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Much of the years work was concentrated in the, areas of the .Basin Lake .

Grid, Madame Howard Plains Grid and extensions of the West Sedgwick Grid •

The Basin Lake Grid, consisting of 17 lines· (total footage 135,900') was

established in October 1974, over a sequence of intermediate porphyries,

acid lavas and pyroclastics north of Basin Lake. The grid was surveyed

with gradient array I.P. and ground magnetics, and mapped in detail

during November and December 1974. The I.P. survey outlined thirty nine

anomalous responses of Which twenty one are considered to have major

geophysical significance. Five of these, primary anomalies coincide with

two zones of disseminated pyrite mineralisation, one of which was

inconclusively drilled by the previous licence holders (Pickands Mather

& Co. Int.).

The Madame Howard Plains Grid, comprising 7 Hoes (total footage 21,000')

, was cut during December 1974 and also surveyed with gradient array J.P.

and ground magnetics. The geology is represented by pyroclastics and

minor shales with an acid porphyry body outcropping in the north and

eastern part of the grid; a number of small baryte lodes can be seen in

shallow old workings. One minor anomaly .over 3 lines,was defined by the

I ~ P ~ survey.

Extensions to the West Sedgwick Grid, comprising 3 lines to the north

and 7 lines to the south-west with a total,length of 39,600', were pegged

during December 1974, and surveyed with gradient array I.P. and ground

magnetics, and mapped during January and February 1975. The I.P. survey

delineated twenty two anomalies of which nine were considered to be of

major geophysical importance, .including ono outlined over an outcrop of

semi-massive pyrite. Geology in the areas surveyed is considered to be

essentially similar to that encountered on the main grid, although outcrop

over much of the northern extension i$ masked by glacial moraine,

A soil geochemistry programme was undertaken on the West Sedgwick Grid

ov~r I.P. anomalies defined in the 1973-74 survey. A number of coincident

geochemical responses were discovered, these included Pb values of more

than 600 ppm over several geophysical anomalies in the southern part of

the grid.

Reconnaissance geological mapping and associated stream sediment sampling

were also carried out, mainly along the Langdon River and its tributaries;

this work has broadly confirmed the geology and structure postulated in

previous years.



The exploration programme proposed for the 1975-76 year consists of:

1. Completion of the regional mapping and 'stream sediment sampling

programme.

- 2 -

Expenditure dClring the Y32r amounted to $43 607,

expend!ture on E.L. 41/71 since 1971 to $87 206.

has been recornmended for, 1975-76.

t2GG06

bringing the total

A budget of $84 100

•
2. Geophysical coverage and detailed geological mapping of an area

west of the Basin Lake and West, Sedgwick Grids to the West Coast

Anticlinorium axis.

3. Detailed geophysics and soil geochem~si:-ry over the anomalies

located on the Basin Lake, West' Sedgwick extensions and Madame

Howard Plains Grids.

4. A 4 or 5 hole drilling l'rograrr""e on the West Sedgwick Grid.

2. ACCESS

Part of the old Pickands Mather LP. Uno cut parallel to the Cambrian

Volcanics/Owen Conglomerate contact was roe-cut to facilitate access

between linec; at the north'·eastern enc of the West Sedgwick Grid.

Proposed walking tracks (2) to improw acc;eS5 to the Henty River, and

a trnck along a tributary of the Langdon River were not cut. Work along

the Langdon River during the summer hMs in the main obviated the need

for the latter.

."

3. 1 ID!!~~:!~.t~,9.'1

r:0ccn.n3_',;.'.:~;~:;e,.'1::;';' !T13pping was ali'lo~t €:1.tirely confined ,to t.he Langdon

Hi ''1e''r' ;Jnd ::',3 't:ributarie's, with some work being carried out along

tk; r·\t::,'chl. ;,,)" Highway north of the Loftus-Hi 11s t~emo::iill. Detai-lea

mapping was undertaken over tho Basin Lake Grid, Madame Howard

?1a',ns G:rid, und extensions of the \'/est Sedgwick Grid. In addition,

th" ~omplex and in part weathered sequenc" in the SO\lth-0.;)5t part

of t;~e \'h!stSedgwlck Grid necessitated scm" re-mapping. Overall

thi~. woxk h·)!; largely c()nfinn~d the geolo9Y and' struc~ur~~ outlined

in Um 1,)73-74 211nual report. Therefore the following description •

'and discussion is confined to giving further details and amendm!'nts

"to pi~evic:.l5 d:Bscription5.
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A further twenty SiX samples from two suites of rocks were sent

to Amdel for thin section descriptions (Whitehead, 1974b, 1975).

The results have further helped to define .and delineate geological

units in the licence area, and have been incorporated into the

stratigraphic terminology as shown in the geology maps and following

description.

Henty-Yolande Grey\vackes

No mapping has been carried out in the past year in areas where

rocks of this group outcrop. A thin sec'l;ion description is now

available of a coarse grained magnetite-rich tuff (533, C53) frem

east of the Sisters Hills (see Section 4.1, 1972-73 annual report).

The pyroclastic is composed largely of moderately well sorted and

fairly closely packed crystals of felspar (probably mainly oligclase

or andesine) with some pyroxene crystals, 5-10% opaque oxide grains

(magnetite?) and occasional lithic and devitrified volcanic glass

fra~"ents, now represented by plagioclase and chlorite respectively.

Fine grained plagioclase and chlorite form the matrix. The probable

andesitic nature of the tuff suggests that it represents the most

southerly known portion of the mixed sequence described below.

•

3.3 Dundas Grollp

Mapping along the Hurchison l:Eghway north of the Loftus-Hills

Memorial, and several thin section descriptions of rocks from this

traverse and the Henty Ri vel' to the .north-west, make it clear that

this sequence is substantially di fferent from the Henty-Yolande

Gre)~ackes to the south with which it interfingers? and has been

previously grouped(?). The formation contains a variety of rock

types and has some similarity· with that described by Corbett (1974)

from west of the Henty Fault and north-west of Henty Camp (E.L. 9/66).

AndE<sitic volcanics are probably dominant, and are represented by

.crystal and crystal ~ithic pyroclastics ranging from agglomerates

to coarse grained tuffs and probably finer; (two partially weathered

porphyritic lavas outcropping along the Murchison Highway may be

andesites j. A crystal tuff (74/187, P28) has been described as

mottled in appearance. and containing abundant loosely packed crystals

of slightly sericitised plagioclase'lnd a few fragW,r,ts of andcsitic

volcanics. The groundmass com;:>rises vd.t:ying proporti ons of fine

91'aim'd chl.orite, plagioclase and a little quartz? dod may have

been in part originally vitrlc. By: contrast a 18!'iilli tuff (379/3,

P26) from the Henty River. although also contain\;1'J abund3nt

plagiocl<Jsc crystals, has a closely packed te~tll;:e .,r.d lndudes

numerous fragments of andesitl.c volcanic~ which ""hlbit a v,,;:iety

of textures. SO!lW 6ther fragments are slightly dd'<1nned and I1(,W
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composed of chlorite which has replaced vesicular volcanic glass,

and a very few show some evIdence of perliti c structure and may

have been acidIc. The groundmass, consist,s of chlorite and

cryptQcrystalline quartz.

Basic rocks are also well represented, ,a small body of gabbro, two

dolerIte 'sills' and a basalt outcrop along~he Murchison Highway,

~ some of these have been described by Solomon (1964, pp. 176-177).

The dolerites may weU be the faulted, northward continuation of an

l"xtensive sill of similar composition which outcrops to the south­

east of the Loftus-Hills Memorial. Similar rocks are also found

in the Henty River, and a coarse grained andesitic basalt or fine.
grained dolerite {376/1, P26) from this locality has been described

as CQ~lposed largely of intergrown prismatic plagioclase (andesine)

crystills of random orientation, the interstices being filled by

opaque oxides, small crystals .of clinopyroxene and some fine

grained (hlorite of apparently primary origin.

•

•
Acid volcanIcs appear to form a min~r part of the sequence, although

seveT2l unit.s of weathered and graded crystal tuffs exposo>d along

the Murchison Highwily may be of this composition. Two :'.lnimbriti,c

tuff unH.s have be-en mapped, a sample (If 0l1e shows a pale greenhh­

g~y roc!~ (74/!89, P29) ~·:tth <) ~c'ttied;?nd sli9ht1y streaky

appearc.nce.. In thin section i't 110W consists mainly of seri~ite attd

fine grained quartz with sCi!tte-red grains of opaque oxide and

leuco>.:e-ne ~ a few a~ati te crystals and occasional shreds ofmuscovite.

Variations j.n the proportions Bod grail:. size of the varIous minerals

and lines of dark opaque min€!'?ls mark ri~lict tE:xtul'es vkdch show

that the rock was formerly composed largely of vitreou5 material

with some lithic fragments, fE,lspar crystals and collapsed pumice.

The boundaries between the former are generv.l.1y no longer c leady

defined, and they hiloalmost c&rtainly become welded before the

rock recrystallised. A slightly sheared and recrystallised coarse

grained crystal lithic tuff (369, P25) from the llonty Hivel' contains

plagloc lese I.:rystal ~j, both singly and in grof.tps·, and fr<lg~ent5(;f

dlfft.">rir.g C(irI~W)si-:':lon) -some of which appear to have bee!) andesitic

:in composition and tf..'i.:tuJ.'e. TIlesC" are sca-tteI-ed through a

. recr)lstalHseo mc,td" cCl1sisting mainly of nne grai.ned quartz and

turbid potash iel~l>t.;:, 'til. th some patches containing plagioclase. •

shales and s1 ltstones which

~::'-,~ uS:J~11.ly located ;;,t 'Lhe tops of thf~ fJIaded pyroc.lastic units ~.

Nn!·Ir.,~!.ly 10cl~ than 10' thick" theIr uppo:'!')'\!Ost poroJ::~,~n5 -are often
~".' ;
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eroded' and incorporated into the basal parts of the overlying

pyroclastics.

Queenstown Pyroclastics

3.4.1 Acid Tuffs and Argillaceous Sediments

Mapping .in the Langdon River ar~a has confirmed that rocks

'typical of the Queenstown Pyroclastics extend from the

Yolande River to the Tyndall track-and northwards. Briefly,

these are grey/green-fawn, fine-medium grained, occasionally

coa~se grained, predominantly crystal-(vitric?), tuffs, with

minor argillaceous sediments. Occasional tuffs show

ignimbritic textures •• Both pyroclastics and sediments are

sometimes siliceous or have been silicified, giving them a

'cherty' appearance.

Io the east .of the Langdon River between where it turns to

the east, and the Yolande River, little is known of the

geology because of either- a cover of moraine or poor access

due to thick vegetation. However to the north and north­

west of Basin Lak~ the Langdon River provides a good section

as far east as a large intermediate porphyry body.

It has proved difficult to fix a boundary between the

Queenstown Pyroclastics and the volcanics of the Central

Lava/Ignimbrite Belt along this river section as the rocks

characteristic of the two sequences appear.to interdigitate

over a width of about two thirds of a mile. In order to

draw a line the contact has been arbitrarily selected as the

point of west&rnmost outcrop of acid lavas, which along the

Langdon River (.ccurs towards the western end of the gorge/

waterfall secti~n,almost immediately east of a felspar­

quartz porphyry.

Two rather ~istinctive rock types, a mottled d~rk blue/pale

grey, vitrlc-lithic lapilli tuff and a 'spotted' tuff, which

occur sparsely throughout the Queenstown Pyroclastics and

were detailed in last years annual repoI·t, have now been

clescrlbed in thin section. The vitrlc-lithic tuff (444,

F42S) is now composed mainly of sericite and microcrystalline

c1'Yptocry;;ta Uine quartz, with a few scattered fragments of

quartz al'l~ p),agioclase, some .of which may be phenocrysts in

the larger fragments. Patchy v,,1-lations in colour sugge"j;

the fOl;'mer presenc~ of fragments;, bOlmdaries vary from well

defined to vague. The pcssible pre"ence of volcanic shards

"
",
I:

"

"

\'

II
I,
"
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is inferred by poorly defined relict textures. In places,

very small flakes of mica show parallel orientation and

appear to be of detrital rather than volcanic_ origin. The

'spotted' tuff (74/132, F427) is now composed mainly of a

very fine grained intergrowth of microcrystalline- ~

cryptocrystalline quartz and c~lorite, with a few larger

grains of quartz and plagioclase. Fine' grained carbonate

occurs throughout the rock as very small irregular

aggregates and larger porous and spongy patches. The

numerous 'spots' averaging 1-5 mm in size contain more

chlQrite and less sericite than the groundmass, and are

oval and elongated parallel to a weak foliation as defined

by the sericite. Their origin is obscure.

3.4.2 Intermediate and Basic Volcanics

The formations· described in Sections 3.3.3, 3.3.6 and 3.5

of the 1973-74 annual report are now all considered to be

extrusive in nature and spatially related. (The dolerite

outcropping to the north of the Yolande River Porphyry is

now believed to form part of the Dundas Group (3.~ of this

report and 3.2 of the 1973-74 report).

Rocks belonging to this suite are now known to extend 'It

least as far north as the Lake Hargaret Tram pyrite lens,

and outcrop mai~ly to the west of the Lake Hargaret road

where it runs north/south. The position of the western

boundary of the sequence is not known with any certainty,

but should be elLicid.'lted by mapping along and in the

vicinity otthe Lake Hargaret Tramway.

•

A greenish-grey rock (73/13, F406) striking north~north-

east cuts the Lake Ma"garet road about i mile from its

junction with the ~1urchison Highway. It has been extensively

altered by either deuteric or hydrothorme.l solutions, but

T"tains relict textures suggesting a basaltic rock.

Re'mnants of plagioclase are intergrown in random oI·ientation,

but most of these have been replaced by tUl-bid, potassic

felspar, sericite and chlQrite. lntBistices contain varying

proportions of unidentifiable turbi.d alteration products •

,lnd chlorite .with locally some kuccxene. There are also

vc,ry numerous irreg1llar pat(;hes of chlorite a:la a few

of sec,ondary?' qW)1~tz~
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At the southern end of the sequence a pa~ly altered

porphyritic basalt (501, F404) outcrops in a quarry near

the Strahan/Queenstown/Zeehan road junction. This rock

was described by Solomon (1964) as an augite-albite gabbro

and was therefore placed (with reservations by the writer)

in last years report in Section.3.5 (Basic Intrusives).
- .

It is a greenish/grey, fine-medium grained rock containing

over 20% of. fresh clinopyroxene phenocrysts which are

scattered through a groundmass composed largely of inter­

grown, prismatic plagioclase crystals. These crystals now

appear turbid and have been altered to potash felspar.

Interstices contain chlorit~, some secondary actinolite
•

and carbonate, opaque oxides and traces of epidote.

Central Lava/Ignimbrite Belt

3.5.1 South of the Basin Lake· Moraine

The only mapping carried out in this area in the past year

has been some limited work in the south-eastern part of the

West Sedgwick Grid. This has helped to place more accurately'

the boundary between the acid ignimbrites and minor lavas,

and the andesitic volcanics of the Agglomerate Hill sequence.

It has also shown that a succession of acid, altered and

pyritic volcanics occurs in a narrow-belt between the

andesites of Agglomerate Hill and the Comstock Tuff volcanics

outcropping on Zig-Zag Hill,but further work needs to be

carried out to accurately define the limits. and rock types

of this belt.

·A fine grained pale grey volcanic (74/171, F429) which was

probably an ash-flow tuff was.collected from just west of

the boundary with the Comstock Tuffs. In hand specimen the

rock has. a fine streaky appearance which strongIy l'esem~les

flow structure. The volcanic is now composed largely of

sericite and quartz, but original textures are moderately

well preserved and show that the rock contained numerous

fragments of widely varying size which were probably largely

volcanic ·glas5•. Material surrounding these fragments shows

flow lines marked mainly by. dark opaque material, and the

qenerai .appearance· suggests that someoi them were de formed

and rounded by viscous flow. Some of these fragments now

contain concentrations of pyrite, locally up to 40%. The

'rock also originally contained a few harder fragments, now

composed mainly of quartz and at least one crystal of

phenocryst size.

i
II

I
II
II,
, I

I
I

1

f
I
I
l'.,

I I
\ :.,, ,

I I
i '
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A similarly recrystallised and pyritic volcanic (73/39,

F408) has been described from a location just to the west

of the West Coast Range, and south of the Basin Lake Moraine.

This is a pale grey, weakly foliated rock now composed

fargely of a fine grained mosaic. of quartz grains intergrown 4It
with ,varying concentrations of·sericite. Scattered through

this mosaic are very numerous lenticular to irregular

patches of sericite and also a few quartz phenocrysts. A

few of these patches show relict streakiness suggesting that

they were probably fragments of pumice, others show traces

of subrectangular shapes indicating former plagioclase

phenocrysts. Pyrite.grains occur in aggregates mainly in

patches of sericite, a few apatite grains are also present.

This lava? is part of a north-south striking zone of acid

volcilnics containing disseminated pyrito; these rocks are

very similar to some of the volcanics encountered in the

Prince Lyell and Cape Horn orebodies.

A p"le pink~plnkj5h/greyacidvolcanic (74/4, F415) outcrops

on a ridge ~bout t mile north-west of Agglomerate Hill.

Petr.ographically it is simi lar to the two specimen5 described

abcve, being extensively replaced by rather turl;lid sericite •

",hich in pldces is intergrown with fine grained quartz.

Numerous remnants of plagioclase now partI y repluct-d by

sericite, and with poorly defined boundaries, occ~'r scattered

through the sericite-quartz intergrowth; a very few zir~on

grains are also present. Origina 1 textures have not been

preserved.

A 'quartz-felspar' porphyry Which outcrops in thQ Yolande

Ri \/er south-south east of Basin Lake was tentati. ve 1)' included

iu the 'Upper fi3ulage Station i sequence (3.3.5 1973··74 annual

report). However a th~n section descri.ption of this fine

grained, partly altered, grey rock (74/74, 5237) suggests

~hat it is of dacitic composition and either a pyroclastic

01' law; it hasthelefore beeu gre.uped with the volcanics

of the Central Lava/Ignimbrite Belt on t.he grounds of

petrologica 1 aimilari ty "nd strike .:ontinuity. Thi s volcanIc

contains numerous plagioclose phenocrysts of varying size~ in

a slightly turbid groundmass of very fine grained quartz iJrld

felspar In'tergrownwith chlol'it.e.. The gl'oundmass does not

show any real evidenc~ of "e~ict textures. A few small

gXilins, somereplac.ed by chi nrH" And othexs by epidote, are

dlso present. Most of the pl2.gl.ccle.se crystals have been

•
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partly sericitised, and there are scattered irregular

patches of secondary carbonate, also very small veinlets

and patches of turbid fine grained epidote, throughout the

rock.

North of the Basin Lake Moraine

A substantial proportion of the field seasons mapping has

been carried out in this area, particularly on the Basin

Lake Grid and along the Langdon River and some tributaries.

This work has shown that the fairly well defined groupings

recognizable to the south of the Yolande River, i.e.

pyroclastics g1v1ng way eastwards to ignimbrites and these

in turn to lavas, cannot be applied her'). Instead there

appears to be a mixed sequence comprising pyroclastics

typical of the Queenstown Pyroclastics, ignimbrites, lavas

and argillaceous sediments in approximately equal

proportions (Maj) 3). ,The sequence is bounded to the west

by rocks of the Queenstown PyrOClastics and to the east by

either andesitic lavas and tuffs or a large intermediate

porphyry body. It has a width of approximately 3,000' at

the ·northern bouooary of the licence area" decreasing to

about half this figure about three quarters of a mile to the

south due to a 'bulge' of intermediate porphyry. Further

south it thickens again, and in the l.angdon River has a

width of over 4,000'.

The lavas differ from those in the Centrai Lava/Ignimbrite

Belt to the south in that they are grey/green in coluur as

against pink, red and purple. other differences include

their amygdaloidal nature and the small insignificant

appearance 6f the felspar phenocrysts in hand specImen.

Lavas from the' gorge/waterfall section of the Langdon River

frequently contain scattered grains of pyrite •

.A sample (74/156, 5238) taken from near the junctio~ of the

Tyndall track "oct the track to Leech Hill contains numerous

small plagioclase phQnocrysts, many of which have been

extensively replaced by carbonate. The groundmass is

composed predominantly of very fine grained sericite and

some quartz with a few scattered patches of finer grained

turbid felspar and occ~sionallY chlorite, and also a few

small agg~egates of leucoxp.~e. Most of the sericite shows a

preferred orizntation, clOd th's defines a moderately strong

orientation whi.ch thl! di.rot;Uon of orientation of the
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plagioclase phenocrysts is also parallel to. Numerous fine

markings which strongly resemble flow lines can also be saen•

•

........ ,

A very fine grained grey rock (74/193, 5240) outcropping to

the north of the swamp in the north-western part of the

Basin Lake Grid has been identified,as a tuff or tuffaceous

sediment. It may originally have been composed largely of

vitric material with scattered small crystals of quartz and

felspar and lithic fragments, but it has been replaced

mainly by very fine grained, turbid potash and plagioclase

felspar and sericite. Patches of carbonate occur through

the rock, and mostly appea~ to have replaced the crystal

and lithic fragments.'

•

To the east of the swamp, in the N.W. part of the grid, close

to the eastern boundary of the sequence, there outcrops a

distinctive lapilli tuff (74/158, 5239) of possible

ignirnbritic origin. In hand specimen it is a fine grained

grey rock with'a fragmental texture defined mainly by

variations in colour. The tuff contains numerous crystals

and aggregates of plagioclase, and some fragments of a fine

grained porphyritic volcanic, probably dacite. There are 4It
also deformed fragments and streaks of glassy material now

composed largely of sericit8, very fine grained quartz and

in parts, felspar. Boundaries between the5e fragments are

not clearly defined, and probably manY,became welded as the

rock compacted. Pyroclastics very similar In appearance to

this one can, be seen in D.D.H. TYN. 2 a short distance to

the north, and also outcropping about a mile to the south

In about the same stratigraphical position, which suggests

that this particular tuff could well be used as a marker

horizon.

In a tributary of the Langdon River a few hund~'ed feet to

th£ north of the latter exposure, is an outcrop of a fine

gl'ained greeniSh-grey volc8n1.c (75/7, S24~) with a finely

mottled appear;lnce. It conta ins numerot!s crystals or

phenocrysts of plagioclase .wd a few l'orger )ithic?

fragments composed of plagioclase with some inte~'stitial •

quartz. Both crystals and hagments have been partly,

x-eplaced by seridte and chlorite, and aro sm:rounded by

slightlY turbid masses of extreNlely fine grained material

which nppears to be partly lsotropic but which aho contains

a ",oderate amount of (,hlorite and some sericite. Tho
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composition and texture of this interstitial material is

unusual, it shows patchy variations in colour and composition,

but none of the usual textures found in vitric material in

tuffaceous rocks, consequently it is uncertain as to whether

the rock is a lava or tuff.

Several hundred yards north-west of this exposure is an

outcrop of a fine grained grey and green, ignimbritic

pyroclastic (75/11, 5245) with patchy colouration and a

streaky appearance. 'In thin section, crystals of partly

sericitised plagioclase and a few grains of leucoxene and

quartz are sCattered through a slightly turbid matrix.
composed largely of flattened and drawn-out fragments. The

boundaries between these fragments are not always clearly

defined, but can be determined mainly by changes in composition

and grain size. Sonle fragments are composed of fine grained

quartz or felsparand chlorite, and others of cryptocrystalline

material with some chlorite and sericite. A few have been

almost entirely" replaced by carbonate.

In previous annual reports mention has been made of a zone

of disseminated pyrite in foliated and altered rock striking

northward from Leech Hill tow"rds the Tyndall track. This

pyritic zone was originally considered to be part of the

intermediate porphyry which surrounds it. However a thin

section description from thi~ zone suggests that at least

part is acidic and pyroclastic in composition and origin.

This particular rock (74/196, 5242) is fine grained and

greenish-grey with a mottled and streaky appearance. It has

been recrystallised and extensively altE'red but relict

textures show that it originally contained ,numerous corroded

quartz crystals. The plagioclase crystals have been in

general extensively replaced by quartz, whilst the fragments

have been elongated in the direction of foliation, and the

'lithic variety partly altered to chlorite and carbonate with

scattered grains of leucoxene. Interstices between the

fragments contain a turbid masS composed of sericite, quartz

and possibly some felspar •

Little can be deduced about the succession -1;0 the east, of the

intermediate porphyry and related rocks as the area is alm(.st

comple·.:ely covered by alluvium, conglomerate scree or glacial

moraine. However there are two outcrops about t mile east­

south-east of Leech Hill onHnes lio and 66 of the Basin Lake

i i, ,
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Grid, of an acid volcanic. This rock (75/2, S243) is fine

grained and grey in colour, and· contains numerous phenocrysts

of plagioclase, a few of .quartz and a few small patches of

chlorite which may be altered mafic minerals. ThE're are also

some lithic fragments composed of medium grained plagioclase.

with interstitial chlorite, se~eralof vmich have been

elongated in a direction of the weak foliation. The matrix

or groundmass is turbid and consists of small prismatic

plagioclase crystals with interstitial chlorite, probably

some potash felspar, and locally, sericite and a little

secondary carbonate. Textures in some zones are similar to

those found in acid lavas, and thus the rock is either a

lava fiow heavily contaminated with lithic fragments or a

pyroclastic.

Approximately three quarters of a mile due south of these

outcrops are several exposures of a foliated blue/grey/green
".

volcanic ;~ich forms the.core of a roche moutonnee, and is

surrounded by moraine. In hand specimen this acid lava(?)

appears to be in part auto-brecciated, whilst in 0ther

samples curving streaks of sericite divide the rock up into

lenticular fragments. ~

: '

3.5.3 Agglomerate Hill Il.ndesitic Volcani-:s

This sequence is that de:;cribed in part of Section 3.4.2 of

the 1973-74 annual report under the he3ding of 'AndesitiQ

l.avas and Pyroclastics'. Some remapping and sampling of the

area around Agglomer3te Hill has shown firstly, that the

eastern boundary of the sequence lies just to the east of

Agglomerate Hill and not against the Comstock Tuffs as

previously believed, secondly, that Whilst the core of thp

formation appears to be formed mostly if not entirely by

lavas, towards the flanks at least, some ignimbrites and·

possibly even a few tuffs also occur. Finally the sequence

seems to wedge out more sharply to the north than was

previously considered to be the ca~e, only a relatively thin

sequence approximately 500'-700' ",ide a:lc comprised milinly

of tuffs, crossing a tribut<lry of ;;he "est Queen River to

link up with ttl", Cockatoo Porphyry sequence to the north.

A representative of ·these tuffs is a pale greyish green

coarse gr&ined rock (74/20, F4i8) now composed predominantly

cf!,cricite intcl:growr; w::,th varying amounts of chlorite.

Scattered throl;gh thls ma% there are paich,,)s containing

•



minor amounts of fine grained epidote and numerous streaks

comprising dark leucoxene. There is a marked foliation due

mainly to sub~parallel 'orientation of much of the sericite

and chlorite, and locally the sericitic material has

recrystallised to fine grained m~scovite. In general, relict

textures are not well preserved, but what there are suggest

the presence of former fragments, a few of which may have

been vesicular,' some appear to be elongated in the direction

of foliation.

•
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A very distinctive ignimbritic pyroclastic (74/31, F422), which

outcrops a couple of pundred feet to the east of Agglomerate

Hill, probably fOI'ms the easternmost paH of the sequence.

This tuff contains large sub-rounded pale coloured grains up

to 1 em in size, and some smaller, lenticular (compacted) pale

coloured fragments in ~ very fine grained grey matrix. The

large grains are very turbid and are now composed of

granulated and recrystallised felspar which is now albite

but was probably originally a more Ca-rich plagioclase. The

matrix comprises fine grained chlorite and plagioclase and

extremely fine grained leucoxene, probably with minor quartz;

it displays a moderately strong foliation which ,curves

round the albitic grains but which is clearly a result vf

compaction 'and recrystallisation under stress" and not a

flow structure. Some slightly coarser grained muscovite

occurs in pres&ure shadows against the larger felspar grains.

The matrix also contains occasional lenticular patches

composed mainly of fine grained muscovite and quartz (lithic?

fragments) and sericite with minor quartz (flattened pumice?

fragment s) •

The Cockatoo Porphyry to the north of the Agglomerate Hill

Volcanics has ill the P0st been considered to be a typical

intermediate hornblende-felspar porphyry intrusive of fairly

''Un,iform texture. However remapping along line, B4 of the West

Sedgwick Grid has shown that some fawn, porphyritic volcanics

which appear igoeous but do not contain ferro-magnesian

phenocrysts, also occur, these are almost certainly lavas •

Also,about i mile norht-north-west of Agglomerilte Hill is

an outcrop of daI'!: grey/green crystal lithic tuffs which are

graded and laminated in part. ,Finally the easternmost part

of the porphyry on line 84 "ppears to be an acid di fferentiate

as evidenced by tile corroded nature of the ferro-magnesian

phenoCl:ysts and th., presence of quartz phenoo;r-ygts; a similar
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rock type forming part of the Crown Hi J.1 Porphyry outcrops

on the Lake Margaret road.

Howard Andesite Sequence

Much of the area of the Basin Lake Grid is occupied by the

southern part of the Howard Andesites, a unit of intermediate. ,
rocks. which occvr over an extensive area between Newton Creek

a.nd Basin Lake•. Exposure in the Howard Peneplain area is

sporadic because of the thick rainforest cover and patchy

veneer of moraine. To the north-east of Basin Lake and

along the flanks of the West Coast Range, there is little

or no exposvre due to the presence of either alluvium or a

thick mOl'?ine cover. Despite this the following divisions

can be delineated. The central part of the sequence comprises

a monotonous thickness of hornblende-felspar porphyries of

intrusive? origin. Flanking this central core on the eastern

side are scattered exposures of blue/grey~grey/greenvolcanics

in which ferro-magnesian phenocrysts are absent or if present,

sparse, corroded and altered, these rocks are probably lavas.

Outcrop is very poor, but it is suspected that th8se andesitic

lavas interdigitate with tuffs of the same composition, some

argillaceous sediments and occasional acid lavas and

pyrocl~~tics. All these rock types have been found in hol~5

drilled approximately along strike to the north (TYN. 1 and 3,

HA 3) and south (Pickands Mather, BL 801 and 802).

•

•

To the west of the central core and north-west of Leech Hill

a similar sequence about 1,000' in width probably occurs.

Quart9r of a mile north-west of Leech Hill is an outcrop of

a greyish green.intermediate lapill! tuff or ignimbrite

(74/194, 5241). Originally this pyroclastic contained

crystals of plagioclase and numerous small fragments which

were probably vitreous. The plagioclase has been extensively

replaced by sericite and carbonate •. Interstices now contain

very fine grained chlorite and felspar with Some sericite

and locally theI'e are dark marks suggesting that thi::; was

vitrecus material which was probably 5till soft when it waG

accum1Jlated. Some zones show a streakiness suggestive of

collapsed pumice.

To the south of the track to Leech Hill the internlediate

porphyry extends westwards in a distinct bulge. almost to

the Basin Lake Grid bilse--line; the abrupt change in

directJ on of thisbound,)ry suggest that it may be fault

•
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controlled. South of line 36 the contact bends away in a

south-easterly direction, the porphyry interfingering? with

the mixed acid sequence. This same boundary may be picked

out in the main tributary of the Langdon River, just to the

west of the power-line.

Exposed to the west along this tributary is a sequence,

approximately 1,000' in width, of andesitic lavas with some

shales and siltstones, minor pyroclastics including an

ignimbrite of acid? compositio~, and possibly a few acid

lavas, comprising respectively about 60%, 20%, 5% and 15%

of the formation. The andesitic lavas are blue/grey/green

in colour, some contain occasional ferro-magnesian phenocrysts

which are usually corroded, others are amygdaloidal. A few

of the lavas are apparently aphanitic with a blotchy purple/

grey or pale grey colouration and these may be acidic.

3.6 Comstock Tuff

No outc~ops from this f~rmation has been mapped during the past field

seaSQn. However several exposures of volcanics and sediments believed

to be part of this formation can be seen just t~ the north of the

Basin Lake Grid and west of the Owen Conglomerate. The strike of these

rocks suggest that they extend southwards into the licence area

although masked by moraine and conglomerate scree, and this is partly

confirmed by the magnetic data. The ,formation is estimated to have

a maximum width of about 2,000' across the northern part of the

Basin Lake Grid, southwa.us it is believed either to slowly wedge out

or be faulted out.

A description is now available of the crystal tuff (73/45, F4ll)

mentioned in the 1973-74 annual report, which outcrops at,the eastern

'end of line 60 of the West Sedgwick Grid. It is composed of

moderately closely pa~ked crystals of plagioclase, some quart~ and

opaque grains and,a few lithic and chloritic fragments. Many, of the

plagioclase crystals are veined dnd partially replaced by potash

felspaI', arid some of the quart~ grains show embayment and corrosion

textures zimilar to that seen in phenocrysts in acid volcanics. The

chloI'ite fragments: have been deformed and possibly represent

devitrified volcanic glass, whilst the lithic fragments are of acid

volcanics. The rock is cemented ~y chlorite and some fine grained

potash felspar with traces of epidote.

A grey 19nimbritic tuff (74/2, F414) collected from the south-west

slopes of Zig-Zag Hill and described in last years annual report as
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a lithic lapilli tuff, contains numerous fragmcn.ts, elongated in

the direction of foliation, which now consist largely of sericite

but may have been composed mainly of volcanic glass. Boundaries

between the h'agments are not always clearly defined and many now

merge with the very fine grained, largely turbid, sericitic matrix. ~
The rock also contains some plagiocla'Se. and, a few quartz crystal

fragments, numerous small lenticular patches of clear fine grained

quartz and some very small areas of chlorite.

3.7 Structure

The broad structure of the Mt. Read Volcanics in the licence area

has been outlined in previous annual reports, and observations

during the past year have basically confirmed it. Mapping along the

Langdon River has only approximately located the position of the

major anticlinal axis, due to a lack of exposure in the critical

area. Work along the upper parts of the Langdon River and its main

·'tributary, and in the south-west part or the Basin Lake Grid has

shown that the volcanics and sediments in this area are all part of

the eascern }imb of thts major fold.

GEOCHEMISlHY
~

4.1 .§trearn Sediment Geochemistry

4.1.1 I!:trod~Q!!

The stream sediment sampling p"'ogramme continued in

conjunction with geological mapping, with c9proximately

40 samples being colle~ted and analyzed, mostly from the

Langdon River and trib"taries north of Basin Lake. Another

15 samples were collected from localities which had

previously been sampled during the 1973-74 field season,

in the West Sedgwick Grid area. Concurrently with the

collection of the sediment samples, stre~m water pH was·

measured using indicator paper graduated in divisions of 0.5.

All analyses carried out over the past field season have

bee~ collated and are listed in Appendix II.

Hydrous Iron!ManQanese Oxides (HIMOL

The possible effects of RIMO s~avenging were discussed in

the 1973-7il annual report. A number of localities which were

sampled last year were found to contain highNn or Go viilues

(or both when figures were available for both el ....ments)

associat.ed with anomalous amounts of. one or mere of the ba$e

metals, suggesting that the latt~r values !'f!sultcd from

cO"precipitationby }HMO and were not 'true' anomalifJs. III

.'
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an attempt to eradicate the effects of HIMO scavenging,

several of these localities were resampled this year taking

particular care to only collect active sediment away from

stream banks wherever possible. The results of this

resampling programme were in nearly all cases a reduction

in both Mn (and/or Co) and base metal values, sometimes by

as much as half; however Mn was still present in quantities

which suggested that it was enhancing the base metal' figures.

(In samples for which Co but no Mn values were previously

available, resumpling and subsequent analysis confirmed the

previously stated positive correlation of the two elements).

It seems probable that, most, if not all, anomalous base.
metal figures accompanied by greater than about 400 ppm 14n

can thus be fairly confidently regarded as enhanced to some

degree above their true value. However it is quite possible

that a real anomaly may. be concealed within the spurious HIMO

shell, and therefore in deciding the true status of such an

anomaly recourse must be had to other criteria, such as

whether the a'nomaly is an isolated one or whether a dispel'sIon

train is present, and the geology and any known mineralisation

uf the immediate area.

4.1.3 Threshold and Backqrol)nd

Threshold and background values were calculated in the 1973-74

annual report using a method described by Hawkes and Webb (1962)

for small populations. This procedure, and particularly the

determination of threshold, . (and other similar ones) has

recently been c~iticized by Sinclair (1974) and Parslow (1974)

. who advocate the use of cumulative probability graphs. One. of

the major criticisms of the previous methods was the arbitrary

selection of the upper 2f%'of every data set as anomalous.

In the present work this was found not to matter greatly with

the Cu values which posses a fairly symmetrical Gaussian

distribution; however the Pb and Zn populations are strongly

positively skewed, and the 2t% cut-off occurs in the middle

of a shing of values. However the writer has decided at

present to rely on subjective visual examination of histograms

to choose threshold values and ,continue with the Hawkes and

Webb method for the determination of background. The reasons

.for this are as follows. If th~ samples collected from north

and immediately south of Basin Lake are excluded (these samples

consist almost if not entirely of pink silt derived from the

Owen Conglomerate), the data available amounts to less th"n

100 s.amples \\tloreas construction of a probability graph normally

requires a minimum ·of about 100 values. Then, '3 number ot the

I'
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samples that are left are obviously spur~ous HIMO anomalies,

and these can be taken into account by a subjective analysis

of the data. Using the above two'methods therefore,

background and threshold values for Cu, Pb and Zn have been

determined as 15 ppm and 40 ppm, 25 ppm and 45 ppm, 20 ppm

and 45 ppm, respectively.

Stream \~ater pH

Stream water pH has been measured at 48 localities and was

found to be extremely constant, values of 5.5 and 6.0 being

recorded in about 90% of cases. The only ether reading

obtained was 5.0 at 4, localities. These figures compare

with values of 3.5 - 4.5 and 4.5 - 6.0 from the Comstock

Creek and East Queen Rivers respectively, above the Comstock

and Cape Horn orebodies. The pH of the streams below these

orebodies drops to between 3.0 and 4.0 which suggests that

no base metal values obtained to date will have to be·

corrected for the effect of pH, and following on from this,

major or extensive outcropping or sub-outcropping

mineralisation occurs in the vicinity of the localities

sampled for stream pH.

Discussion of ,Anomali.es

All Cu, Ph and Zn analyses obtained during the year have been

plotted onto graphs against ~ln as detail0d in the 1973-74

annue.l report. Only one 'tr~le' anomaly is considered to be

of any great interest and is detailed below. However all

anomalies have been indicated cn the stream sediment sample

maps (Maps 5 - 8). Anomalies (including HIMO enhanced ones)

associated with·I.P. anomaiies located on th~ West Sedgwick

Grid are discussed in Appendix V.

•

•

"

A Zn value of 115 ppm (H.Y. 187) was recorded from a stream

just above its confluence with the Langdon River into which

11; flows from the east. This stream drains a largely

unknown area probably comprised geologically of Queenstown

Pyroclastics, tuffs and argillaceous sedlm"nts, with minor

lavas and ignimbrites(?) which are structurally situated in

a zone of potential economic intelest (see Section 6.2,3). •
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4.2 Soil Geochemistry

Soil sampling has been carried out over the thirty eight I.P.

anomalies outlined. on the West Sedgwick Grid in 1973-74. The

samples were analysed for Cu, Pb, Zn, Co, Ni and Mn (see Section

5.1.2 annual report 1973-74) and the more significant results are

listed in Appendix V.

Sampling was undertaken at 50' intervals over all anomalies,

increasing to 25' intervals immediately over the four major responses.

It was hoped that background could be established by sampling no

more than 150' -350' beyond the margins of the anomaly; the actual

distance depending on the topography and position of any base of

slope. However the analyses showed that for many of the I.P.

anomalies either the background levels were very erratic or sampling

was not carried far enough and consequently background could not be

accurately calculated. In most. instances the B horizon was selected

for sampling, however in areas where moraine and conglomerate scree

were present the Band C horizons were very poorly developed or

completely absent. Consequently the A horizon had to be uti~ized

for sampling in these cases (L.·OO 750E - l350E, ·L. 84 1050E - 1200E).

Several sharp geochemical peaks were outlined but it is difficult to

be sure whether they represent surface· anomali.es or anomali.es in the

solid ro~k beneath the drift cover. As in the B horizon sampling

does not appe"r to have been carried out far enough away fro;1\ the

I.P. anomaly to be certain of the background levels. very little

soil cover was present over the moraine masked I.P. anomalies

forming a zone at the eastern end.of lines 00, 06, 12 and 18, and

therefore samples tended to be a mixture of whatever was available.

In order to overcome the problem of accurate background it is proposed

to sample one or two lines in their entirety so that background

concentrations over the various rock types may be determined. In

future work, sampling the C rather than the B horizon in areas of

rugged terrain may help to narrow the extent of the geochemical

anomaly.

One unexpected result to emerge from the work is the relative

abundance of Pb vis a vis that of Zn, as the usual relative

solubilities of the two elements generally result5 in the reverse

si,uation. Four possible explanations of this phenomenon are,

firstly,. that Pb is present in the rocks (and/or any mineralisation

present) .in much greater qUilntities than Zn. Secondly, the extensive

firing of the area in the last 70 or so years (and the effects of the

sloelter in the southern part) tRay have resulted in the removal of Zn

from the system through exposure to leaching. In this connection it
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may be remarked that the A horizon is very poorly developed over

most of the area, probably as a consequence of firing and logging

of the original rainforest vegetation and subsequent exposure of

the topsoil to rapid erosion. Thirdly, in the high rainfall, cool

temperate areas of the West Coast, the effect of humic acids is to tit
revers'? the normal solubilities of su<:h. minerals )s galena and

sphalerite, making the former much less stable than the latter

(Baker, 1973). Lastly, if the soils were moderately acid,

presumably Zn would behave in the same way as it does in streem-

water of similar pH, and remain in solution.

5. GEOPHYSICS-.-'----
5.1 Introduct ion

Reconnaissance induced polarization (I.P.) and ground magnetic surveys

were carried o~t over the Basin Lake Grid, Madame Howard Plains Grid

and extensions to the West Sedgwick Grid between November 1974 and

January 1975 by Scintrex Fty. Ltd. The anomalies outlined on the

Basin Lake Grid Clnd West Sedgwick Grid extensions al'e detailed and

discussed in conjunction with the geology in Appendices 3 and 4;

those anomalies delineated on the Madame Howard Plains Grid are

briefly discussed below.

Madame Howa rd PI" i ns Grid_____ .0'

The ~lddame Howard Plains Grid comprises 7 lines (total footage 21,.0.00'),

a bJse-Jine ne"l' the eastern end and·a walking track at the westerri

end of the lines. The gradient array I.P. survey (Howland-Rose,

1975a) cn.ployed current dipoles spaced 3,000' or 4,000' "part with

a potential dipole spread of 100'. Average resistivities. in the

area ranged from 1,000 ohm-m to 3,000 ohm-m, but extremes of ~OO and

6,000 ohm-IT! were recorded, background chai-geability was around

·10 milliseconds; neither showed any correlation with rock type.

The magnetic profiles were notuble only for their extreme flatness,

thif lack of magnetic signature appears to be typical of the acid'

pyrocli'stir;;s and lavasforming the Queenstown Pyroclastics <lnd the

Central Lava/Ignimbrite Belt •

. Exposure is fairJ.y good, partlGularly over the north,!rn half of the

grid whi ch h'J s recent 1y been bul'nt. The rocks al'e frequent 1y

extend'!ely ¥It!athered and/or altered. A felspar-quartz porphyry

(the southern part of the Yolande RiVEr Porphyry) extends across

th" n01'th-edst part of the grid ("n outcrop of the s,:"ne is olso

presf:nt (.H'l th-e '·i!)rth~·west cornwr of line 00") but appe~rs to be

abruptly (;ut off to the i\ollth by a fault which is postulated to rur.

•
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south-west from the Lake Margaret road turn-off •. Occasional

outcrops to the south may represent extremely weathered porphyry.

The geology is otherwise represented by Queenstown Pyroclastics,

which here comprise mainly coarse-fine grained tuffs (some of

ignimbritic appearance) and shales; lithic-crystal lapilli tuffs

are a fairly important component in the ,south-west part of the grid.

Intermediate basic rocks are represented in the south-eastern portion

of the grid by an andesitic lava, a possible dolerite and a spilite?

these are all fairly limited in extent. Several small baryte

diggings (see Section 4.6 annual report 1973-74) previously unknown

to the writer have been located, also a number of quartz reefs.

The strike in the area is predominantly S.S.E., but swings round to
•

E.-W. forming a fold closure on line 36.

The I.P. survey outlined 7 minor anomalies and 1 moderate 10

millisecond response, depression in resistivity in all cases were

minor (a maximum of 30%). Four of the anomalies, including the

moderate response, form a line paralleling a creek in the north­

west part of the grid and the lithological strike; rocks in the

vicinity are pyroclastics and argillaceous sediments. The otlier

minor anomalies are all apparently located within pyroclastics and

argillaceous sediments adjacent to the N.E. -S.W. striking fault

mentioned above.

5.3 Basin Lake Grid

The Basin Lake Grid consists of'17 lines (total footage 135,900'),

a base-line down the western side. of the grid and a sub-baseline at

approximately 4,000' E. which extends from line 00 - line 66. The

gradient array I.P. survey (Howland-Rose, 1974) outlined some forty

anomalous responses of which twenty one are considered to have major

geophysical significance. The survey employed current dipoles

spaced 5,000' or 6,000' apart with the exception of lines 90 and

95/96 whe~e the distance waS 10,000'. Because of the length of the

lines, lines 00 - 48 were divided into three blocks and lines 54 - 96

into two .blocks for Measurement purposes •. The potential dipole used

on all blocks was 100' with readings at loa' intervals and where

necessary at 50' i.nter'vals. The chargeability background was about

12 mi lliseconds, with apparent resisti vi ty varying from 1,000 oh',l-m

to 15,000 ohm-m, (beckground can be taken as between 3,000 and 5,000

ohm-m) •.

The chargeability results clearly indicate a number of distinct

south-south-east trending zones of twice background located either

side of the rnassi Vf) intermedi,H.e porphyry body. The strike extent
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of these zones varies between 2,000' and 3,000', and the width

between 1,000' and 2,000'. Within these extensive haloes estimated

to carry between -~ and 2% chargeable .fQjj.terial, occur narrower

ho.izons, the strike length of which varies from less than 600' to

1,500' and the width from 100' - 200'; these horizons are considered ~

to contain 2% - 4% sulphides? The positions of the zones located

on the eastern side of the grid is such that if originally connected

they must subsequently.have been offset by strike faulting.

In general the strike and location of the resistivity lows are

coincident with the chargeability highs, however frequently the

former extend further along strik~ than the latter, inferring that

the host rocks for the chargeability highs, may, at least in part,

be more conductive than the enclosing rocks. Resistivity highs were

noted over background chargeability portions of the mixed acid volcanic

sequence towards the western margin of the grid, and in the north­

eastern corner where Comstock Tuffs sub-outcrop.

Three 0lectrical soundings were taken to determine the thickness of

the glacial cover. In the ~use of the soundings at line 60 6000E.

and line 96 3500E.,.near surface and across strike inhomogenities

precluded a meaningful in.terpretatlon of depth.. Thus the suggested •

25'·- 30' thicknes~ of moraine is believed to be too low by a factor

of 2 - 3. Although the sounding at line 18 500E. was considered

to be more reliable from a geophysical point of view, the indicated

surface layer thickness of about 70' certainly does not apply to

any superficial deposit, as a road section in the· inmlecliate vicinity

shows a drift cover only l' - 2' thick.

The strike of the magne~ic data is 00 the whole the same as that

for the chargeabi1ity and resistivity data. As with other surveys

in the Mount Lyell area it is apparent that zones of high magnetism

·do not necessnrily coincide with zones of greatest potontial sulphid"

content. As was noted for similar rock types on tile \1est SedgwiCk

Grid (Section 6.3 1973-74 annual repo:t), the massive intermodiate

porphyry shows", higher, but en'ctic, ma.gnotic profile compared

with the acid and andesitic lavaz and pyrociastics flanking it •

However on lines OG - 12 t.h,~ magneti c profUe over thi s body is

extremely flat,·the reason for this is not known. Similarly the tit·
,Comstock Tuff rocks in the nort.h··eastof the grid are delineated by

magnetic highs.
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5.4 West Sedgwick Grid Extensions

Extensions to the West Sedgwick Grid comprise 3 lines to the north

and 7 lines to the south-west (total footage 39,600') of the

original grid. An imaginary base-line running parallel to the main

base-line-and south from where line 84 crosses the Lake Margaret

road, has been used for the purpose of numbering along the lines in

the latter area. The lines to the north of the main grid are

connected by a sub-baseline running parallel to the main base-line

and comnlencing at 3,000'E. on line 00.

The gradient array I.P. survey (Howland-Rose, 1975b) over the

northern sub-grid utilized cUfrent dipoles spaced 3,000' or 4,000'

apart and measurements were undertaken over three separate blocks.

Background chargeability ranged between 10 and 12 milliseconds, and

although the resistivities varied from 300 ohm-m to 50,000 ohm-m the

normal background was between 2,000 and 5,000 ohm-m. Six significant

anomalies were delineated, of which one was considered to be of

primary geophysical importance.

Current dipoles used during the I.P. survey (Howland-Rose, 1975b)

on the south-western sub-grid were spaced as for the northern sub­

grid with two blocks being used for measurements. The chargeability

background was wi thin the range recorded for the northern sub-grid;

however less than 600 ohm-m to greater than 8,000 ohm-m was recorded

for background resistivity, but the normal variation was between

1,000 ohm-m and 4,000 ohm-m. Sixteen anomaliescf interest were

outlined, half of which were of particular geophysical importance.

The magnetic data was of low amplitude, as could be expected from

the acid and intermediate tuffs and lavas present, and cannot be

used in the delineation of rock units. Neither was any correlation

with the I.P. anomalies apparent. Power-lines and the Lake

Margaret pipe-line caused appr~ciable distortions in the profiles.

•
6. CONCLUSIONS AND._REC;(;~t'IENDATION5

6.1 Reconnaissance Exploration

The reconnaissance mapping c3rried out since the licence area was

acquired by Hount Lyell shQuld be continued jn conjunction with the

stream sediment and pH sampling programI:1e. The major area still

remaining to be mapped is that to the north and nox'tn-west of the

Henty River.
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6.2.1

6.2.2

West Sedgwic~Extensions, Madame HowGrd Plains Grid,

Basin Lake Grid

The I.P. surveys undertaken in 1974-75 have outlined a large

number of anomalies (see AppendiGes 3 and 4,-Maps 3 - 4, and

Section 5 of this report for details), thirty of which are

regarded as of major geophysical significance. It is,

recommended thata11 the anomalies be, soil sampled at 50'

intervals (25' intervals over the core of, the major anomalies)

and the samples analysed for Cu, Pb, Zn and Mn. When the

results of this programme have been evaluated in conjunction

with the geological and geophys.ical data, a diamond dri 11ing

programme may be recommended.

West Sedgwick Grid

The results of the soil geochemical, geophysical and

geological programmes carried out to date (for details see

Appendix 5) indicate, that' drilling is warranted at three

localities.

•

(a) Line 102S. coincident geophysical end geochemical anomalies

between 3650E. and 4050E. (anomaly 16, Appendix 5) occur tit
o'ler altered, foliated and mineralised acid lavas beneath

the Tyndall Group. A diamond 'drill hole is recommended,

collared at 1rr2S.,3100E., drilling eastwards to the

base of the Tyndall Group. Length approximately 1,200'.

(b) Line 84S. coincident geophysical and geochemical anomalies

between 225E. and 380E. (anomaly 12, Appendix 5) over

a sequence of shales and pyroclastics should be tested

by a 700' diamond drill hole, collared at 00.

(c) Line 84~. a coincident geophysical and geochemical

anomaly bet~cen 1050E. and l200E. (anomaly 13,

Appendix 5) over moraine covered acid volcanics should

be tested by a 1,000' drill hol,~, collared at 800E.

Two zon~ 5 in the north-edst part ot the grid contain

dissemInated sulphides "ndshGuld each be tested by one hole. • I
Suggested drill hole loc"tion!;aIld data are, line 6N.,'

::;oJlar~d at 400l~., drilling e"st, length of hole about 800';

and line 12S., co11dred at 5200£., drilling eDst to

cDnglomerate, length of hole about 1,500'.
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Two anomali~s of primary geophysical importance at line 42

550E. and line 48 l650E. did not respond to geochemical

sampling. To determine the authenticity of these 'shallow'

gradient array I.P. anomalies it is suggested that they be

re-sampled taking the C rather th~n the B horizon, and that

detailed pole-dipole or dipole~dipole I.P. be undertaken

over them.

6.2.3 Proposed Extensions to the Basin Lake and West Sedgwick Grids

Recent work on the Rosebery massive sulphides (Braithwaite,

1974) indicates that the deposits are located within a

sequence similar to th~ Queenstown Pyroclastics and

approximately one mile west of a major anticlinal axis. The

orebodies are overlain by a thick sequence of ignimbritic

pyroclastics, which again can be compared to the ignimbrite

portion of the Central Lava/Ignimbrite Belt and the flanking

eastern margin of the Queenstown Pyroclastics. The western

contact of the Mt. Black Volcanics is located about t mile

east of the Rosebery mine, the description of these volcanics

suggests that a similar sequence of rocks in a similar

stratigraphic position north of Queenstown would be the

intermediate lavas and hornblehde-felspai porphyry intrusives.

This comparison suggest that the sequences of highest economic

potential for Rosebery type deposits in the Henty-Yolande

licence area are the Queenstown Pyroclastics east of the

major anticlinal axis together with the ignilnbritic portion

of the ·Central Lava/Ignimbrite Belt to the east.

Patts of these sequences are already covered by the Basin

Lake and West Sedgwick Grids, and it is proposed to cover

the remainder by extending these grids as fat west ·as the

anticlinal axis mentioned above. The grids to be surveyed

with gradient a'rray I.P., ground magnetics and mapped in

detail.

The area between the two grids probably consists of similar

rocks. However, the deep mo.raine cover. (up to 200') may

preclude the use of any ground geophysical method at the

present time.

6.3 Access

To improve access to the Henty River for mapping purposes, the

cutting of two tracks is recommended.

Access to the two drill sitce on lin.e 84 cf"the West Scdgwi~k G=id
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can best he achieved by up-grading an overgrown four-wheel drive

track which leaves the Lake Margaret road where line B4 crosses it.

An extension of about 500' will b~ necessary to reach the proposed

drill pite at BOOE. The drill site located at line 102 3lOOE. can

either be reached by prolonging the above extension up a west-north- 4IJ
west trending spur of Agglomerate Hill, .or by improving the track

up the east side of Zig-Zag Hill and constructing an extension down

the fairly gentle south-west slopes.

6.4 Sta ffin9

To complete the work outlined, one. geologist and one field assistant

will be required for most of~he year, supplemented by additional

staff for specific assignments, as required.

6.5 Budget

A total budget of $84 100 for E.L. 41/71 has been recommended for

1975-76. This comprises:

•

~

Salaries (geologist and field assistants)

Outside Services (bulldozing, etc.)

Geophysics

Diamond Drilling

Materials

General Costs

. ".
·.~1·

~

$20 500

$ 4 900

$ 4 900

$48 800

$ 2 200

$ 2 800

$84 100

•

.'
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D~e to a reduction in finance available for exploration, the work programme

and budget for 1975-76 have been modified as follows:

Exploration Programme

1. Basin Lake Grid - Detailed geochemistry of geophysical anomalies in

order to outline drilling targets.

2. West Sedgwick Grid - Completion of detailed geochemistry of geophysical

anomalies in order to outline drilling targets.

3. Madame Howard Grid - Detailed geochemistry of geophysical anomalies in

order to outline drilling targets.

West of Zeehan Highway/Tyndall Track - Reccnnaissancegeological mapping

and geochemical sampling to outline any areas requiring more detailed

work.
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STREAM SEDIMENT VALUES

1972-73 and 1973-74 Field Seasons

Ar: i>! Sample• No. C... Pb Zn Co Ni Mn Sn pH Cu Pb Zn Co Ni Mn

-z,"Z->.-b
HI.' 1 25 65 20 5 ·5 5 5

2 15 30 15 5 5 5 5

3 30 15 45 5 5 55 5

4 30 5 10 NS 5 NS NS

5 115 30 25 5 5 50 5

6 65 5 20 NS 5 NS NS

7 20 5 15 5 5 45 5

8 20 5 40 5 10 280 5

9 15 5 50 NS 25 NS 5

10 10 5 25 NS 5 NS NS

20 5 5 10 5 5 5 5

21 5 5 15 5 5 10 5

22 15 5 20 5 5 25 5

23 35 5 25 5 15 165 5

24 10 5 15 5 5 140 5

25 5 5 15 5 5 85 5

• 26 5 5 20 5 5 5 5

27 5 5 20 :> 5 35 5

28 15 15 30 5 30 55 5

29 5 5 15 5 5 25 5

30 5 5 20 5 5 35 5

~J1 5 5 15 5 5 25 5'

~)2 5 5 20 5 5 15 5

3-' 5 5 25 5 5 80 5. ~

40 5 5 25 5 5 10 5

50 15 20 55 5 5 305 , .5

6Ci 40 SO 60 5 20 155 5

61 25 40 25 5 10 100 5

62 50 90 110 25 15 1500 10

63 2:) ·45 10 5 5 190 5

64!r:~ '.~5 25 45 5 5 85 5
66. . 15 205 15 105 5 7800 5

67 ' " 50 15 50 :, 2950 5J.:.l

• '10 25 25 20 5 5 NS . NS

71 20 15 . 20 5 5 NS NS
7~? 35 11;; 20 5 5 NS NS.,'

73 8:;' 50 ~:ss " 5 80 5.1

74 35 50 25 :; .:) N'~ NS, "
:'() 15 1:) .?~~:' 5 NS NS
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A

Sample Cu Pb Zn Co Ni Mn Sn pH Cu Pb Zn Co Ni 14n
No.

HY 76 40 55 155 15 5 475 5

77 55 90 110 25 15 NS NS

78 '10 20 50 5 5 20 5

79 45 70 95 35 15 1380 5 •80 10 15 30 5 5 NS NS
•

81 10 5 20 5 5 NS NS

82 5 15 10 5 5 10 5

83 10 20 10 5 5 5 5
•

84 20 40 30 5 10 NS NS 5.5 5 20 20 5 35

85 25 50 45 5 5 NS NS

(162) 55 70 105 15 10 NS NS 6.0 30 5Q -- -55 ~O 5 A85
86

87 85 115 160 30 20 NS' NS

88 15 20 40 5 5 NS NS 5.0' '5 10 5 5 5

89 15 30 80 5 5 NS NS

90 2525 5 5 5 NS NS 5.0 5 5 5 5 5 5
•.c,;'

,~t

91 35;!i!~55 60 . 20 10 NS NS 5.0 30 50 50 15 10 900
'f:;

92 55 80 110 25 25 N~ N? 5.5 35 80 90 25 10 705

93 15 30 30 5 5 NS NS 5.5 10 10 5 5 ~ 10.....

94 230 110 20 5 5 NS NS 5.5 25 70 40 5 5 40

95 10 25 10 5 5 NS NS 5 5 5 5 5 •96 10 10 10 5 5 NS NS

97 10 15 5 5 5 NS NS 5.5 5 5 5 5 5 5

98 20 40 35 10 5' NS NS 5.0 10 15 10 5 5 70

99 10 15 5 5 5 NS NS
100 65 90 85 ' 25 10 NS NS

101 10 45 15 10 5 NS NS

102 15 35 10 5 5 NS NS

103 15 30 10 5 5 NS NS

104 145 75 85 25 10 NS NS
105 50 80 60 15 10 NS NS
106 2~'} 50 20 5, 5 NS NS
107 45 60 30 15 5 NS NS

108 30 60 15 5 5 ' NS NS
( 154)

45 55 155 20 20 1330 :; 6.0 48 76- --100----2§- ,. Ie. 910110,.
III 45 75 75 25 15 1500 5 6.0 30 ·90 55 30 10 1300

112 15 55 20 15 . 10 990 5 '.'1-13 5 5 5 5 5 10 5

114 25 30 60 10 10 540 5 5.5 25 35 55 10 10 300

115 15 30 25 10 :; 800 5

116 26 60 10 5 5 80 5

117 15 25 25 5 10 80 5

118 ,10 \5 10 5. 5 10 5
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A

Sample Cu Pb Zn Co Ni />In Sn pH Cu Pb Zn Co Ni MnNo.

HY 119 35 25 15 5 5 50 5

120 35 60 55 10 5 430 5 5.5 20 . 45 45 10 5 335

121 15 30 20 5 5 40 5

• 122. 15 10 15 5 5 5 :>

123 25 65 65 5 5 425 5

124 20 75 30 5 5 305 5

125 25 50 55 5 10 340 5

126 15 40 15 5 5 35 5

127 40 75 70 10 15 570 5

128 15 25 25 5 5 170 5

119 10 45 15 5 5 400 ,5

130 10 25 25 5 5 60 5

131 15 45 25 5 5 135 5

132 10 45 10 5 5 185 5

133 20 70 35 5 5 175 5'

134 10 25 30 5 10 90 5

135 10 20 10 5 5 125 5

136 15 40 5 5 5 5 5

137 20 25 . 5 5 5 5 5

138 30 25 45 5 5 10 5.' 139 30 55 115 15 15 555 5

140 25 45 70 10 10 480 5'

141 20 20 20 5 5 40 5

142 10 10 10 5 5 5 5

143 20 30 40 5 15 90 5

144 10 15 15 5 5 25 5

145 10 15 30 5 5. 20 5

146 10 15 20 5 5 20 5

147 5 10 5 5 5 5 5

148 15 20 10 5 5 220 5. 1 . "
,

...." "', 't'\( .... t .... ;,.., 1'-"~ ",,: f

149 e 5 10 5 5 5 5
.

~ --_ .

)&2- 150> 5 35 5 5 ('.:'>"" ~-~ ~ ").... .~:~~ .....~ :; •. ' \"'l~r-i· ..,~.(
.. .

il: ....~
,&4- 1Sl) 5 5 5 , 5 5 5 5.5

.

" ~ 152 ' 20 55 25 ,10 5 510 6.if>' r .... • ,lI' ... '.,. /0-', •

Ie? ;- ,f..; .. ~,..•. •• .r; .';t~ .... f·' .!
-z...gLj 153/ 20 60 30 10 .5 535 6.0

(HOr,) .
40 70 100 25 10 910 6.0L-S'" 154/

• ;,';) 15~V . 5 10 5 5 5 5 5.5
/ .

) &3 156'/ :l 10 10 5- 5 5 6.0
J57 5 10 ,. 5 5 5 5.S"

)&/ 1,)8 ~ :> 10 5 5 5 5 6.0
;,&cJ 159/ 5 10 ~) :) 5 5 6.0

) 5'1 160 j .- 10 5 5 <; 5 6.0" ~

-,0y. 161J 3D 25 65 20 10 430 5.S
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A

Sd,TIjJle Cu Ph Zn Co Ni r4n Sn pH eu Pb Zn Co Ni Mn
No.

HY
.. (86) 30 50 55 10 5 485 6.0 "162 I,

,. )0£ 163J 20 70 25 5 5 30 5.5 .1
3<;'0164/ 5 10 5 5 5 5 5.5

)S-&'165~- 5 10 5 5 5 5 5.5 "

)$") 166/ 5 10 5 5 5 5 6.0
II

y;b 167' 5 10 15 5 5 5 5.5

• J<r{ 168/ 5 10 25 10 5 10 5.5

5'1" 169· 5 10 15 5 5 10 6.0

'>,,<;' 170 J 5 30 15 5 5 10 . 6.0

"if 171.: 5 10 10 5 5 10 5.5

JI'"'" 172/ 5 15 15 5 5 10 5.5

JLf! 173/ 5 10 10 5 5 10 5.5

} tr~ 174 1 5 10 5 5 5 10 5.5

J'r7 175/ 5 10 5 5 5 10 5.5

39'S"" 176/ 5 25 5 5 5 10 5.5

177

178

3~} 179/+ 10 10 10 .5 10 5 6.0

JLt'f 180" 5 10 15 5 10 5 5.5 •>Q-o lsd 5 10 20 5 10 5 5.5

182 10 10 20 5 10 35 5.5

» r.r 183/ 5 10 10 5 10 20 6.0

"':>7 184/ 10 20 15 5 10 180 5.5

3>'7 185/ 5 10 30 5 10 . 15 5.5

3J:? 186/ 5 10 15 5 10 10 6.0

J,1';' 187/ 15 20 115 10 10 300 6.0.

..mq..e. Cf... ~ C?C r-e.h+.

-rl.,n S'ce""tt) ... S~"'r\.e Loeet+ I-t>n S

GIS '2.'!>1.1.'~ '2.~~G~

•
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APPENDIX 3

BA.SIN LAKE GRID

GeophysicsGeology

Black shales, acid fine grained
vitric tuffs, ignimbrites and
other pyroclastics, passing
east into andesitic pyroclastics.
East margin of anomaly coincides
approximately with western
boundary of intermediate'
hornblende-felspar porphyry.

Secondary. A broad zone of twice
bac~ground chargeability and 50% of
~a9kground resistivity.
2 peaks of 20 and 25 milliseconds,
maximum depths to source 200', width
of source less than 100'.
Anomaly open to the north and south.
For dipole-dipole response see line
4N.7E. - 11E. (Hallof, 1967).

This anomaly was recently drilled (TYN.2) on the intersecting 'Zone A'
grid (line 4N. 1160'W) revealing geology essentially as above and minor
pyritic mineralisation in the,shales.

I.P. Anomaly
Location

1-
Line 00
2200E.-3600E.
Peaks at 25502.
and 3l50E.•

2.
Line 06
2100E. -3000E •
Peak at 2250E.

As line 00 2200E. - 3600E.
Anomaly is the southward
continuation of the same.

Secondary. A broad zone of twice
background chargeability, with a
distinct peak coincident with a 60%
decrease in resistivity with less
than 50', depth less than 100'.

•
3.
Line 12
2350E.-3600£.
Peak at 2450E.

As line 00 2200E. - 3600E.
Anomaly is the southward
continuation of the same.

Primary. A broad zone of twice
background chargeability, with a
peak, width less than 100', depth
100' on the eastern margin of an
85% decrease in resistivity.
For dipole-dipole response see line
2N. 12E. - 15E. (Hallof, 1967).

4,
I.,lne, 12
l800E.

A black shale-outcrops
approximately along strike 800'
to the south.

Secondary. , Anomaly is situated on
the westernmaz.gin ,o~ the above
decrease ,in resistivity, width and
depth both about 150'.

5.
Line 18 'Prob2bly as line 00 2200E. - 3600E.
1600E. -3500E. Black shale outcrops approximately
Peaks 0t 1727:>5. ,along strike 300' to the north of
21502.-2350E., the peak at l725E.
3300E.

• 6.
Line 24
1200£.-3000£.

Probably as line 00 2200E. ­
3600E.

Primary. A broad zone of twice
background chargeability with an
average reduction in resistivity of
50% - 70%. Several peaks, the most

, signi ficant of which at l725E.,
coincides with markedly reduced
resistivity and has a maximum depth
to source of about 160'. Anomaly
form s",ggests a sharp western, and
gradational eastern, contact •

Tertiary. Ghargeabilities 50% - 70%
above background, resistivity
somewhat belOW background. Southern
end of western portion of zone.



loP. Anomaly
Location

7.
Line 24
3200E. -3700E.
Peak at 3650E.

- 2 -

Geology

Foliated and altered acid and
intermediate pyroclastics and
lavas? containing disseminated
pyrite over a width of 500'+.
Chip sample across zone assayed
5.8% pyrite, 175 ppm Cu, 75 ppm Pp,
400 ppm Zn.

526041

. Geophysics

Primary. Chargeabilities 2t times
background. 45 millisecond peak,
width 50' - 100', maximum depth
100~ - 150', coincident with about.
65% reduction in resistivity.
Anomaly lies immediately west of a
resistive rock unit (intermediate
porphyry?) •

8.
Line 30 AS line 30 3200E. - 3700E.
·3060E., 3550E.,
3800E.

Primary. 15 - 20 millisecond anomaly
at 3060E., depth 120', width 100' or
less.
Primary/Secondary. Peaks about 100'
wide, depths 100' - 150' at 3550£.
and 3800£., the latter appears to
correlate with the peak at 3650E. on '
line 24.
Zone dies out to the south.

,'9'~-:"f-'

Line
650E.-lOOO£.

,10.
Line 48
700£.-1800E.

11.
Line 54
745E.-920E. ,
1200E.

12.
"tine 54

1825E.

Acid ignimbrites and other
pyroclastics, and argillaceolls
sedim~nts. Western contact of
intermediate porphyry at about
1200E.

AS' above.

Acid ignimbrites and other
pyroclastics, and argillaceous
sediments. Near questionated
western boundary (1200E:?) of
sequence comprising andesitic
lavas with minor argillaceous

'?ediments and acid pYfoclastics?

No exposure in the area, but
possibly the andesitic lava
sequence mentioned above.'

35 millisecond response comprlslng
2 peaks, one at 775E., width l5Q' ­
200', depth 200', of primary interest;
the other at 1000E., 50'? wide, depth
100', of secondary interest. .
Resistivity is reduced by about 6'1IIt

A zone of anomalous magnetism,
. containing 1,000+ gamma peaks at

, l250E. and l450E.

Primary. 20 millisecond anomaly
associated wi ttl a 60% depressiotl
in resistivity, 100' wide at a

. maximum depth of 150', centred at
825E., correlates with anomaly at
line 48 775E.; LIM ratio infers a
coarse grained source.
Primary. 30 millisecond anomaly at
1200E.,100' wide, depth 100',
probably dips east and correlates?
with anomaly at line 48 1000E.

Primary." About 25 millis~cond

anomaly, minor reduction in ".
resistivity, width a minimum of
150'?, dips east?, depthlOO'.



16.
line 18 As line 00 7350E.
5800E.-7350E.
Peaks at 6575E.,
6750E. -7250E.
with sub-peaks
at 7000E. and
7160E.

•

•

l.p. Anomaly
Location

13.
Line 00
7350E.

14.
Line 03N.
7400E.

15.
Line 03S.
7100E.

-: 3 -

Gi!ology

Alluvial cover, very little
exposure. Probably an andesitic
lava and intrusive porphyry
sequence, with minor argillaceous
sediments? akin to that seen in
TYN. 3? along strike to the north.
Comstock Tuff contact is situated
300' - 500'? to the east.

As line 00 7350E.

As line 00 7350E.

526042

Geophysics

Primary. 30 millisecond anomaly,
maximum depth 100', maximu~ width
150', very slight decrease in
resistivity. Geophysics indicates
the i'nferred non-conductive sulphide
source to be contained within a
disseminated halo, the whole within
a resistive rock unit. For dipole­
dipole" response see line ION. 36E. ­
37E. (Hallof, 1967, 1968).

Primary. Anomaly probably correlates
with that at line 00 7350£., width
50' - 75';" uepth 200', open to the
north.

Secondary. A response of about 10
millisecond, depth 100', width 25'
50' 7, and coinciding with a 30%
reduction in resistivity, probably
correlates with that at line 00
7350E., but has been shi fted west
by faulting?

8 - 10 millisecond response between
5800E. and 7350E. marks the tIOrthern
extremity of an extensive
chargeability anomaly characteristic
of a broaddissemir,ated halo.
Secondary. 10 millisecond anomaly at
6575E., width 50', maximUm depth 100',
Primary. 20 millisecond anomaly with
two peaks at 7000E. and 7160E"
width 140'? and 180'7, depth 100'?
and 200'? respectively. No
significant conduction. For dipole­
dipole response see line 6N. 44E. ­
47E, (Hallof, 1967, 1968).

1
>,
Ii

II

11

""fi

"I'

•

17.
Line 24 As line 00 7350F..
62001:. -7300E.

Secondary. Zone of high
chargeability. 7000£. - 7300E.
represents the southern extremity o!
the most anomalous portion o! the
response at line 18 5800£. - 72508.
Response"at 6200E. - 6900E. represents
the t!orthern ,extremity of a 2,500'
long anomaly.



loP. Anomaly
Location

Geology

- 4 -
526043

Geophysics

18.
,Line_30 As line 00 735pg.
6000E.-6650E.
Peaks at 6l00E.,
6550E.

Primary. 25 millisecond response at
6100E., width laO', depth 140', is
coincident with a sharp change in
resistivity from 8000 ohm-m at 590.
• 500 ohm-m at 6250E. Chargeabili"
over the resistivity low remains
about twice background, suggesting
some interconnection between sulphides.,
Secondary. 20 millisecond anomaly at
6550E., 150' wide, maximum depth 200',
Geophysics suggests a disseminated
halo surrounding sulphides with some
conduction. For dipole-dipole
response see line 4N. 51E. - 58E.
(Hallof, 1967, 1968).

•

19.
, Line 36

5950E.-6600E.
Major peak
at 6150E.,
minor ones
at 6350E.,
6500E.

:/0.
Line 42
5900E. -6600E.

21.
Line 42
7130E.

22.
Line 48

, 7000E.

23.
Line 54
7000E.

As line 00 7350E.

As 'line 00 7350E. In addition,
glacial moraine of unknown but
probable limited thickness
(less than,50') extends over the
eastern half of the anomaly;
also the solid sequence may
include acid lavas and
pyroclastics.

'Geology unknown, as area is'
covered by a substantial
thickness (50 '+7) of glacial
moraine. Probably close to the
tontact of the Comstock Tuffs.

As line 42 7130E.

As lin~ 42 7130E.

Primary. A 42 millisecond response
at 6150E., width 100' - ISO', depth
100', coincident with a resistivity
low of 1,000 ohm-m which although
in absolute terms is high,
represents a ten times increase in
conductivity compared with the flanks
of the anomaly. A br~ad chargeability
high surrmlnds this peak and may
represent a halo of disseminated
sulphides.

Primary/Secondary, A 10 - 12
"millisecond anomaly, width 700',
depth at western and eastern mdrgins
100' and l50'respectively. Some
reduction in resistivity. This
anomalous zone is seen in a weakened
form on line 48, south of which it
dies out.

Primary. A 15 millisecond anomaly,
width unknown, depth 200' with a
coincident 50% reduction in
resistivity. Its contact.s with the
enclosing rock are gradational.

Primary. Anomaly almost identic21
in form and magnitude, both in
resistivity and chargeability, to,
that seen at line 42 7130E. Width."
150'+, depth less than 200'.

Secondary. A 10 millisecond anomaly.
depth 150' ,widthlO~~'fllery slight
depression in resistivity, possibly
dips east.



•

•

•

loP. Anomaly
Location

24.
Line 72
5600E.

25.
Line 78
5470E.

26.
Line 84
5200E.

- 5 -

Geology

Area covered by substantial
thickness of glacial moraine
(about 50' - 150'). Two
vertical-holes drilled for
Pickands Mather, one through
chlorite and chlorite-sericite
schist, the other through
pyritiferous black shales and
thin carbonate beds, then
into acid? lavas and finally
into andesitic lavas and/or
intermediate porphyry.

As line 72 5600E.

.
As line 72 5600E.

526044

Geophysics

Primary. 20 millisecond anomaly,
maximum depth 200' or less, width
100', relatively minor depression
in resistivity. For details of
dipole-dipole and Turam surveys
c~rried out for Pickands Mather,
see Howland-Rose (1970) and Wuerch
(1971).

Primary.' 25 millisecond anomaly,
depth 200'? maximum width 200'?

"accompanied by a 60% decrease in
resistivity.

Primary. 25 mIllIsecond anomaly,
maximum depth 200', width 100'?
dips west? 50% decrease in
resistivity.



APPENDIX 4

WEST SEDGWICK GRID EXTENSION (NORTHERN SUB-GRID)

•
I.P. Anomaly

Location

Line 6N •
2900W.-2200W.

Geolo~y

Acid lavas and ignimbrites
with very minor argillaceous
sediments.

Geophysics

Secondary. Chargeabilities of about
twice normal background, depth 100',
J;"esLsti vi ties are high •. The eastern
end of the response is distorted by a
pipe-line.

Line l2N. As line 6N. 2900W. - 2200W.
3000W.-1800W.
Peaks at 2950W.
and 1900W.

Secondary. Twice normal background
chargeability, with 20 millisecond
peaks at 2950W. and 1900W., depths
100', widths 50' - 80'? Between
l850W. and 2050W. there is a
depression in resistivity from
3,000 - 1,000 ohm-m. Sources of
both anomalies are probably
disseminated sulphides of the order
of 1% over the source width.

•

Line 6N.
l50W.

Line 6N.
2550E.

Acid lavas, ? and minor
ignimbrites, foliated and altered
in part and containing .
dissgminated pyrite. Sample from
old track about 300' north of .
anomaly assayed 2.8% FeS ,
0.19% Cu. H.Y. 89 (about 2000' ­
S.W. of anomaly) gave an
anomalous Zn value of 80 ppm.

Area covered by glacial moraine
almost certainly 25'+ thick.
Solid sequence probably as line
6N. l50W.

Primary. An lB - 20 millisecond
anomaly, depth 100', width 50' - 70',
possibly dips steeply east, 60% in
resistivity to still very high l~vels.

This zone is represented on line l2N.
by a broad increase in chargeability
between 600W. and 050W. peaking at
200W. No northerly extension on
line l2N. (faulted out?) but extends
southwards cnto the West Sedgwick
Grid proper.

Secondary. 13 millisecond anomaly,
no real change in resistivity,appunrs
to die out to the north.
Both this anomaly and the one at
line 6N. 150W. extend southwal'ds
onto the West Sedgwick Grid proper
(for details see 4.3 1973-74 annual
report, and in the Appendix of this
report, West Sedgwick Grid line 00
5300E. - 5600E. and line 00 2820E.
respectively) •

..

-----------''---------------------------
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WEST SEDGWICK GRID EXTENSION (SOUTH-WESTERN SUB-GRID)

5260'!6

r.P. Anomaly
Location tT

Geology . GeophysiCs

Line 965.
900W.-550E.
Peaks at 850W.,
250W.-600W.

Line 845.
1400W. -lOOOE.
Major peaks at
300E., 460E. +
several minor
ones

Line 90S.
1600W.-40010.
Peaks at
1200W., 700W.,
050W.-250W.

Blue/grey and black shales with
minor crystal: tuffs. Because of
local folding the rock strike is

,probably sub-parallel to the line.

Probably mainly acid pyroclastics
including ignimbrites, with '
possibly some minor shale units.

As line 845. 300E. 460E.
Intermediate porphyry forms the
western boundary?

•
AS line 845. 300E. 460E.

About 150' to the south of the
line, about on strike with lOOOW.,
is a 10' wide pyrite lens

, averaging 30% PeS. This '
sulphide body is flanked to the
west by weathered andesitic?
lavas,and to the east by shales?
As line 845. 300E. 460E.

Zone of chargeability twice normal
background. •
Primary. A 10 millisecond respons
a~ 300E., depth and width less than
50', no decrease in resistivity,
steep west di p inferred. .
Primary. 30 millisecond peak at
460E., width 50'; depth probably less
than 25', narrow 60% depression in
resistivity to less than 1,000 ohm-m,
'massive' section' of source is
surrounded by a'more 'diss'?minated'
halo.
Both anomalies are open to the north.

Zone of twice normal chargeability.
Secondary. A 12 millisecond anomaly
at l200W., no reduction in resistivitY,1
may correlate with minor anomalies at
l250W. on line 84 and line 96.
Primary. 20 millisecond anomaly
coincident with a 50% depression in
resistivity at 700W., depth 100' or
less, width 150', dip west, no sharp
boundartes. •
Primary. A 25 millisecond respons.~

with a resistivity depressed to 60;
ohm-m at 050W. - 2501'1., sotJrc,e forn:s
a sharp boundary with the enclosing
material, depth less than 50'.
'Sulphide content averaged over che
width of the source is 3% - 6%.
This anomaly probably correlates
with line 845. 300E. and 460E.

Zone of twice normal chargeability.
Primary. 20 millisecond response,
no depression in resistivity at
850W., source less than 25', depth
100' or less.

Primary. 25 millisecond anomaly,
accompanied by a significant
depression in resistivity at 250W.
600W., ma~imumdepth on western edge
50' :'- 70', and on e<lstern bound.Jry
less than 200'. Sulphide content iJS

for line 90S. 050W. - 250W. This
anomaly may correlate with line90lllt
700W. and line 84 300E. 450E. Zone
dies out (faulted?) to the south.



•

•

•

1. p~ Anomaly
Location

Line 1025.
660W.

Line 96
850E.

Line 108S.
1200\1. -800W •

Line 1085.
550E.

Line 1145.
1050W.

Line 1205.
2200W.

Line 1205.
140m'I,

- 3 -

Geology

As line 845. 300E. 460£.

Argillaceous sediments and
crystal tuffs, close to the
western boundary of a small
intermediate porphyry body.

Acid pyroclastics and minor shales,
often strongly she3red and veined
with quartz, possibly flanked to
the west by andesitic lava.
Adjacent to position of
postulated major W.S.W. striking
fault.

Acid ignimbrites, possibly also
some tuff and shale horizons.

Graded crystal tuffs and ;:,hales.
11ay be flanked to west by
andesitic lava.

Acid pyroclastics? ?o5sibly
flanke~ to west by acid or
intermE>diate lavas.

Graded orystal tuffs ~nd shales?
Adjacent to major N.W. striking
fault. .

526047

Geophysics

Primary. An anomaly of nearly 30
millisecond, maximum depth 100',
less than 50' wide, associated with
an increase in resistivity of about
100%, perhaps caused by
silicification of enclosing rock
unit. May correlate with line 96
850W. Zone dies our (faulted?) to
the south.

Secondary. 10 millisecond anomaly,
no change in resistivity.

·secondary. An B millisecond response,
no change in resistivity, maximum
depth 100' at BOOW.

Primary. 20 millisecond anomaly
with a depression of about 40% in
resistivity to 1,600 ohm-m, width
25' or less, maximum depth 50',
probably dips ~a5t.

. Primary. 30 millisecond anomaly, no
significant change in resistivity,
width less than 50', depth less than
100', probably dips steeply east.

Secondary. 10 millisecond anomaly,
depression of about 60% in

. resisti vity to about 1,000 ohm~rn,

maximum depth 100', does not form
a sharp boundary with enclosing
material.

Secondary. AS line l20S. 2200W.,
may correlate with line 1145. 1050\1.



•

I.P. Anomaly Location
and Overall Grading

of Anomaly

1. Line 00
2825E.
Primary/Secondary

2. Line 06
260013. ~ 2800E.
Secondary

Geology

Pink, grey and fawn acid lavas, foliated
and altered in part and containing
disseminated, pyrite. A sample of the
altered rock from 2900E., assayed 2.0%
FeS2, 0.006% Cu.

As line 00 2825E.

•
APPENDIX :;

WEST SEDGWICK GRID

Geophysics

Secondary. ' 10 millisecond response,
width less than 60', depth less than
50', no depression in resistivity.
~rhis anomaly correlates with ones at
line 06N. l50W.· and line 06S. .
2600E. - 2800E.

Secondary. 7 millisecond anomaly,
resistivity slightly depressed to
2,000 ohm-m•.

Geochemistry

Pb anomaly of 105 ppm at 2800E. (4 - 5
times background) and 85 ppm at 2900E.,
accompanied by minor rises in Gu and Zn.
H.Y. 94 (800' S.W. of anomaly) gave
anomalous Pb values of 110 ppm and o~

resampling, 70 ppm. The anomalous
230 ppm Gu value was not repeated
(see 4.1.5).

No soil anomaly over theI.P. respnse.
A 70 ppm Pb anomaly {3 - 4 ti~es

background) is accompanied by miner
rises in Gu and Zn, but is lOCated

. upslope of the I.P. response, at 2:;:50E.

3. Line 00
530013. - 5575E.
Secondary

Glacial moraine and/or conglomerate
scree, thickness estimated at 25' - 50'.
Solid geology probably as'line 125
5400E., 5650E. - 6000E.

Secondary. 7 millisecond anomaly, no
appreciable reduction in resistivity,
depth 'shallow'. This anomalous zone
extends north to line 06N. 2550E.
and south to lin~ 18S. 5450E. ­
5900E.

No response to either soil or stree~

sediment geochemistry, presumably
because of drift cover.

4. Line 06S.
5700E. - 5850E.,
605013. - 620013.
Primary/Sec~ndary

As line 00 5300E. - 5575E., drift
cover probably less than 25' thick.
Sample taken 250' to the south of
5800E., in a creek, assayed 9.4%
FeS

2
, 0.065% Cu, 0.15% Zn.

Primary/Secondary. 15 millisecond
response at 5750E. and 10 millisecond
responsea-t' 6100E. , resistivity
slightly depressed to 1,500 ohm-m.

As line 00 5300E. - 5575E. However
•anomalous" responses for Pb, eu ard Zn,

. particularly the former, were recorded
at 6250E. and 6300E. (105 ppm Pb, 35 ppm
Gu and 35 ppm Zn) upslope of the I.P.
anomaly. Anomaly is open to the east.
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I.P. Anomaly Location
and Overall Grading

of Anomaly
Geology
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Geophysics Geochemistry

5. Line l2S.
5450E. ,
5650E. - 6000E.
Primary/Secondary

6. Line 18S.
5450E. - 5900E.
Secondary

7. Line 18S.
1250E., 1500E.
Secondary

8. Line 30S.
2900E. - 3350E.
Secondary

Thin, patchy cover of moraine with
occasional outcrops of purple/grey,
grey/green and pink, foliated and
altered acid lavas containing
disseminated pyrite. Sample from
5500E. assayed 2.8% FeS2, 0.023% Cu.

As line 00 5300E. - 5575E., drift
~over probably less than 25' thick~

No known outcrop in the vicinity of
the anomaly, but extrapolation
suggests an acid lava and
ignimbrite sequence with possible
minor. shales. Ni values of greater
than 5 ppm infer the presence of
intermediate rocks between 1450E.
and l650E~

Predominantly acid ignimbrites with
minor acid lavas and shale bands.

Primary. 19 millisecond anomaly at
5450E., 50' - 60' wide, coincident with
a slight increase in resistivity.
Between 5600E. and 6000E. there is a
broad 10 - 17 millisecond response with
slight depression in resistivity. A
600 gamma magnetic anomaly is located
at 5700E.

. Secondary. A broad 10 millisecond
response, with a slight increase in
resistivity.

Primary/Secondary. Narrow, shallow
10 millisecond response at 1250£.· and
about 5 millisecond anomaly at 1500£.,
coincident· with a braod 60%
depression in resistivity, to 1,500
ohm-m.

Secondary. 11 millisecond anomaly at
2900£. superimposed on a zone of twice
background chargeability, no change in
resistivity, maximum .depth 70' - 100'?

No response to soil geochemistry,
possibly because of dri{t cover.

As line 00 5300E. - 5575£.

Several Cu, Pb and Zn . peakS between
1250£. and 1650£. inclusive.
Maximum values are Pb 45'ppm, Cu 40 ppm
and Zn 20 ppm (4x, 4x and 2x background
respectively) at 1550£. (base of slope
anomaly). Background values are
imperfectly known.

Broad zone of a.bove background values
from 2850£. - 3300£. Maximum Pb and Zn
values at 2950£. (85 ppm Pb, x4 B;
60 ppm Zn, x3 B), maximum Cu value
(70 ppm, x3 B) at 3100E. .
H.Y. 91 and .92, .from creeks just west of
the J.P. anomaly, gave HIMO enhanced
anomalous values of 50 ppm Pb, 50 ppm Zn,
and 80 ppm Pb, 90 ppm Zn, respectively.
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526050
I.P. Anomaly Location
and Overall Grading

of Anomaly

,;.. Line 42S.
550E.
Pri1lary/S.econdary

10. Line 48S.
1650E.
Secondary

11. Line 48S.
2950E.
Secondary

Geology

Lapilll 19n1mbritic tuffs with minor
acid lavas, and shale bands?

Acid ignimbrites with minor lavas
and shales, flanked to the east by
an intermediate porphyry. Soil Ni
values suggest porphyry contact at
1400E., but definite soil colour
change and first porphyry outcrop
not until about 1700E.

Coarse grained-lapilli tuffs
(ignimbritic? in part), and acid
lavas (foliated in part) flanked
to the west by an intermediate
porphyry. Soil colour and Ni
values suggest porphyry contact at
about 3000E., but this anomaly,
like the one at line 485. 1650E.,
may lie along the contact rather
than within the porphyry.

Geophysics

Primary. 20 millisecond anomaly
coupled with a minor decrease in
resistivity, width less than 100',
maximum depth less than 50', probably
dips steeply'east.

Primary. 10 millisecond response with
some reduction in resistivity, less
than 50' wide, less than 50' deep,

. dips steeply east.

Secondary. 8 millisecond response
with some reduction in resistivity,
maximum depth 100', possibly dips
east.

Geochemistry

No soil anomaly apart from a minor Zn
peak (55 ppm, x2 B) at 450E. .
H.Y. 86, from ?wan Creek just west of
the loP. anompTy, gave HIMO enhanced
values of 50 ppm Pb, 55 ppm Zn.
A dispersion train,· partially HlMO
enhanced, exists downstream.
H.Y. 163, 600' to the north and
approximately along strike, gave an
anomalous 70 ppm Pb value.

No soil anomaly.
H.V. 87, from a creek 1,500' to the
west, gave HIMO·enhanced values of 85
ppm Cu, 115 ppm Pband 160 ppm Fn.

A Pb anomaly of 390 ppm (:x4- x6 B) is
accompanied by smaller Cu (75 ppm, x2 B)
and Zn (80 ppm, x3 B) peaks.
Background imperfectly known.
H.Y. 100 and 104, from the West Queen
River, 1,200'and 1,800' to the south,
gave HIMO enhancedvalue& of 65 ppm Cu,
90 ppm Pb, 85 ppm Zn, and 45. ppm Cu,
75 ppm Pb, 85 ppm Zn, respectively.



526051
I.P. Anomaly Location
and Overall Grading

of Anomaly
Geology
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, Geophysics Geochemistry

12. Line 845.
225E. - 380E.
Primary

13. Line 845.
1050E. - 1200E.
Primary

14. Line 90S.
600E. - l550E.
Secondary

Graded crystal and crystal/lithic
lapilli-medium grained tuffs and
shales, and possibly ignimbrites.

Solid geology is obscured by
glacial moraine, thickness
probably less than 25', filling
the valley. Extrapolation
suggests a sequence of acid lavas,
ignimbrites, other pyroclastics?'
and a shale unit, with the western
boundary (faulted?) of an '
intermediate ,porphyry at about
1600E.

Acid lavas, with minor proportions
of shales?, pyroclastics? and'
ignimbrites?

Primary. 16 millisecond anomaly with
minor reduction in resistivity,
probably dips east, '

Primary. 25 millisecond response
with sOme depression in resistivity,
dip near vertical.

Secondary. Zone of about twice
background chargeability, reaching
a peak at about 1050E. Slight
decrease in ,resistivity over
western half of anomaly. Probably
correlates with anomalies on line
845. at 225E. - 375E. and/or
1050E. - l200E.

Broad zone 0 f Pb anoma lies from 325S'. ' -
650£. with major peaks at 325E. ,
(1250 ppm, x25 S),450£. (380 ppm, x8 B)
and 550E. (200 ppm, x4 B). Minor CU
and Zn anomalies accompany these peaks,
the largest values recorded being 85 ppm
Cu at 425£. and 550E. (x4 B) and 65 ppm
Zn at 600E. (x4 B).
H.Y. 152, from the West Queen River, .
about 700' to the W.S.W., gave a 'HlMO
enhanced 55 ppm Pb anomaly•.

A horiton Sampling (because of ~eneral
absence of Band C horizons) produced
threeCu, Pb. Zn anoma lie$ at llQOE.,
l200E., 1275£. But S'horizon samples
from 1100E. yielded only near
background values, so these anomalies
are suspect. "However moraine cover,
makes all soil sampling results
difficult to interpret.

Broad zone betwen 1ioOE. ~nd 1700£.+
of minor Cu, Pb and ~n il.nOmalles. i'b
peaks'of 385 ppm (x8 B) ~nd 360 ppm
(x7 B) are located at 1350E, and 1550£.
respecti vely.



I.P. Anomaly Location
and Qverall Grading

of Anomaly

15. Line 96S.
2650E. - 2800E.
Secondary

J.6. Line 102S.
3650E. - 4050E.
Primary

Geology

Acid lavas and pyroclastics
(ignimbrites?), interdigitating with
or in contact with at 2800E.,
intermediate tuffs and minor lavas
to the east.

Altered and foliated aCid lavas and
ignimbrites, located between the
Comstock Tuffs to the east (contact
at about 4100E.) and a massive,
fresh andesitic lava + minor
pyroclastic sequence to the west
(contact at about 3400E.).
Some massive pyrite/chalcopyrite
veins at 3100E. Stratigraphically
and soil geochemiCally, location
appears to be an analogue of Queen
Lyell.

~ 5 -

Geophysics

Secondary. 5 - 7 millisecond anomaly
with only a slight depression in
resistivity, maximum depth less than
50' on eastern margin.

Secondary. Zone of about twice
background chargeability (10
millisecond anomaly) with a little

. reduction in resistivity.

526052

Geochemistry

Pb anomaly at 2900E. of 220 ppm (x4 51).
Minor Cu, Pb and Zn anomalies from
2800E. - 3100E.+, may only be an
expression of higher backgrounds over
the intermediate lava/tuff sequence. ,

Pb anomalies at 3400E. (380 ppm, x5 8)
and 3900E. (740 ppm, xlO B), Cu and Zn
appear to be non-anomalous although
background levels for these elements ,ere
uncertain.
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