and

the MI,. Lindsay Formation. Geochemical values over the

mae:netic anomuty are VPI'Y })OOT and tllere j s no re iat iOll tle1.ween

copper and tin values. (see L-69-22and L-69-24). Small tin

and arsenic anomalies coincide on line 72E and floaters con­

taining magnetite-and actinolite have been found on line 761':

and line 78E. Generally there is an absence of chert coin­

ciding with the magnetic anomaly.

The magnetic anomaly seems to be largely due to the Alston

Volcanics. Although these volcanics do contain some thin

veins of actinolite pyrrhotite and chalcopyrite, there is no

apparent significant mineralisation. The floaters of magnetite

and actinolite found over the Mt. Lindsay Formation are probably

derived from minor mineralised faults.

5. OTHER MAGNETIC ANOMALIES

Anomaly 4 (see L-69-2) appears to bea mineralised horizon

similar to the main ore zone and Anomaly 2. Traverse lines

have only been cut across this magnetic anomaly in a few places.

and the strike extensions of it are unknown. It probably extends

in a westerly direction to the Stanley River workings and should

therefore be looked at in much more detail.

Five magnetic anomalies were found on the track to the Harman

River. These are marked on the geological fact plans L-69-9.

L-69-10 and L-69-11 "Chert" either outcrops or occurs as

floaters associated with the first four of these anomalies.

The fifth anomaly appears to be related to a gabbro carrying

some pyrrhotite. Because of the association of a prominent

magnetic anomaly with outcrops of "chert", these areas warrant

further investigation.
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CONC U!Sl ONS

1. A struc1.l1re and stratiB['aplly has heerl in1.erpret,erl fo['

the Mt. Lindsay area. The mineralisation at Mt. Lindsay is

stratigraphically controlled by replacement of a favourable

host rock (OfBriens Formation). Hepetition of' this host l'ock

is due to axial 'plane f'au1ting on the N.E. lJlllb 01' a lar{';e

anticline ..

2. Mineralisation is widespread in the Mt. Lindsay area and

only some of this has been examined in detail. The area offers

good exploration targets for tin, tungsten and copper minerali-

sation.

J. Seven diamond drill holes completed in the Anomaly 2 area

have :failed to increase the previously known ore reserves.

• The chances of' finding significant tonnages of mineable grade

mineralisation in the Anomaly 2 area are considered poor.

4. The main ore zone has been adequately tested and the

chances of increasing the known ore reserves are not good.

•

5, From magne tometer and geochemical survey resu 1 ts, a large

part of Anomaly 1 area does not attract as a target for further

exploration. However further work is required on the eastJ~rn

extension of Anomaly 1, where there is an increase in magnetic,

geochemical and self potential valueso

6. The area of Anomaly J examined in detail can be disregarded

in any future exploration programme. Howevel' the eastern

extension of Anomaly J has not been adequately tested.

7. Anomaly 4 and the fine magnetic anomalies on the track to

the Harman River have not been examined in sufficient detail

and warrant further investigation.

8. Magnetometer surveys, geochemistry, and to a lesser extent

geological mapping are the best exploration tools for this area,

90 The occurrence of scheelite is considered significant o

Scheelite has not been recognised in this area before. Furthermore I

scheelite commonly occurs in association with contact metamorphosed

limestones (skarns). and these rocks are developed at many points

near the contact of the Meredith Batholitho
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H1':CfJelMEND/\TIONS

1. Continue exploration by line cutting, geological

mapping, magnetomet.er surveys and geochendcal

sampling in the following areas:

(a) Each of the five magnetic anomalies on the

track to the Harm8ll River.

The eastern extension of Anomaly 1. Some

lines in this area are to be extended to cover

• (c)

Anomaly 3.

Anomaly 4 and specifically the western end

around the old Stanley River workings.

•

2. An examination is to be made of all drill core at

Mt. Lindsay, and the scheelite content estimated by

use of an ultra-violet lamp.

'J. The potential of the tungsten occurrence in the Mt.

Lindsay area to he InvpsLigaLed by {~eol;hprn:i('al Roi.l

sampling and stream sediment sampling •
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APPENDIX

SUMMARY OF DRILL CORE LOGS FOR THE
SEVEN HOLES DRILLED IN THE ANOMALY 2
AREA 1968 - 1969 (SEE FILE 6-3 FOR

DETAILED LOGS .
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SIJ~f~IAHY OF 1).n.ll. 2/1

D.D.II. No. 2/1

Location: No.2 Anomaly Zone - Section 2.2E

R.L.: 1852'

Co-ords of collar: 2466.1N 3134.5E

Bearing:

Angle:

Depth:

019 0 (Grid)

_35 0

350'

•
00 Fine grained grey greywackes with

shale. Weathered and brecciated
Chlorite and carbonate on joints,
Porphyritic microadamellite dykes
tourma line from 120' 5" to 123 '
134'10" to 135'5".

minor grey
in places ..
some spotting.
with sotne
and from

•

151 '4" - 178'8"

178'8" - 250'7"

250'7" - 324'

- 350'

Brownish greywackes and shales. Light green,
grey and pink "chert". Fairly well bedded.
Some fine disseminated pyrrhotite and thin
veins of pyrrhotite and chalcopyrite.

Coarse grained actinolite with minor carbonates,
chlorite and fluorite. Some pyrrhotite and
magnetite, sparse cha lcopyrj t~, arsenopyrite
and scheelite. Some thin green chert bands.

Largely biotite carbonate and fluorite. Some
magnetite. Bands of green and grey chert.
Some bands of actinolite •

Fault with 7" cavity at 324'. Fine grained
brown .and grey greywackes. Chlorite on fractures.
Abundant thin veins of quartz and tourmaline.

ASSAYS

From To Core Length Assay

~
% Sn. %Cu.

181'3" 19°'3" 9'0" 0.09 0.05

190'.'3" 232')" 42'0" 0.20 0.04

2'32'3" 244')" 12'0" 0.14 0.04

244'3" 324' 79'9" Tr. Tr.
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8lfMMAHY OF D.D.n. 2/2

D.IJ.H. No. 2/2

Location:

R. L. :

No. 2 Anomaly Zone - 8ect.ion 2.2E

1840 '

Co-ords of Collar: 2J80.2N J1 04. 7E

Bearing:

Angle:

Depth:

019 0 (Grid)

_45 0

479'2"

•
00

244'9" -

244'9"

'308 '7"

Fine grained grey greywackes with minor
grey shales. Weathered and brecciated
in places. Chlorite and some carbonate
on joints, some spotting. Porphyritic
microadamellite dyke from 200'11" to 210'6".
Some thin irregular quartz and chlorite
veins. Veins and pa tclles of "pli teo

Brownish greywackes and stlales. Light
green, grey and pink "chert". Fairly
well bedded. Some fine disseminated
pyrrhotite and thin veins of pyrrhotite
and some chalcopyrite.

J08'7" J30' Coarse grained
pyrrhotite and
and fluorite.
arsenopyrite.

actinolite with magnetite,
minor carbonates, chlorite

Sparse chalcopyrite and

Grey medium grained greywackes. Fairly
bedded with graded units. Abundant
tourmaline and quartz veins.

•
3JO'

471'8"

Chlorite, magnetite, and
passing into clay gouge.
around 350' .

minor pyrite
Major fault

471 '8" - 479'2" Aplite passing into quartz-tourmaline
then medium grained porphyritic adamellite
finally coarse grained biotite adamellite.

ASSAYS

From To Core Lertgth Assay
%Sn. %Cu.

308'7" 314'7" 6'0" 0.15 0.02

J14'7" J20'7" 6'0" Tr. 0.05

)20'7" JJ8'7" 18'0" 0.16 O.OJ

J38'7" 350'7" 12'0" Tr. 0.01



S UMMt\llY OF J). J). II" 2/3

D.D.II. No. 2/3

Location: No.2 Anomaly Zone - Section 10.lE

H.L.: 1902 '

37.

Co-ords of collar:

Bearing:

Angle:

Depth: 385'6"

117'1" - 162'5"•
00 171'1" Largely fine grained grey greywackes and

minor shale. Weathered and brecciated
in places. Chlorite and carbonate on
joints, some spotting. Some quartz and
chlorite veining with a little pyrrhotite •

Brownish greywackes and shales. Light
green, grey and pink "chert" containing
disseminated pyrrhotite, and some thin
veins of chalcopyrite and pyrrhotite.

162'.5" - 173' Banded garnet marble with some epidote.
Some bands of actinolite and bands of
lI c hert ll •

173' - 208'7" Magnetite actinolite with
and sparse chalcopyrite.
bands.

minor
Some

pyrrhotite
llchert"

•
208'7" - 217'8"

217' 8" - 271 '6"

271 '6" - 320 ' 6 "

320'6" - 385'6"

Pyrrhoti te and magnetite with minor "chert"
actinolite, biotite, carbonate and garnet.

Garnet, diopside and epidote with "chert"
bands.

Brownish greywackes and shales with some
"chert". Contains fine disseminated
pyrrhotite.

Fine and medium grey fairly well bedded
greywackes. Graded bedding prominent.

ASSAYS

From To Core Length Assays
% Sn. %cu.

162'4t" - 177 "7!" 1 5'3" Tr. 0.02

177'7!" - 192'4" 14'at" 0.14 0.02

·''12'4'' - 207 I lJ ~ tt 15' ot" Tr. 0.03

207 ".!" - 216'4t" 9 '0" Tr. 0.20

216'4t" - 242'4.1" 26'0" Tr. 0.062

242'4t" - 258'0" 1 5 '7t" No assays available

258'0" - 273'0" 15 '0" Tr. 0.05
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SII~1~1AHY elI<' IJ .1l.1I • 2/4

D.D.flo No. 2/4

38.

Location:

H • L.

No.2 Anomaly Zone - Section 10.1E

1891

Co-ords of Collar: 2076N 3853E

Bearing:

i\ngle:

Depth:

019 0 (Grid)

_45 0

550'4"

•
00

265 '

265'

331 '6"

Fine grained grey greywackes with minor
grey shale. Weathered and brecciated
in places. Chlorite, calcite and ankerite
on joints. Prominent zone of faulting 20'
and 64'3" 1i" aplite dyke at 205'3".
Abundant thin irregular qu~rtz-chlorite­

actinolite veins.

Brownish greywackes and shale. Light
green, grey and pink "chert" containing
disseminated pyrrhotite. Some thin
actinolite veins and veinlets of pyrrhotite
and chalcopyrite.

331 '6"- 405'2" Garnet diopside epidote with some "chert"
bands. Some magnetite actinolite and
pyrrhotite.

Brown and green altered greywackes and shales.
Some chert bands and SOme disseminated
pyrrhotite. Occasional bands of magnetite
and ac t ino Ii te •• 463' 550'4" Largely medium grained greywackes.
well bedded with graded units.

ASSAYS

Fairly

From To Core Length Assay
%So. %Cu.

330'6" 408'6" 78'0" 0.05 0.4
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SII~l~l'\HY OF n.n.lt. 2/5

n.n.lI. No. 2/5

Loca ti on: N(). 2 l\.110Uli'1.L Y Zonp - Sec t: ion 1 O. 1.E

1887

Co-ords of collar 2076N 3853E

Bearing 019 0 (Grid)

Angle

•

Depth

00 403'2" Generally greywacke with subordinate
grey shale. Weathered and brecciated
in places with occasional very sparse
sulphide mineralisation and occasional
to swarms of very narrow quartz­
actinolite and quartz-chlorite veins
or stringers. Chlorite and carbonates
on joints. Slumped bedd mg in evidence
between 371' - 386'.

40)'2" - 518'5" Generally grey-green f.g., gre)~acke

with shale and cherty bands. Occasional
disseminated pyrrhotite. In places
bedding parallel with core or overturned.

• NOTE:

Lode formation variably mineralised with
ma{~npLite, act.inolite, f.,oltnllnl inp,
J'lyTrhoti (;e and sparse arsPllOpyr i to and
chalcopyrite - interspersed with chert
bands and carbonate and chlorite veinlets
and garnet epidote diopside near end of
hole •

Hole 2/5 was suSpended at 589'4" to allow drill to be
shifted to hole 2/6 at O'Briens Adit area whilst
helicopter was available.

ASSAYS

From To Core Length Assay
% Sn. %Cu.

518'5" 575'5" 57 '0" O. 11 0.05

575'5" - 589'4" 1)'11" 0.06 0.04
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SlJMMi\I(Y OF D.D.IL No. 2/t)

J).Il .IL No. 2/6

40.

Loca tion:

I ~ • I .... :

No. 2 Anomaly Zone - Section 10"8W

2055'

Co-ords of Collar

Bearing:

Angle:

Depth:

2932.9N 1877.35E

019 0 (Grid)

_45 0

242'

•
00 105 '4" Largely grey shales and fine grained grey

greywackes. Prominent fault zone between
31 '4" and 41'5". Some alteration and
microfaulting around 100 ft. Development
of some andalusite and cordierite.

•

105'4" - 242' Aplite followed by layered prophyritic
microadamellite becoming coarser at depth.
Minor syenite dykes and xenoliths.
Tourmaline - quartz - pyrite veins fairly
common•
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SUMMAHY OF D.D.H 0 2/7

D .D.H. No. 2/7

41.

Loca t ion:

n.Lo

No. 2 Anomaly Zone and Section 9.4w

2053

Co-ords of collar: 2928N 1885E

Bearing:

Angle:

Depth: 300'

00 173'3" Fine grained grey greywackes and grey
shales 6" fault zone at J2'4". Some
alteration at depth and development of
cordierite and andalusite in a few places.
Some aplite dykes and quartz-tourmaline
veins.

•

173'3" - JOO' Fine grained slightly porphyritic biotite
adamellite with some coarse grained biotite
adamellite and granite. Abundant quartz
and tourmaline patches and veins •
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