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Both Mount Lyell and Zeehan are undeniably localities of intenue

mineralisation. but Zeeban has never had the integration of finance, courage

and project perception vhi.ch has been and still is the characteristic of Mount

Lyell. Changing phases of mineral constitution of progressivelyavtlilable ore

bodies at Lyell have coincided with newly attainable mining, metallurgical and

lllechanical metlJods. vhi.le at Zeehan far more pronounced mineralogic changes

when first exposed faced a metallurgical impasse. Rendered idle by untreatability,

important ore complexes at Zeehan have been lost sight of. It.ia now opportune

to resurrect then•

The Oonah-Western tin-silver project is in process of testing.

This compilation presents the spray shear zone silver-leAd-antimony project

embracing mineral assemblages exposed and abandoned 60 years ago•

.... ;

•
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CONSPB::TUS

The spray Shear Zone is the outstanding strtlC'tul'al w:dt of the

Zeeb.an Field. It stretches from the south-western corner of the Argent Flat

through the old lIpl'ay IIl1ne for a dis1:ance of 9600 feet. It is essentially a

bel:t 900 to 1000 feet wide with .. known deYelCl~t of five well defined shears.

These shears have a noticeably paraUeJi am which at magnetic bearing of 3320 is

parallel to the shear _e as a whc13•

The shear zone begins at the north on its north-western limit

in Nubeena Quartzites of the Nike, extends through narrow belts of Keratoph,ri.c

Tuffs and Spilite Tuffs where it has had limited pene1:ration - may be unimportant

towards the spray in which it has its IIIOst prolific exploration and exploitation.

Thence it continues south-eastwards through scattered liOrkings known consecutively

as Foam, Wave, Nubeena and South Nubeena with Pelryts as a possible offset south­

easterly extension.

Although the subject of a little surface liOrk at the Nubeena in

1892, the important and productive Nos. (1) and (3) Lodes were not discovered

• until 1898 by tliO prospectors Page and ~t. From then until 1908 the Spray

Zone produced 49,000 tons of lead and 4,500,000 OizS. of silver.

The lodes as liOrked up to 1908 had shown galena plus subordinate

tetrahedrite and jamesonite in the upper levels but a drastic change at A.M.L. 1800

(i.e. No. 4 level of Spray Mine) to tetrahedrite plus j_sonite with no galena or

an insignificant amount of it.

The inability of the Spray gravity mill to treat this lIlixt:ure and

the :i.mPosition by ore-buyers of heavy peJialties for antimony resulted in the closing

down of the Spray Mine in 1908. There has been no production since.

Vali.t attempts to open up the south-eastern extensions of Lodes (1)

and (3) within the Shear Zone by successive amall syndicates in the Foam, Wave,

Nubeena and South Nubeena where the topography compelled penetration to be confined

to higher levels circa A.M.L. 2100 which was· the upper limit of the rich shoots in
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the spray, failed to disclose the solid galena bands essential to those with

limited capital. However, such 'WOrk~ althougbeconomically un~ofitable. did

disclose the persistence and strength of the Nos. (1) and (3) Shears with

indications of the continuance of the others. As·a result it is !lOW possible

to delinente the spray shear zone as an. iJIlportant producer when attacked at the

appropriate level. This is jJllustrated by the map and s~1;ions accompanying

this compilation, It must incidentally be emphasised that the structural uriit.,

designated Spray Shear Zone being between the N.W. - S.E. Montana Tear Fault

and the North Austral N.E. - S.W, Tear Fault converging to the east with sub-

horizontal IIIOvanent. created the stress 011 the susceptible Nubeena Quartzites,

fits concordantly into the major tear-fault systan which dominates the metallogenic

problem of Zeeh

The future of the Spray Shear Zone rests not on galena, which in

the Nubeena Quartzite formation is merely a shallow level phase, but in the

tetrahedrite-jamesoniee-boulangerite c.omplex: attajnable by depth deve10IJIlent.'. ,.'7 ~ f
This are has high silver values, the Ag : Ph ratio in the crude are being l:: $,

The last 60 feet of driving on No. (1) Lode at the Spray in 1908

at No. 6 level (A.M.L. 1600) on the Centre Shoot-.; was face-sampled over a width

of 6 feet and gave a bulk assay as reported by Vincent:

Pb 14.3 %

Ag 23 o.zs. per ton.

The are was a mh-ture of tetrahedrite and jamesonite but practically no galena.

No complete assay of the metal components was ever published but surreptitiously

divulged,the results from the Zeehan &1elters confirmed by one of my students

at the Launceston Technical School, who privately secured part of the bulle sample.;

disclosed the following:-

Ph 14 %

Sb II "

eu 2 %

Ag 23 ozs. per ton.

This J.J.% Sb made lll\Y economic sale out of the question and the

management, throwing their hands up in despair. shut down the mine. The ore has

not been touched since.

--'
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It ~s .the antimony which was the 'bete noir' of the Spray Shear

;"one although the Company's published assays never reported it. So much ,;as it

a bugbear that even Twelvetrees and Ward in Geol. Surv. Bull. No. 8 brush aside

allY 'antimonial lead ore' as unimportant. The following pages demonstrate in

detail how important it is and how it can be pursued and developed•
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The Spray Shear Zone is situated in the south-central portion of

the Zeehan Field. It extends from the Nike mine at the southent end of Queen

Hill across the old Grubbs (COIllStock) Trlllll, through the Spray Mine, thence along

the Nubeena Hills to the North Austral Tear Fault which, offsetting it to the

east, presents a possible south-easterly extension known as Perryts.

Its width is 900-1000 feet. The ac1:Ulll number of individual

• shears has not been detennined but there are five within a width of 600 feet in

the Spray wol'idngs. So far, Shears Nos. (1) and (3) have proved to be the most

important.

The total length of the Zone is 9600 feet as measured to the

North Austral Tear Fault, but if Perry's proves to be an offset continuation

the figure approaches the 10,000 feet mark.

Although in an area of youthful topography, the contours ranging

from A.H.L. 2000 to A.H.L. 2600~1)access to ~ part of it presents no difficulties.

In the general map accompanying this cOlllpilation the state of existing lines of

• communication are differentiated by appropriate s,mbols into:­

Roads usable by heavy motor trucks.

l~ads suitable only for ears and jeeps.

Tracks a'failable only &8 footpaths.

Attention is drawn to the road along the old Spray TrllIIl vhich passes through a

tunnel under the Grubbs Tram. This tunnel was _t to take ordinary mine trucks

on rails and therefore will not take a wide or high truck load although quite

adequate for ordinary ears.

(1) These heights are in feet above an arbitrary datum of 1275 feet
below sea level. This is to facilitate correlation of mine workings and
to prevent future mine levels of minus figures. Thus the collar of the
Western Shaft at 725 ft. above sea level becomes A.M.L. 2000.
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It is realised that venturesome youth would. with some

improvisation, ~e a jeep or land royer over any of the tracks sholiIl on the

map.

The access data o~ the Groups from North to &uth are:-

Good lorry road of 90 chains fz:om Hain Street. Shaft ,c.ollar

is 100 chains in f1 straight line from Il.E.C. Transfonner Station near the Post

Office.

SPRAY No. 1 Shaft collar is accessible on good motor transport road

either from }!ain Street along Fowler Street via north-east side of Manganese Hill

and thence along the old Comstock Tram route or alternatively along the latter

starting from near Zeehan P.ailway StatiOn. The distlUlCe along either route is

90 chains. The H.E.C. Transformer Statian is 104 chains distant in a straight

line.

An eXtension of the abovementioned branch from Grubbs tramway

leads in 12 chains to the \I'ave wrkings which in :a straight line are 170 chains

distant from the H.E.C. Transformer Station in Main Street.

These old workings are accessible via the Comstock and, Grubbs

trarJJl-,'ay formations, a branch of the latter 9 chains in length leading to the

l¥estern side of the Spray Hill, the total distance along this route being ~ miles

from llain Street.

\' J\V";

NUDI:ENA The workings here are on both the western and eastern slopes

of the Nuheena Hill. Access to the fonner is by a 15 chains br h from Gubbs

tranway. The eastern side known as Llewellants is accessible along an old tram

formation lIDich starts from Smelters Road at the northern end of the Austral Flux

Quarry. It is 86 chains from the road to the workings; the distance of the turn­

off frot! !fain Street is 84 chains, :thus malting the wo.rkings 170 chains from Hain

Street. The nearest ·H,E.C. Transformer Station is at the old Smelter site, the

distance being 120 chains.

soU'il{ NUIlEENA Alternatively kno'Wll as Butler's or BealEOntts these workings

are reached via a 14 chains branch from Llewellan"s tramway. It is the same

distance from the Smelters Road as the Nubeena.
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lhis possible offset southerly ElXtension of the Spray Shear

Zone is reached by a foot track branehillg from IJ.ewellan"s t1 m-sy at a point

10 chains from Smelters Road. It is thus 30 chains frOlll the road and 104 chains

from N~lin Street •
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II REIATION TO RIDIONAL GlOOlOOICAL STRII:TURE

1. The Master Faults

A pronounced anticline with a corresponding syncline to the east

developed at Zeehan during the early phase of the late Devonian (Tabberaberan)

Orogeny. The dynlllllic factor was pressure from the WIlst. This pressure broke

the anticline between Kemp's on the nnrth and the OCeana in the south. The

result was the Waller Fault which brought the Cambrian f01'lllations in juxtaposition

to those of Silurian Age. The mov_ent was upward at a steep angle and was the

order of magnitude of some thousands of feet. Mount Zeehan stands as a relatively

unbroken relic of this major structure•

At a later stage of the Tabberaberan Orogeny, the pressure from

the west became more horizontal and the movement took the form of sub-horizontal

Tear Faults. The movement (from west to east) on these Tear Faults varies, but

is of a major order of magnitude. Thus the movement on the south side of the

Balstrup Tear Fault is upwards of 3000 feet horizontally and that on the north

side of the Oceana Tear Fault is 2500 feet. The mechanical. magnitude of the

moTelllent along these Tear Faults is further emphasised by the Montana-Oonah Tear

Fault which, although showing a lateral translation of only 1600 feet, discloses

a breccia zone 150 feet wide. The Tear Faults extend for many miles in length,

the Montana Main Tear Fault penetrating and translating the Heemskirk granite

10 miles to the west.

These Tear Faults are the great ore-feeders of the West Coast

sometimes as at North !,yell and the Oonah stannite lode being the actual repository

of ore, but JlIOI'e often being the feeders to minor structures where ore-bodies have

developed.

However, they have played • special role in giving rise to the

Spray Shear Zone. This has resulted from the rela1:i:re orientations of two groups

of tear faults - • northern and a southem. The North Group run N.W. - S.B. Wile

the South Group strike N.E. - S.W. The lateral moVelllent is eastwards on the south

side of the North Group and also eastwards on the north side of the South Group.

There ill thus a block of sedimentary for.tions squeezed between the Montana-OOnah

and the 0<:_ Tear Faults converging east1llU'd.a from. distance apart of 11,000 fen
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at the meridian of the Western Shaft down to 12,000 feet at the meridian of

the Zeeban Smelters.

Any attempt to decipher the structural character of Zeehan IllUst

also take cognisance of a Central Group of Tear Faults with orientations

approximately West-East. Two are on a minor scale, v.l.IU the Manganese and G'entral

Tear Faults through Manganese Hill. But one is on a major suIe namely the

Balstrup Tear Fault which in combination with the Nubeena Tear Fault shows an

easterly translation of the south block of 3,000 feet. This structural block

embraces the major portion of the Spray Shear Zone lI8IIlely the Spray, Foarn, Wave,

Nubeenaand South Nubeena being terminated at the North Austral Tear Fault and

thus hav.l.ng a length of 8000 feet.

The measurement of the above-stated lateral translations is based

on the relative positions of the Waller Fault which preceded the tear faults and

was later cut by them. The nature of the Tear Faults has been recorded by Waller

in no uncertain manner. This is part of 'What he said of the Northern Group in

1904 wen they were open to his detailed examiMtion. (2)

"A curious feature of the Montana and surrounding m.i.nes

is the presence of what I believe is a series of parallel

cross-lodes, striking about SOO to 600 vest of north and

dipping to the north-east at an angle of 400 to SOO. These

cross-lodes, or as they are termed locally, 'slides' are

more pe1'lIIlII1mt than most of the productive lodes. The

latter appear to occur in the country between two such

cross-lodes, and the same productive lode has never with

certainty been known to cross them. The cross-lodes are

large fissure formations, with slickensided walls, the

slickensides being usually horizontal, showing that the·

movement has been horizontal and not vertical."

The effect of such compression has varied in different parts of

the field and in different rock fotnations. This report is confining itself

to a belt about 1000 feet wide in which the stress produced well-defined shears

oriented on a general magnetic bearing of 3320
• The central portion of this

belt between Tear Faults IlaJJtrup and North Austral is an arresting 6000 feet

in length. It contains five shears within a w.l.dth of 600 feet. waller saw

(2) G.A. Waller: The Zeehan Mining Field - P.37,38.
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them and studied their characteristics while they were being opened up. This

is what he wrote in 1904:(3)

"The lodes of the Spray Mine present a remarkable contrast

to those on the adjoining sections to the north. In the

latter the lodes are very m:merous, but they are for the

most part, small irregular, ill-defined and patchy. The

good lodes on the Spray section are on the other hllnd,

fine, well-defined fissure formatiolUl, running parallel

with one another, and maintaining II 't1lue course throughout.

The strike of the lodes is about 2J!j0 west of north and

the dip almost vertical. The latter cbanges somewhat in

different parts, being sometimes slightly to the east

and sometimes to the west. The two principal ones are

No. I, or the main Spray lode, and No.3 (Gurnie's lode)

584 feet to the south-west of the main lode. Between

these there are three other formations, which 80 far

have not been developed. These lodes belong to the

pyrito-siderite formation, the gangue being partly

pyrites and partly carbonate of iron•••••••• As I have

already stated the lodes are large fissure formations,

with usually a main seam of 'dig' or flucan on one of

the lIIll1ls..... The walls are usually grooved or striated

in a nearly horizontal direction but inclined slightly

to the north. tt

In the general map accompanying this report the Spray Shear Zone

is shown continuing another 1600 feet north-westwards frOlll the Balstrup Tear

Fault. It is thus shown as passing through a width of 400 feet of the late

Proterozoic Spilite tuffs and slates between Tear Faults Balstrup and Central.

Then through 1600 feet of Cambrian Keratophyr1c Tuffs and slates, and finally

600 feet into the southern portion of the Nubeena quartzites and slates of the

Queen Hill. It is the character of the lode types in this latter locality (the

Hike) which attracts this north-westerly mctension. Although not definite

shears, there occur in these Nubeena Quartzites a stockwork of leed-antimony-silver

(3) G.A. lValler:·"The zeehan Mining Field" 1904. P. 79.
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mineralisation of the Spray type within a shatter-lIOne.

In the intervening spllitic and keratophyric belts, only one

lode (Moyle's on the line of No. 3 Spray lode) has so far been located on the

surface although undergJ'ound workings followed. the Spray No. 1 J.()de well into

the spilites.

In the south-eastern portion of the Spray Shear Zone there exists

a problem as to what happens beyond the North Austral Tear Fault. No continuation

of either Nos. 1 and 3 shears on the 331' strike have been found, but about 600

feet east Perry's lode is suggestive of Spray No. 3 I.ode. The Spray Shear Zone

appears, therefore, to be offset about 2200 feet eastllU'ds. This requires

further exploration•

2. The Nature of the Shears

Nos. 1, 2, 2A and 4 lodes follow the shears. Their general

orientation is therefore 331'. The only marked variation from this orientation

is at 120 feet north of No. 2 Shaft where No.1 lode deviates 120
- 150 from

the general bearing for a distance of about 250 feet, beyond which it resunes

its normal course.

In addition there is the rather obscure reference to ''the split"

in 'lwelvetrees "Field Notes". Waller does not mention it and McDel'lllOtt has

never heard of it. Walford states that at anything from 30 to 100 feet north

• of .the Internal Shaft they met a break or split in the No. 1 lode at all levels,

the lode being offset 8 to 10 feet. This may or may not be tithe split" referred

to by Twelvetrees. This is what 'lwelvetrees says (quoting information from Mr.

T. Vincent, Hanager, Spray Mine). (4)

"First ceme on the Split in No. 1 and in the adit.

Split dipping to S. Split in N.W. direction. Have

picked the split up in all the levels. A. very rich

bunch at the junction llft. wide. Three years ago

got a rich bunch of ore at the split of the lodes.

Stoped out the ore between two winzes."

If Twelvetreas "split" corresponds to Walforda "break" there

is some confirmation of it in the mine plan at Nos. 1, 3, 5 and 6 levels

where offsets or bulges in the drives show a south-dipping effect. This

(4) W.H. Twelvetrees "Field Notes" 1909. P.2.
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south .dip actually brings the effect south of the Internal Shaft at 5 and 6

Leyels.

Another local lmd l1JIIited departure from the regular orientation

is mentioned by TwelTetreea. He states:-

~rollllCOurses in No. 5 and 6. These carried. very little

galena. The branch was neyer seen above No.4. Strike about

W. 50 N. Nothing payable found in it. The lode baa •

tendency to branch again further on in the same level and

in same direction." (5)

"In Nos. 4 and 5 levels north the lode turns..... This is

rather a poor branch. They then picked up the east wall

of the lode with ore giving 60 Oll:. 8l1d 7%. No sign of it

(the ore. GA) in No.4. The main channel continued towards

the No. 1 Spra;y Shaft". (6)

"Never saw galena in No. 5 drive. The W. branch of No. 5

carried lead ore 3 or 4 stopes up. The E. branch never

carried lead ore. It is 4 ft. wide an1:illlonial ore and

siderite - the first place 'Where there l&S any distinction

between antimonial ore and lead ore". (7)

It would thus appear that Twelvetree's reference 1:0 ltCrosscourses

in Nos. 5 and 6" should be read ltCrosscourses in Nos. 4 8l1d 5". It seems

scarcely likely that they are WcroSllCOursea" similar to those in the Montana etc.

On the evidence it would at present be preferable to regard them &8 "cQunters"

associated with the sheer at Kalgoorlie for example.

In regard to No. 3 Lode the only recorded deviation from the regular

direction is the split at the «Xtreme southern end at Mit level. This is shown

in mine plans.

(5)

(&1
c.:J,)

'.\'welvetrees ".Field Notes 1909"
" "It It
un,. n

p. 4
P. 5
P.6••
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It must be emphasised that l as so far observed I the outstanding

shearing is in the lfubeena Quartlldtes and Slates, This rock formation shows up

prominently in the Nubeena Hills as near-white outcrops, Actually both quartlldtes

and slates are datk-grey to blackish when opened up underground. The whitish

surface appeerance is the combined effect of weathering and of:muel"OUS gash-veins

of white quarts. The latter are particularly noticeable in the eastern portion

of the Nubeena area.

As the Spray Shear Zone is followed north-l>._twards thI'C'.:tgh the

narrow belts of spilitic and keratophyric tuffs, no obvious shearing is in evidence,

the lode known as Moylets altilough right on the line of spray No. 3 Lode does oot

display the characteristics of a straight shear but these may be masked by the

factual intersecting of it by the Central Tear Fault.

Where the Zone re-encounters the Nubeena quartlldtes at the Nike

the effect is shatter, no definite shear having so far been exposed in the wrldngs.

It is especially noteworthy that the mineralisation in both shear

and shatter sones within the Nubeena Quarlldtea is characterised by the presence

of antiJDony which may be in the form of tetrahedrite l jamesonite or boulangerite.

• The relationship between the galena and this antimonial ore is delUt with in the

next chapter but it is opport1.ale to condemn the practice COIIIIIOn to IlIOst of the

literature of Zeeben of disparaging by brushing aside such ores as tl!!'lti:monial

lead'.
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Twelvetrees and Ward imposed on Zeehan the spurr - &mons - T.indgren

do~ of mineral control as a simple factor of distance from a hypothetical granitic

hearth. Subsequent studies of metallogenesis and disclosures by actual mining

operations compels a realisation that on the West Coastal Region of Tasmania no

sllch simple zonal control has operated. It must be admitted. of course, that

localities such .as Bute Hontana and Cornwall EDgl.:and show a close approach to

zonal precipitation of text book type. But the gr.eat mining fields of the world

such as Broken Hill. }It.• Isa and. the nand show no signs of it. So the West Coast

and particularly Zeehan are in good company,

Nevertheless, min~ral changes within the ore lode do oceur as

positive and per:listent developments of great economic importance,' Thus the

Silver Lode of the Western mihe chailged at A.M •.L. l500 from siderite-galena to

siderite-tetrahedrite-chalcopyrite. The zinc-lead sulphide of the Black P.A. at

Rosebery changed in a vertical distance to a tin lode carrying 4% Su.. The stannite

lode of the Oonah carrying some galena near the surface shows none at the No.6

Level (A. L. 1600).

This change does not follow ~ong the lode at a constant level.

Thus the Silver Lode of the Western shows its change of mineralisation occurred.
;'-'M...~ . .

at A.M.L. 1800"b in the Oonah at A.M.·L. 2000.

Recently N.L. Markham(B) has drawn attention to the change from

south to north at Lyell of decreasing pyrite with a concomitant incJ:ease in

chalcopyrite, bornite, chalcocite and digenite with pyritic lead-zinc ores ldth

tetrahedrite occupying themargina]. .fringe. This is pot a zonal concept but is

an indication of a variation in phase. equilibria from south to north horizontally.

Thus it is not surprising to find that as the Spray No.1 Lode is

followed. southwards, it shows tetrahedtite - jamesonite ore at A.M.L. 2100. This

is -at the bottom of the Foam Adit workings which have not been touched. for over

60 years. Fragments of the jamesonite-tetrahedtite ore can still be found on the

old knapping floor. This old expo.sure i.s'[oofeet south of the most southerly

of the Spray drives.

(8) N.L. ~tarkham: "An Interpretation of the Mt. Lyell Copper Ore Paragenesis"
Froc. A.I.M.~1. No. 206. 1963. P.l23.
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All. the 'WI:lrkings southWlll'ds of this are at a higher level but

almost invariably the lode material shows signs of the antimony effect. Thus

.at Llewellan's it is suffici~t to lift the Pb : Ag ratio to 1 : 1.3.

Northwards at the Hike jamesonite is prominent right from the

surface,

.Although", therefore, there is some evidence oj' a rise of the

top of the lllltimony supremacy southwaJ'ds, it seems lllOre probable that this

horizon fluctuates between A.M.L. 1800 and A.M.L. 2100.

It is abundantly apparent that the Nubeena Quartzites and Slates

are 'lllU' excellence. the repositories of the Pb-Sb-Ag phase, the Tear Fault

;feeders being the Balstrnp, Nubeena1 Manganese, and Ncirth Austral.

'!'hus th~· rock-type appears 1:0 be an influence but not -a determi ni ng

factor. We lllUSt look for a more dominating control. There are t'WI:l ou~standing

determinants - the Tear Faults and Mamna Hot-spots:

In the "lestern United States; BilHngsly and Locke have sholm.

that tear faults are the feeders of the mineral fields; Thomas and Macalister

depict similar faults as ore-feeders 'at St. Andreasberg; in Tasmania, MoUl1t

Lyell, Mount Bischoff; Renison Bell; Read-Rosebery and Zeehan the same thing.

applies.

However, in stud}'ing the details within the western portion of

the Zeehati.' mineral field, it has becl)lBe disclosed that each Tear Fault produces

its own );l8.rticU1ar vein-type. rt is .further apparent that such vein-types vary

witli the distance from certain mawnatic hot-spots through lIhich the Tear Fault

passes.

Thus the Montana Main Tear Fault produced the t·etrahedrite­

chalcopyrtte Silver Lode, being fed from the Sligo hilt-spot; the Oonah Tear

Fault produced the Stannite Lode and Clarke's Lode being fed from the same heat

sllurce; the Queen Tear Fault produced Bradshawt's and P~tkuchen'·sj:.odesas

lieU as the zinciferous No. 4 Queen !.ode more distant from the -h.e.t source; the
-,~

Balstrup Tear Fault fed the Spray Lode with its tetrahedrite-jlllllesllnite character

as cllntrasted with its Montagu. No.1 siderite-galena product ~er to the east

from the Comstock hot-spot.
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1. Shafts
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•

•

No. 1 or ~Iain Shaft is from the surface at A.M.L. 2085. It was

started in 1905 to replace the internal shaft. It is IS' x 7' in the clear and

is down 410 feet_ the bottOlll being at A.M.L. 1695. It ill in good condition.

It 111 connected with 'E' Mit drive at !oM.L. 2057, with No.3 Level at A..M.L.

1S57; but at No.5 Level AoM.L. 1701 a drive of 45 feet Bouthwrds is still

66 feet north of the north drive frOlll No. 2 shaft•

The Internal or No. 2 Shaft was originally a winse on the No. 1

lode from the 'A' Mit Level. It was later enlarged to a worJdng shaft, winding

engine etc. being installed in a chamber excavated at Adit Level. A ventilation

rise was put up to 'e' Level. It is 475 feet deep to bottOlll of sump at AoM.L.

1600. As a working shaft it proved cumbersOIIIe and uneconomic. Waller had this

to say in 1904.

''The lIinking of a IIlIIlin shaft in thill part of the property

should, I think, be taken into consideration by the

management. The present SYlitem of mining is £11.' frOIII

ecoUOlllical_ and the splendid returns lihich have been

obtained frOlll these lodes lIUt'ely warrant the tlXPenditul"e

necesaary for their thorough and systanatic development". (9)

The No.2 Shaft· was re-equipped in 1947 by Zeehan Minea Ltd. and UIlWatered down

to No.4 Level. At that stage the sudden abando_t of operations by Zeehan

Mine:> Ltd. was reminiscent of the blundering despair of the Vincent regime

early in 1909.

'ftle IIIIiXiMD _ter pumped ft'0III both shafts during the winter of

1908 was 24_000 gals. per hour(lO). 'lbiB is very IlIIICh les8 than uany other mines

such u the floJ"elWe or the Oceana.

(9) G.A. Waller: }U,port on the ·ZUkIn Silver-I.ead Mining Field 1904. P.8Z.

(10) Z &> D Herald: 25th March_ 1918.
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(b) .!.2!!!!
Colonel North Shaft:

J.Qcation:

Date:

Depth:

Condition I

A.dit Shaft:

J.Qcation:

Date:

Depth:

• Condition:

Surface Shaft:

J.Qcation:

Date:

Depth:

Condition:

(c) ~

Surface Shaft:

weation:

Date:• Depth.

Condition:

(d) l'!lli!
Main Shaft:

weation:

Date:

Depth:

Condition:

280019
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On W. side of Nubeena Ridge at A.M.L. 2250

1896

200 feet at A.M.L. 2050

Collapsed.

From Foam Arlit at A.M.L. 2150

1902

100 feet at A.M.L. 2050

100 ft. S. Foam Mit Portal at A.M.L. 2250

1908

310 feet at A.M.L. 1940

Collapsed.

At portal Upper Waft Arlit at A.M.L. 2350

70 feet at AoM.L. 2230

Alongside portal of Upper Adit on Main wde
Group at A.M.L. 2180

1915-19~

240 feet at A.M.L. 1940

Incline Shaft blocked by fall in approach.
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2. Adits

280C20

Tunnels B,C, D, and F are at the upper levels and have no special

signli'icance at the present juootux'e.

'A' Tunnel at A.M.L. 2067 runs straight f'rOlllportal 1:0 No. 3 lode -

a distance of 1071 feet:. '!be entt'anCe is open but needs draining. It waa re-opened

and reconditioned by Zeehan Mines Ltd. in 1947. ThedJamber at the collar of No.2

Shaft was enlarged and the aha:ft put inW operation.

'Et Tunnel at A.oM.L. 2086, which is about 10 feet higher than 'A'

runs straight to the end at 360 feet having cut No. 1 lode at 330 feet:. The

• entrance is blocked by an acClDUlation of ferric ilJ'droxide bu1: can be easily

drained. It should be in good condition.

'R' Tunnel a1: A..H.L. 2105, is about 20 feet: above the collar of

No.1 shaft. It has been driven a distance of 50 feet to cut the northern

continuation of the No.1 lode. It is open.

'G' Tunnel at A..H.L. 2076 cut No. 1 lode at 45 feet.

(b) South Spray

The area being aile of high relief adits prevail. The following

are the principal adits. 1'he exact length of some of them is at present unknown.

• The need is obvioUS for re-opening and examination.

Foam Mit

Elevation:

Direction:

Length:

Upper Wave Ad!t

Elevation:

Direction:

Length:

Lower wave M!it

Direction:

Length:

600 feet

AoM.L. 2350

1700

250 feet.

500 feet.
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Barnett's Adit

Eleftltion,

Direction,

Length,

Llewellan'8 Upper .Mit

Elevation,

Direction;

-19-

Z50 feet.

9Q feet.

280C2i

•
Elevation:

Direction:

Length: 250 feet.

Oppel" South Nubeena Adit

Elevation:

Direction:

Length:

A.M.L. 2180

1500

100 feet.

lower South Nubetma Adit

•

Elevation:

Direction:

Length:

Deaumcntt s Adit

Ele'flltion:

PiI'ection:

Length:

Pert';y!s Adit

Ele'flltion,

Ilirec'tion:

Length,

(c) North Spray

Top Adita

Elevation: ,i,.,.

~tion;

Length,

A.M.t. 2150

z:J.00

160 feet.

A.M.L. 2020

2'J00

700 feet.

At A.M.L. 2l8O

3600 and 330
Q

rupective1y

~wn.
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Any approach to extensive driving is confined to two lodes and one

old mining entity. These are respectively Spray Lodes Nos. 1 and 3 and the Spray

Hine itself. Elsewhere along the Spray Shear Zone excepting for a relatively

closely spaced conglomerations of worldngs in the Nike mine, the drives within

it are short and spaced with long untested intervals. The general plan accompanying

this report presellts the overall picture but the follow.ing are the schematic details

presented nm; with the individual lodes treated from the viewpoint of continuity in

length and development in depth.

<a) No. 1 LODE

•

•

Quigley-'s Mit

Elevatioll: A.t A.H.L. 2100

Direction: 60
0

Length: 460 feet.

Old Arlit

Elevation: A.t A..M.L. 2000

Direction: 3600

Length: 275 feet.

3. Drives

"D" Arlit at A..H.L. 2210

'B' Mit at A..H.L. 2207

'e' .Adit at A.M.L. 2139

tA.' Mit at A..H.L. 2Q67

'Et Arlit at A..H.L. 2057

'H' Mit at A..M.L. 2105

tc t Mit at A..M.L. 2076

No.1 Level Spray at A.M.L. 2016

No. 2 Level Spray at: A..M.L. 1935

No. 3 Level Spray at A.M.L. 1857

No. 4 Level Spray at A..H.L. 1803

No. 5 Level Spray at A..M.L. 1701.

No.6 Level Spray at A..M.L. 1606

100 feet

210 feet

450 feet

660 feet

860 feet

60 feet

420 feet

660 feet

1140 feet

1320 feet

1260 feet

1210 feet

690 feet
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•

From FoaIll Adit at A.M.L. 2150

From FoaIll Adit Shaft at Ao}l.L. 2lOO

From C1'llss-cut from Foam No. 2 Shaft
at A.M.L. 1975

Along WaTl! lJl>per Adit at A.ll.L. 2350

From Lower Wave Adit at AoM.L. 2270

Along IJ.ewellan'a Upper Adit at
A.M.L. 2380

Along IJ.ewellan's Lower Mit at
A.M.L. 2300

Along South Nub.- Upper Mit at
A.H.L. 2180

From South Nubeena Lower Adi t at
A.M.L., 2150

80 feet

57 feet

150 feet

250 feet

200 feet

90 feet

250 feet

200 feet

200 feet

At the Nike II complex. criss-cross of drives and 01'llBSCuts at a

wide range of orientations is indicative of a stockwork measul'ing about 800 feet

in a north--south direction and 400 feet in width.

(b) No.3 Lode

•
Along Spray Top Mit at A.}i.L. 2460

liTom Spray ~1iddle Adit at A.H.L. 2400

From Spray Lower Mit at A.M.L. 2200

From Spray 'A' edit at A.M.L. 2067

From Spray No. 3 Level Cross-cut at
A.M.L. 1857

From CroallCUt at Col. North Shaft at
A.}L.L. 2050

From Barnett. Adit at Nubeena at
A.ll.L. 2230

From Perry's Mit at A.M.L. 2030

(0) No. 2 Lode

(d) No. 4 Lode

F1'cm Sp.ray 'A' Adit at A.M.L. 2067

From »arnet'ts Mit of Nubeena at
A.M.L. 2230

240 feet

180 feet

720 feet

720 feet

720 feet

50 feet

130 feet

100 feet

250 feet

200 feet

100 feet

250 feet
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4. crosscuts

280C2tl

•

ComparatiVely littlecrosscl1tting has been done. The crosscut

at No. 3 Level from No. 1 to No. 3 Lode is 600 feet in length.

The nti.ne plan shows small crosscuts as follows:-

At Adit Le-rel • 7 crosscuts from 10 to 20 feet.•

At No. 1 Level : None.

At No. 2 !.eYel • 1 crosscut of 30 feet.•

At No. 3 Level • None.•

At No. 4 !.eYe1 • 3 c:tllssouts from 10 to 30 feet.•

At No. 5 !.eYe1 : 3 crosscuts from 10 to 20 feet.

At No. 6 Level · 3 crosscuts from 10 to 15 feet.·
No.3 Lode

At Mit Level ·• 2 crosscuts of 10 feet.

•

At No.3 Level: 3 crosscuts from 10 to 25 feet.

5. Review of Past Limited Exploration·

The facts so far presented in this compilation are a mixture of

short-tenn active production and long dralm-out spaamodie and sporadic attempts,

and it is characteristic of both of these phases that they invariably had a

sudden cessation.

Thus the Spray beWeen 1898 and 1908 produced 230,000 tons of

crude ore ,,1rich yielded 45,000 tons of lead and 4,000,000 ounces of silver, yet

suddenly closed down in January 1909 leaving an uncompleted Main Shaft and lIIUch

valuable ore exposed but UDIIIined.

The Nike between 1915 and 1926 under the inspiration of T.C.

GocdaJ.1 produced 4,000 tons of crude ore yielding 3,000 tons of. lead and 310,000

ounces of silver, but shut down illlllediately after Goodallts accidental death.

In regard to the portion of. the Spray Shear Zone south of the
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Spray, it is opportune to point out that although Grubbs Tramway was constructed

in 1890, the discoveries along this belt which have a present-day significance

were not made until 1901 following on the spectacular developnent in the Spray

discovered by tributors Page and McDennott. Nevertheless, some work was done

on the Old Nubeena Lode in 1892, including a branch tramway from Grubb.s which

was later (1901) extended to the Silver Wave. Also in 1896 the Colonel North

Coy. sank a shaft to 200. feet on the ironstone outcrop of what is now the Sunshine

but later transferred its activities to the old Grubb.s mine.

'!'he discoveries which now assume importance were made by tributors.

The Silver Foam and Silver Wave Tributing Companies were formed in 1901 to develop

two such discoveries within the Colonel North Company9s lease. They both put

branch tramways to their workings from Grubbts Tramway, Uewellants Lode was

discovered in 1903 on the Nubeena lease but was never connected by tram or road

to Grubb's l'ramwily, 'lbe South Nubeena lode was discovered shortly afterwards.

The wole of the work on this belt has been halting, indefinite.

long drawn-out and unappreciated, The successive attlllllpts have been by various

companies, syndicates and tributors at differeut times at the same locality

under different names, The reading of published reports is hopelessly confusing

unless the following history at each locality is realised:-

Foam Loc"Jity:- originally known as Colonel North.

The eastern portion later became the Silver Foam.

StIDlater (1909) it became the Victoria-Zeehan.

'!he western portion ceased to be the Colonel North

(this title being transferred to Grubbts) then

became in turn SilVer Beach, Victoria Zeehan and

finally the Sunshine (1923).

Wave LocaHty:- originally known as the Nubeena. Then

became the Silver Wave and later the Victoria-Zeehan.

Uewellantll Locality:- Originally the Nuheena. Then became

the Old Nubeena, later UeweUinta and ended up as

the Venezia.

South Nubeena Lo<Glty:- Originally known as South Nubeena

and ended up ullUtlerfa.
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by Twelvetrees in 1910:-

It is important to realise three aspects of the limited

exploration of this southern belt. Firstly" there is the fact that the objective

was solid galena - milling ore or 'antimonial lead' was of not interest to the

individuals or snmll syndicates whose courage was gl"eater than their finances.

Secondly, no major company with the necessary financial and technical equipnent?h ~
paid any attention to it in spite of the restrained but significant statement )It{/l? ~

'r_~, S''1
lin" :

"Several silver-lead lode s,yatems inter!IeCt the Victoria­

Zeehan property in a general south-easterly direction.

These are continuations of known lodes on the Spray section

to the North" and some of them evidently pass through the

entire property and across the Nubeena and South Nubeena

sections further south. The Spray lode system is perhaps

the longest' on the w.ole Zeehan field, being traceable

for about Ii miles at intervals through these sections". (lll

In the third place is the limited depth penetration. At the SpraY' Ul.L. 1638

was reached and in the Nike and Foam A.M.L. 1940. but in all the other workings

A.M.L. 2050 and upwards are the horizon figures attained. ihe metaliogenically

important A.M.L. 1800 is thus still well below all exploration except Spray No.

1 Lode.

It is also opportune to draw attention to the paucity of crosscuts.

With the ex:ception of the f'A' Adit and No. 3 level crosscuts, the whole width of

the Shear Zone has not been el.."plored. In the Spray there have not been enough

crosscuts from drives along the lodes to adequately establish their true width.

The pronounced counter lodes from Spray No.1 Lode at Nos. 4 and 5

levels are probably only two of an ooexp.o.s.ed series of them.

(ll) Ceol. Surv. Tas. Bull. 8. P.ll4.
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VI '!HE WDFS

1., Mineralogic Constitution

280027

It is a striking fact that the mineralogy of the lodes of the

Spray Shear Zone has never been fuJJ.y studied, Waller mentions some of the

constitUent minerals but is quite indefinite as to total <;omposition~12) In

addition, Waller never saw below No.3 Level.

Twelvetrees and Ward never saw the lodes as they were all under

water at the time of their investigation of 1909,and they om:I.:t spray mineralogy

entirely in Geol. SurV. Bull., No.8., But in 1:hei%' field notes there is evidence

that they were trying to obtain ,from T. Vincent the Manager of Mount Zeehan (Tas.)

Silver-Lead Mines Ltd. details of the composition of the Spray ore. The following

is an ex:tract from their field notebooks:-

"Vincent states that they never had any tin in their ore.

Had copper pyrites. One piece· l1% Cu. Never got copper

in the clean ore only in the siderite. Once a little copper

was got in the galena.. It; rarely occurs in the lead ore.

It went l~ Cu and 80 OZS. Agn(13)

It would seem that TwlTetrees 8lld Ward were questioning Yi,ncent regarding the

ac~ composition of the ore at Nos. 5 and 6 levels which he abandoned. A3 will

be pointed out later in this report, ore assays throughout all Vincents reports

omit an:y recording of copper or antimony although te.trahedrite and j8lllesonite

,are widespread. Vincent's irrelevant replies to their' questions are in

concordance with his all round ineptitude which ,is exposed in Chapter VII of

this report.,

No mineragraphic study of the ore variants has been carried out

but the general trend of mineralisation may now be indicated.

Galena, tetrahedrite, jamesonite and boulangeriteare the important

metallic minerals of the primary ore with pyrite and sphalerite as ,accessories and

(12) Report on Zeehan Silver-Lead ltining Field 1904. P.79

(13) W.R. Twelvetrees "Field Notes" 1909. P.2
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argentite AS a much rarer ,~cessory.,Q.uilr1:~is the principal g.angue mineral

witb siderite asa variable accessory. Cludcopyrite occurs OCC.llSionally. being

mostly fin siderite".

The relative ratios of guena on the one hand and tetrahedrite-, ' ,

jamesonite on the other va:Il'y within wide limita, but even where galen. dominates

as in the upper levels, the tetrahedrite-j8lllesonitecompls is, never ,absent.

At present it is not possible to say definitely whether galenlli is entirely 'absent

f:t'om the tetrahedrite-jamesonite complex ,below No. 4 level of the Spray,

2. ~lodeof Origin

The lode material is fundamentally ailiceous, the constituent

minerals being distributed witMn this grouncimess.

The ore is II replace:meIlt of the country roek by solutions
• . ,- J . • ,

spreading f:t'0Ill the, c:ontroIling shelU' into, :which the Tear' FaUlts fed their
,-, , .. , " '" .

solutions ,lit v.¢ous horizons. All the Tear FaUlts involved namely ~Janganose,
, ,,~,.'-, ,," \ .

Central, B~!\trup, Nubeena. No.rth Austral ,and South Au:sttal have .acted,as oro. . , ~ ", . ,'. ., . "

t'e,~~r,seast\f!ll'ds of the Spray Shear Zone ,but their contribution of the
, . ". ' "

~trahedrit~j!lD\esonite-boulangeritecomplex is Confined 1:0 the latter belt.

The replacement origin as far as No.. 1 !Axle is concerned is

indioated by the following ertr;l.ct f:t'om '1'\(e1vetrees field notes;-
, .' . ," "

''The lode. ollly ma!ces ,Que wall., No wa:p. on other side.

The, 'West wall is the only one and op the opposite side

there is no clear divisio.nbetweell lode llI1d country.It(14)

J. No.1 Lode

<a> Spray

.(i) Length. and Width

Length:-

At Mit Level : 1440feet

At !Ilo. 1 Level: 510 feet

(14) W.H. Twelvetrees "Field Notes" 1909. P.7.
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Width:-

At N,o. 21~el • ,liM> feet•

At No. 3 level • 1320 feet•

At'No. 4 level .' 1200 feet•

AtNo. 5 level · 1215 feet•

At No. 6 level: 690 feet: (both N. and S. faces
sholling strong lode),

"The lode in the lower levels maintains an average

lddth of about 10 feet. The full lddth is no't

taken in driving but it does not vary much lih~ever

they have proved it- n(15)

It is here that we enaounter the see:rec:y and obscurity associated

with the management of thll spray 'Mine. :nus is presentee! w.ith special emphasis

in Chapter VII. Section 1~ It' hinges on "What YaSthe mini!ll1Jlll pay-ore acceptab1e

to Vincent. It will be established that this was nothing less than 17% Ph.

The .follow.i.ng personal colllmlnication.s from Walford and Mc:Denuott - old' Spray

miners and tributors - may be accepted 'as reliabie' opinioroB of sound.meo.:-

It is,. fact that the richer galena shoots above No. 4 level

have been stoped out. At the s~ time it must be remembered that thisl'\efers

to Vincentt,s pay-ore only. lie do not know the values outside the shoots wlW:h

have been defined by actual stoping but there was ore in them.

(li) Jamosonite-Bou1angerite-Tetrahed:rite.

These concentrations st:al'tat or just below the No. 4 level in

the case of the North and South <;01wentrations ,and just above the 'No.6 level

in the case of the centre one. As tar a.s is 'at present know., they are confined

to No. 1 Lode.

The North concentration is 200 feet long at No.4 level but the

length at No. 5 lev.u is undetermined. The lddth is 10 feet~16)

The South coIlCenttation is 520 feet long at No. 5 level and

420 feet ,at No.6 level although in neithelJcase has the southern limit been

definitely established. The width according to, Twe]:ve:trees (quoting T. Vincent)

averages 6 feet~17)

, I

W.R. Twe1vetrees "Field Notes" 1909.
11 II un't

(15)
(16)
(17) .. .. ft ... ft

P.4
P.4
P.3
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"The ;llverage width of the lode in No.6 level for a "

, '
l-ength of 200 feet ?-s 6 feet find wi:th Pb 5% .and Ag 30 oz...
This is the lowest level in the mine and the ore is there

yet. They bad a trial. tre.a1:lllent of the ore by the Elmore

process at Broken Iall.n

The, Centre conc:erttra.tion was seen only at the north end of No. ,6

Level. It was driven in for 60 feet with the 'north face still in ore. Twelvetrees

quotes the following assays of daily face samples fl'om here~18)

R!! N. Pb N. ~ N.
! ~. .~ .2!!.. ~ .!!!!.

3.0 42 3.2 24 2.5 II

1.0 12 4.5 ~5 1•.2 30

28.0 65 0.5 ,32 14.3 23

31.0 11 5.5 43 0.5 19

~ N.
Bulk Assay ! o!/js.•

1.4.3 23

The mine closed down a few days lAter. This therefare is the

very last work done at the Spray Mine below the Mit Level.

Incidentally it is by no means certain tbat the lode in No.5

level between the northern and southel'n concentratiol1$ COIl:tains no ore and it

seems probable that there is jamesonite-tittrahedrite ore in No. 6 level between

the southern and central concent:r&tions.

There is another ore occurrence which" ,although not justify:i.Dg

the status of a concenu-ation. might have future possibilities. This is at the

extreJlle northern end of No. 3 level north of No. 1 shaft.

Walford is definite that galena occurs throughout the wole of No.

3 as driven on. But wat are the values?

MCDermott states that the No •. 1 lode as dl'i:ven on by him at tEt

le~l never 'WllS barren of galena. His milling ore had to give in the mill a

(18) lV.H. Twelvetrees "Field Notestl P.8
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minimum recovery of 12.5% Ph or the Compan;y would not take it. Since the mill

tailings average 4.5% Ph, lic»ermo,tt-ts milling ore would have to assay 17% Ph.

When the Smelters .greed to take "two twenties orel• i.e. 20% Ph, 20 OllS. Ag,

.fcDermott preferred to sdect the ore by knapping and picking, only sending the

rejects to the mill. ~Dermott insists that; the Whole, of theunstoped portion

at all levels carried metal - there was no really barren lode.

The evidence therefore points to the possibility that present-day

pay-ore exi,sts between the stoped out pay-shoots 'and beyond them. The only way

to find out is by sampling the unstoped sections.

"The 'A' Adit cut the top of one of the richest shoots'of

ore which bas be,en mined in the Zeehan Field. The ore for

IIIOst of the distance hardly lined up to the roof of the drive. ,

It was sunk on and widened out very rapidly to from 4 to 8

feet of solid metal. This shoot of ore is now known to be

nearly 400 feet in length of which .bout 200 feet 18

exceptionally rich. At its best the lode carried 16 feet

of ore, about two-thirds of which was galena~ while for

long distances from 3 to 5 feet of 'solid ore was present

in the lode."

Waller's reference to the "ore" osculating the Adit level must

be interpreted as meaning "high grade oren as the lode tmdoubted1y carried values

above the level near the Internal Shaft, thu;s Illllking' the shoot really continuous

with the rich ore mined by McDermott and Pageat&l1d above the lEt Adit.
'/ '

The galena Was in due course followed downwards from the lowest

level (No. 4 level) seen by Waller. lIe reports the face at about 60 feet north

of the Internal Shaft as assaying in bulk sample Pb 13.1%, Ag 35.6 OEll. However;

subse4Uent woi"k showed that the galena continued for only a small depth below

No. 4 level. There the galena entirely disappeared, its place being taken by

jamesonite ,and tetrahedrite.

iii Pay-ore Shoots

It is essential to realise that all stoped ground shown in old

longitudinal sectiol1.1l indicate the elrtraction of Vincentts pay-ore standard, viE,.

Ph 20% and Ag 34 OES.
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It is ~ent also to indicate that stoped areas shown in

Geol, Surv. Bull. 8 do not agree with the official longit1ldinal section at the

Mines Department. Hobart which is dated 13th October. 1908.

In fact. neither show the S'toping above "'A' Mit in the v.i.cinity

of No. 2 Shaft which was done by tributors after the mine closed down in January

1909. The addition of this to the other sections indicates continuity of ore

from the northermnost workings of Page and McDermott to the southern limit of

Waller"s rich galena shoot. In the longitudinal section ~companying this report.

this is given reality.

The depicting of 'shoots" therefore is merely the recording of

,those portions of the lode which were higher grade t~ the general rim. Wherever

I personally have' seen the shear there has invariabl~,been well developed mineral­

,isation and it is well to 'bear in mind McDermott's st&tement:

''In 'E' Mit No. 1 lode w.ereveT Ib"iven on by him was, .. '"

never barren of galena."

lv.aller's dimensions of "ore shoots" are' 'in-c:omplete ·as IIIllch

develo:pment took place between 1903 and 1908 after Waller's departure.

Vincent"s dimensions are restricted because of his insistence of

Pb ~ and Ag 34 oz.s. standard and of his succumbing to the antimony bugbear.

This and other very significant aspects of Vincent"s part in the drllllla will be

given in Chapter VII but the following throw Some Ught o,n it:-

Between Nos. 4 and u levels, there are two more or less defined

sections a1Jnost wholly unstoped with I!l third just: projecting above No. 6 level.. '

This ore containing jamesonite and tetrahedrite could not be effectively treated

by the grav.i.ty-concentration mill. It could not be sold to the &!lelters because

of the penalties for antiJllony. If high-grade, enough. it sho~ a profit,

Twe1vetreeil illustrates thisc (19)

"They broke out a parcel just to show that they had clean

ore. It assayed 425 OlIOS. silver and 16.3% lead. This was

last year and fetched £44:0: 8 per ton."

(19) l'l.H.Twelvetrees "Field Notes" 1909. P.l
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No ass.aYS,for antimony-are gLven in any records but the above

parcel must be asswned as ess.aying at least l~ antimony. Twelvetrees emphasises

the crippliqg effect of ,the antimony: (20)

"The mine depends upon the Smelters, '!he ore would not pay

carta,ge to Strahan on account of its, antimonial contents."

In the 10ngitudiDal sections accompanying this report, lin attempt

has been made to f'Uminate this stultifying and inhibiting factor.

(b) Foam

(i) Length and Width

At; A,N.L. 2100 80 feet driven on 3 feet wide with splashes of

galena and jamesonite. Bulk; sample: Pb 20%

Ag 19 ass.' Sb ,1

At A.N.L. ,1975 150 feet driven on 6 feet wide with a'little g"lena.

(il) Pay-ore Shoot

None diSClosed. ~1ineralisation sporadic.

(c) ~

(i) Length and Width

At A.M.L. 2.350 250 feet driven 'on 6 feet width of 'good seconds'

'\t A.M.L. 2270 200 feet driven on vide lode with spurs joining

the two valli. '

(ii) Pay-ore Shoots

Ori gi na]. WIi!: ,done about 1892 (i.e. before discovery of Spray lodes).

~1ore work was done about. 1903 and again about 1930., An output of about 50 tons of

hand-picked ore waa .achieved. This ore was bedevilled by. associated Jamesonite

as is still observable on. the· old knapping floor and nf~ar.the lower Mit there is

a dump 'Which wuld assay B -12% Pb again assoc{ated with jamesonite.

(d) Nubeena,
(i) Length and Width

'Uewellin's lode is a very large loose fissure formation stri.king

about '}jj0 west of north, .and dipping alJnost vertically.. or perhaps a little to

the east. I take it to be a continuation of the main Spray Ulde. It is the same

character of lode and the walls are grooved in a nearly horizontal direction,

(20) Ii.H. Twelvetrees "Field Notes" 1909. P.2
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piu:hing slightly north. just as in the use of the Spray 10de~!t(21)

At A.MoL. 2380·.. ll:E'iven .90 feet on lode •.

At A.M.L. 2300. Dri:ren 250 feet on lode.

(ii) Pay-ore Shoots

The whole of the 200 feet driven on must be classed as ore-shoot.

waller reports:-

''The values were hig/ler in the northern portion. Solid

galena 18 inches wide in the upper leve~ widened to 4 feet

downwat'ds but decreaaed to 8 inches at the lower level.

A cross-cut at the lower lev~l showed 15 feet of 'splendid

jigging are" .•"

To qualify tor the term 'jigging ore~ Zeeban standard was

from 20 to ~ Pb.

Llewellin lmapped and hand-picked and there is left a dump of

rejects Which by visual examination wuld as:say 10 - 15% Pb.·

(e) South Nubeena

(i) Length and Width

At A.M.L. 2180. Driven on 200 feet of lode.

At A.H.L, 2150. Driven on 200 feet. of .lode.

AtA.~l:L. 2020. Driven on M feet of lode. .

The only information avrl1able is·from w~er:-(22)

"When I saw the lode it ~d been driven on for about

20 feet •••••••• On the~ there was a seam ot metal

1 to 2 inches in thickness. To the west of this was a

seam of dig and rubble. 12 inches wide. and then sheared

and broken country of undetermined width. This lode has

now been driven on for about 120 feet. ,. The formation is

a very large one and it is difficult to kno~ what to follow.

There is metal right through the forma'!:ion. but up to the

present no payable are baa been cut,"

(21) G.A. \valler «Report on ZeehaJa Silver-Lead Field" 1904 P.91

(22) It . " .. tt .. It" .. P.92
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(ii) Pay-ore ShOots
, ,

Dr., G.E~ Butler pers,isted for some years in 'his endeavour to open
, " , '

up a Southern Spray. He drove two Adits and did sllme, litophlg on the' lode and
, "

produced a feli tons of band,.picked ore.

After he gave up the two brothlWs BeaUlllOnt drove .. loweradit to

cut the lode 130 feet deeper. After d:ri:ri:ng 700 feetth~ hit the lode which was

a wide and impressive foJ'n1l\t.ionshowing thechUacteristic shearing but only

disseminated Ol'e. They drove fo]:' <!bout 50 feet on it, 'and then gave up,

(f) ~

(i) Length ad Width

In various parts of %eehal1, i1'l'egl.I1ar 'and ,anallitomosing lo,des o:ccur

whose spacing is not wide, But the outstanding occurrence with close spacing is

in the vicinity of the Nike 'W\)rtciDgs., Here tmwe is. something approaching a

IItockwork. Wallerref~rs 'to it' as Ita l'e'g1llar n'<ltwork o£ lodes".

There ap~to be two groups ,.one embtaciDg Featherstone's lode

;md the other 'aro~ No. 3 Lode - but it is by no means certain that the inter­

\'ening space Qf only about 3OO,feet does not also contain the network. Waller

says of the Featherstone,gI'oup,:"

"The other lodes 'are «11 small branches, often centaining

nice bunches of metalc, but toe small, and irreguJ.aJ:. to yield

large prefiu.."

Of the No. 3 lode group, he sara:-
"There are a n1llIlher of other lodes' on this section west

of No,. 1 lode".

The' Nike''W\)rkings ,are in the Featherstone gI'Olitp.

As far as observed up to the present, ho_ver. 'the pronounced

shear planes of the Spray and Sou:thSpr.ay do not occur.. Instead there, seem,s

to be a notable developnent of shatter.

This shatter zone seems to be confin'ed to the Queen Hill rock series

and apparently has not been developed in the kera1:opbyric tuffs and brecci'a series.

It is quite &tr:lki.t1g how th~ shatt'ering hegins i!l!!!led;ately the shear zone passes

over into the sandstones and slates.
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One of the most significant pieces of evidence, as to the sto~rk

characteJ'of this network is the belt of shattered slate carrying veins and

veinlets of galena encountered in the east crosscut in the Hike workings. '!his

is report1ld to be upwards of 50 feet in vidth._ Evidence of ie u seen in the

IIILI1lock dlllllp,ll werein slates with seBIllB and veins of ore Ue prominent.

The length of' the' J·shatt·er zone' is 800 feet. '!he width is

400 feet.

(il) Pay-ore Shoots

The lodes of the Hike Network are essentially siliceous._ Vein

quartz is not prevalent, the silica being in the foI'lll of silicified rock carrying

disseminated minerals. Solid core up tt> 2 feet wide is frequent. The veins in

the Shatter Zone consist wholly of ol'e in 'criss-crossiDg veins in the slate.

Galena is dominant. Jamesonite is subordinate but characteristic.

Sphalerite is accessory.

It is really inappropriate to talk of ore-.shoots in such restricted

workings. It· IlIllSt suffice to' mention the runs of solid galena mined by Featherstone

in 1899 and by the Hike Company in 1915-1926. Apparently most of the constituent

lodes of the Hike Network ·carry continuous values with solid galena shoots. That

is as far as present knowledge goes.

Hilling ,ore bas not be.en mined. Ore sold was obtained by selective

mining plus !mapping and hand-picking. Indications of the 'value1 of the milling

•ore ue obtained from the IllU1lock d1,lmp8 W:ich contain the milling ore which was

unavoidably mined in taki ng out the solid galena. The large boulders of quUtzose

IllBterial carrying about 25'% Ph <;amemainly from the 170 ft. level.

Information as to the value of the shatter zone in the slate will

only be available wen the worltinga are opened and sampling is possible.

The Ph : Ag ratio is hil9l, being of the order of IlllIg1ritude of 1 : 1.
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4~ No~ 3 Lode,

(a) Spray

(i) Length and Width

At A~M~L. 2450 Driven on for 240 feet,

At A.M,.~. 2400 Driven Q1l for 180 f'Ce'\:.

At: A~M.L. 2200 Driven on for 700 feet,

At A.~I.L. 2067 Driven on 'for 720 feet:

At A.M.L, 1857 Driven on for 72(j ~eet,

Twelvetl'ees gi",ea tht! width lUI 28 feet, (23)while W. Walford

who :worked in th.e ndne g).ves 'it as 30 feet wide,

(ii) Par-ore ShOots

There is SQlIle uncertainty lUl to what,was aert:ually stoped from

this 10M and also as to its mineral content \It No t 3 level.

The interpretation of the'~ aboi:It or shoots in NQ, 3 Lode is

not at all clear I At the upper levels a length of 700 feet was mined, At the

Mit level it vas mined over' a length of 500 feet, The positiQ1l at No, 3 level

(lowest level on No.3 Lode), is obscure, Waller mMlr saw this level. Neither

did Twelvetrees see it, (it liaS under water> in 1909 but he quotes Mr. T. Vincent

as follolYlu (24)

"The lode in the north end (Mit level C and A) is soft, between

slate and hard quartzite. The quartllite is traversed by

irregular gashes of quarts. ~ •••It goes down fo.r some depth

and then in the bottom level there is nothing."

This is ,another of the disparaging and misleading ,nature of Vincent's

attitude, It is indicative of the standlU'd of pay-ore which ~ncompu8ed the Spray

to quote Wallexr on ore in No, 3 Lode~

'.!The grade of the galena in this lode is not quite so good

as in No, 1 Lode, a bulk sample of the ore yielding 82 oss.

of silver per ton with 68% of lead1 Still it is good metal,"

Vi:ncent?'s self-interest pay-ore standard which wiped No, 3 Level

on No, 3 Lode JilUSt be contrasted with the .following personal cOlllllUIlication from

Twelvetrees Field t~otes 1909.(23)

(24) " n n

P.G
P.7
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11The pay-ore shoo~ at No. 3 level started a~ the cross-cut

.and running south for 150 feet. This lialI 8 to 10 feet wide

with a foot or more of solid galena on each wall with "good

seconds" in between, Nor'thwardB from the crosscut, the lode

was 3 to 4 fee~ wide bulging in places to 10 to 12 feet and

also IlAl'rowing to 6 inches. The. lode along the wole 400

feet of the north drive carried values but was only stoped

at the bulges.o11

It is pertinent -to remark that No.3 level is at A.}f.L. 1857

which isgettir>,g cJ.ose to the A.M.L. 1800 change to the tetrahedrite-jamesonite­

boulangerite complex. Was this Vincent's 'nothing''?

(b) f2!!!!!

(i) Length and Width

At AoM.L. 2050 Driven on for about 50 feet; full width undisclosed.

(il) Pay-ore Shoot

This occurrence llllS recorded in, ~g9.2 by the Colonel ,North Coy0'

before the Spray di8Coveries were lIIIde and it had no special significance at the

ti.n.-e but 'antimonial ore" is mentioned.

(0) Nubeena

(i) Length and Width

At A.M.L. 2230 Driven on for 130 feet with widt;h 4 to 5 feet.

(il) Pay-ore ShO'ot

Stoped for about 20 ~eet up for galena lIhich ~. disseminated

with one 6 inch band o~ solid mineral.

(d) Perry'S

(i) Length and \'/idth

At AoM.L. 2030 the lode driven on for about 100 feet is write­

galena. U is a wide formation and resembles the No.3 Spray formation.

(e) Moyle's

(i) Lengt;hand Width

At A.M.L. 2250 about 100 feet of deep trenching has disclosed
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lead mineralisation with 'a dolomi-te gangue. It is crossed by the Central Tear,

Fault and thus has as its rock repositories both the Spilite and Keratopbyric

tuff formations, Some basic components of either 'could account for the dolomite

and crocoite. Willer describes it as ".- big formation", but its real significance

is that it probably indicates a continuance of No~ 3 Lode on its 332.0 strike for

about SOO feet beyond its most lIOrtherly ex:poSUJ"e wi1:hin the Spray liOrkings.,

-
5.' No., 2 Lode~

(a) .spray

(i) Length and Width

At A.M.L. '2067 this lode Was cut in the Spray "At' Mi!t:, 200 feet

west of No. 1 lode and driven on for '!loom 200 feet 'and a shall.ow w:inze, sunk

at the northern 'end.

{ii)fai~ore Shoot

'. As the sheAr showed only disseminated, galena and jamesonite no

stoping was done.

6. No., 2A Lode.

{a> Spray

,Described by Waller as well defined and c.arrying jamesonite but

was not driven ou.'
. ,

(a> Spray

(i) Length and Width

Cut by "At Adit at A.M.L. 2067 this sheAr shows the developllent

of t'mullocky\ lode-matter with strings of iron ear~te and antilnonial galena,,~25>

It was driven on showing a width of 5 feet for a length of 100 feet. It is ISO

feet cast of No. 3 Lode.

(ii) Pay-ore Shoot

No stoping was attempted.

(25) G.A. Willer "Report on the Zeehan Silver-Lead Mining Field" 1904. P.,S1



039 - 38 -

280(\10

•

•

(b) Nubeena

(i) L;w;th aDd Width

At A.M.L. 2230 what has been known as Barne't't's lode is 200 feet

east of No. 3 Lode (Jager's) and is orient:ed simiJarl¥ 1:0 No. 4 Lode at the

Spray. It has been driven on for 170 feet with a widt:h of 4 1:0 5 feet. The

ore is pyrite-g~with accessory jamesonite.

(ii) Pay-ore Shoots

Stoped over a length of 170 feet 1:0 height of 100 feet. An

output of about 50 Ulna auayed Pb 6~. Ag 40 ou. after knapping and hand­

~ng•
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I, The Vincent-Spray 'arpluity.

My 1I1t:l.mate COIltact with Z&aban 811d ita history, ccabil1ed with lIlY

Pflrsonal coatacta with the V1I1centB, both father and son, juat1fy at tMs

juncture the upression of my opiuion that Vincent selfishly deapoiled and

unwarrentedly disperaged the Spray Mine.

Perplexity enters the picture when the London Board of Directors are

exposed as 'get rich quick' operators bulldozed by Vincent I s pessimi8lll and

sadly lacking in mining enterprise and courage. TMs perplexity is intensified

when Tvelvetrees' field-notes are cOIltrasted with the inexplicable absence of

any significant details of the ore at Hos. 5 & 6 Levels 111 Gaol. Surv. Bull.

• Ho.8. This may account for the otherwise surprising ignorance of the West Coast

mining world of the character and utent of the ore left in the lover levals

of the Spray Kina.

The _rd 'astound1l1g' must be called upon to refer to the terms of

Vincent's position of Kanager: naaely, no salary, only a percentage of profits.

Although this was common knowledge at Zeetan it is interesting to have it

confirmed in the foll_ing letter from T. Vincent to the CGIIIIlissioner of Taxes,

Robart. (32)

•
"In reply to yours of 21st inst. My Assistant is lIlY son

T.R. Vincent who during the year ending 31st Dec .1908 filled

the position of Underground Manager on the ahove Company's

minas, and during my absence at any time, was in sole charge.

The salary I pay him is earned, and has no beering on the

relation between us; but, unfortunately, owing to tha

depressed values of _tals and other causes. my 0lfD

emoluments from CGmRias10n on Profits was practicaily

DOthing. As this state of thing. still continues, it is

my intention to make other arreng_nts for the year 1909." (26)

The general opinion at Zeehan was that Vincent only took the richer

ore out in order to ensure his itl!'OIIle being adequate. At one period (in 1906)

the Zeehan and Dundas Herald took the question up and considerable enmity

developed. This is referred to by T.R. Vincent in 1911.

26. T. Vincent "Letter-book" 1909-1912. p.93.
27. T. Vincent "Letter Book" 1909-1912 p.245.

(27)
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"Had I thought the report in the "Rag" would hava Men

notice4 I wquld have writta.. requesting them to corrett

it; bnt at the time the matter appeared to me to be tQO

trivial to bother,· and is just inteeping with their

usual treatment of my fathar lIIId self. Their antagoni.,.

dates frOlll about five (5) years ago, wilen their Mining

Reporter - Sligo - was not allowed to go through the

C_pany's Mines".

What was it that they did not want Sligo to see?

The reference to T .K. Vincent (T. Vincent's \JOn) as participating in

the management in 1907-1908 may partly ..plain the 1909 debacle since his glaring

• incapacity was exposed in World War 1. We Tunnellers associated vith him vere

never able to deei.... wilkh was worse - his drunken incapacity or his erraetic

excitability when sober. It was so bad that he was sent back to Australia as

S.N.L.R.

But T. Vincent. himself displayed sufficient ineptitude to cause the

death of the Spray, as is illustrated by the foll_ing e",tract of a letter

written by h1a to his Directors in London dated 20th December ,1908 dealing with

•
snggestions and trials to deal with the intractable retrahedrite-jamesonite­

boulaaserite coapl_ at Nos. 5 & 6 Levels: (28)

"In reference to the Mineralll Separation Concentration Proceas

and enclo.ure with your letter of 23 September, and the question

of other expariments being conducted with the Elmore process

as suggested by Mr. White, I would lite to say thet, at present

there is not an E",perimental Plant in A.ustralia, the ore at

Broten Hill having been taken over by the Zinc: Corporation Ltd.

Besides, the freight costs of sending other large parcels

for experimental treatment puts this quite out of the question,

and as, on A.ppelll, the Courts have decided that "Minerals

Separation" is an infringement of the Elmore proces., and heve

granted an injuaction against further infringement, there is

hardly neecl to further diseuss their relative merits."

(28) T. Vine_t ''Letter BoB" 1909-1912 p.53.
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"As yet 1 have nothing encouraging to report in Spray No.1 Shaft.

The lode has been cut (at No.5 Level C.L.H.) and driven on for

SO feet but, so far is valueless. A vein of orey stuff in the

South face, when s_pled gaYe on assay the very poor result of

7.S't Lead and 0.5 ounces Silver per ton. The North face has

•

a promising appearance, and if the bunch of ore we had in No.3

Level North lives down, 1 hope to have better news to report

in this mine".

The mine closed down a few days later.

2. The Tributing System•

Companies holding appreciable areas at Zeehan sub-let limited portions

to parties of working miners on a royalty basis. They thus c_plied with the

labour covenants at no expense to tb8Dselves. Thus in the greater part of Zeehan

exploration was carried out by parties with quite inadequate resources to do

justice to the numerous surface exposures. Nevertheless hardy prospectors

made some valuable disccweries e.g. the Oonab Galena Lode aud the No.1 Spray

(Page & McDermott) and No.3 Spray (Gurnie) vhich they proceeded to open up and

exploit with such satisfactory results that the Company then took over. But

where rich values did not persist to the surface such as F_, Wave, Nubeena

• and South Nubeena the original optimi_, enthusi_, hard _rlt and _ney

petered out and the lodes they laboured on were abandoned and ..nt into oblivion.

Even when a good payable 1ede was ready for stoping e.g. at No.6

Argent No.3 Lode at the 170 ft. level the tributors did not have and could not

obtain the money to buy firewood to supply power to pump 20,000 gals. per hour.

This was in December, 1923.

3. The Power Factor.

One of the many off-hand condemultions of Zeehan has been that it was

excessive water which made the mines uuworltable. Actually, however, the quantity

of water p_ped in operating the MontaDa, Oonah, Western, Spray aad s1m1lar mines

ranged between 9,000 to 25,000 gals. per hour.

(29) T. Vi_ant "Letter Book" 1909-1912. p.60.
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very costly by the steam-cornish pump outfits. Gerald Ahearn (miae manager)

testifying before a Parliamentary Public Works Committee in 1915 quoted steam

power at E35 per horse-power and spoke longingly of the proposed Hydro-electric

power at £7 per horse-power.

And now the water and power probl-. stands adequately dealt with

the availability of unlimited hydro-e1ectric power.

4. Grade of Ore Miued.

The only accurate figures available as to the grade of Ore actually

the Legal Manager in Ta8lllania for the Mount Zeehan Silver-Lead Mines Ltd •

aioed are cOiltained in a letter written by T. ViDeent to H. Simpson, Hobart,

• He statea
(30)

"1 beg to append the following figur.. for the Finaneial

Year ending 30th June, 1908 -

The concentrate as actually sold thus assayed:-

•

Ore Raised

Ore Produced

Containing -

Lead

Silver

Pb
'L

42

2,106 tons

315,944 _ea".

Ag
oza

63

12,885 tons

5,007 tons

Calculating back to the are aa raiaed fre- the mine this means that

the recovered values _re:-

Pb Ag
'L ozs

16.3 24

The tailinga average:-
(31)

Pb As
'L ozs

4.5 10

(30) T. Vincent ''Letter Book" 1909-12. p.152.

(31) Do do p.115 and eonfiraed by syst_tie

sampling of taUinas dump ill 1947 by Zeeban Mine. Ltd.
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Therefore the crude ore as extracted frOlll the mine must have

assayed in round figures:-

Pb

'J.

20

Ag

ozs

34

•.~

•

It thus seema clear that the st8Dllard for pay-ore was high. It

must inevitably be aaked - what did they leave behind? McDerDlOtt 18 definite

that the lover grade ore vaa left unstoped or used as filling. It 18 quite

certain that no filling vs. ever sent down frOlll the surface •
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vrrr !mTH()D OF ATTACK.

The detaUs presented 10 the preceding pages ar. the saUent facts

which point to the aisteoee of a major 1l!1niqg entity which baa so III_Y attractive

features that an im rtant mining project _1'ges as a very p~aa1Bi~ enterprise.

There are three degree of ac:tivity nth which aue:h an tar-prise II8Y be handled.

rhase are :-

Erect power l~ f",om tee:han Traoafcmaer Statlon to Spray No.1 Shaft ­

100 ehldns. B.qu1p l!Io.l shaft with head&_ atc. adequate to deepen the shaft

and use it as sain ping station. It will be nac:eesary to provide a!' 0 ..iate

equi nt to deal nth the u1trogen gas which will 't_ rarUy seep frca its

impri.soned crevic.. as dewatering proceeds. Drive the 65 feet at No.5 level to

COWll!lct with the north ddve frOlll No.2 shaft. Deepen No.1 Shaft 75 feet to

No.6 level. crosscut to lode and drive the 400 feet to connac:t v1th the,north

drive fraD Bo. 2. Shaft.

rh1s _thod avoids the c:aapl1cation of JlNUock 1n the No.2 Shaft fraD

S level downwards. Its justJ.f1cation rest,on the are left atanding between

Ilea. 4 & 6 levels and calculatable 88 having II gross value of at least £.750,000.

This figure 1& based on the longitudlaal section dated 13/10/08 submitted to the

Mines Deparl:llleat by the Conpauy. It also allows for no higher assay than that

brushed as1de by Vitll:ent as valueless e:cpoaed by the last work uonbwarcls at

No.6 level vb:-

PG 14'1 As 23 ozs.

If it 1s assumed that all tbe Pb 1s jamesonite aDd that all 'the ailver 1s to

the tetrahedrite. this ore would llasay :-

Pb 14'1

Sb 11'1

Cu 21-

As 230%8.

4t the pre eDt price of _tals tbis gives a aross value o£ £60 ton.

2. Partial 4pproach.

With hydro-electric power lald on unwater o. 1 Shaft to No.3 level

aad the d1amond-drill hole 1D the No.3 Cr08s~ut which was abandoned when about
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half way to its objective which had been designed to be the No. 1 lode at

A.M.L. 1400. From this same set-up both Nos. 1 " 3 lodes could be explored

both in deeth and length and incidentally test lodes 2, 21." 4 on their way.

3. Probing Attack.

The lode orientation - contour relationship presents difficulties

in drilling from the surface. This is illustrated by the accompanying aap

of the Spray area and a cross-section thereon. It was _perienced by the State

Mines Dept. when they attempted to test No.1 Lode at 250 ft. below No.6

level in 1931. They chose the northern slope of the Spray Hill rather than

the southern. They aimed at the South Shoot. They ass-.:l a slight westerly

dip of the lode and calculated to hit it at 969 feet with a base depressed at

• 420. They drilled for 10 months, reached 930 feet and stopped. At 911 - 917

they passed through 5 feet of lode formation containing iron pyritls,aQd

siderite with traces of antimonial ore. (40) Was this the No.1 Lode? Although

short of the calculated objective the exploration could lie in upward deflection

of the bore~

The problem of drilling from the western slope is difficult as

the lengths involved are unduly high. An _ple could be a drill-hole at

the A.M.L. 2400 aimed to hit No.3 Lode at 100 feet below 1Il0.3 level and 1Il0. 1

•
Lode at 200 feet below No.6 Level. Such a drill-hole would be 1700 feet long

depressed 400 •

The conditions are much better for testing the northern end of

No.1 lode below No.3 level. i.e. north of No.1 Shaft. Holes at high angles

westward could be designed fr_ about A.J!.L. 2000,-2100.

Character of Objectives.

It must be realised that the objectives of diamond-drilling at

the Spray are lodes in which values are irregularly distributed. One drill-hole

could penetrate aither a rich or poer section. Rel1,abil1ty of results will be

directly proportioual to the nUlllber of holes. Ku1tiplicity of boles is posaible

from underground but impracticable frca the surface.

Southwards fr_ the Spray, unless the 'Direct Action' _tbod is

adopted and south drives along the shears at A.M.L. 1600 is the ultimate

(40) Annual Report Secretary for Mines, Tesmania. 1932 and ''Drilltog'' Spray Mine.



~~.~~.
attack aft~ the

280('18

deepening of Ho.l Shaft exploration will have to 1Ioe loy diamond-

•

drilling. Access and the shear-contour relationship present no difficulties and

it would be accepted that the high relief Must present opportunities to penetrate

the Shear Zone at appreciable depths below its surface or near-surface UUlnifestation.

Diamond-drill sites down to the 700 ft. contour could be selected within drillable

distance of the Shear Zone.

Good strategic points based on the contour factor are :

South_st of Foam Shaft at A.M.L. 2150.

West of Wave at A.l4.L. 2200.

West of Rarnett's-Llewellin's at A.M.L. 2200.

East of South Nubeana at A.M.L. 2100.

Character of Objectives.

The objectives of any diam.ond-drilling c_paign would be twofold.

In the first place traverses across the Shear Zone are required to

deteraine the distribution within it of ore occurrences. Horizontal or slightly

depressed holes could be used for this purpose.

In the second place steeper beles would be reqUired to search for

ore-shoots below known ore occurrences or lode foraations~ at shallow

levels with emphasis on reaching A.M.L. 1800.

ProDing the shatter zone at the Hike could best be effected Dy a

aeries of diamoud-drill holes starting at A.M.L. 2100 east of the Shaft and

sufficiently distant frCllll the eastern boundary of the Shear 1_ so that a

slightly depressed bore hits the latter at A.M.L. 1900 or 1800.

~-CJ4JM
(C. LOFTUS-BILLS)

11th HoveRber,1963.
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