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The Silver - Lead Deposits of the 
Waratah District. 

SUMMARY. 

IntroductiQn.- The Waratah district is essentially a 
mineral one, and is famous for its tin and osmiridium 
deposits . Silver-lead ores also occur, but the district has 
been a disappointing one as regards the production of 
these ores. The Magnet Mine has been the largest pro­
d ucer J and has prospects of a successful future. The 
Mt. Wright Mine i. being worked by the Mt. Jasper Cop­
per Mines, N .L., and maintaining a small output, while 
the (Victorian) Magnet S.M. Co. i. still carrying out 
prospecting work in the Godkin mines. AU other mines 
are now idle. 

The objects of this investigation were to determine the 
factors controlling the deposition of the silver-lead ores 
with a view to aasisting their further exploration and 
exploitation. 

The general manner in which the work was carried out 
is indicated, and acknowledgments given to those who 
rendered assistance in the carrying out of the investiga­
tion. 

Literature.-Under this heading there is given a com­
plete Jist of previous literature on the district, which 
incIudee reports by G. Thureau, A. Montgomery, J. Har­
court Smith, L . K. Ward , W. H. Twelvetrees, and A. 
Mclntoeh Reid. 

Hi.tQTy. - The hiotory of this mineral district began 
with the discovery of tin ore in Tillstone Creek by James 
Smith on 4th December , 1871. While searching for the 
BOUrce of the tin he di!!Covered small lodes of antimonial 
galena, and of zinc blende and galena. No important 
discoveries were made until ma.ny years later 1 but foIlow­

"iug the rich discoveries at Broken Hill, N .S.\V., in 1882, 
and thoee at Zeehan at & la.ter da.te, a silver OJ boom tt 

oommenoed. The Heazlewood lode was discovered in 
1885, and other discoveries followed. Many prospectors 
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were now present on the field, and practically the whole 
of tho Heazlewood a.nd Whyte River fields were pegged 
out. The majority of the diBcoveries were ma.de during 
the years 1890 and 1891 J since when few others have been 
made. During the nineties, theee lodes were opened up 
and te6te<i, but, although th& majority produced small 
quantities of a.rgentiferous galena, the results were dis­
appointing. The Th-Iagnet Mine is the only one which has 
been worked, and kept up a continuous production of 
ore since its discovery. The Godkin mines have been 
worked continuously, . but without ,any ore-production. 
The others have been worked at various periods, but are 
now idle, with the exception of Mt. Wright l\.1ine, which 
has been in operation for several years past. 

Geography and PhyMograpMJ.-The Waratah district 
occurs to the west of the township of Waratah, in the 
north-west of Tasmania, and includes the country around 
the townships of Magnet and Luina (Whyte River), and 
the deserted ones of Heazlewood and Stafford. Access to 
the district is gained by means of the Emu Bay Railway 
from Burnie to Zeehan, and from Guildford a bra.nch line 
connecte. with Waratah. 

The topography of the district is essentially that of an 
extensive peneplain which has been elevated and dissected. 
The general level of the elevated peneplain or plateau is 
2100 feet in the east, and 1800 feet in the west. A few 
mountains representing residual prominences above the 
old peneplain level rise to varying heights up to 3200 feet 
above sea-level. The surface of the peneplain has been 
oovered with Tertiary sedimente and basalt flows, which 
have formed protective coverings. Since the elevation the 
streams have cut deeply into the plateau, and are still 
in a. very youthful state of development, and the topo­
graphy is generally of .very high relief. 

The main drainage systems are those of the Pieman 
and Arthur Rivers. The former drainage is to the south, 
and includes the Heazlewood, Whyte, Castra, Ramsay, 
and Coldsheam Rivers. The latter is to the north, and 
includes the Arthur ' and \Varatah Rivers. 

The cl imate is essentially a wet and cold one, The 
average annual rainfall at Warata.h is 85 inches, Md at 
Magnet 88 inch ... , and snow falls frequently during the 
winter. 

Geology.-The district is occupied mainly by sedimen­
tary and igneous rocks of Lower Pal;eozoic age. The oldest 
sediments are those of the Dundas series, consisting of 

, 

• 
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purple and light-coloured slates and felepathic and mica­
ceous breccias composed wholly of igneous material. These 
belong to the Cambro-Ordovician Period and may be 
Upper Cambrian. In faulted rela.tion with the Dundas, 
the Bischoff seri.. of black slatee, sandston.. and 
quartziteS occur. They are included in the Cambr<>­
Ordovician, and are probably of Ordovician age. In the 
western portion, shales, friable sandstones, and limestones 
of Silurian age outcrop. These three formations have 
been folded and faulted and intruded by igneous rocks of 
Devonian age. These igneous rocks vary from ultrabasic 
to acidic, and include peridotites, pyroxenites, gabbros, 
syenites. granite, and porphyries. 

Typical diabase of Upper Mesozoic age is intrusive into 
the above formations at several.localities. Tertiary sedi­
ments up to 100 feet in thickness overlie the above for­
mations, and a.re covered themselves by basalt flows of 
Tertiary age. . . 

Reoent gravel. a.nd a.lluvium are forming a.long the 
courses- of the preeent streams. 

Economic Gtology.-The om-deposits dealt with are 
thoee of silver-lead and oopper. The metallic minera.ls 
associated with the silver-lead deposita afe argentiferoUB 
galena. (1 to 2 ozs,. of silver per unit of lea.d), zinc blende, 
and pyrite, while the gangue minerals are carbonates and 
quartz. In the copper deposits, chalcopyrite and bornite 
are the economic minerals. The deposits are genet.ica.lly 
associated with the intrusion of igneous magma. connected 
with the diastrophism at the close of the Silurian period. 
The original magma differentiated at depth, and the 
different sub-magmas produced invaded the overlying 
rocks. The earlier intrusions were of an ultra.ba.sic and 
basic na.ture, and some of the copper deposits may ha.ve 
been formed by segregation from these mal(JIlas. The final 
intrusions were of an acidic nature from which the granite 
consolidated, and the accompanying vapours a.nd solutions 
were given off. These left the cooling magma and passed 
into the adjacent and overlying rocks by means of various 
channels. When posit ions were reached in which the 
chemical and physical oonditicms were suitable for the 
deposition of their meta.llic contents, ore-deposits were 
formed. The ultrabasic and basic rocks were a.pparently 
readily attacked by the minera.lising solutions, and the 
majority of the deposit.. were formed in these rocks. The 
granite which repreeent the consolidated igneous magma 
now outcrops a.long a tract of oountry between Wombat 
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Hill and the Meredith Range. This tract has a genera.I 
north..,18t to ""uth-east trend, and the silver-lead depoeit.. 
occupy a parallel trant of country to the north-west of the 
granite. The 9Olutions from which the depoeite were 
formed must ha.ve tra.velled considerable dista.n.oes before 
meeting the conditions suitable for ore-deposition. The 
tin deposits of the district generally occupy a belt nearer 
to, and a.ctua.11y in. the granite. 

Some of the oopper deposits may have been ramie<! from 
these solutions, but two modes of origin would then be 
required which is difficult to conceive. 

Tlte J/ining Propertie8.-0nly very brief reference to 
the mines of the distriot is poesible in a. 8hort summary 
like this one, and the conclusions arrived at in oonneotion 
with each mine and prospect, and given in the text, 
should be read at the same time. 

Mt. Jasper Copper Mines, N.L.-This compa.ny holds 
the Old Jasper. New Jasper, Mt. Stewart, Heazlewood 
and Mt. Wright mines. The first two mentioned a.re cop· 
per, and the others are silver.lead, mines. The Old Jasper 
mine could not be properly inspected, so no opinion can 
be expressed as to its value. The structure of the lode 
is deearibed, and a system of bore-holes reoommended 
as the best means of prospecting. should further work be 
contemplated. The New Jasper contain. small bodies 
of chaloopyrite which have ~n stoped down to No. 2 
level. These shoot.. are oonsidered too sma.I1 to render 
their extraction at greater depth profitable. The Mt. 
Stewart Mine haa '-" the ~nd largest producer on 
the field, two shoot... of ore having ~n .toped to below 
the No. 2 level. One shoot has been teeted to • depth 
of 200 feet and found unpayable. The other would 
proba.bly behave similarly, and any future operations 

would be attended by more than the usual ehare of risks 
attached to mining. The H ..... lewood Mine haa pro­

duced 8 small qua.ntity of ore from a vein not exceeding 
six inches wide in a. wider fonnatiou. It is reported to 
go underfoot in the workings, but it would ha.ve to main· 
tain a width of at least 6 inches to render its extraction 
profitable. The Mt. Wright Mine i. being worked at the 
present time, the lode consisting of a vein of galena vary­
ing up to six inches in width . It is going underfoot, and 
i. at the preeent time being tested to the south. It.. 
behaviour cannot be predicted J but should the vein main­
tain a constant width of at least 6 inches so &8 to render 
the mining operations payable, it would be possible to test 

• 
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the Heazlewood lode at depth by a long crooacut from 
these southern workings. 

(Victarian) Magnet S.L.M. Go.-This oompany holds 
the old Godkin, Godkin Extended, Di8Coverer, and 
Bell's Reward mines. Lines of gossan (oxides of iron 
and manganese) run through all these properties. These 
lines of gossan occur either at the junction of pyroxenite& 
and syenites with . Silurian strata, or else in the Silurian 
strata and parallel to the jW1ction. Theee have been 
tested at depth at many points along their OOl.1I8e, but 
with very disappointing results. Some of the lines 
parallel to the j unction have been proved to represent 
superficial replacements of limestones, while others a.re 
aseociated with secondary impregnations of limestones a.nd 
sandstones with galena. and silver minerals. The goesan 
line at the junction has revealed very small amounts of 
ore in depth at several localities, but some of these 
deposits are undoubtedly """""clary. The Godkin 
Extended lode is of a dill.rent character but has only 
exposed a. small shoot of secondary oree. 

As little of value has been exposed to the depth !<8ted 
there is only one ooune to finally test the formatjoM, 
and that is to sink to a greater depth. It is recommended 
that sinking be carried out at the north shaft where the 
guesan persists to the No. 3 level, until the zone of any 
primary lode should have been reached, . and that further 
work depend upon the result8 obta.ined. 

the Washington Hay and Confidence mines have been 
opened up on lodes representing a replaced dyke, probably 
different portions of the same dyke. Small shoot. of ore 
consisting of narrow veins of galena have yielded very 
small quantities of ore. but no others of a.ny ~omlC 
importance have been exposed. A considerable length 
of the lode haa not been tested but there is no reason to 
expect better results in this portion. 

The Whyte River Mine contains a narrow. irregular 
vein of galena up to six inches wide in a decomposed 
pyroxenite. The shoot was short, and the mine appears 
to be of no economic value. 

Gregory 's Mine contains a quartz lode with very 
smal1 amounta of galena and bleonde, and as opened up is 
of no economic value. 

The Silver Cliff Mine contains two lodes, in both of 
which small shoots of ore were worked near the surface, 
and produced small amoun1:e of galena. These shoots did 
not persist in depth, and no others have been located. 



The Penic Mine contains numerous formations on the 
leMe, but they are of no great importance. The No. 1 
lode has been opened by two adit.. , but only very narrow 
veins of galena have been exposed, and no ore has been 
produced , and the mine has small prospects of success. 

The Magnet S.L.M. Co., N.L., are working the Magnet 
Mine which has been the largest producer, and the most 
successful silver-lead mine in the district. The lode has 
been followed down to 1000 feet from the outcrop and is 
going underfoot. Reserves of first and second-class ore 
exist above the bottom level and a weekly production of 
70 tons of .orudes and 30 tons of concentrates is being 
maintained. The mine is well equipped and, with the 
present price of lead and silver, should have a very suc­
oessful future. Sinking is recommended to develop the 
lode at a greater depth. 

Numerous outcrops a.nd prospects occur throughout the 
district and are described briefly in the next. 

Gonclusions.-The geology a.nd geological .tructure of 
the Waratah district are such that it must be regarded as 
one likely to contain valua.ble mineral deposits. It is com­
posed mainly of Lower Paheozoic sediments which have 
been folded and faulted, and intruded extensively by 
Devonian igneous rocks. Denudation has removed large 
thicknesses of these sediments, and the igneous rocks are 
expooed at the pr< ... nt surfaoo at many placee. It i. 
in such worn-down regions that the ma.jority of the 
world's ore-deposits a.re found. 

The silver-lead deposita were deposited from solutions 
derived from the final granitic intrusions. The granite 
now outcrops, probably continuously, along the tract of 
country between Wombat Hill and the Meredith Range. 
It is in the country adjacent to this granite that theee 
deposit.<; have been formed, and in which they should be 
prospected for. The district investigated forms the greater 
portion of this belt to the north-west of the granite. 
This portion has been fairly well prospected, the result 
of which has been the discoveries dealt with in this 
report. The ma.jority of these discoveries have been 
thoroughly tested by mining opera.tions, but, while. many 
produced very small a.mounta of ore, the results have been 
disappointing. 

The Magnet lode stands out as the most important, 
and the Magnet Mine as the only one which has been 
worked continuously a.nd has prospeots of a sucoeasful 
future. 

• 
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In spite of these disappointments, prospecting should 
be continued, especially in the areas of basic and ultra­
basic Devonia.n rocks (gabbros, pyroxenites, peridotites, 
&c.). These rocks were readily attacked by the mineral­
ising solutions, and the majority of the lodes formed in 
them, and it is in these rocks that discoveries are most 
likely to be made . 

• 



l.-INTRODU CTION . 

(I)-PRELIMINARY STATEMENT. 

The Waratah district in which the fonowing investiga­
tion was carried out, is essentially a mineral district, and 
has beoome well-known throughout the world on account 
of the richness of the tin ores occurring at Mt. Bischoff. 

In addition to the tin-ores, silver-lead ores are also 
found a.t numerous localities, and much prospecting and 
active mining operations have been carried out in con­
nection with them. The Magnet Mine is the most 
important silver-lead mine within the district, and is, at 
present maintaining a weekly output of 60 tons of crudes 
and about 300 tons of seconds. The Mt. J Mper Mines 
and the (Victorian) Magnet (Godkin) Mines are still car­
rying out mining operations on So small scale, the former 
ma.intaining a small output of ore. All other silver-lead 
properti-es within the district are now idle. 

This investigation consisted of the systematic mapping 
of the geology of the district, and examination of the 
silver-lead oc~nces, the object being to determine the 
factors oontrolling the deposition of the silvea--lead ores 
of the district. The solution of this problem will be of 
great henefit to the mining industry of the district in 
future prospecting and mining operations. 

(2)-GENERAL STATEMENT. 

The field work on which the following report is based, 
was carried out during the period hetween the 23rd J an­
uary, and 29th June, 1922- a total period of five months. 

The mineral charts of the Mt. Bischof! and Hea.zlewood 
districts were utilised in the mapping of the district, and 
were of great assistance. The topography on these charts 
is, however, very poor, a.nd numerous additions and alter­
ations had to be made in this connection . 

Contours at 200 feet intervals are shown on the 
Geological Map, and are based on aneroid readings, the 
datum used being the Wara.tah station at an altitude of 
2000 feet above sea-level. 

• 
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references to the geology and the mining properties within 
the district. These. reports genera.lly represent the results 
of very brief examinations of the mines, which did not 
permit of a.ny detailed examination of the geology of the 
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lH.-HISTORY. 

The history of the Waratah district as a mineral field 
began with the discovery of tin ore in the valley of the 
Tinatone Creek, by Jam .. Smith, on December 4th, 1871. 
Some days later while searching for the lJOuroe of the tin 
ore he discovered traces of lead ore, and also looea of 
antimonial lead ore a.nd of zinc blende and galena., before 
actually locating the aoUTOe of the tin ore on Mt. Bischof!. 

Except for these and 8ubsequent discoveries of small 
amounts of silver-lead ores in the vicinity of Mt. Bischoff 
no further discoveries were made for many years. During 
this period practically all of the streams of the district 
were prospected for gold and tin. Small amounts of 
alluvial gold were obtained, but no lodes were disoovered. 

Following the diocovery of the rich Broken Hill silver­
lode in New South Walee, 1882, a silver boom rom­
menoed, and the diat.riot was energetically prospected for 
silver-lead lodes. The disoovery of the Zeehan silver-lead 
field in the early 'eighties alao helped in the creation 
of this boom. 

The first discovery was made by W. R. Bell, in 1885, 
near the site of the Heazlewood Mine. He regarded the 
g"""an outorop as a pcosi.ble hydraulicking proposition , 
but this was not entertained by J. Simth, who was 
fina.ncing the prospecting venture. Smith detected galena 
in the goasan, and further prospecting by Bell resulted 
in the discovery of galena near the place wh&re the main 
,hIt of the Heazlewood S.M. Coy. was sunk. Smith and 
Bell obtained reward sections and developmental work was 
carried out, and the Heulewood S.L.M~. Coy. formed . 

While engaged at the Heazlewood, Rell continued pros­
pecting in the adjoining country, and early in 1887, dis­
covered galena and blende in limestone near where the 
sbaft of the Bell's Reward Mine was afterwards sunk. 
Smith and Bell obtained reward sections, and took up 
adjoining sections, from which the Bell's Reward (later the 
Resu1t) and the Discoverer Mines were formed. It is 
alao reported that Bell discovered the goes&n on the God­
kin Ie ..... , but confined his attention to the discovery at 
R. ll's Reward . 

In the early part of 1888 N . Godkin disoovered the 
outorop known &8 GOOkin's Find . Otber outco-opa of goo­
&an were quickly located and the Godkin, Godkin 
Extended, and numerous other leases were taken up. 
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Following these discoveries a considera.ble number of 
prospectors became attracted to the district, and the 
greater portion of the district was pegged out. Better means 
of oommunica.tion became neoeesary fOT the working of the 
existing mines. The track from Wara.tah through West 
Bischoff, a.long the swnmit of the Magnet Range. and 
through the township of Heazlewood to Corrina had 
heavy grades, and was in bad order, being alm08t impas p 

sable in the wet weather. The present road was oom· 
meneed. from Wa.rata.h in 1889 , and completed at least 
as fILl" as the Heazlewood in 1891. 

Most of the other disooveriee of si lver-lead oree were 
made in the yean 1890 and 1891. Along the Whyte 
River, the Washington, Washington Hay, and the Wash­
ington Extended (later the Confidence), were found , and 
work oommenoed on them. The Mt. Stewart lod.e, some 
dista.noe to the oouth-west of the Hea.zlewood and the 
Whyte. River district, was discovered in 1890. Near 
WILl"&tah, the Silver Cliff. lode and Chaffey'. lode were 
found at the end of 1890 or beginning of 1891. On 
the Magnet Range, W. R. Bell discovered the Magnet 
lode about the &arne time. If beal'88y is COlTect this would 
represent a re-discovery, as it is stated that Bell actually 
found the g0888.D outcrop while looa.ting a site for the 
track from Wo.ratah to Corinna durintl: the year 1877 
or 1878, but could not find it again nubl 12 yean later. 

With all these discoveries, great hopes were entertained 
of the field becoming &n important producer. After the 
period of prospecting, developmental work was oommenoed 
to test the lodes. This was continued for several years 
but gave, on the whole, very disappointing results. Small 
parc)E:}ls of ore were sent away from most of the mines 
during this period. In the majority of caaeo the develop­
mental work did not revea.l bodies of ore of sufficient size 
and value to render their extraction a profitable enter­
prise, and these mines oeaaed operations. Some were 
opened at & la.ter date, but with no further success. 
The Magnet Mine has proved to be the largest ore-pro­
ducer, and has been worked continuously up till the pre­
sent time. Next in importance has been the Mt. Stewart 
Mine, which during the period 1905-1908 produced over 
2000 tons, with a groBS value of £25,000. 

Ap&rt from the Magnet, the only mines being worked 
at the present times lLl"e the Victorian Magnet, or God ­
kin, and the Mt. Jasper mines. The Victorian Magnet 
Company have continued operations since the failure of 

• 
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the Godkin Coy., but have not exposed any ore· body or 
sent any ore to market. The Mt. Jasper Coy. are at pre­
sent working the Mt. Wright silver-lead lode, from which 
several parcels of ore have been sent away. The only 
other mine worked in recent years was the Persic, where 
developmental work, without any ore-production, was car­
ried out. 

In addition to the silver-lead, copper ore has also been 
mined in the district. The Old J &sper lode was discovered 
in 1899, and the New Jasper in 1912. A considerable 
amount of work was carried out on these 10des by the 
Mt. Jasper Copper Mines Ltd. since its formation in 1910. 
Numerous parools of ore and concentrates were sent to 
market by this company, but operations ceased several 
years ago, and the oompa.ny is now working the Mt~ 
Wrigbt Mine . 



IV.-GEOGRAPHY AND PHYSIOGRAPHY. 

(I)- LocATION AND EXTENT. 

The district described in this report is situated in the 
eastern portion of the County of Russell in the north-west 
of Tasmania.. It lies immediately to the west of the 
township of Waratah, and embraces the country around 
the townships of Magnet and Luina (Whyte River) and 
the old deserted townships of H_Iewood and Stafford. 

The extent of the district is about 25 square miles­
that of the Magnet area being about 17 square miles, 
and that of the Whyte River·Mt. Jasper area being about 
8 square miles. 

(2)- AcCEss. 

The Emu Bay Company's Railway from Burnie, on the 
north-west coast, to Zeehan, passes some distance to the 
east of the distriot, From Guildford, 38 miles from 
Burnie, a branch line of 9, miles runs to Waratah, which 
is the main centre of the district. 

The Magnet Tramway of 2-foot gauge, and 10 miles in 
length, connects Magnet with Magnet Siding on the 
Guildford-Waratah line, and about one mile from Wara­
tah. 

A good road from Waratah runs in a general south­
westerly direction, and provides the sole means of com­
munication for that portion of the district. Along this 
road Luina (Whyte River) is situated at 10 miles, Heazle­
wood at 13 miles, Jasper at 16 mi1es, whi1e the road con­
tinues past Bald Hill, and in the direction of Corinna on 
the Pieman River. 

In addition to the above railways, Waratah is also con­
nected with Wynyard on the north-west coast by a good 
road. 

(3)-TOPOGRAPHY. 

(a)-General Description. 

The topography of the district is essentially that of a 
large elevated and dissected peneplain, and is generally 
of very high relief . Several residual mountains rise above 
the general level of this old peneplain, while the present 

• 
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streams have made deep gorges in its surface. The sur­
faoe of the peneplain 18, however, easily discernible, 
e.pecially where oovered by flow. of Tertiary basalt. 
, The general level of this basalt-covered peneplain in 
the eaotern portion of the district i. between 2100 feet 
and 2200 feet above sea-level. To the west of the Mt. 
Cleveland Range it doee not appear to exceed 1800 feet 
above the sea. The most elevated part of the district 
i. Mt. Cleveland, which reaches an altitude of 3200 feet 
above sea-level. The least elevated country occurs in the. 
western portion of the district along the valleys of the­
Whyte and Heazlewood rivers, and has an altitude of 800 
feet above the sea. 

The central and eaotern portions of the district form 
part of the divide between the large dra.inage systems of 
the Arthur and Pieman Rivers. This divide has a general 
direction from west-north-west to east-eouth-east. but 
within the district it is forced some considerable distance 
to the south by the headwaters of the Arthur River and 
ita tributaries. 

(b)-The Mountain8 and Hi1l8. 

The highest moun1:iains in the district are those which 
represent old residual mountains which stood above the 
level of the peneplain. Many of these still stand above 
the level of the elevated peneplain or plateau, and form 
the following mountains:-

Mt. Cleveland 
Mt. Meredith (about) 
Mt. Bischoff 
Magnet Range ... . .. 

3200 
2500 
2598 
2230 

feet above sea-level 
feet above sea-level 
feet a.bove sea.-Ievel 
feet a.bove sea-level 

Greater prominenoe is a.dded to these residual moup­
tains by the dissection of the peneplain. Other mountain. 
of this type occurring in the vicinity of the district are:-

Mt. Ramsa.y... 3890 feet above oea-level 
St. Valentine Peak... 3637 feet above set-level 
Mt. Pearse (about)... 3000 foot above sea-level 

Other mountains and hills within the district are those 
formed below the summit of the old penepla.in by the 
action of the present streams. These are all less than 
2100 feet above sea, and are not prominent. so that very 
few have been named. 
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(c)-The Plateau. 

The plateau has been formed by the elevation of a 
peneplain covered with Tertiary sediments a.nd basalt 
flows. The general level in the vicinity of W &ra.tah is 
between 2100 and 2200 feet above oea-Ievel, while in the 
weatern part of the district it is about 1800 feet above 
the sea. The surface has been much hroken by the pre­
Bent streams, which have worn deep gorges in it. 

(tl)-The Rivers. 

As stated above(') portion of the district forma part of 
the divide between the drainage systema of the Arthur 
and the Piem.a.n rivers. 

The Arthur River and it.. tributaries flow out of the 
district in a general northerly direction, but eventually it 
turns to the west and reaches the Southern Ocean on the 
northern extremity of the west roast of Tasmania. The 
main streams of this system within the district are the 
Arthur and Wa;ratah rivers, which junction one and a 
half mil ... north of Mt. Biocholf. 

The Arthur River rises in the fiat, elevated country 
south of the Wa.ratab-Corinna Road, and flows in a 
general north-easterly direction. After its junction with 
t,heo Wa.l'ata.h River it flows out of the district in a 
northerly direction. Its main tributaries from the west 
are the Magnet and Seven-mile Creeks, while Tinstone 
Creek, Ritchie's Creek, and several other unnamed. creeks 
Bow into it from the east. 

The Warata.h River riaes on the plateau to the south­
east of Waratah, and flows in a north-westerly direction 
to join the Arthur River. It. main tributary is Falls 
Creek, which flows into it from the east . 

• The main streams of the Piem&Il River system are the 
Heazlewood River J Whyte River, Castra River J Ramsay 
River, and Coldstream River. The Ramsay River and 
Coldstream Ri,-er ooour to the south-east of the district, 
and flow into the Pieman River by means of the 
Huskisson River. The Hea.zlewood River, Whyte River, 
and Castl'a. River occur in the western portion of the dis­
trict , and eventually unite and enter the Pieman River 
at Corinna.. 

The Whyte River rises between Mt. Cleveland and the 
Magnet Range, and ftows in a general 9Outh-weaterly direc-

(I) II. 15. 
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tion to pass out of the district to the north of Mt. 
'Stewart. Numerous tributaries enter the '\\.rhyte River, 
the largest from the east being the Nine-mile Creek, 
Falls Creek, and Deep Creek, and from the west Quinton 
Creek, Eleven-mile Creek, and Leven Creek. 

The Cutra River comes into the di.trict from the east, 
and joins the Whyte River to the north-west of Mt. 
Stewart. 

The H .... lewood River rises to the north-west of Mt. 
Cleveland, and flows aon)88 the north-western corner of the 
district in a south-westerly direction. 

(4)--CL IMATE AND hiETEOROLOGY. 

The climate of the Waratah district is essentially a wet 
and fairly cold one. It varies considerably with the alti­
tude and degree of protection given by the mountains and 
the valleys from the winds. Thus Waratah which is sit­
uated on the surface of the plateau, and exposed to every 
wind haa a. very cold and wet olimate; while localities such 
88 Magnet, Luina, and Jasper, which are situated in val­
leys and at much lower altitudes enjoy a milder olimate. 
_ Snow falls frequently during the winter months 011 tPP. 
plateau and more elevated portions of the district, but to 
a much lees extent 00 the Ieee elevated portions, such as 
Luin .. and Jasper. 

That the chmate is an exceedingly wet one can be 
readily seen from the rainfall data, given in Ta.ble No.1. 
This table gives the available records for the stations of 
Warata.h and Magnet. The average annual rainfall for 
Warata.h during the period in which records have been 
taken i. 8589 point.6, while th .. t for Magnet is 8853 point.6. 
It is somewhat surprising that the rainfall of Magnet is 
greater than that of Waratah, as the former ooours in a 
valley of the Ma~et Creek 500 feet below Waratah. and 
only four miles distant. The heavy rainfall of the district 
is due to the pa.ssage of the westerly rain-hearing winds 
over such an elevated region. The distribution of the rain­
fall throughout the year is simple, and is very similar for 
the two stations-the only difference being the period of 
maximum rainfall. This distribution is clearly shown in 
Plate II. The rainfall i. lowest in Febrnary, and there 
is then a. steady increase until the maximum is reached; 
this 00CUl"8 in July for Magnet, and in August for Wars­
tab; then follows a steady decrease until the minimum is 
again reached in February. 



TABU Np. 1. 
Rainfall Data fOT' Wa.,.atah Di3trict. 

WAllATAll. 

v,... I Jan. I Feb. I M ... h. ! April. I May. I June. I July. I Aug. 

1888 160 401 587 302 
1884 642 222 119 620 
1885 324 786 955 413 
1886 270 537 444 549 
1887 454 170 959 841 
1888 600 291 715 475 
1889 604 408 501 541 
1890 220 400 316 391 
1891 601 325 369 296 
1892 292 175 358 649 
1893 492 173 17 502 
1894 279 238 384 665 
1895 - - - -
1896 - - - -
1897 588 300 811 584 
1898 409 85 822 1040 
1899 914 483 434 404 
1900 478 361 575 663 
1901 695 205 619 888 
.1902 841 618 270 281 
1903 560 658 894 102.~ 
1904 

I 
645 520 

1 

400 
1 409 1905 594 758 583 736 

1906 277 313 198 1497 

405 
886 
929 

1126 
604 
594 
838 
148 
500 
824 
857 
876 
-
-

682 
263 
648 
491 
863 
518 
ft'lll 

1

1047 
703 

1147 I 

1278 
772 

1152 
854 
624 

1501 
1202 
692 
100 

1528 
565 
888 

697 
847 
778 

1213 
1053 
715 

1041' 
1289 
1377 
1722 

988 !lSI 
910 1016 
543 1308 
647 1066 

1425 541 
1044 1016 
523 846 
603 990 
.5~q 631 
722 810 
993 987 

1636 725 

1069 645 
l228 602 
462 279 
981 1230 
580 495 
716 557 

1()'59 1205 
900 1113 

1217 1 1025 
2075 1 839 

Sept. I Oct~ I Nov. I D,c. \ Total. 

- 1--1 
396 673 415 

1 753 
7509 

1514 767 625 lOll 9054 
962 423 508 373 ·8681 

1054 922 523 I~ 7812 
1082 504 346 7821 

428 687 809 I 158 8318 
668 809 522 730 8187 

~ .1334 1379 576 596 7645 00 
13:lJ. 92R 302 872 5997 
349 316 580 783 7831 
658 888 455 307 6894 
861 816 782 335 8385 

438 1387 1016 64 8231 
1386 482 1503 211 8358 

728 787 912 754 7583 
358 U89 255 797 8591 

1444 !l53 425 393 8763 
852 409 545 497 6819 
814 601 487 717 9602 
934 721 1149 852 9779 

11130 630 84.5 ~18 110,016 
1 918 1450 770 518 111,724 

• 
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1907 333 302 544 1184 770 754 1416 1460 1539 1228 337 

I 
1008 187 364 1181 532 1406 706 791 332 859 509 549 1909 SS6 110 937 1329 797 880 769 1227 371 1060 663 1910 201 270 157 711 1442 1225 540 1508 1146 851 632 1911 267 600 629 979 530 1092 665 614 504 952 602 1912 520 57 427 536 726 843 613 1125 1358 918 836 1913 493 278 637 216 541 560 1136 1263 1209 576 1340 1914 489 162 313 1481 762 632 843 656 478 144 312 1915 852 172 838 815 841 1000 759 1126 1394 1333 1613 1916 631 166 327 1287 007 587 532 1207 632 940 696 19.17 411 504 533 540 1245 1152 2007 741 1198 977 838 1918 350 366 372 353 1131 1132 1020 487 385 969 299 1919 426 272 610 409 662 1593 957 739 977 813 . 315 1920 77 285 685 563 822 1044 1458 845 777 671 725 1921 334 283 485 784 860 870 1332 1266 1137 466 793 1922 316 337 66.1 947 795 618 - - - - -Avge.37 

998 lOsm 
684 
283 9462 

1034 9717 
1409 8843 

759 8718 
600 8849 
445 6717 
206 10.539 

1115 I 0027 
192 107~ 799 
408 8201 
444 8846 
322 8362 

yrs . to '" end '21 440 840 523 , 687 777 960 965 925 888 822 673 539 8589 



'I'ARLIt No. l - contmued. 
MAGNET. 

Year, Jan, Feb. I Ma<Ch· 1 April. I May. I lune. I July. I Aug. Sept. I Oct. I Nov. I Dec. 'rotal. 

I 1330 11369 
I 

1907 283 283 400 1146 628 666 1279 1121 811 I 957 9827 
1908 195 318 948 445 1819 740 716 984 332 517 467 I 561 8042 
1909 801 102 891 H97 810 810 746 1146 368 847 578 I 1~ 8729 
1910 206 264 202 682 1574 1110 688 1893 1125 910 600 9666 
1911 225 565 592 995 595 1071 594 461 426 841 433 1319 8167 
1912 475 50 408 533 670 786 487 962 1190 762 801 661 7775 
1918 445 251 616 173 622 586 999 1323 1103 571 1363 527 8529 

!3 1914 478 158 291 1500 789 691 972 864 579 143 286 401 6902 
1915 385 211 804 749 1044 1050 745 \ 1185 1352 1859 167l 167 10,722 
1916 597 372 33B 1296 879 6S2 543 1270 581 950 782 1142 9382 
1917 430 610 595 666 1206 1160 2048 846 1113 947 834 246 107~ 
1918 297 446 376 414 90S 990 lOBO FIJ7 404 1055 426 840 
1919 476 all 658 419 684 1648 1043 786 918 754 387 431 8517 
1920 80 355 666 857 P14 985 1477 937 BOll 855 768 498 8710 
1921 385 242 429 S80 520 1034 1240 1677 1005 516 831 345 9104 
1922 848 315 699 837 783 696 

Avge.15 
yrs. to 
end '21 351 302 658 780 882 981 973 1031 832 796 702 670 B658 

--

• • • 
--
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(5) - VEGETATJOX AND TIMBER. 

The greater portion of the district is covered by dense 
Foresta and undergrowth of many kinds. Myrtle forests 
cover considerable stretch as of country, a.nd consist of the 
following trees :-Myrtle (fagu. c=inghami) , Sassafr ... 
(Athero.pcrina mo.chatum), Leatherwood (Eucryphia bil­
lardieri), and Celery-top Pine (Phyllocladv.. rhomboidal;.)_ 
Acoompanying this type of forest there is found an under­
growth of tree fern (Dicksonia) , or horizontal (Anodopeta­
lum biglandulo.um). 

Eucalypt foreste also occur at various looaliti .. through­
out the district, in which several species, including stringy 
bark (E. obliqua) Me found. 

Besides these forests, tracts of more or les8 treeless coun­
try occur. Some of these are covered by a growth of but­
ton-grass, and are barr6Il of trees. Others are oovered by 
a dense jungle of bauera, cutting-grass, and boxwood, 
together with a sparse growth of eucalypto and manuka 
(tea-tree) treee. 

The largest trees occurring within the area are the 
eucalypts, but they occur only in patches scattered through 
the district. They are used for sleepers on the tram and 
railways. for timbering the mine workjngs, and for mjlling 
purposes. 

The Myrtles (red and white) are by far the most 
numerous tree, a.nd are found up to five feet diameter. 
Enormous quantitiee a.re used for fuel, mainly for domestic 
purposes and in locomotives, but also in the past. for power 
purposes in boilers. 

This timber is also largely used for saw-milling purposes 
for use in the district. 

The Celery-top Pine is the moat valued tree in the dis­
trict on a.ooount of ita lasting qualities. It does not grow 
to any great 8~ as regards diameter, but fa.irly long span 
can be obtained. It is used for constructional work, tim­
bering the mine workings and saw-milling purposes. 

The other trees, such as lea.therwood and aaseafra.s, do 
not grow to any grea.t size, and are not sought after to 
any great extent. Both these timbers are used for mine 
tiTher, while the former is a very valuable fuel. 

The virgin forests and deep gorges combine to produce 
fine BOenic effects. Fine areas of tree-fern oocrur, especially 
in gullies, when this growth predominatee over others. 
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(6)- RELATION OF MINING TO TOPOGRAPHY. 

(a)-Mining Op<ratiom. 

The topography of the district being of fairly high relief, 
is generally favourable for th6 carrying aut of mining 
operations. It enables the mining properti .. to be opened 
up by means of adita in which drainage and haulage 
e"peWles are very slight. This applies particularly. to the 
early stages of development of a mine when cheap develop­
ment is a very important factor. 

The position of the ore-deposits has also to be conoidered, 
and where these occur on the most eleva.ted regions, the 
greatest advantage can be taken of the natural featuree. 

Generally within the district the topography and the 
position of the ore-deposita are such that developments by 
adits is possible in at least the earlier stages of a mine. As 
the deposits are exploited at greater depths, as at the 
Magnet Mine, mining by means of shafts hu to be resorted 
to. 

(b)- Water Supply amd Pow .. ·. 

The rainfall of the district is heavy (86 to 88 inches 
per year) but, owing to the youthful nature of the topo­
graphy, the water has a quick run-off. The volume of 
water in the streams is large after a period of rainfall, 
but soon decreases with a period of dry weather. Water 
has, therefore, to be conserved. in order to maintain any 
large permanent supply J and this requires the construction 
of da.ms. The conditions existing for the selection of dam 
sites are only fair , so that long or high retaining wans have 
to be constructed. 

The distribution of the rainfall throughout the year i(:l 
illustrated in Plate II., and shows that the driest period 
of the year is that around the month of February. I n 
actual practice the shortage of water 0CCUl"9 in Februa.ry, 
March, and even into April. To ensure a pennanent 
supply at an times of the year, provision haa to be made 
in conservation schemes to store sufficient water to carry ou 
through this dry period from January to April. 

With sufficient quantities of wa.ter assured, the other 
conditioD8 for the generation of electrio power by means 
of the water &,.., very favour&ble. The steep sid ... of the 
valleys and the grades of the streams render posoible the 
obtaining of a suitable U head " for generation of power, 
in a. very short diatanoe. 

• 

• 
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V.-GEOLOGY. 

(1 ) - INTRODUC'flON . 

(a)-Summary. 

The oldest formai:.ions oocurring in the district are Lower 
Palreozoic sediments which are divisible in three series or 
systems. The Dundas series of purple and light-coloured 
slates and breccias are the oldest, and may be Cambrian 
in age. The Bischoff series of black slates, sandstones, and 
quartzites, occur in faulted relation with the Dundas 
series, and probably belong to the Ordovician period. 
Following these there OCCUrs a series of shales, loosely-com­
pacted sandstones, and argillaceous limestones, containing 
fossils identical with those occurring in Silurian beds in 
other parta of Tasmania. 

AU these formations have been intruded on a large scale 
by igneous rocks of Dev,onian age. These rocks vary in 
character from ultrabasio to acidic, and include the follow­
ing types: - pyroxenites, peridotites, gabbros, syenites, 
a.nd granites with associated porphyries. 

There is some evidence of an earlier period of igneous 
activity as completely decomposed igneous rocks are found 
intruding the Dundas aeries. 

Upper Mesozoic diabase is found intrusive into the 
above formations at several localities. 

Beds of Tertiary age overlie these formations, anp. are 
covered, in turn, by extensive flows of Tertiary basalt. 

Gravels and alluvium are forming along the courses of 
the present streams at numerous localities. 

(b) Map. and Sections. 
A geological sketch-map of the district is shown on 

Plate III., and includes not only the areas investigated 
in connection with the silver-lead deposits, but also those 
surveyed by A. M. Reid and H. G. W. Keid in the 
examination of the tin deposits of the district. 

This map shows the geographical and topographical 
features of the district, and is contoured at 200 feet inter­
vals. The boundaries of the different rocks, and geologi­
cal formations which outcrop at the surface are also shown. 

GeologicaJ sketch sections, prepa.red from the above map, 
are shown on Pla.te IV" and illustrate. the geological 
structure of the distript. 
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(2)-THE SEDIMENTARY RoCKS. 

(a)- Sequence of the Sedimentary Rock,. 

System. Series. Correllition. I Lithologica.l 
()hamcters . 

. ~ I Dundtss Dunda.s &>rie.~1 Purple BUn light-

.a coloured slates, 
~ I Ilnd IJreccid.s 

'-' 
S ! Probable U ncontoTrnity --------------

.~ Probably I Bischofi' Balfour ~nd Greyish-bltl.ck slate!, 

.~ Ordovician Mathinna sandstones, and 
~ ! Series I quartzites 

- --- Unconformity --- -------1----------
Silurian ! Lower or Queen R.,Zee- 5hll.le8, snndstones, 

Middle han, Hond lind argillaceow. 
Middlesex limestones 

I 
s)l1tes, sand-I 
stones, and 
limestones 

---- Unconformity -------------- - ----

Tertia.ry Lower GMl.vels, sands, 
clays, mudstont>8. 
knd liguitea 

---- Unconformity --- --- --- ---- -----

Qu,ternary Recent River gravels and 
alluvium 

(b)-Th. Dundas Ser;',. 

This series of rocks oonsis!e of slates, cherts, a.nd brec­
cias. The slate8, where expoeed on the surface, are mainly 
reddish in oolour, a.nd are accompanied by lesser amounts 
of light buff and greyish varieties. Black sLates occur at 
only one loca.lity-to the w .. t of the Old Jasper Mine. 
The red colour of the slalA!6 is probably a result of 
weathering, and in depth, the colour would be bluish or 
greyish, as is the case with the associated breccias. These 
slates are not very thinly bedded as a rule. They are com­
posed of very fine ma.terial, which cannot be identified 
in hand-specimens. Under the microscope the only min­
erals recognisable are a carbonate ·(calcite or dolomite), 

• 

• 

• 
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and an opaque mineral which is probably hrematite. The 
carbona.te occurs as small isolated areas throughout the 
sectioD, while in hand-specimen narrow veins are visible, 
90 that this mineral is clearly of secondary origin. The 
remainder of the section is of extremely fine-grained 
material, showing only very slight traces of stratification . 
Even under the high power, nothing can be definitely 
determined , although there seems to be some felspathic 
material present. 

The cherts are red and white in colour, and clearly 
represent silicified slates. 

The breccias contain two distinct types---<>ne with, and 
the other without, mica. This distinction was ma.de from 
hand-specimens in the field, and is supported by micro­
scopic examination. Both these rocks are found apparently 
interbedded with the slate members of the series. In 
hand-specimens small ellipsoidal pieces of red slates occur 
in them, while in the non-mica bearing type very narrow 
bands of these slates occur. This evidence proves con­
clusively that these rocks were deposited under water con­
temporaneously with the sla.tes. 

The non-mica bearing or felspathic type weathers to a 
reddish rock rese.mbling a felspathio sandstone or grey­
wacke. The fresh rock has .. bluish /P'ey colour, while 
intermediate samples have a purple tinge, and are very 
similar to specimens from the Dundas series as developed 
near Dundas. The only minerals reoognisable in hand­
specimens are opaque and decomposed felspar, and a car­
bonate (calcite or dolomite), which occurs as narrow veins. 
Under the microscope the rock is seen to oonsist of 
numerous angular fragmentB of felspar in a finer matrix 
of the same material. l\fany of the felspar grains are 
remarkably fresh, but all gradations to an opaque and 
completely decomposed product are pr€6ent. Of the freBh 
grains many are recognisable a.g. plagioclase by the.ir 
lamellar twinning. The remainder appear as fragments 
of simple crystals, which judging by the proportions of 
sodium and potassium in the analysis (Table No.2), must 
be either soda-orthoclase or anorthoclase. A secondary 
carbonate (calcite or dolomite) occurs as veins and small 
patches throughout the section. Hrematite appears as 
small opaque grains of secondary origin. Chlorite appears 
v .. :ith a greenish colour, and is generally dark between 
crossed. nicols, due to very low double refraction , but 
occasionally gives polarisation colours low in the 1st order. 
It appears generally as irregular areas containing small 
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grains of limonite. It is secondary in origin, but the 
original minera.l of which it represents the altered product 
cannot be satisfactorily determined. In a few cases chlorite 
and felspa.r laths appear as an ophitic intergrowth, sug· 
gesting the replacement of pyroxene, and the fragment 
of rock appears to be an altered dolerite or allied type. 
The analysis of this rock.type is given in Table No.2. 
The high percentage of ferric oxide is accounted for by 
the hrema.tite in the rock. The magnesia will occur mainly 
in the chlorite, as will also tbe ferrous oxide. Some of the 
lime, and possibly also magnesia will be present in the 
carbonate, which will probably be close to calcite in com­
position. The ratio of soda to potash is 6 : 1, and felapa.rs 
will, therefore, be ohiefly sooa aud soda-lime felspara, 
the potash being present as soda·orthoclase or anorthoclase. 

The original composition of this rock m \lst have been 
mainly felspar, with a smaller amount of probably augite. 
The augite has been completely altered W chlorite, while 
much of the felspar has been changed to opaque kaolin. 
This alteration and decomposition has resulted in the. 
production of brematite and ca.lcite in addition to the 
above pr~ucts . 

TABLE No. 2.- Analyseg of Dundas Breccias. 

COllstituent. I. II. 

Si 0 ......... . ......... . 46 '60 48'08 
Fe 0 .... ................ .. .. 0'26 0'49 
Fe 8 1 ", ...•. •••••.••••••••. 0'83 
Fe2 0 3 •••.•••• 19'16 21'61 
Al2 Os .... .. ... ................. . 19'28 18'91 
Mn O2 ••••••••••••• • 0'22 
ea 0.... . . .......... . . 2'9·") 2'35 
Mg 0 .......................... . 
K~ 0 .......... .. .... , ... ...... . 

4'49 5-07 
~I' 54 1'20 

Na,O ........... ...... . 3'29 0'67 
Loss on ignition ...... . 4'06 1'70 

100'80 100'41 

I. - Felspathic breccia. Magnet Creek, near N .E. cor· 
ner of Section 5137. 

II.-Micaceous breccia. No. 14 Plat, Magnet Mine. 

• 

• 
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The micaceous type is a dark-grey, fine-grained rock, 
with quam and mica visible t.o the naked eye. It 
weathers to a. brown or brownish-red product in which 
white mica is the only recognisable mineral, although 
occ&sioually decomposed felspar can also be detected. 
Under the microscope, this rock is seen to consist of 
angular fragments of quartz, felspar, and mica., in a fine 
groundmass of the same minerals, together with hrematite, 
calcite and chlorite. The quartz oocurs as the usual clear, 
glassy J variety . The majority of the felspars are 
untwinned, but others have the typical lamellar twinning 
of the plagiocla.ses. Biotite occurs as brown, pleachroic 
:flakes, giving polarisation colours of 3rd order. Muscovite 
is present as clear, colQurless flakes, giving polarisation 
colours similar to those of biotite. Calcite occurs 8S small 
patches, and narrow veins throughout the section, and also 
plentifully as an alteration repla.oement of the fe-lspaT 
fragments. A chloritic mineral is present as flakes, and 
also as more equi-dimensions and rounded grains. The 
cblorite in the form of flakes clearly represents altered 
blotite, but the origin of the remaining chlorite cannot be 
determined. Oxides of iron occur plentifully throughout 
the section as secondary products, in some ca.sea almost 
entirely replacing felspars. The matrix is very much 
deoomposed, and rendered opaque by oxides of iron, and 
consisted mainly of felspars. This rock, therefore, consisted 
of angular fragments of quartz and felspar, and also flakes 
of biotite and mU8COvite, ill a. finer matrix of mainly fel­
spathic material. This type differs from the other in 
containing quartz, biotite, and muscovite, but is otherwise 
very similar. It occurs as distinct beds, and there does 
not appear t.o be any gradation between the two types. 
The analysis of the micaceous type is given in Table No. 
2, and shows it t.o be very similar to the felspathic type. 
The main difference is in the pro{X>rtious of the alkalies, 
potash being in excess in the mlcaceous type. This is 
explained by the presence of the biotite and IDusoovite, 
which both contain potaesium. The lower percentage of 
soda is t.o be acoounted for by the fact that there is much 
less falspar in the micaoeous type, while quartz is more 
abundant. The presenoe of the latter explains the 
increased silicia percentage in the micaceous type. 

These two rocks may be distinguished by de6Cribing them 
as felspathic and micaceous respectively. They oollsist of 
minerals which were originally all of igneous origin, but 
the rocks themselves are of fragmentary origin. Their 
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field occurrence prov:es them to have been deposited under 
water along with the associated slates. The rocks must, 
therefore, be e.ithel submarine bedded tuffs or detrital 
sediments derived almost entirely from igneous rocks. 
There is very little evidence on which to distinguish 
between these two modes of origin. The angular nature 
of the fragments rather favours their origin as tuffs. The 
flagments are not, however, a.ll of the same nature a.nd 
composition, which is generally a criterion for tufaceous 
deposits. Glasa usually accompanies tuffs, but is absent 
in these rooks. If the rocks are tuffs , the magma must 
have crystallised before being subjected to explosive action. 
This would also explain the different compositions of the 
component fragments. In the micaceous type the occur­
fence of biotite and muscovite has to be explained. Bio­
tite usually crystallises only under plutonic, but also some­
times hypabyssal, conditions, and is Tare or absent under 
other conditions . Some flakes are included in quartz, and 
the fragment of quartz and biotite probably reprpsents 
a piece of granite or allied rock. 

The bulk of the evidence is rather opposed to the idea 
of a tufaceous origin, and the rocks , are, therefore, con­
sidered to be sedimentary breccias, oomposed almost 
entirely of igneous minerals and rocks. The types are very 
interesting and unusual, and the exact processes by which 
large thicknesses of angular fragments of igneous rocks 
and minerals of very uniform grain-size were accwnulated, 
is by no means clear. The felspathic type is clearly con­
nected with intermediate to basio igneous rocks as frag­
ments of such rocks occur in this type. The micaceous 
type contains quartz and mica, and probably fragments of 
granitic rocks, and is therefore partly derived from acid 
igneous rocks. These rocks will be, as far as the present 
evidence goes, oonsidered as sedimentary breccias, com­
posed of igneous material. The igneous material was 
probably derived in some manner from the contempor­
aneous porphyroid activity. but the exact processes cannot 
at present be explained, 

In describing these rocks as breccias t hey must not be 
confused with the breccias from North Dundas, which is 
the type locality for~the Dundas series. The latk.r breccias 
are coa.rse-grained greenish types ma.de up of fragments 
of a cherly nature. Only one small outcrop of these 
occurs within the Waratah district, 

The structural features of this series could not be satis­
factorily determined, Outcrops and sections where strikes 

• 
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and dips could be measured we.re limited to stream-beds 
and artificial sections like roads, tramway-cuttings, and 
water-races. In these exposures, too J the beds are massive, 
and great care is req aired to distinguish between joint 
and bedding-planes. The recorded strikes have a large 
variation in direction, ranging from 00 to 1350 , the most 

.general appearing to be east and west. 
Owing to the impossibility of determining the structural 

features, no idea of the thickness of the series could be 
obtained. The 1Jlembers of the series are found in all 
parts, and oocrupy aimost half of the present surfa.oe of 
the diBtrict. They occur a.t all e levations from 800 to 2200 
feet above the sea, and the aggregate thickness of the 
series must be oonsiderable. 

This rock series is identical with that developed in the 
tinfield of North--ea.st Dundas. and termed by Ward(') 
the Dundas Slate Series. The purple slates and tuffs, 
and also the cherta, of the 'Varatah district agree with 
those of Dundas .s .teecribed by Wa.rd. Samples from 
th~t district seen by the writer are identical lithologically 
with, but appear to be intermediate in texture between, 
the slates a nd br~ias of the Waratah district. On the 
track to the Godkin Mine, near the Washington Hay :Mine, 
a coarse green breccia occurs, and is similar to those des­
cribed by Ward. Rooent work by A. McIntosh Reid in 
that district has also proved the identity of the two series. 

As regards the age of this Dundas series very little evi­
dence is at present available, and they are referred to the 
Cambro-Ordovician system on the grounds that they 
unconformably overlie the Pre-Cambrian schist6, and 
unconformably Wlderlie definite Silurian strata. In 1902, 
the late T. S. Hall('). described some graptolites from the 
Dundas slates, but Loftus Hills statesC') II there is some 
doubt in regard to the reliability of this determination 
in tixing the age of the DWldas slates, for repea.ted search, 
both at the locality where Hall's specimens were supposed 
to have been procured, and elsewhere in the series, has 
signa.lly failed to provide another specimen." \Vithin 
the Waratah district the Dunda.s series are olearly older 
tha-n the Silurian strata., which occur in the western por­
tion of the district. Further, they appear older than the 

(') Ward, L. Keith, The Tin Field of North Dundas: Ge"logical Survey 
(Tus.) Aullctin No.6, 1909. 

(3) Hall, T. S., Evidence of Graptolite8 in Tasmania: Roy. Soc. Tas., 
] 902. 

(4) Hillll. Loftus, The ProgrE!!'lIl of Geolngical Research in Tasmania since 
1902: Royal &>cielY of TItI~mani8, p. 119, 1921. 
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Bisohoff seri .. , which o¢ur as a faulted block let down 
into the Dundas series. The Bischoff series are regarded 
by the writer as probably Ordovician in agee'), and the 
Dundas series would, therefore, occupy a position in the 
lower part of the Cambro-Ordovician. 

Correlation with similar occurrences in Victoria- the 
nearest of the mainland States--does not help greatly, 
although the following attempted correlation with the 
Heathcotian (Upper Cambrian) series may prove to be of 
some value. Loftus Hills (') suggested. the possible cor­
relation of the Porphyroids, of which he considered the 
Dundas series a part, with the He'a.thcotian series. Later, 
the same investigator(,) proved that the Dundas slates 
and brecoias, the Read~Rosebery schists, and the felsites. 
and keratophyres of the porphyroid igneous complex, con­
stitute a. conformable series in asoending order. The Dun­
das EJeriee in themselves suggest a oorrelation with the 
Heathcotian in the occurrence of the cherts which they 
contain. The Heathootian series are characterised by the 
presence of diabasic lavas and tuffs, and also cherts whiph 
have been shown by Prof. E. W. SkeatB(') to represent 
tuffs metasomatically replaced by silica. The cherts of 
the Dundas series undoubtedly represent silicious altera­
tions or replacements of the slate members. The Dundas 
.latee of the Waratah district are very fine-grained, but 
otherwise similar to the breoQias, and appear to consist 
entirely of igneous (felspathio) material. The cherts of 
the Dundas and Hea.thcotian series thus appear identical 
in mode of origin, a.nd can reasonably be correlated with. 
one another. 

It must be remembered, however, that the correla.tion 
is by no means complete because the Heathcotian series· 
consist mainly of slates and sandstones, with interbedded 
diabase lavas and tuffs, and cherts, while the Dundas and 
Porphyroid series are composed mainly of igneous materia.l· 
(lavas, tuffs, breccias, &c.). However, consideration must 
be given to the oocurreuoea of lavas, tuffs, and cherts 
(representing replaced igneous material and tuffs), in the 
Victorian a.nd Tasmanian series, a.nd the possible correla­
tion of the Dundas and Porphyroid series with the H eath­
ootian. The Heathcotian series are now regarded as Upper 

CS) :-lee p. 32. 
(0) Hills, Loftus, The Jukes Dal'wln Mining Field: Geological Survey­

(Tas.) Bulletin No. lA, pp. 61-02, 1914. 
(7) Hills, Lnftue, Geolugical Survey (TlUiI.) Bulletins No~. 10 and 23. 
(') 8keatll, E. W., On the Evidence of the Origin, Age, and Alteration. 

of the Roclr.e near Heathcote: Proc. Roy. Soc. Viet. , 1908. 

• 
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Cambrian on the evidence of the Dillesus beds with 
associated Protospongia cherts at Heathcote, and if the 
-correlation of the Dundas series be a true one, then this 
series must also be regarded as Upper Cambrian. 

(c)-Th. Bischoff S.ri.8. 

The Bischofi' series consists of alternating beds of slates 
and sandstones with very subordinate amounte of con­
glomerate and breccia. The slates are generally dark-grey 
to black in colour, but light-coloured 'varieties also occur. 
They are thinly bedded, and along the valley of the Magnet 
Creek are very thinly laminated. The sandstones are fine 
to medium-grained varieties, and have been largely altered 
to quartzites. The fine-grained varieties are thinly bedded 
and :Baggy, and have white mica. plentifully developed on 
the bedding-planes. In and near the Persic Mine breccia 
and breccia conglomerates occur. The breccia is expoeed. 
in No.1 adit, where it forms a thre&-feet bed, and con­
sists of angular fragments of white slate and chert in a 
darker groundmass. The footwall part of this bed is soft, 
and the hangi~g-wall part is silicified. Breccia-conglom­
erate occurs with the gossan of Chaffey's lode, while 
another exposure is visible several chains to the east. 

Owing to the comparatively smaH number of exposures, 
.and the complicated structure of these beds, no accurate 
seqtion and thickness of them can be given. The strike 
varies from 00 to 1100, but is generally between 300 and 
60°. The beds are folded into a seri"" of fairly steep 
anticlines and synclines, with overfolding to the south­
east at some places. The longest exposure at right angles 
to the axes of the folds is two miles, while the outcrops 
of theee bed. vary in altitude from 1200 feet to 2500 feet 
a.bove sea-level, so that the thickness of this series is con­
·sidera.ble. 

As indicated in the naming thereof this series is typically 
developed in the vicinity of Mt. Bischof!. Here th ... e 
strata occupy a tract of country two miles wide, but which 
decreases in width in the direction of Magnet. They have 
been exposed as a result of faultmg, and the whole a.rea 
occupied by them represents a large block faulted and 
dropped against the rooks of the Dundas series. The only 
other exposure of this ssries is a very small area at the 
Magnet Mine, but which is just outside the apex of the 
above faulted block. 

No dired:. evidence is available to detennine the age of 
-this series, as the series has not, up till the present, 
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yielded any fossils. It is faulted against the Dundas. 
series, and is younger than this latter series, but this. 
relation is of little use as the Dundas series is also 
of undeterminable age as fa.r as any fosail content IS OOll­

cerned. Within the Mt. Bischoff and Silver Cliffs area.. 
the Bischoff series are intruded by acidio and ultrabasic 
igneous rocks of Devonian age, and are, therefore, Silurian 
or older. In comparison with the typical Silurian system 
as developed on the Victorian. Magnet leases, on general 
lithological and structural features, the Bischoff series must 
be considered. as a much older formation, a.nd, therefore, 
belong to the Cambro-Ordovician System of Tasmania. 
In particular, the Bischoff series is probably to be corre­
lated with the Balfow', and also the Mathinna series of 
slates and sandstones which are classified under the Cam­
bro-Ordovician system('). 

On general lithological ch!U"acters and structural 
featuree, the Bischoff series could well be correlated with 
the Ordov;cia.n system of the State of Victoria. This 
would be in agreement with the placing of this series 
together with the Balfour and Mathinna series in the 
upper part of the Cambro-Ordovician system. The 
Bischoff series are younger than the Dundas series. and if 
the latter be correctly correlated with the Heathoot-ian 
(Upper Cambrian) of Victoria . the Bischoff series must 
neoeesarily 'be of Ordovician age. 

(d)-Siluritvn System. 

The rooks of this system which outcrop in the district 
consist of sandstones, shales, and argillaceous limestones. 
The sandstones are white, medium-grained, loosely com­
pacted typ"", and are generally thickly bedded. Con­
glomerates occur at the Victorian Magnet Mine, but these 
coarser silicious sediments are not plentiful. The shales 
are fine-grained clayey types of a light to greyish colour. 
The limestones are dense, bluish rock s, and usually con­
tain much clayey materiaJ which renders them impure. 

Owing to the lack of outcrops no detailed section of the 
strata can be given. In the Victorian Magnet Mine 
these Took-types are interbedded, with the linoostones 

occurring in the forms of lenses. Judging by the .surface 
'outcrops, the sandstones appear to be the most plentiful 
rock-type, but this is due to their more resistant nature , 

(') J.oftns Hills, M.B.E.. M.Sc., The Progres. of Geological Research in 
Tumania since 1902: p. 119, 1921. 
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and underground works prove the presence of shales in 
at .least equal amounts. The limestones are inferior in 
amount, and the conglomerates are much more SQ-. 

The beds of this system ouwrop in the west, and south­
west parts of the district, and occur at the following 
localities: -

Along the Mt. Stewart track between the Whyte 
and Castra Rivers. 

At the I6-mile peg on the Waratah-Coriuna roa.d. 
Along, and to the weet of, the old track between 

the Victorian Magnet and Bell's Reward mines. 

It is probable that these outcrops are parts of a much 
larger exposure of Silurian strata, but time did not per­
mit an examination of the intervening oountry being ma.de. 

In the Godkin-Bell's Reward area. these beds have a 
general strike, varying from north-north-west to north­
We9t. The general dip is 400 to the north-eaat, but in 
the No. 5 Tunnel on the old N orib GOOkin lease, a syn­
elinal fold, accompanied by faulting, occurs, and the beds 
to the east are vertical in some places, and dipping to the 
south-west in others. At the 15-mile peg, on the Waratah­
.Corinna road, the sandstones appear to be horizontally 
bedded. 

These beds are highly fossiliferous, but owing to the 
limited outcrops, collecting is practically confined to the 
mine workings. The fossils obtained were mainly brachio­
pods, and the foll owing genera occur :- Atrypa., Orthis, 
Spirifer, and Rhynchonella. In addition, encrinital 
stem-joints, several species of trilo.bites, and other brachio­
pods, including strophomena, have been reported. 

These fossils are typical of the Silurian system as 
developed in Tasmania, and enable these strata to be cor­
related with those at other loo'ilities, such as Zeehan, 
Queen River, Dundas, Huskisson River, Wilson River, and 
Middlesex. 

The relation between the Silurian strata. and the Dun­
das and Bischoff series could not be determined, as nowhere 
in the district examined do they come into oontact. The 
Devonian igneous rooks were everywhere in contact with 
the Silurian strata, but to the west between the Castra 
and the Whyte River, the Silurian and the Dundas series 
probably come into direct contact, a.nd the relation is 
likely to be a faulted one. On lithological grounds, the 
Silurian are distinctly younger than either the Dundas 
or the Bischoff series. 



(e)-The Tertiary System. 

The beds belonging to this system oonsist of oonglom ... 
rates, gra.vels, sands, sandy clays, and mudstones. 

The gleatest thickness of these strata is about 100 feet, 
which ooours at the northern extremity of the Magnet 
Range in the district. The basal members oonsist of heavy 
conglomerates and gravels, the boulders in which have 
diameters up to 12 inches, and occasionally much larger. 
Small quantities of gold, and possibly cassiterite, are asso­
ciated with these basal members. Succeeding these occur 
fine-grained sands, sandy claySl, and mudstones, with water­
WOn! pebbles and bouldero distributed erratically through 
them. The boulders throughout the aeries are all water­
worn and rounded, and include numerous rock types of 
which the following are IDost prominent: -Quartz, quartz­
ite, charta, slates, Dundaa mioaoeou8 breccias, porphyries, 
and red and white granites. Man)" of these rocks may have 
been derived locally, but others, such as the red granites, 
must have been transported oonsiderable distanoee, as none 
occur locally. The most interesting of these transported 
boulders are those of soft sandstone oontaining numerous 
typical Penno~Carboniferous f08Bils. 

These Tertiary beds contain brown coal deposits in the. 
vicinity of Waratah, and they extend and increase in thick­
ness towards the north, pointing to the existence of the 
Tertiary land surface to the south. The Permo-Carbon­
iferous boulders must, therefore, have been transported 
from the south. The nearest outcrop of Permo-Carbon~ 
iferous strata. in this direction is at Barn Bluff, 30 miles to 
the south-east, though during Teritary time there may 
have been other outcropse much nearer but which have since 
been denuded. 

Besides the brown coal deposits at Waratah referred to 
above, similar deposits ooour on the Magnet Range and. are 
exposed where the old Pieman Track crosses the head of 
Kyber Creek. The relation of this latter deposit with the 
Tertiary basalt is not very clear in the small expoeures 
available, and the brown coal cannot be said, definitely , to 
underlie the basalt. 

These Tertiary depooite formerl y oovered nearly the 
whole of the eastern part of the district, but they have 
been largely denuded, and now only remnants are left 
under protective cappings of basalt. 

The beds of lignite and ligneous 01&Y9 within the seriee 
contain numerous foesil leaf impressions. Collections of 
these have been made from localities near Wa~atah. and 

• 
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have been described- by Johnston(1°), who referred some of 
the forms to the genera EucaJ,ypt1J,I, Qtu:rc'UB, Laurus, 
Gycadites, and Ulmm, and identified the following 
spemes: -

Laurw .prenti; (Johnston). 
Eucalyptm kay ...... (Johnston). 
Quercu. bi.choffenai. (Johnston). 
Ulmu. ta.manicm (Johnston) . 
Tu,:cite. thuream (Johnston). 

Johnston states" that the character of the leaf-remains 
at Mt. Bischoff i. very different from that of any other 
Tertiary deposit in Tasmania., and &8 yet it is impossible 
to determine the true position of the deposit in the Tertiary. 
system in relation to widely separated basins. JJ 

The beds of the Tertiary system are horizontally bedded, 
and any earth movements which have affected them have 
been thooe of direct uplift. 

These bed. rest on the upturned edges of the lower 
Palreozoio sediments, the Devonian igneous rocks, and also 
on the upper Meeozoic diabase. Practically everywhere 
throughout the district they are oovered by flows of Ter­
tiary basalt. 

(f)-Recent Depont •. 

River grave19 and alluvium are fanning to a slight extent 
along the ooursee of the Pn?eeIlt streams. The streams are 
in a very youthful state of development, and the forma­
tion of alluvium cannot take plaoe along the greater part 
of their length. The development is greatest at the heads 
of the streams on the surface of the plateau. 

(3)- THE IGNEOUS ROCKS. 

(a)-Sequeme of tke Ign,oU8 Rocks. 

Dundus Bud Porpbyroid I Much decompOl5ed rocks intruding the 
Sf..ries Dundtts Serie~. AllY lavas twd tuffs 
. included in th~ Dundas Series. 

----------.------------------
I 

Peridotites, pyroxenites, gabbros, syen-
ites, gru.nites 8hd t1ssociated porpbyrie~ 

--~----

])evonian 

Upper Mesozoic I Diabale 
--------------- ,------------------------
Tertiary .......... .. ......... Basalt 

(,0) Geology of Tasmania. R. bI. Johnltoll, 1@8S. 
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(b)-Porphyroid 19n<om Rockl. 
The whole of the rocks of the Dundaa Series are compooed 

of material of igneous origin. If these represent definite 
tuffs they are related to the Porphyroid period of igneous 
activity. Even if the rocks represent sedimentary breccias, 
the bulk of the material must have been derived from the 
53-me source. 

Tn addition to these fragmental rocks, a. limited number 
of exposures of ancient igneous rocks occur. These appear 
only in a8Bociation with the Dundas Series, and are, there­
fore, cla .. ified with the Porphyroid Series. Along the 
Magnet Tram, east of the Arthur River, a number of 
dykes of completely' decompooed material occur. They were 
originally either basic or ultra-basic types, but all that is 
recognisable now is small quantities of a brownish mica­
ceous mineral. Another type which is much fresher 
reeemblee a. fine--grained basalt, and is sometimes vesicular. 
Under the microscope a specimen (from a locality 60 chains 
south-south-weot of Magnet) of this type is found to oonoist 
of felspar, augite, and hornblende. The feispar is not 
fresh, and consists of numeroue lathe without any general 
arrangement. A pale augite occurs in allotriomorphic form 
in intergrowth with the felspar laths. A large amount of 
the augite has been rendered opaque by decomposition with 
fonnation of oxides of iron. A brown mineral with polar­
isation of colours and pleochroism corresponding to that of 
hornblende also occurs. It appea'" to be hornblen de 
replacing some of the augite. The rock type is a diabase 
(or dolerite). This rook is doubtfully referred to the Por­
phyroid Series on account of its comparative freshnees. 

(c)-The Devonian l.gneo,,", Rock •. 

(i)-Acidic. 

Granites and A8sociated Dyke Rocks.-Granite outcrops 
to only a slight extent within the district, but in the imme­
diate vicinity large areas of it occur. At the south-eastern 
part of the Mt. Jasper Company's Mt. Stewart le·lBe 
granite oocurs, and is a part. of the much larger ma88 which 
forms the bulk of the Meredith Range. This rock is s 
very light-coloured , medium- to coarse-grained variety , 
showing in hand specimens white felspar, quartz, and 
biotite. A. M. Reidel) gives the following description of a 
microscopical examination:-

(I') A. M. Reid, O&mlridiam in Tasmania: Geological Survey (TuJ 
Bulletin No. 32, 1911. 
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.. In their order of relative .abund·anoe the com­
ponent minerals are orthoclase, plagioclase, quartz, a.nd 
biotite. Orthoclase is the predominating mineral, and 
occurs in white, sometimes idiomorphic, crystals. 
Plagioclase is not oonspicuous to the unaided eye, but 
under the microscope it is seen to constitute a large 
portion of the rock. Biotite, in medium-sized indi­
viduals, is scattered ind1scriminately through the rock, 
and pellucid quartz in relatively large crystals is 
prominent.' , 

Thus the rock-type is a normal biotite granite. 
In association with this granite of the Meredith Range 

A. M. Reid has described quartz porphyry and quartz tour­
maline dykes. 

Granite also occurs along and to the south of the 
W&ratah-Corinna Road to the ea.st of the Arthur River. 

Along the Arthur River between the junction of the 
Seven-mile Creek andl the Arthur FaUs , acid and inter­
mediate porphyritic dyke rocks occur. The acid member 
io comp~ of large phenocrysts of white felopar &nd qua.rtz 
in a fine ground-mass of felspar, quartz, and a ferro­
magnesian mineral which is probably hornblende. The 
rock-type is , therefore, a quartz-felspar porphyry . 

Accompanying this qua.rtz-felsper porphyry there is a 
more basic rock-type in which quartz appears to be abeent 
in hand specimens. It is composed of phenocrysts of white 
felsp ar in a dark ground'-mass of felspar and probablv s­
ferro-magnesian mineral such as hornblende. The rook­
t ype is a diorite porphyrite. 

These rocks occur as a long narrow dyke with the quartz­
felspar porphyry forming the main portion, and the 
diorite porphyrite the marginal portions. Small dykes of 
the diorite porphyrite branch off from the main dyke. To 
the south this dyke connects with the main mass of the 
granite near the head of Campbell Creek. To the north 
the dyke has not been located in nttt, but from numerous 
boulders in School Creek and an occasional one in the inter­
vening country it is evident that the dyke extends as fa.r 
north as School Creek. 

About 10 chains north of the Magnet tram bridge over 
the Arthur Rivel', in a cutting on the east bank, an acid 
dyke is exposed. This rock is a fine -grained, greyish type 
felspar being the only, mineral recognisable in hand speci­
mens. It is altered to a slight extent and oontains 
limonite. The rock-type is probably a felopsr porphyry. 
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(ii>-Intermediate. 

Syenites and DWrites.-Theee rocks are not developed to 
any great extent in the district, with the exception of an 
area between the Whyte and Heazlewood Rivers. This 
area crosses the Waratah-Corinll& Road between the 12-
and l3-mile pegs, and extends both to the north and the 
south. To the south it extends as far as the old North 
Godkin Mine, now part of the Victorian Magnet. 

This rock is a fine- to medium-grained, light--coloured 
variety of even, granitic texture. In hand-specimens flesh­
coloured orthoclase and a greenish mineral, probably horn­
blende, appear to be the sole oonstituellta. W. H. Twelve­
treeo(") gave the following description of this rock:­
Ie The granitic-looking rock is to be seen most favourably 
at the Godkin Mine, on the Whyte River, and, there it is 
found to be syenite (quartzless granite, the oonstituents of 
which &'l'e orthoclase, oligoclase, chloritic pseudomorphs 
after hornblende, and a little quartz). " 

The same investigator(13) also describes a syenite <I from 
the bank of the Heazlewood River, a mile north of the road 
at the l3-mile. A light-grey hornblendic granitoid rock, 
with hornblende very plentiful. Constituents: Orthoclase, 
oligoclase, hornblende, quartz, a.nd acceesory sphene. The 
quartz is very miarolitic, and beautiful granophyric inter­
growths of quartz and felspar are abundant. Mica absent 
or very rare. The orthoclase 800mB to predominate over 
the triclinic felspar, but the rock is evidently verging on 
quartz-diorite. " 

The microscopical examination of a specimen from & 

tributary of Bell', Reward Creek, 20 chains east of Bell's 
Reward Mine, gave the following result8:-It has a holo­
orystalline, alltriomorphic, even-grained texture, and a 
granitic structure. The section consists of felspar, quartz, 
and an ,altered ferro-magnesian mineral, with felspar farm­
ing about 60 per cent., and the quartz slightly in excess of 
the ferro-magnesian. The felspa.r shows much lamallar 
twinning and is mainly plagioclase. The analysis mows 
that potash is absent and that the ratio of soda to lime is 
nearly 4 to 1, so that the plagioclase mu,t closely approach 
albite in oomposition. Quartz occurs in the usual clear 
glassy variety with numerous small inclusions. Chlorit4 

(II) 'J'welvetrees. W. H., Report on Mineral Fields between Warl:lhh end 
Long PlaiIl8, 1903, p. 23. 

(IS) Twelvetrees, W. H., Petrograhical Report: Report of Secretary for 
Minea, 1899-19(Kl, p. ccxii. 
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is present as an alteration product of a. ferro-magnesian 
minera1. The original mineral occurred as irregula.r flakes 
with one prominent set of cleavage planes. This suggests 
biotite as the original mineral, hut in hand specimens the 
general appearance is rather tha.t of an altered amphibole 
or even pyrroxene. Further, the appearance of the altered 
mineral is very similar to the hornblende in the syenite­
porphyry deecribed below,(U) the hornblende appearing as 
irregula.r flake-like fragments with only one prominent set 
of cleavage plan.... The chlorite would, therefore, appear 
to ha.ve resulted from the alteration of hornblende, and 
this is in accordance with the determinationS' of Twelve­
trees. The rock-type is intennediate between that of a 
syenite and a granite, and the silica percentage (66·56) in 
the analysis also places it between the two groups. If any­
thing, the rock has affinities rather with the sy~ni~, a.nd 
as this name has already been applied to the rock it will be 
adhered to. Soda is the only alkali present, and it exoeeds 
the line in the ratio of 4 : L The type is, therefore, a 
soda-syenite with albite, quartz, and hornblende preeent. 

Table No.3 contains an analysis of a specimen from the 
above locality. 

TABLE No.3. 

Constituent. I. II. 

-- I--;c---,--~- ---n=-::c~-
Per cent. Per cent. 

~~?o; · :::::: :::: :::::.: ::::: ::::: 
AI, 0 3 ..... . .................... . 

Mn ()~ .............. ... ......... . 
Ca 0 .... .... .............. .. ... . 

~:.~:::::::::::::::::::::::::.::: 
Ignition 10s8 ................. . 

66·56 66·72 
0'58 5'43 

15·90 15·33 
0·22 0·22 
1·55 1·50 
2·31 2·89 

!IIil 1·57 
5·86 '·56 
2·64 2·00 -------- _._--- --

100'62 100·22 

1. Syenite. Tributary of Bell's Reward Creek, 20 
chains east of Bell's Reward Mine? 

II. Syenite porphyry. Dyke between Heazlewood and 
Mt. Wright Mineo. 

(Both analyses by Goological Survey Laboratory.) 

(14) St:e p . .40. 
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This rook ooeupies a ooDsiderable tract of country which 
extends in a general north and south direction. It intrud"ee 
on its east side strata. belonging to the Dundas Series, and 
on the west strata. of the Silurian system. In addition, 
It is also found intrusive into the Devonian ultrabasic rocks. 
A large body of these ultrabasic rocks occurs within the 
s}"'6nite, and divides the syenite into two parte in the central 
portion. The eastern ann appea.rs to b& more dioritic in 
type, but only extremely weathered specimens were 
obtainable, and the rook-type may easily be the normal 
syenite. 

The other developments of syenite occur as narrow dykes 
intruding the ultraba.sio rocks and their serpentinised repre­
sentatives. The moet prominent of these is a dyke between 
the Mt. Wright and the Heazlewood Min ... on the Mt. 
Jasper properties. No solid outcrops are exposed, but the 
dyke appears to be about half a. chain wide and has a 
general north-westerly direction from the Hea.zlewood to 
near the Mt. Wright Min&-a. dista.nce of about 10 chains. 
It intrudes deoompoeed pyroxenite& of Devonian age, and 
is roughly parallel to a large ma8B of serpentinised harz­
burgit.e of the same age. A microeoopioal examination of a 
specimen of this rock gave the following results: - The rock 
is one with a holocrystalline, allotriomorphic, fine and even 
texture. It consists of felspar, hornblende, and quartz in 
decreasing order of abundance. The felspar is much 
deoompoeed and cannot be satisfactorily detennined , 
although lammelar twinning can be detected in many of the 
felspars. Quartz is preeent as the glassy variety with small 
inclusions. Hornblende occurs as irregular flakes giving 
polarisation colours of the second order. Only one eet of 
cleavage planes is prominent, but occasionally another set 
at anglea of 600 or 1200 can be detected. The hornblende 
is a light-greyish green in OOIOUf, and only faintly, if at 
an, pleochroic. The rock appears similar to the syenite 
described above, a.nd the type is a syenite porphyry. An 
analysis of this rock is given in Table No.3, and shows the 
oomposition to be very similar to the syenite described 
above. 

Small narrow dykes of similar syenite porphyry, and also 
of coarse syenitic ma.terial, intrude the serpentine on the 
track between the old Hea.zlewood ore-shed a.nd the mine. 

Similar material reoembling the syenite porphyry occurs 
in asaociation with the ga.bbro neaf the Arthur River dam. 

• 
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(iii)- Basic, 

liabbro8. - Gahbros outcrop at severa.! looalities. but 
do not cover any large extent of the surface. The 
largest Olltarop oocurs along, and to the north of, the 
Godkin track 30 chains ..... t of Boarding House Creek, 
It is intrusive into the Dundas series, a.nd on the west 
aide is in direct contact with the cherte. The rock is a 
medium-gra.ined greenish on6, showing in hand-specimeus 
decomposed felspar and a ferro-magnesian mineral. Under 
the microscope it is seen to have holocrystalline, alltrio­
morphic, even texture with a granitic structure, and is 
composed essentially of Celsrar a.nd augite. The felspar 
is much decomposed, and cannot be. 83.tisfactorily deter­
mined. Plagioclase is recognisable by its lamellar twinning 
in a. few cases. The augite is a light-coloured variety, 
giving polarisation colours of the second order and extinc­
tion angle. of 400 , The rock-type is a grabbo, 

On the eastern side of this body of gabbro a narrow dyke 
occurs as an off-shoot. It is finer in grain, but otherwise 
resem bles the parent body. 

Along the track from the deserte<l township of Healze­
wood to the Bell's Reward Mine, a narrow dyke of gabbro 
occurs intrusive into the pyroxenites. It is variable in 
texture from fine to very coa.J"9&.grained. The rock is 
composed of a milk-white mineral, probably saussurite, 
and dark-green acicular crystals of probably hornblende, 
and represents a saussuritised gabbro. Similar rocks OCcur 
along the Heazlewood River to the north. 

Another coarse gabbritic rock occurs in association with 
fine-grained syenite porphyry 50 chains north of the 
Arthur River darn. The two r()(".ks occur as a dyke-like 
body intrusive into the pyroxenil.<ls of that locality , The 
rela.tion between the gabbro and syenite-porphyry could 
not be determined . 

Gabbro outcrops along the Mt, Stewart tram to the 
south of the Castra. River. The rock is a fine to medium­
grained variety, showing felspar and ferro-magnesian 
mineral in equal proportions. A specimen from the same 
locality has been described by A, M, R eid(") as a gabbro­
amphibolite, the augite having been aJter<!d to amphibole, 

Diabase Porphyrite.-This very interesting rook falls 
into this group, but will be described with the other mem­
bers of the Magnet Dyke under that heading("), 

(1$) Reid, A. Metntoah, OlUlliridium in TU1ll8111a: Gt'ologieal Survey 
('rRS. ) Bulletin No. 32, p. 59.) 

("') See pp. 4b·62. 
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(iv)-Ultrabasic. 

Pyro:z;enite. and Peridotites.-Ultrabasic plutonic and 
hypabyasal rocks are extensively developed throughout the 
district. The largest outcrop of these rocks occur in the 
vicinity of Mt. Jasper J and extends northerly to the BaJd 
Hill and neighbouring osmiridium fields, and easterly 8S 

far as Heazlewood. Other localities a.re Mt. Stewart, 
the spur running south from the 12-mile peg on the 
'Varatah-Corinll& road, near the old Godkin Mine, around 
the headwaters of the Arthur River, both to the north 
and south of the Waratab-Corinna road, and at the 
Magnet Mine. Practically all the varieties of peridotites 
and pyroxenitee ooour in the district and the adjoining 
country. These have been deecribed by A. M. Reid("), 
and repetition will not be made here, only a few of the 
rock-types in the district being deecribed. 

A common type among the pyroxenites is one showing 
porphyritic crystals of orthorhombic pyroxenes. This 
rock is generally much decomposed, and often completely 
so. When more or less fresh it i's greenish in colour, but 
the decomposed specimens reeemble a. brown clay, from 
which the original porphyritic crystals stand out distinctly. 
Such typee ",*",r at the Magnet Mine, north of road at 
the Arthur River dam, north of Bell's Reward, a.t the 
old Jasper Mine, and between the Old and New J asper 
mines. At the latter locality, one specimen of the por­
phyritic crystals showed cr08S-twinning. 

T AB L E No.4. 

Constit.uent. 

Si 0, .................. . ...... .. 
Fe 0 ... ......... .... .. ..... ... . 
Fe .. 0 ..... .. ........ ..... .... .. 
AI') 0 . ...... .. ... .. .. ..... .. .. 
Mn 0') .................... . ..... . 
CtL 0 ......................... .. 
M~O .... .... .... .. ... ... .... .. . 
K,O ............ ............ .. . 
N&.') 0 ......... .. ......... ...... . 
Ignition 10S8 .................. j 

I 

H Y perst.henite 
(No.3 Adit, Old Jasper Mine). 

Per cent 
41;·36 
0·19 

11·23 
16·92 
O·H 
8·15 

14·92 

0·21 

S·36 

(''7) Rdd , A. Melnt08h, Geological Survey (Taa.) Bulletin .:fa. 32. 
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Aasooiated with this. ~ype and differing from it only in 
the absence of porpbyntlC cry~ta.lSlJ another variety OCCUI'S. 

The two are proba.bly only varieties of the one rock-type, 
and not separate types. Apart from the a.bove localities, 
~Ihere it ma.y be associated with the porphyritic variety, 
It also occurs at the Persie Mine, east of the old Godkin 
M.ine, between Luina and Hea.zlewood. at the jUllction of 
the Whyte and Castra Rivers, and on the Mt. Jasper 
leases. At the Persie mine, and north of the Arthur 
River dam, this variety has been rendered slightly 
schistose. 

The remainder of the pyroxenite6 occrur as extremely 
fine-grained rocks, and outcrop at the head waters of the 
Arthur River, along the Corinna road between the 13-
and IS-mile pegs, and on the Mt. Jasper leases. 

A microscopic examination of the porphyritic variety 
from the No. 3 arlit of the Old J"'per Mine gave the 
following reeult:-The rock is holoorysta.lline and hypidio­
morphic, with a porphyritic texture. It is composed 
almost entirely of an orthorhombic pyroxene, with a little 
augite. The orthorhombic pyroxene has been altered, and is 
nearly opaque in most cases. It is only slightly pleochroic, 
and gives polarisa.tiou colours of first and second order, 
and apparently approaches hypersthene in composition. 
Augite occurs dhiefly as interstitial material. It is a light­
coloured. variety, giving 2nd and 3rd order polarisation 
colours, and extinction angles up to 400 . The specimen 
examined differs from the U3Ual porphyritic type in that 
it is mainly composed of the porphyritic crystals, and very 
little ground-mass. The type is a hypersthenite. 

An examination of a very fine-grained variety from 
between the 14- and 15-mile pegs gave the following 
results : - The rock is holocrystalline and hypidiomorphic, 
with a porphyritic texture. The phenocrysts oonsist of 
very fresh augite in eight-sided sections in which twinning 
is common. The ground-mass is much decomposed, and 
the only minerals present which are recognisable. are 
small amoWlts of fresh felspar and a pyroxene. The type 
is evidently a fine-grained pyroxenite, whioh approaches 
the gabbros in having felspar present. 

Olivine-bearing rocks are not plentiful within the dis­
trict. The border of the serpentine belt to the east of 
the old Heazlewood Mine appears to represent one of these 
rocks. Under the microscope it is seen to be holocrystal­
line and alltriomorphic, with a coarse granitic structure. 
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The rock is oomposed of pyroxene and olivine, with the 
former slightly in excess. Both orthorhombic and mono­
clinic pyroxenes are PrEeedlt, but the former predominates. 
The orthorhombic pyroxene is non-pleochroic, and gives 
first order pola.risatioo colours, a.nd is enstatite or bronzite.. 
Much of the olivine has been altered to serpentine, and 
only a small proportion of the original material remains. 
The rock-type approaah ... that of thE> harzburgit.... 

Serpentine. - Serpentinised ultrabasic rocks occur at 
several localities. The serpentine east of the Heazlewood 
und Mt. Wright minee has apparently been derived from 
the harzburgite described a.bove. Serpentines &I"e 

numerous in the vicinity or :Mt. Stewart, and have been 
described by A. M. Reid("). 

An interesting fea.ture is noticeable in some of the 
pyroxenites in the district. They contain small ellipsoidal 
areas of quartz and oa.rbonates up to half an inch dia.meter, 
the average size, however, being a qua.rter of an inch . 
In hand specimens these areas appear to consist mainly 
of a carbonate, probably calcite, but at other localities 
they consist of quartz. 

The carbonatee occur in the pyroxenites at the Old 
Jasper Mine, and to the north-east of Be1l's Reward Mine. 
The specimens from the Old Jasper effervesce freely with 
hydrochloric acid, and qualitative tests prove the ca..rbonate 
to be calcite. Under the microscope, howev.er, theee 
eHiptical areas are found to consist of quartz and felspar. 
The quartz occurs on the outside as granular and roughly 
radiating grains. The felspars are much altered, a.nd shaw 
no twinning, and occur in the centre of the areas. Calcite 
occurs to a very limited extent, and appeus to replace 
felspar. These circular and elliptical areas must represent 
original features of the rock, and the quartz and felspar 
the ori,E!ina.1 minerals in them. The occurrence of these 
minerals, more especia.llv the quartz, in pyroxenites is 
unusual . Where the calcite occupies the whole of these 
areas it would appear to represent replacement of the 
original constituents. 

Where the road crosses the saddle, one and a. half miles 
west of Luina, the py'roxenite& poeeeea the same features, 
but the subetanoo in these ellipsoidal areas js quartz. 
The quartz crystals radiate from the outside to the centre, 
and appear to represent cavity fillings. The original con­
stituents may have been removed before the introduction 

(II) Reid, A. Mdntoah, Geological Survey (Tu.) Bl.Illelin No. 311. 
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of the quartz. Simila.r areas a.nd narrow veins of quartz 
are associated with the pyroxenit.es to the north of the 
Arthur River dam. 

There is no term to adequately describe these original 
structures in the pyroxenites. For descriptive purposes, 
though it is not used acourately, the term If pseudo· 
3mygdaloidal," will be used. 

(v)- The Magnet Dyke. 

This very interesting occurrence is being described sepa.· 
rarely, and in some detail , on account of its economic 
importance in connection with the Magnet Mine. The dyke 
is long and narrow, and has a general north--east and south­
west course. Its length is 5 miles with a maximum width 
of 20 chains in the vicinityl of the Magnet Mine, and a. 
general average width of 5 to 10 chains. The Magnet Mine 
workings are on the south·eastern side of the dyke, and 
prove it to have a westerly dip. Here the dyke is along 
the oontinuation of the southern fa.ult bounding the Bis­
choff series. To the east of the mine, where the dyke occurs 
along the other fault, it must have a south·easterly dip in 
conformity with that of the fault. 

Although this occurrence is referred to as' a dyke, it is a 
complex one with several rook·types present representing 
at least two intrusions along the same line. The cross­
section of the dyke va.ries from place to place along its 
length. The section at the Magnet Mine has been most 
fully dealt with, and will be d_ribed first. This section 
from east to west has been describecl( 9

) as follows :-

Websterite porphyrite. 
Diabase porphyrite. 
Orbicular or spheroidal we"bstkorite. 

The websterite porphyrite on the east of the dyke occurs 
as a. lens-shaped bod y.. It has' a maximum width of 360 
feet in the Magnet Mine workings (No.4 adit), but thrins 
out both to the north and south and disappears. This 
rock is much decomposed, and fresh specimens cannot be 
obtained. In hand-specimens it appears to be a porphyritic 
pyroxenite very similar to others occuring within the dis­
lirict. A specimen was sent to Prof. H. Rosenbusch for 
determination, and the following description(20) was given 
by this eminent petrologist: -" If we follow the rock back 

e'). (WI) Twelvetrtel. W. R., RPpott on the Mineral Fielllfll betw6e1l> 
Wal'atah and Corinna: Secretary ror Mines' Report 1899-1900 
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to its original or unaltered state, we shall find phenocrysts 
of bronzite or enstatite (now bastite) in a. ground~mass of 
rhombic and monoolinic pyroxenes (now a. mixture of ser­
pentine and a. chlorite mineral). It is therefore a por­
phyritic fonn of websteri_a web.terite-porphyry. Its 
nearest relations are certain bronzit6 serpentines (without 
olivine). In the. structure of tlie ground-mass it resembles 
the South African kimberlite and the mica-peridotites of 
Kentucky, described by Diller. In this purity of form the 
type is quite new to me. An analysis is: veI)" desirable. It 
must, free of water, give the formula. of the Mg-Fe meta­
silicates, and exclude orthosilicates. A12 0 3 would only be 
present in small quantity. Also, CaO would not be 
prominent.' , 

Thi. body of websterite porphyrite also decreases in width 
with increasing depth from the surface. It decreases 
rapidly to about No.8 level , but from here to the bottom 
(No. 14) level it maintains a fairly uniform but narrow 
width. In these bottom levels it is exposed' in the face of 
all the ""uth footwall drives. It appeanl as a dark-green, 
thinly-jointed rock, muoh altered, and consisting of bastite 
or serpentine. A sample from the faoe of the No. 10 south 
footwall drive was examined under the microscope. and 
found to consist mainly of bastite with a smaller amount of 
chlorite. 

The diabase porphyrite and the associated' variolite f.X'Cur 
as a belt 300 to 400 feet wide to the west of the websteriw 
porphyrite. The porphyrite i. a very fine-grained, d .. rk­
grey' rock, in which no minerals are visible to the naked 
eye. The variolite. is a somewhat darker rock in which 
appear whitish circular nodules up to a. quarter-inch 
diameter. It occurs as! narrow, irregular bands up to 3 feet 
in width in the porphyrite, and also as a margin to the 
latter. In some pla.oes the porphyrite. is veined' with quartz, 
generally whitish, but sometimes of a blackish tinge. In 
the Mao-net Mine the junction of the websterite and the 
diabase porphyrite has a bearing of 20°, and dips westerly 
at 500 . The following description is the result of a micro­
scopic examination of a specimen (probably from the foot­
wall of the diabase porphyrite) by Prof. Rosenbusch("): ­
"If a slide be made of the soft dark-green ground­
mass (which is soft enough to be scratched with a. knife), 
it can be seen to oons1st of a scaly aggregate, the scales of 
which can often be :recognisedl as chlorite, with very weak 

(tI) Twelvetrees, W. H., Report on the Mineral Field8 between Waratah 
and Corinna.: Secretary {or Mines' Report, 1899-1900. 
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double refraction , and optically positive; optic axial angle 
very small. Pleochroism weak, normal-green for ra.ys 
vibrating parallel with the surface of the flake, yellowish­
white for those vibrating perpendicular thereto. In it are 
lying colourless sections variously bounded, but always with 
crystallographic contours, long. rectangular J and prismatic, 
also nearly quadratic, extinguishing sometimes straight, 
sometimes oblique. In oonvergent light these often show 
the emergence of a positive bieectrix of a. not very large 
axial angle, 90metimes the emergence of a. negative bisectrix 
of a very large axial angle. In the first oa.se no structure 
is recognised.; in the second, a more or lees scaly or fibrous 
structure. Their refractive index differs little from that 
of the main mass, and there are often seen lying in these 
apparent crystals green heaps of soales without any clear 
boundaries, but pa.BBing into the oolourlees substance and 
having the same optic orientation. In the colourless sec· 
tions there are also lying homogeneous and homoaxial 
pseudomorphoses of chlorite, poor in Fe (Leuchtenbergite) 
after a pyroxene mineral, but I cannot say whether the 
latter was monclinic or orthorhombic. Further, in the 
green mass there are circular hollow spots (nearly always 
IJlITrounded by cracks), which were no doubt originally 
amygdaloidal cavities, but are now filled with mixed 
chlorite and quartz spherulites of irregular architeeture. It 
i. quartz (optically + and uniaxial), and not chalcedony 
(optically - and biaxial). Finally. in the ground-mass 
are little aggregations of iron ore, which I have not 
examined more closely. They dissolve easily in HCI, which 
also attacks the ohlorite and leuchtenbergite. Now, if a 
slice be made through the nodules, which are much harder 
than the grouud·mass, and 90metimes cannot be scratched 
with a knife, here and there chloritic spots are seen, OOll­

taining small section. of chalcedony amygdules. Inside the 
nodules is 80metimee some ground-ma.se. More frequently. 
however, the nodules oonsist af colourlees substances. Large 
aggregates of granula.r, or even radiating, quartz are seen, 
sometimes without any regular external boundary. soroe­
times plainly, and without doubt, showing the fonn of 
felspar. These are replacement pseudomorphoses of quartz 
a.fter felspar, of such beauty &6 I know only in quartz por­
phyries. Between these pseudomorph08es of quartz after 
felopar there are roughlJ"radiate bundl... and opherulitic 
crystals of felspar, which froro their optical behaviour clearly 
belong to orthoclase or andesine. They are partly converted 
into sericite, and when this happens the nodules can be 
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scratched with a knife. Finally, the nodules are much 
intersected by veins of qua.rtz, the fillings of cracks in the 
rock. Iron ores are absent; but, from the often quadratic 
and trigonal outlines of the quartz aggregates, I believe we 
must conclude that the ores have been removed and their 
place taken by quartz. After a.ll said and done, I regard 
the rock as a. characteristio vanoli te, but certainly in a 
much 801 tered state." 

An examination of a number of specimens under the 
microscope proves the rock to vary in composition from 
place to place. The specimens were all much decompoeed, 
i'\lld rendered identification difficult, the above description 
of the ground-mass applying generally to the specimen •. 
The fresher specimens, however, prove the original rock to 
ha.ve been composed of felspar and pyroxene. The felspar 
is generally alltriomorphic and granular, but in one sec· 
tion it appears in the form of small laths. Lamellar twin· 
ning is common in some sections, but generallY' the felspar 
is untwinned. The pyroxene mineral cannot be detennined 
as it is ,a.lways completely a ltered , but it was probably a 
monoclinic pyroxene. Chlorite and calcite occur a.bundantly 
as alteration producls. Sometimes felspa.r is largely in 
excess, and with calcite forms the bulk of the rock. When 
the section is composed of nearly all chlorite it would appear 
that the pyroxene mineral was in excess. 

Analy .... carried out in the Goological Survey Laboratory 
of ·80 specimen from near the faoe of the south adit, Magnet 
Mine (with the carbonate veins removed as far as possible), 
gave the following result51:-

TABLE No.5. 

Constituent. . 

~e~1i~'::::: .::: ::::::.:::::: ::: 
Fe 0 ......................••.... 
FeS2 ............................ . 
AI2 0 3 ......... .. ... .... . .. ... . 
C.O .... .... .................... . 
Mg 0 ........................ . 
CO •.................•••. ........ 

I. 

73'00 
5'29 
0'39 
0'57 
9'95 
2'30 
a'S4 
5'90 

II. 

60'00 
7'6S 
0'39 
0'24 

JI'97 
4'35 
6'50 
S'90 

---------------
101'24 100'03 

• 
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The analyaee are of s:a.mplee f~om different portions of the 
:&a.me specimen, and differ as a result of different amounts 
of. oarbonal:e preoent. Both show a rugh percentage of 
slllca, and the analyses cannot be taken as representative of 
the diabase porphyrite, but prove further the great varia· 
tion in this rock. Under the microeoope the rook is com· 
posed of a very clear &Ild fresh mineral, a. carbonate (calcite 
or dolomite), and pyrite. The clear mineral is either felsp&r 
(very fresh) or quartz. Some portiODB are definitely 
felspar, and though others are practically indistinguishable 
from these felspa.rs, they must be quartz to account for the 
high silica percentage. No alkalies are present, 80 the 
felepan must be anorthite, although they occur as simple 
crysta.ls. Chlorite representing altered pyroxenes is prac· 
ticaJly absent, &0 the specimen is not typical of the diabase 
porphyrite. Thi. type in the south adit must have been 
largel)" composed of quartz. 

An examination of a specimen of the va.nolite from. the 
No. 14 crosscut shows it to consist of felspar, calcite" and 
oxides of iron. The felspa.r is clear and untwinned. The 
calcite ocours ·as veins IUld small patch ... , probably replac­
ing felspar. The oxide of iron occurs as long straight 
needles in the felspar. These needles are arranged in all 
directions, and intersect at v~riOU8' angles. A few narow 
veins of calcite occur similarly. and, with the oxide of iron 
appea.r to represent alteration and replacement along cleav­
age planes, cracks, and joints in the rock, boundaries 
between crystals, &C. In the section examined the white 
areas which give the rock its pock-marked appearance, are 
not prominent. Those present consist of elliptical areas of 
felspar , apparently identical with that in the remainder of 
the rook, except that it is unaltered and contains no needles 
of the iron oxide, though the general shape of the a.rea may 
be determined by a vein of the oxide. 

To the west of the diabase porphyrite. much decomposed 
pyroxenite occurs. It is weathered to a. brownish-yellow 
·coloured material in which deoomposed porphyritic crystals 
of an orthorhombic pyroxene, probably bronzite, are com­
mon. At one locality, which the writer was unable to 
locate, the late W. H . Twelvetrees(2

) found this rock to 
be II crowded with spheres of the same mineralogical com­
position, ranging from the size of marbles to that of 
cannon-balls. These spheres, when broken across, show no 
concretionary or radial structure, but are exactly similar 

(12) Twelvetrees, W. H., Report on the Minpral Fields between Waratah 
and Corinna : Secretary for Mine' RepOl-t, 1890-1900. 



in apparent texture and architecture to the enclosing rock, 
from which they are ea.sily released." In a petrographicar 
report in the same publication Mr. Twelvetrees described 
this rock as an orbicular or spheroidal websterite or­
bronzi ti teo 

On the western side of this bronzitite or websterite a 
smaH amount of a freah'-looking rock outcrops. It is an 
ultrabasic rock, possibly being fresh samples of the bronzi­
tite or websterite, but it also somewhat resembles the 
harzburgite described from near the Heazlewood Mine.(2S) 

Several questions, more or less connected with one 
another, at onos arise in oonnection with the various rock­
types in this Magnet dyke. Firstly, as to the relations 
between the websterite on the east and the websterite or 
bronzitite on the west of the dyke, and whether they are 
one and the same rook. Both rocks have practicallJl the 
same minera.logical composition, but lack of fresh specimens 
prevents this being de£nitely established or otherwise. 
Except for the difference in weathering they would , in 
hand-spooimens, be considered to be identicaJ types. This 
difference in weathering may be due to the different posi­
tions they occupy-the western outcrop occurring on the 
summit of the range and the eastern one towards the bed 
of the Magnet Creek. There is ODe feature which would 
have definitely established their identity, but which could 
not be officially verified. The peculiar spheroidal structure 
ih the western outcrop must have been local as, failing 
to find Twelvetrees' locality, the writer could not obtain 
further samples, but it was apparently typically developed 
in the websterite or bronzite. It is reported. by, hearsay 
tha.t spheres were obtained. in sinking the winze from No. 
4 to No. 5 level in the websterite on the footwall of the 
lode. Unfortunately, an examination of this portion of 
the mine in the main shaft did not reveal any spheres, but 
if spheres were obtained in the websterite this unusual 
occurrence in similar rock-typee should clearly establish 
their identity. 

Secondly, as to the relation of the variolite to the other 
rock-types, its field occurrence proves definitely that it 
occurs in intima.te association with the diabase porphyrite 
in which it is found as veins, small patches, and as a border 
to the main body. So in their relationship with other 
types they may be oonsidered together. 

Thirdly, as to the relations between the diabase por­
phyrite and the websterite.. If the two bodies of web-

(") S .. p. 44. 
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sterite are identical and represent POrtiODS of the same 
intrusion, then the- diabase porphyrite must be considered 
&8 a later dyke intruding the earlier websterite intrusion. 
Thi. agrees with the general field relation. of the two rook., 
and i. aloo in agreement with the _blished order of intrn­
'Sion in other portions of the district. 

Thu., at the Magnet Mine it would appear that we had 
an earlier intruBion of webeteritee followed by a later oDe 
of diabase porphyrite along the lI&IIle line. Th_ intrusions 
were along the continuation of the faulted block of Biochoff 
series which occur to the north-east. Between the web­
Bterite on the east and the diabase porphyrite a small body 
of Bischof! olates and quartzites are included. A smaller 
body of the Bischoff strata are also included in the 
websterite in the No.4 adit. Taking the dyke &8 a whole, 
it is bounded 00' the east and west by the Dundas series, 
while the inclusions of Bischoff Series are within the dyke, 
proving conclusively that the whole dyke occupies the 
faulted zone-. 

Turning now to a oonsideration of the dyke at other 
points along its length, it is found that the section variee. 
Going southwards from the Magnet Mine the width of the 
dyke decreaaea, as does al80 that of the component rocks. 
The websterite on the east rapidly decreases in width, and 
where it CI"0B88S the Imlall creek aouth of the mine it is no 
more than 1 chain wide. It cannot be definitely ascertained 
where it petel'll out, althongh the oompletely decomposed 
material on the dump of the old Magnet Proprietary shaft 
may represent websterite, but it does Dot extend &oy 
further. The websterite on the west extends further south, 
and is last seen in the creek to the south of the tram nea.r 
the Proprietary shaft, althongh it appeal'll to be represented 
by completely deoompoeed material for ""veral chains 
further. The diabase porphyrite continues further aonth, 
and is last _n ontcropping boldly near the south-west 
corner of the Magnet Conaolidated r-.e No. 5637. To the 
aouth of this locality nothing of the dyke can be seen, 
although a small amount of oompletely decompoeed material 
(probably igneouo) may be fonnd here and there, but it is 
extremely doubtful if it represents the Magnet dyke. It 
might be expected that the dyke would join up with the 
large area of pyroxenites to the !lOuth, but it cannot be 
traoed on the ourf aoe . 

Returning once more to the Magnet Mine, and following 
the dyke to the north ..... t, other chang ... are noted. The 
websterite on the east thins out .... pidly. and is only 30 



feet wide in the North Magnet No. I arlit, while the 
diabase porphyrite and the websterite on the west maintain 
their width. From here to Matthew's Creek the section 
of the dyke i. l!OIDewhat indefinite, owing to lack of 
exposures. It is doubtful if the websterite on the south­
east is oontinuous, although decompoeed websterite occurs 
on the track above the tram, and also neaf the mouth of 
Matthew's Creek. The diabase porphyrite oontinue8, and 
boulders of variolite are visible in the creeks as far as Mat­
thew 's Creek, but no further. The websterite on the north­
west continues past Healy's section (7827), and probably 
as far as Matthew'. Creek. At M .. tthew'. Creek the dyke 
is trending east and west, but changes again to the north­
east and IJOUth-west direction. The!JeCtion in this creek is 
not very distinct, and, while the dyke maintains its general 
section, further developments of pyroxenite &Od gabbritio 
rooks occur on the south side. 

Between Matthew'. Creek .. od Kyber Creek the dyke 
meet. the north-weetern fault bounding the block of Biochoff 
geriee, a.nd from here to the Pel"8ic Mine it oooupies the 
f .. ult between the Dund ... and the Bischoff series. While 
traversing the fault the dyke maintains a uniform width 
of a.bout 5 chains. It al90 has 8. fairly oonstant mineral­
ogical composition corresponding to that of the diabase 
porphyrite, but with variations in texture up to a medium 
grnined gabbritic type. Croooiug the old Warat&h-Piem&D 
track the dyke is fine-grained at the sides with a. coarse 
dolerite or g .. hbro forming the central pa.rt. At the 
Arthur River the dyke is a. fine-grained greenish type which 
a]80 appea.n at the north-west corner of the Persic geciioll. 
Near the Perne Mine a small bulge at p-yroIenite occurs 
on the southern side. The diabase porphyrite continues for 
a short distance, but appears to leave the fault-line, which 
oontinues across the Waratah River. The dyke intrudes 
the Bischoff oeri .. to the south of the fault, and appa.rentJy 
ends between the Panic Mine and the Wa.ratah River. It 
was Dot located in the Waratah River, although a. boulder 
of pyroxenite or gabbro was found in the gravels. 

(d)-Upper Mesozoic Diabase . 

This rock outcrops a.t several localities in the district. 
The largest of theoe occurs nearly one mile north of Magnet 
Mine, and extends over 60 acres. Two other smaller out­
crops occur- one a.t the intake of the Magnet water·race 
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from the Sev611·mile Creek, and the other at the south· 
east end of the tu.nnel through which the race flows. 

This rock is a hard, freeb, dark-grey one, of fine to 
medium grain, and composed of crystals of light-coloured 
augite, and plagioclWMlo felspar. Some specimens have a 
typical oolerit.ic appearance, a.nd show platy jointing. -The 
composition, appearance, and structure of the rock prove 
it to be identical with the If diaba.ee" of Upper 
Mesozoic age, which oocurs so plentifully in association 
with Permo-Carboniferous and Trias-Jura strata in the 
eastern portion of Tasma.nia. 

The rock in this district is intrusive into th" Dundas 
series, and occurs in the form of wide dyke· like bodies . 
These occurrences are interesting in that they show the 
relation of the Tasmanian "diabase JJ to the Pal:rozoic 
sediments. 

(e)-Tertiary B08alt. 

This rock is a fine-grained, basic va.riety of basa.lt. 
Olivine is often visible in hand-speaimens, and the rook­
type is, therefore: a.n olivine basalt. It is generally a 
very dense rock, hut vesicular varieties also occur. 

The largest thickness of this basalt·sheet is 11 0 feet at 
the northern end of the ~1a.gnet Range, but the average 
thickness is somewhat less. 

These basalt flows originally occupied nearly all of the 
surface of the eastern part of the district. They covered 
the Tertiary strata, and fonned. the very level surface of 
the present plateau. Denudation has since removed much 
of the basalt, resulting in the fonnation of isolated 
patches, but to the east and north very extensive areas 
of basalt still occur. These fl ows now occur at an eleva.­
tion of between 2100 and 2200 foot above ...... level, while 
similar ooourrenoes to the west of the Mt. Cleveland 
Range are at elevations of only 1800 feet. 

These basalts are generally regarded as being Lower 
Tertia.ry in age. They overlie the Tertiary lacustrine beds 
described by Johnston(24) as Lower Tertiary, and are con· 
sidered as closing the Lower Tertiary aed.imentation. The 
relations between the close of this sedimenta.tion, the 
basalt flows, and the faulting resulting in the elevation 
of the Waratah plateau have not yet been satisfactorily 
determined . 

(") R. M. Johnaton, F L.S. Geology ofTaemania, 1888. 



(f)-The Succession of the Devonian Igneous Rocks. 

The order of intrusion of these rocks is illustrated very 
well in the Waratah district. Where t1l~y occur in con­
t.act with other members of the series, the ultrabasic types 
are found to be the oldest. At Mt. Stewart the granite 
intrudes, and narrow quartz-tourmaline, and other dykes 
wtually penetrate, the aerpentine("). Aloug the track 
from Heazlewood to Bell's Reward a narrow dyke of coarse­
grained gabbro penetrates the pyroxenites . A similar 
aS900iation occurs north of the Arthur River dam, where 
coarse-grained gabbro and tine-grained syenite-porphyry 
are intrusive into the pyroxenites. The relatIon between 
the fine-grained gabbros, which verge on the ultrabasio 
type, and the ultrabasic rocks was not ascertainable. 

Tk syenite dyke between the Mt. Wright and Heazle­
wood mines intrudee a. coarse-grained pyroxenite, as does 
the very similar rock north of the Arthur River dam. 
Between the 15-mile and the Heazlewood mme, along the 
Mt. Stewart pack-track, narrow dykes of somewhat similar 
material penetrate the serpentine. The large body of 
syenite between the Whyte and Heazlewood Rivers is 
it)trusive in the pyroxenites of that locality. 

The relations between the gabbros, syenites, and 
granites, could not be determinoo, as no contacts of these 
rooks with one another were not observable. within the 
district. The narrow dykes of coarse gabbl'os and syenites 
appear to be associa.ted with the ultrabaSic rocks, but so 
also are the ore-bodies which represent the final phase 
of the granitic intrusion, so that this association is of little 
value. With the ultrabasic rocks forming the first, and 
the granitic rocks the fina.l member of the series, it is 
more than likely that the sequence is one of oecreasing 
basicity or increasing acidity, and is, therefore, as 
follows :-

Ultrabasic- Pyroxenites and peridotites. 
Basic-Gahbros. 
Intermediate- SyeniteB. 
Acid- Granites, &c. 

(g)- The Differentiation of the Devonian Magma. 

The exact prooesses involved in the formation of all the 
Devonian rock-types are not by any means clear. The 
rocks as they exist at the surface at the present time are 

Il) Reid, A. McIntosh, Oilmiridium in Tasmania: GeologICal Survey 
('ras.) Bulletin No. 32. 
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quite distinct from one another, and have sha.rp boun­
daries without any mergende of one type into another. 
The one small exception is in the case of SOfie of the larger 
granite bodies, and the associated: dykes, where a slightly 
basic margin has developed. This is, however .. a. common 
feature in the oooling of acid magmas when there is a. ten­
dency for the basic minerals to conoontrate at the more 
rapidly cooling portion of the intrusion. Apart from 
these, however, the magmas from which the rocks have 
formed must have been produced before they reached the 
positions in which they consolidated. Also the sharpness of 
the contacts, and the absence of any absorption of one 
type by another, is suggestive of the consolidation of one 
before the intrusion of another magma of different type. 
This point has already been discussed by A. M. Reid(") 

The various magmas must, therefore, ha.ve been pro­
duoed by differentiation a.t greater depths than those in 
which they OOll90lidated. It is generally a.coepted now 
that diiferentation products arise from one original 
magma, and it is reasonable to suppose that the Devonian 
igneous r.ocks were derived originally from one stock 
magma. In the Waratah district there occurs a series of 
rock~ ranging from ultrabasic to acidic, the sucoession 
being one of decreasing basicity. This is suggestive of a 
serial differentiation of the original magma. It must be 
remembered, however, that the acid rocks (granites, &0.), 
on the one hand, and the basic and ultrabasic (gabbros, 
pyroxenitee, peridotites, &d.), on the other, form the two 
main series. This is ra.ther suggestive of a differentiation 
into two main magmas--an acidic and a basic-with pro­
bably subsidiary differentiation of these to produoe the 
small amounta of intermediate magma. The relation of 
the syenitic magma is not clear, but it is probably con­
nected with the acidic, rather than the basic, magma. 

(4)-THE METAMORPHIC ROCKS. 

Contact metamorphic rocks are very limited in extent, 
and occur only along the Arthur River, north of the 
Warat&h-Corinna road. The Dundas strata in this 
locality have been indurated, and converted into dense, 
cherty, a.nd quartzitic types. The metamorphism is caused 
by the granite ocourriUI( to the east of the Arthur River. 

<-:> Reid, A. McIntosh, Geological I:!!urvey (TILI!.) Bulletin No. 82. 
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(5)-STRUCTURAL GEOLOGY. 

(a)-Folding. 

Dundaa 8eries.-These rocks have been subjected to 
forces which have involved them in close folding, but the 
detection and mapping of the folds is an extremely difficult 
matter. In river &.ud creek beds, where the best exposures 
occur, the rocks, including the slates, appear very massive , 
and the bedding-planes are not numerous or readily visible. 
Jointing is prominent in these massive rocks, and further 
complicates the determination of the structure. In 
weathered exposures, such as occur in tram and race-cut­
tings, the strikes and dips are more easily detected, and 
are extremely variable. The strike of the beds may br­
in any direction, but the most usual range from 0° to 
1350 . The dips are always very high, and show a. variation 
in direction in accordance with the strikes. 

This series of rocks appeared to have possessed a pro­
perty similar to brittleness, and during the folding move­
ments they were very much fractured. This is clearly seen 
in nearly every section exposed, and in which bedding­
planes between slates and other types end ahruptly ~t one 
or other of these types. This feature of the Dundas series 
a.dds further to the diffiaulties of determining the 
structure. 

Bischoff Ser·ies.-This series consists of alterations of 
well-bedded slates, sa.ndstones, and quartzites, which ren­
der the elucidation of the structure compara.tively easy. 
The limited number of outcrops, howe.ver, rendered impos­
sible a complete and detailed determination of the folds. 
The strike of the bed. ranges from 00 to HOo, but it is 
usua.lly between 300 and 600 . The prevailing dips are 
high, and may be to the north-west or south-east. The 
beds are, therefore, folded into a. series of steep anticlines 
and synclines, the axes of which have a general direction 
between 300 and 600 . Overf olding was visible in two 
exposures, and it was in each case to the south-east 
indicating that the pressure was greatest from the north­
west. 

The strikes were not constant even in short sections a.nd 
va.ria.tions, such as from 00 to 600 within a chain ocour. 
Also the folds were not always complete, but were fre­
quently broken and faulted, but on the whole the structure 
described above was typical throughout the outcrop of 
this series. 

• 

• 

• 
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Silurian Syatem.-This series of rocks consist of soft, 
friable sandstones, shales, and limestones, which offer little 
reeista.noe to the ordinary atmospheric weathering agents. 
Exposures in which strikes and dips could be recorded, 
are very few in number, and so the structure of this series 
could not be satisfactorily deternilned. The beet sections 
available occur at the Viotoria.n Magnet Mines in the 
underground workings on the old Godkin 1....... The 
strike of the beds is fairly constant, and ranges from 3150 

to 3300 . The dip is generally to the north-east at medium 
angles, but in the No.5 tunnel a. series of folds, accom­
panied. by faulting, occurs. Such folding is probably 
exoeptional, and is due to the cloee proximity of the 
intrusive syenite and pyroxenite. The strike of the beds 
are roughly pa.rallel to the igneous rocks, and it would 
appea.r that the ea..rt.h movements associated with the 
igneous rocks have Mused abnormal faulting and folding 
nea.:r their contact. 

At the 15-mile peg on the Waratah-Corinna road the 
sandstones appear to be lying horizontally. 

The ..,ri .. , therefore, appear to be gently folded WIth 

closer folds, accompanied. by faulting in the vicinity of 
igneoU8 intrusiOl18. 

Tertiary Sy.tem.-The Btrata of this system are horizon­
tally bedded, and so have not been subjected to earth 
movements involving folding. Any movements which have 
aJJeoted them have been those of direct uplift. 

(b)-fi'autting. 

The rocks of this district have Wldoubtedly been sub­
jected to a large amount of faulting, much of which has 
been locatbd during the present investigations. Some oi 
the faults are of oonsiderable magnitude, and ha.ve pla.yed 
a prominent part in determining the geologica.l structure 
of the district. 

Two major faults form the boundaries of the outcrop 
of the Bischoff !feries. Thi9 series cooun as a. wedge-shaped 
block, which has been faultbd down into the Dundas 
aeries. 

The more southern fault Df these two has a general east 
and west direction, while the other has a north-east south­
west trend. These faulta form an apex to the east of the 
Magnet Mine, but their influence extended as far as the 
mine itself, where a small area of slates and quartzites 
of the Bischoff aeries occur among the igneous rocks of the 
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locality. The aJIlount of downthrow aauaed by th_ fault6 
was not aaoertainable, but it must have been considerable. 
The gorge of the Arthur River exposes a vertical section 
of 700 feet of the Bischoff seri .. below the level of the 
old peneplain, so that the downthrow of the fauita is at 
least 700 feet, and probably exceeds 1000 feet. A verY 
interesting occurrence is associated with the more northern 
of the faults, The Magnet dyke, a.veraging five chains in 
width, follows the oourse of this fault from near the Mag­
net to the Persio Mine. At th..., localities the dyke ends 
in intrusions of slightly larger dimensions. These igneous 
rocks are of Devonian age, and proves the faulting to be 
portion of the diastrophism, which occurred. at the close 
of the 8il urian time. 

Another large faulted area. occurs in the western part 
of the district, where the Silurian strata outarop. TheiS 
strata occur at eleva.tions similar to, and also less tha~1, 
those at which the Dundas series are found to the eclst 
and west of this area.. Devonian igneous rocks are exten­
sively developed in this region, and separate the two series 
of strata, exoept posaibly in the south-west corner. Tn 
this loca.lity the two series outcrop in c10ee proximity to 
one another, and future investigations will prove them to 
be in contact with probably a faulted junction between 
them. It would appear, therefore, that the Silurian strata 
occupy a faulted area which has been intruded by 
Devonian igneous rocks, especially along the borders of 
this faulted block. It is due to this faulting that the 
Silurian strata have been preserved in this area, while 
they have been completely removed from other pam of th~ 
di.triot. 

In addition to the major faulting already described, 
minor fa.ulting is very commO'll throughout the distriat. 
In the Dundas series minor faulting is visible in the 
majority of the exposures, and has been discussed 
a.bove("). 

Minor faulting is also found in the Bischoff series. In 
the workings of the Persic Mine numerous vertical faults , 
probably of small magnitude, are revealed. The strike of 
these faults is 250 to 300, and one or two inches of pug 
is found on these II heads" or II walls." The Silver Cliff 
lodes occupy fault-fissures. . 

Faulting is also found in the Silurian strata. In the 
No. 5 tunnel on the old North Godkin lease, in the Vic­
torian Magnet property, a fault occurs, and causes a. sud-

(~) See p. 56. 
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den change in the dip of the. strata. This suggests a fault 
of some magnitude, but no trace of it has been revealed 
in the workings to the north-west where it should occur 
if its strike of 3200 is maintained.. 

(c)-Igneous Intru8ions. 

The Pal::eozoic sediments have been intruded by igneous 
magmas at several periods during the geological history 
of the district. These intrusions were of various natures, 
and have played. their pa.rt in determining the structure 
of the district. There is some evidence in the Dundas series 
of a period of igneous activity, probably oorresponding 
with the Porphyroid series as developed. in other parts of 
Tasmania. These intrusions are small in extent, and pro­
bably of the nature of small dykes. The Devonian intru­
sions were of many characters, and ranged from narrow 
dykes to the enormous bodies of pyroxenites and granites, 
as , for example, the granite of the Meredith Range, The 
Upper Mesozoic intrusions of diabase were in the form of 
comparatively small dyk&-like bodies. The Tertiary 
igneous activity resulted in the large outpourings of bas­
Illtic lavas, which covered parts of the district as surfa.oe­
Bows. 

(7)-GEOLOGICAL HISTORY. 

The geological history of the district, as repreoented by 
the rocks expoeed at the surface at the present time, began 
with the formation of the Dundas series. The Boor on 
which these were deposited is not visible, but to the west 
of the district, along the Whyte and Rocky Rivers, schists 
of Proterozoic age outcrop, and these probably fonned t.he 
old floor. 

(1) The Deposition of the Dwnda. Senes.-The rooks of 
this series were fonned by the sedimentation of igneous 
material under probably marine conditions. They are 
either tuffs formed as ,a reeult of exploeive igneous activity, 
or fragmental breccias derived solely from igneous material, 
or, what is more likely, as .a, result of the oombiuation of 
both pl"OOO!OeS. 

(2) The Porphyroid fgneOW! Activity.-Accompa.nY;ug 
the formation of the Dundas tufis, which must be considered 
as representing the lower phase of the porphyroid igneous 
activities, igneous intrusions occurred on a small scale, and 
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are apparently represented by the narrow deoomposed dykeo 
in the Dundas aeries. 

(3) A Period of Denudation.- Between the close of the 
deposition of the Dundas series and the commencement of 
the sedimentation of the Bischoff series there possibly 
occurred a- period of denudation accompanying slight oscil­
lations of the land. If the correlation with the Victorian 
Heathcotiau and Ordovician (which are conformable) be a 
true one, S1.lch a period may not have occurred. 

(4) The Deposition. ·of the Bi.elvoff Series.-Theoe sedi­
ments were laid down upon a floor consisting of a denuded 
surface of the members of the Dundas series. The beds 
formed oonsisted of alternations of sand and clay, with very 
small amounts of gravel and breccia. This deposition 
occurred under conditions of shallow to moderate depths 
with slight alternations in level of the floor. 

(5) A Period of Dia.stropMsm.- Movements of elevation 
accompanying other earth movements probably caused the 
cessation of d6position of the. Bischoff Series. Folding and 
regional meta.morphism, affecting both the Dundas and the 
Bischoff series, accompanied this period of diastrophism. 

(6) The Deposition of the Silurian System.-After a 
period of denudation the land surface sank below sea-level, 
and sediment3.tion commenced upon the floor composed of 
the Bischoff and possibly also the Dundas series. In other 
parts of Tasmania this sedimentation oommenced with 
gravels and sands, which have formed the West Coast Range 
oonglomerate and the tubicolar series. These formations 
are not exposed in the Waratah district. The Silurian 
deposition , as revealed by the rocks exposed within the 
district, consisted of sande, clays, and clayey limestones of 
Middle Silurian age. 

(7) The Devonian Diastrophi<m.-The close of the 
Silurian system was marked by' the last great period of 
orogenic land-movements which have affected Tasmania. 
These movements were accompanied by great igneous 
activity which resulted in the intrusion of the Devonian 
plutonic rocks of Tasmania.. 

The Silurian and all older sediments were folded and 
faulted and left much the same as they appear at the preeent 
time. The intrusion of the molten magma into all the sedi­
mentary fonnations up to, and including, the Silurian 
occurred, and the pyroxenites and peridotites, gabbros, 
syenites, and granites and related typee were formed in that 
order. 

• 
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Aooompanyiug the final stages of the intrusion and cool­
ing of the granitic magma, ore-bearing eolutions were given 
off and formed the greater number of the ore-deposits of 
Tasmania. 

(8) Period 0/ Denudation..-Following the Devonian 
diastrophism there is no evidence in the district of any 
further geological eventa until the intrusion of the Upper 
Mesozoic diabase. If Penno-Carboniferous or Trias-Jura. 
sed.iment6 were deposited over the district they have since 
been entirely removed hy denudation. The district is, 
therefore, regarded as having existed as a land-surface from 
the close of the Devonian diastrophism, and as having been 
subjected to extensive sub-aerial denudation. 

(9) lntruM" 0/ the Upper M .. otoic Diablllle.-At the 
close of the deposition of Triaa-J ura. sediments in other 
parle of Tasmania, igneous activit)'l commenced on a lar~ 
scale, and the Penno-Carboniferous and Tria.s~Jura strata 
were intruded by enonnous bodies of diabase in various 
forms. Several small intrusions occurred in the Waratah 
district in the form of dyke· like masses. 

(10) Period 0/ Denndat."" and Peneplanat.on.- T he 
period of denudation commenced at the clOge of the 
Devonian diastrophism was probably oontinuous through 
the Permo·Carboniferous and Trias-Jura times, and con­
tinued into Lower Tertiary time. Any Penno-Carbon­
iferous and Trias-Jura sediments deposited were removed 
during the poet-diabase period of denudation. The result 
of this long period of denudation oonsisted of .. levelling 
of the land surlaoe and the formation of the great pene­
pla.iu, the topography of which i. partly p..-rved, eepeci. 
ally where covered by Tertiary sediments and basalts. 

(11) The ~ower T ertiary SuUmentat'on. - The final 
phase of the peneplanation was the formation of a large 
lake or lakes, and the deposition of sands, clays, gravels, 

.and much organic material composed of land vegetation. 
(12) Extrusion 0/ the Tertiary BllIIalts.-The cloae of the 

Lower Tertiary, gedimenta.t.ion was marked. by igneous 
activity and the pouring out of extensive flows of basaltic 
lava. These flows covered the Tertiary gedimeni:a and the 
surface of the old peneplain, both of which are still pre~ 
served where the basalt coverings exist. 

(13) Middle Tertiary Earth.Movement •. -Tertiary earth · 
movements of direct uplift elevated the Tertiary-covered 
penepla.in and formed the War&tah Plateau at ita p ...... nt 

J ..... I of over 2000 feet. Th .. uact relation of this uplift 
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to the basalt flow. i. not yet determined . The uplift was 
later than the deposition of the Tertiary sediments, which 
occurred as the final phase of the peneplanation. The 
basaltic lavas flowed over an even surface of Tertiary sedi­
ments, and thus, if the uplift preceded the basalt, the 
time-interval must have been short, otherwise the non­
resistant, elevated Tertiary sediments would have been 
deeply dissected. On the other hand. the b .... lt mAy have 
been prior to the uplift, but there is no direct evidence 
either way. Thus the question cannot be decided, but it 
is probable that the uplift and basalt flows were practically 
contemporaneous. 

(14) The Present Cycle of nernulation.-Since the uplift 
of the peneplain and the basaltic lava :flowe the surla.oe of 
the district has been subjected to an uninterrupted period 
of denudation which has produoed the present topography_ 

(B)-EVOLUTION OF THE TOPOGRAPHY. 

The evolution of the present topography commenced in 
the Tertiary period, but there is obeervable throughout th .. 
district the remains of a former topography, viz., that of 
an old peneplain. 

From the evidence available within the district it would' 
a.ppear that from the close of the Silurian until the eady 
Tertiary timea the district remained a land S'Uriace. Any 
Permo-Carboniferous or Trias-Jura sediments which may 
have been deposited on it ha.ve sinoe been entirely removed,. 
if they existed. During this long period the ordinary 
atmospheric and aqueous agencies of denuda.tion reduced 
the surface of the district to a. peneplain with a. few residual 
hills and mountains standing above the geners.] level. The­
preserved remnants of this old peneplain are stil1 obs.erv·· 
able throughout the district. 

The end of the period of peneplanation was marked by 
the (onnation of a large lake throughout the district and 
the deposition of bed. of Tertia'Y' age up to 100 foot in 
thickness. This deposition was brought to a clooe by the 
outbreak of volcanic activity a.nd the covering of the dis­
trict by basalt flows up to 100 feet thick. These last two 
events ca.used the burying of the old peneplain surface, and 
only the residual billa lind mountains were left rising above 
the surfa.oe of the basalt. Movements of elevatIOn a.lso 
a.flected the district in order to bring the Tertiary beds 
and the b .... lt to their present altitude, but the relation 

t 
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between the basalt flows and mov(!Imente of elevation has 
not yet been detenniued. 

Immediately following the elevation and the outpour­
ings of basalt, the development of the p~nt topography 
commenced. It is the ordinary atmospheric and aqueous 
agencIes of denudation , and the initiation and develop­
ment of a. system of drainage that have been the chief fac­
tors in the bringing about of the p""",nt topographY'. The 
streams began to corrode their way down through the 
basalt and the Tertiary beds, and then attack the surf ..... 
of the peneplain, At the present time the streams are 
still in a very youthful stage of development, and have 
formed gorges up to 800 feet in depth below the surface 
of the plateau, producing a topography of very high 
relief below the surfsce of the plateau. 

( 9)~RELATroN OF TOPOGRAPHY TO GEOLOGY. 

Very little can be &sid &8 to the effect of the geology upon 
the formatIOn of the peneplain. Practically the whole of 
the district was worn down to much the same level , appar­
entl)' irrespective of the geological structure and the rock­
types present. That the rock-types had lIOme effect, how­
ever, in the detennination of this topography is evident 
from the fact that the residual hills and mountains a.re 
general1y found to consist of chert or other resistant rock. 

Binoe the cloee of the peneplanation period the geology 
has played a prominent part in the formation of the topo­
graphy . The Ternary beds, and later the basalt flows, 
filled the depressions in, and &180 covered, the surface of the 
peneplain, forming the very level tJUrfaoe of the preeent 
plateau . Further, the basalt being BOmewhat resistant to 

. the ordinary agents of denudation, has preserved the sur­
faoe of the plateau and made very difficult the work of 
the preeent streams. They have in portIOn. of the district 
denuded the basalt and the Ternary beds, and worn deep 
gorges in the underlying formationa, but a large proportion 
",f the district is still protected hy the be .. lt capping. 



VI.-ECONOMIC GEOLOGY. 

(l)--INTRODUCTION. 

The ore-deposits described in this bulletin are those of 
silver-lead and copper which occur in the Waratah district. 
In addition to these tin and osmiridium deposits exist in 
the district and the adjacent parts not dealt with in this 
bulletin. Tin. OOClUrs at Mt. Bischoff, Cleveland Mine, and 
numerous other localities in the eastern part of the district, 
these deposits being described in a forthcoming and separate 
volume. (28) Osmiridium occurs in the western part of the 
district at such localities as Stewart or Loughnran'Si Creek, 
Castra. River, Whyte River, Bald Hill , &c., and these occur­
rences have already been dealt with.(29) 

Of the silver-lead and oopper deposits the former are by 
fat' the more numerous and the more important. 

(2)-TYPES OF MINERAL DEpOSITS. 

(al-The Silver-lead Deposits. 

Several types of silver-lead deposits occur within the dis­
trict, and are divisible into two main classes by the nature 
of the gangue presen t. 

Q1~artz gan.gtJ...e-

Quartz-galena. type.-Ooours at the No. 1 lode. 
Silver Cliff Mine. 

Quartz-g,alena.-blende t)'1pe.-Occurs at the Mt. 
Stewart and Gregory's Mine. 

Carbonate ga11{J'lU-

Carbonate-galena type.-Occurs at Persic Mine, 
Illingworth'S' Show, Heazlewood Mine, Wash­
ington Hay Mine, and Confidence Mine. 

Carbonate·galena-blende typ<>.-Occurs at the 
Magnet Mine with a small amount of pyrite 
showing a tendency towards a carbonate.-galena­
blende·pyrite typ<>o 

----
C") A publication of the Geolngical Suney of 1'a8., by A. M. Reid. 
~ til) Reid, A . . Mclnt.osh, Osmiridium in Tasmania: Geological Survey 

(Tas.) Bulletin No. 32, 1921. 
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In addition to these types there are two in which .. 
gangue of metallic minerals is practically a.beent, although 
8lllall amounts of ca.rbonate are present. 

Galena type.-Oocul"'Bl in No. 1 lode, Persio Mine, and 
at the Mt. Wright Mine. 

Galen&-blende-pyrite-hua8Colite type.-This intereotr 
ing type 00CUl'S in the No.2 lode of the Silver CliJI 
Mine. 

(b)-The Copper Deposit •. 

Only two depoeits of copper ore occur within the district. 
Both oontein cha.lcopyrite as the principa.l mineral. The 
New Jasper depoeit oonoists oolely of chalcopyrite without 
any gangue as fa.r as could be eeen from the available speci­
men.. The Old Jasper depoeit oontain. bornite near the 
surf,a.oe, which OOOUrB aimila.rly to the chalcopyrite, and may 
be primary, but no direaf:, evidenoe is available. Specimens 
from depth appMr to oonoist of cha.lcopyrite with a 
quartzitic gangne. Both are, therefore, of the chalcopyrite 
type, while !be Old Jasper may be of the quartz-pyrite 
type. 

(3)-M1NEIlALOGY OF THE ORE-DEPOS1TS. 

(a)-Primary MineralB. 

(i)-Meta.llic. 

Bornite (Snlphide of copper and iron, 3Cu,S Fe,S,).­
Occura in massive form in a.ssociation with chalcopyrite at 
the Old Jasper Open-cut. Probably primary, but nO 
direct evidende is available. 

Chalcopyrite (Snlphide of copper'" iron, CU,S Fe,S,).­
Occurs in massive form at the Old and. New Jasper Mines. 

Galena (Sulphide of lead, PbS).-Occurs as the coa.,.,)y­
crystalline, well-cleaved, and also as the fine steel-grained 
variety, but the fOr1lle1" is much more a.bundant. Always 
argentiferous, the ratio of silver to lead being 1 to 2 ozs. 
of silver per unit of lead. 

Galena. oooura as the principal ore in the mines of the 
Magnet, Silver Cliffs, Whyte River, Heaz]ewood, Mt . 

. Jasper, and Mt. Stewart areas, and at numerous other 
loca.liti ... throughout the district. 

Huascolite (Sulphide of lead and zinc).- In the No. 2 
lode on the old Silver Cliff Ie .... a mineral with the follow-
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iug composition occurs, the analysis being oarried out in 
the Geological Survey Laboratory' -

Constituent. Per cent. Equivalent Molecular 
Sulphides. Ratios. 

Loud (PO) ... .... ........... 51·00 58·90 8·93 
Zinc (Zn) ..................... U·68 21·88 7·86 
Antimon y (Sb) .......... .. 6·83 9·56 1·00 

------
90·34 i 

This mineral appears homogeneous in hand-specimens, 
and does not represent a mixture of galena and sphalerite. 
It resembles galena in appearance, but is more lead-grey 
in colour. and has little lustre. This mineral agrees 
closely in characters and composition with huascolite, 
especially that deecribed by DO)1leyko("), from Mom­
chocha, Peru, corresponding in composition to PbS (Zu, 
Fe) S with Zn = 16·59 per oent. 

Antimony is not reported as occurring in hU88COlit&, 
whereas the mineral under discussion contains 6'83 per 
cent. If considered 88 entering into the composition, the 
mineral would correspond to approximately 9PbS, 9 (Zn, 
l!'e)S, Sb2 Ss ' This would be much more basic than any 
sulphantimonite yet reported, so the mineral is considered 
as an antimonal variety of huascolite. 

It occurs in masses up to 6 inches, largest dimension, in 
association with similar masses of pyrite, sphalerite and 
galena. . 

Pyrite (Sulphide of iron, FeS,).-Ocours in usually sub­
ordinate amount in association with galena and sphalerite 
in the eilver·lead lodes. 

Sphalerite or Zinc Blende (Sulphide of Zinc, ZnS).­
Occurs in association with galena throughout the district. 
It is generally black in colour, and is crystalline, though 
crystal outlines are rare. An analysis of a sample from 
the Magnet Mine, ca.rried out in the Geological Survey 
Laboratory;- gave the following results: -

Constituent. 

Zinc (Zn) ..... ..... ... .... . 
Iron (Fe) . . . ........ .. 
Sulphur (8) .............. . 

Pf'r cent. 

50·84 
8·40 

30·34 

0') Dana's System of Mhlftra]ogy, 1906, p.61. 
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This proves the mineral to be a. ferriferous variety, 
approaching in oomposition that of marmatite, which con­
tains 10 per cent. or more of iron. The blende at other 
localiti .. is very aimilar to that at Magnet, and i. pro­
bably ferriferous. Light-coloured or resin blende occurs 
at only one locality-on the east bank of the Arthur 
River, half a mile below the junction of the Magnet Creek. 
A very light-coloured blende of probably 8OOonda.ry ongm, 
a.l80 oocun in the old Godkin Extended workings. An 
analysis of the ore, consisting almost entirely of the 
blende, gave the following results in the Geological Survey 
Laboratory :-

------------,---------
Constituent . 

~ilver ..................... IS dwts. per ton 
Lead ........................ 4'75 per cent. 
Zinc ........................ 30' J6 per cer.t. 

To satisfy the zinc, 61-23 per cent. of the sulphur would 
be required, bringing the total to 96·14 per oent., 80 that 
the mineral is a pure form of blende or sphalerite. 

(ii)-Non-metallic Minera.ls. 

Accompa.nying the metal1ic minerals as gan~, there 
00C'Ur a number of non·metallio minera.ls. Two ma.in types 
of gangue minerals are present in the lodes of the district, 
viz., qua.rtz, and various carbonatee. The quartz is more 
plentiful in the lodes enoloeed in aedimenta.ry rocks, while 
the carbonatee have their greatest developmente in basic 
and ultrabasic igneous rooks. This is not a hard and fast 
rule, because quartz also occurs, but not to any extent, in 
the lodes in the igneous rocks, while carbonates occur in 
the lodes in the eedimenta.ry rocks. 

Quartz (SiO,).-Occur8 as the milky-white variety, typi­
oal in lodes with the usua.l a..>ciation of the cl ...... , gl .... y 
variety when in crystal form. Forms the gangue in No. 
I lode at the Silver Cliff, in the Mt. Stewart lode, and in 
Gregory'. lode. Accompanies the carbonates at the Con­
.tidenoe and Washington Hay mines. 

Carbonate,.- Numerous carbonatee are preeent in the 
lodes of the district, but a aeries of analyses would be 
required to satisfactorily detennine a.ll the species. Th~ 
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brownish carbonates have previowly been described a.a 
siderites, and white ODes 8S dolomites. These serve their 
purpose as field determinations, hut the analysi8 show how 
difficult it i. to determine the speciea without them. The 
following are Borne of the varieties present: -

Mangano-siderite (Carbonate of iron and manganese).­
Analyses of two samples from the district ga.ve the follow. 
ing reaulte: -

Constituent. 

Fe CO • .... ...•... . 
MnCO •.........• . 
MgCO • ....... .. . . . 
Co CO • ........ .... 

Sample from Magnet ~a.mplefrom nearS.W. 
Mine. Corner Section 5191. 

Per cent. 
64'S4 
29'84 
12'10 
8'70 

1----

Per cent. 
49'10 
44'36 

N 01. determined 
Not determined 

______ LI ___ 9_9_. 9_S_. ____ _ 

In the Magnet Mine this carbonate is intimately aseo­
ci&ted with the galena and blende, and was introduced 
simultaneously. It is a very pale-brown carbonate, with 
a mere suggestion of a pink colouration. It occurs in 
narrow bands, with the galena and blenda, and samples of 
any size are diflioult to obtain. 

The other ,ample is from a small lode on the north bank 
of the Waratah River, in which the carbonate is associ­
ated with galena. It occurs in a. ma.seive form, with rhom­
bohedral cleavage. In appearance it is a typical siderite, 
but weathered surfaces are stained jet black by oxides of 
manganese. The analysis shows it to contain nearly equal 
proportions of iron and manganese carbonates. 

These two samplee represent a siderite with amounts of 
manganese carbonate present, ranging up to thoee in which 
it almost equals the iron carbonate. The amounts of man­
ganees greatly exceed thoee reported in mangaUlferoul 
siderites. They are clOBer in composition to the mangan~ 
siderite recorded by Dana(31), which is described &8 a 
rhodochrosite, with 38'S per oent. of ferrous-carbonate. 
The above sa.mples are more cloeely related to the siderites 
than the rhodochrosites, but manganosiderites appears to 
he the heat term to deacrihe them. 

e") Dime's Sy.tern of Mioeralogy, p. 278, 190ft 
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Ankerite (Carbonate of calcium, magnesium, and iron.)­
This mineral appeaI'8 to be the general carbona.te formed 
throughout the district, but analyses are required in each 
case. It is a milk·white carbonate, occurring in the mas­
sive form. It occurs most frequently as replacement of 
basic and ultrabasic igneous rocks, but also as veins, and 
in lode. ill the sedimentary rocks. At the Ma.gnet Mine 
the ankerite is later than the galena, blende, and man­
gau06iderite, and has in pla.oes replaced these minerals. 
Two analyses of samples from the Magnet Mine are 
included in the following table; -

TABLE No.6. 

Constituent. I. III 1I1. IV. V. I VI. 

---,.---1---I-+---j--
C. CO, .............. .... 5~'98 53'75

1

51'8" 5"16 56'64 54'60 
MgCU, .................. 28 ' 57 22'7.' 26071 36'24 32'76 39'63 
FeCO, ................ 14 ' 66 22'70 22'10 9'61 8'26 6'7' 
Mn CO, ................ / 1.66 0'80... ... S·76 .. . 

,1oo.R7(iiQ.00IiOO.oo 100.00 jQ,:42:1oo.97 

I. and Ir.- Analyses of ankerite quoted from Dana's 
System of Mineralogy. 

III. and IV.- Analy .. s of ankerite from Bendigo, 
taken from Bulletin No. 4 of the 
Advisory Council of Science and 
Industry, by F. L. Stillwell, D.Sc. 

V.-Analysis of sample from Magnet :rvline. Aanalyst, 
F. O. Hill, Hercules l\fine. 

Vr. - Assayed in Tasmanian Geological Survey Lab­
oratory. Sample from Magnet Mine. 

The amount of magnesium carbonate is higher, and the 
ferrous-carbonate lower, than in typical ankerite, but 
otherwise the samples agree with those quoted from other 
localities, and the mineral is better described as an 
ankerit.e than as a ferriferous dolomite. 

G,.een Staining of Oarbonate •. -Where the lodes occur 
in basic and ultrabasic igneous rocks, which have been 
largely replaced by carbonates, chiefly ankerite , the 
carbonates are often stained a bright green colour. 



70 

This colouration appears to be a typical nickel one, 
and has been generally reported to be due to 
nickel and chromium, and both these metals. The most 
delicate test (dimethylgloxim) for nickel did not reveal 
the presence of even a trace. An analysis in the Geo­
logical Survey Laboratory of a typical specimen from tne 
Confidence Mine gave the following result: -

Con!!tituent. 

SiO!! .............• . ... 
Fe2 0 ~ ... .... ...•.......... 
Fe CO., ..... . ..•. , .. 
ALz Oa ............ ........ . 
Ca CO, ....... .. ........ . 
Mg COs ................ . 
MnO .................... . 
Cu 0 ..................... . 
CT, 0 3 ••.•••••.•••.••.• 

~n~i~.':. ~~.~~ ... ~~:::: ::: ::: 

Per Cflnt. 

87'40 
5'56 
1'45 

11'92 
22'74 
16'21 
)'22 
Nil 
0·16 
.·40 
Nil _ ._----

I 101·06 

The analysis proves that chromium is the only metal 
present capa.ble of producing the green stain, and that it 
occurs to the extent of 0-16 per cent. of chromic oxide 
The chromium mineral would be derived from picotite, 
which occurs a.s an accessory mineral in the basic and ultra­
basic rocks of the district. The particular form in which 
the chromium is present, and produces the colouration 
cannot be satisfactorily determined. 

(b)-Secondary Minerals. 

The secondary minerals are found oocurring III the 
upper, oxidised portion of the looee. Limonite is the most 
plentiful, and, with oxides of manganese, forms the gos­
san capping the lodes. Occurring with the gossan, but 
usually in only relatively small amounts, a hOtit of other 
minerals have been formed. The following list includes 
all thffie minerals 80 ,far recorded, and for further infor-

.. 
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mation the reader is referred 
Minerals of Tasmania(U) :_ 

Anglesite 
Argentite 
Asbolite 
Azurite 
Bellite 
Beresowite 
Bindheimite 
Calamine 
Carminite 
Cerargyrite 
Cerussite 

ditto (chromiferous) 
Cervantite 
Cha.lcophanite 
Covellite 
Crocoisite 
Dufrenite 
Embolite 
Endlichite 
Goothite 
Guitermanite 
Hyalite 
Iodyrite 
Leadhilli te 
Malachite 
Massicot 
Matlockite 

to the Catalogue of the 

Melanconite 
Mimetite 

ditto (chromiferous) 
Minium 
Pharma.cosiderite 
Phosgenite 
Psilomelane 
Proustite 
Pyrargyrite 
Plagionite 
Przibramite 
Pyrostilpnite 
Pyrolusite 
Sena.rmonite 
Silver (native) 
Sphalerite 
Smithsonite 
Stepbanite 
Steinmanllite 
Sternbergite 
Symplesite 
Vanadinite 
Willemite 
Wurtzite 
Zincite 
Zinkenite 

(4)- ORIG!N OF THE ORE DEPOSITS. 

It is now a general~y acoepted oonclusioll that !the 
majority of ore deposits are closely associated with intru­
sions of igneous magma.. The vapours and solutions are 
given off in the fin,,:l phases of the cooling m3.gma, and 
pass into the surrounding rocks in a general asoending 
direction. When conditions are favourable the metallic 
minerals are deposited. and form the lodes. In consider­
ing the origin of ore deposite. we are concerned, among 
others, with such questions as the source of the solutions 
or vapours, the channels used by the solutions, the position 
of the deposita relative to the igneous intrusions, and the 

\. ") Petlerd, W. F., Catalogue of the Milleralll of Talllllania, 11JI0. 



72 

exact method of formation and structure of the ore­
deposits. 

(5)-NATURE OF THE ORE DEPOSITS. 

The consideration of the mineralogy of the silver-lead 
deposits has shown that the principal metallic minerals are 
galena, sphalerite or zinc blende, and pyrite, while the nOll­

metallic or ganguo minerals are carbonates and quartz. 
The metallic minera.ls are all sulphides, while the gangue 
minerals oontain none of pneumatolytic or contact-meta­
morphic origin. The deposits, in fact, correspond to those 
developed in the tra.nsmetamorphic zone in the Zeehan 
districte3). The pyritic belt )8 not prominent in the 
Waratah district, the only representative lode being the 
No. 2 lode at the Silver Cliffs Mine. The sideritic. or 
better the c .. rbon .. te, belt is very weI! developed, the 
majority of the lodes having a carbonate. gangue. In addi­
tion, there would 00 a quartz-belt if the lodes with a 
quartz-g .. ngue be grouped together. 

The lodes in this transmetamorphic belt have, from the 
character of the minerals present, been clearly derived 
from hydro-thermal solutions, a.nd have been deposited 
some distance a.wa.y from the source of these solutions. 

(6)--:-SoURCE OF THE MINERALISING SOLUTIONS. 

In atkmpting to decide the source of the 9Olutions from 
which the ore deposits of the district ha.ve been fonned, a. 
brief discussion of the rocks with which the ores are ass0-

ciated should give some valuable data. 
At the Magnet Mine the ores occur in pyroxenite of 

Devonian age. In the Persic and Silver Cliff areas the 
lodes generally occur in the slates and sandstones of the 
Bischofi' geries, but one lode on the Persic property is found 
at the contact between De.vonian pyroxenite and the Bis­
choff seriee. South of the Warata.h-Corinn .. Road the sm .. n 
occurrences of ores are associated. with Devonia.n ult.rabaaic 
rooks, while the lode at Gregory 's Mine near Luina occurs 
in bed. of the Dundas series. At the Washington Hay and 
Confidence Mines along the Whyte River the ores are aseo­
ciated with basic or ultra'basic dykes of probably Devonian 
age. Along the Godkin-Ben'. Reward line the lod .. occur 
at or llear the contact of Devonian pyroxenite& and syenites 

(II) 'l'wehetreea, W. H., and Ward, L Keith. The Ore-Bodies of the 
Zeehan Pleld: Geological Survey Bulll'tin No.8. 1910. 
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with beds of Silurian lage. At Ma.oe's show the ore ()(X:um 
at the junction of the pyroxenite a.nd syenite. In the Mt. 
Wright and Heazlewood Mines on the Mt. Jasper leases, 
the lodes are found in Devonian pyroxenitee cloee to the 
junction of these rocks and serpentinised harzburgite. A 
syenite dyke occurs in the pyroxenite between the two mines 
and is parallel to the serpentine junction. At Mt. Stewart 
the lode is found in a silicified, schistooe rook which aPl"'r­
ently represents a very much altered basic or ultrabasic 
rock. 

Thus it is Been that the ores <are enclosed in rocks varying 
in age from that of the Dundas series to that of the 
Devonian igneous rocks. The majority are &S8OCiated with 
the Devonian igneous rocks, and as there is no evidenoe of 
more than one period of mineralisation, it may reasonably 
be assumed that the 0 ..... are of practioally the same age. 
The age would be later than the Devonian igenous rocks, 
and as no extensive minel'l&lisatioili period later than the 
Devonian has been proved to exist in Tasmania, it is rea­
s<mable to conclude that the origin of these ores, in oom­
mon with the majority of others in Tasmania, are asso­
ciated with the Devonian igneous intrusions. 

It has also to be decided as to whether the ores owe their 
origin to the ea.rliest basic and ultrabasic intrusions, any 
intermedia.te stage, or the final phase of the intrusions oon~ 
neeted with the granitic intrusions. In the portion of the 
Waratah district examined the ores ooc.ur generally in a.s8iIr 

dation with the basic ,and ultTabasic rocks, and to such an 
extent as to almost suggest a genetic connection. However, 
this -association is rather due to the liabilityl of these rocks 
to attack by the mineralising solutions, because, providing 
all the galena. in the district is of the one age. further 
evidence.. proves the origin of galena solutions to he con­
nected with the final phase of the granitic intrusions. Such 
evidence iSl the occurrenoe of the ores at the oontact of and, 
therefore, later than the syenites. Of greatest importance, 
however, is the data. obtained by A. M. Reid in his investi­
gations into the tin ores of the Waratah dis·trict, the results 
of which will be published in a forthcoming publication.(") 

Mr. Reid found that the fiSlJllre lode in the Bischof! 
Extended Mine had been reopened and galena dep06ited 
in the tin lode_ The general suoeession of events in the 
Mt. Bischof! area w,," the intrusion of the porphyry dykes, 
the pneumatolyic stage, with which began the deposition of 
tin ores, the passing from the pneumatolyic to the hydro-

(34) Reid, A. McIntosh, Geological Survey Bulletin in pl'epal-ation. 
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thermal, towards the cloee of which the galena W88 deposited 
in the reopened tin looe. 

A88Uming, therefore, that the galena is all of the same 
age, the solutions depositing this mineral must ha.ve been 
asoooi .. ted with the hydrothermal emanations from the finoJ 
phase of the granitic intrusions. This is in agreement with 
the conclusions arrived a.t in the investigation of other 
silv!,r-lead fields of Taamania. 

The a.bove discussion refers only to the silver-lead 
deposits of the district, and the exact mode of origin of the 
copper deposits is Dot 80 clearly defined. Copper deposits, 
which occur at the New Jasper and the Old Jasper Mines 
on the Mt. Jasper leases, are found near the margins of 
intrusions of Devonian pyroxenites. It is possible that these 
deposits have been formed from copper-bearing solutions 
derived from the same source 8S those which formed the 
silver~lead deposits, but which contained copper minerals 
in solution instea.d of lead and &9BOCiated minerals. In th& 
New Ja&per Mine practically all the ore has been removed 
from the workings which oan oat the present time be­
inspected , but it would appear that the chaloopyrite formed 
small lenses and mM8ee in the pyroxenite without any 
gangue materials. The deposit, therefore, has the appear~ 
anre of being a magmatic deposit, .and the source of ore 
would then be the pyroxenite magma. Little c&n be said 
as to the Old Jasper deposit, as only fragmenlAt of oxidised 
ore can be seen in the open cut, all other mine workings 
being inaccessible. It a.ppears as a formation at the surface 
of a hype-rstheniu intrusion, being separated from the 
intruded rocks by a narrow band of U pseudo~amygdaloi~ 
dal" hypersthenite. Both deposilAt appear to represent 
marginal segregations in pyroxenites, and the origin of the 
ores would be magmatic, though the quartz gangue of the 
Old Jasper may indicate a difi'erent origin. 

The granite representing the oonsolidation of the granitic 
magma from which the silver~lead ores, and possibly the 
copper ores, were derived is not prominent within the 
area. examined . . Granite ooours at Wombat Hill and to 
the south and east of this locality in the eastern part of the 
distric.t, and also at the Meredith Range and the Leading 
Spur m the west. It probably outcrops oontinuou"'y a.long 
the tract of ~ountry between Wombat Hill and the Leading 
Spur, fonnmg a belt to the south of the .area. examined. 
This belt of granite would have a geneN.I OOUI'8e of north~ 
east to 8Outh~west. The belt of oountry containing silver­
lead deposita has a similar strike, end is, therefore, roughly 
parallel to the granitic intrusion &8 repreeented by the part 
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outcropping. The tin deposita are developed to the south­
east of this silver-lead belt, and are nearef to, and also 
actually situated in, the granite and porphyry outcrops. 
Such an association and arrangement of the granite, tin 
deposits, and silver-lead deposits has already been drawn 
attention to by L. K. Ward.(''') 

(7)-CHANNELS TRAVERSED BY THE SOLUTIONS. 

In leaving the cooling igneous magma, and passing 
through the enclosing rocks, the mineralising solutions 
would utilise faults, joints, cracks, spaces between con­
stituents of the rocks, and all other spaces which occur in 
the rocks. In particular it is important to recognise the 
channels in the regions in which the ore-bodies have been 
formed. The basic and ultrabasic rocks of the district have 
been very important channels. The solutions would 
traverse all available joints, spaces, &c., in these rocks, but 
in addition there has been something further to facilitate 
their passage. The compositions of the rocks and the solu­
tions have been such as to render the former liable to 
attack by the latter, so that the solutions have traversed 
the rock by attacking and altering it chemically. A chan­
nel of this nature is in evidence at the Heazlewood, Mt. 
Wright, Confidence, and Washington Hay ].1ines, and also 
in the ore-body in the :Magnet Mine. 

Another channel used has been the junction of two rock 
formations which may be both igneous or one igneous and 
the other sedimentary. The" hanging-wall " of the 
Magnet lode is an example, although it IDay have been 
assisted by faulting along the same line. Other examples 
are the" meridional" or No.2 lode at the Persic Mine , 
Mace's Show, and some of the formations along the God­
kin-Bell's Reward line. 

Faults are very favourite channels for the passage of 
mineralising solutions. Examples of lodes formed along 
fault-planes are the No.1 and No.2 lodes at the Silver 
Cliff Mine, and the No.1 lode at the Persic Mine . 

(8)- NATURE O~· THE MINERALISING SOLUTIONS. . 

The solutions by which the silver-lead lodes were formed 
appear to have been of two main types, viz., those which 

()til) WaM, L Keith, The Silver. Lead Lodes of the Waratah District: 
Geological Sllrv~y Report No.2, 1911. 
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formed the lodes with carbonate gangue, and those which 
formed the lodes with a quartz gangue. The general 
association of the lodes with particular rock formati ons 
is somewhat suggestive that the gangue might be con­
nected with the enclosing rocks, but that this is not so 
will be seen from the following discussion. It is found 
that the carbonate lodes are generally associated with 
basic or ultrabasic rocks, as at 11agnet, Persic, Washing­
ton Hay, Confidence, and Heazlewood Mines. They are 
also found, though certainly in small quantities, outside 
these rocks, as at Illingsworth 's Show, while small amounts 
of carbonates also occur in other lodes in the sedimentary 
rocks. The occurrence and composition of the carbonates 
in the :Magnet Mine throw a great deal of light on the 
subject. The mangano-siderite is so intimately associ­
at.ed with the galena and blende in the ore-bodies that it. 
must have been introduced with them. That the iron 
and manganese may have been obtained from the web­
sterite by the passage of the solutions through other por­
tions is no more feasible than that the galena and blende 
were obtained similarly. Further, though the iron con­
tent of the carbonate may have been obtained in this 
manner, it is inconceivable that the manganese could have 
as the manganese content of the websterite is very small . 
The same thing applies to the later formed ankerite , 
which contains over 50 'Per cent. of calcium carbonate. 
While the iron and magnesium could have been obtained 
in quantity from the websterite, the lime content of these 
rocks is low. If the positive radicals in the carbonates 
were assumed to have been derived from the websterite , 
the carbonates should be intermediate between a siderite 
and a magnesite, while actually the carbonates are mall­
gano-siderites and ankerites. It would, therefore, appear 
that manganese and calcium, and possibly much of the 
iron and magnesia were actually original constituents of 
the solutions. 

The quartz lodes ore not confined to the sedimentary 
rocks where quartz could be readily obtained by the cir­
culating solutions, though they occur in these rocks at 
the Persic and Silver Cliff Mines. At Gregory 's Mine, 
the country is partly, if not wholly, igneous, while at 
Mt: Stewart Mine, the lode occurs in a much altered 

. gabbro or pyroxenite. 
It is, therefore, certain that the gangue minerals were 

formed from original constituents of the mineralising solu­
tions, of which there were two distinct types. In addi-

• 
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tioD to the materials from which the gangue was formed, 
the solutions contained sulnhides of lead, zinc, and iroll, 
in soluble form, and which were deposited to form the 
valuable metallic minerals. 

No evidence &8 to the relations bet.ween the two types 
of solutions could be obtained. The only place where the 
two lode-fissures intersected was at the Sliver Cliff }'liue. 
Here the lode-fissures of a quartz-galena lode , and a. 
pyrite-galena-blende-huascolite lode intersected, but no 
ore occurs Deaf the intersection. Also the fissures repre­
sent faults of probably contemporaneous origin , and no 
light is thrown on the relative ages of the two lodes. 

(9)-:METHOD OF DEPOS[TJON OF THE ORE-BODIES. 

The formation of the ore-bodies in the igneous rocks 
has been by a process of replacement. The mineralising 
solutions acted on the minerals of these rocks, and dis· 
solved and removed the alteration products, and deposited 
metallic and non-metallic minerals in their place. The 
replacement is not always complete, and pieces of altered 
rock are included in the lode in association with the 
gangue. The green staining of the carbonates by 
chromium compounds is produced during the replacement 
process, the chromium being derived from original picotite 
in the rocks. The ore occurs either in veins or isolated 
patches throughout the lode. 

In the footwall portion of the Magnet ore body, banded 
ore occurs over a width of several feet, but the width is 
variable. The banding is very regular , and consists of 
separate bands of galena, sphalerite, and mangano·siderite. 
Ankerite occurs in bands parallel to those of the other 
minerals, and also in veins cutting across the bands. It 
also occurs in layers lining cavities in the banded ore 
parallel to the banding, and with crystal faces developed 
on the inside edges of the layers. The banded ore is 
strongly suggestive of crustification, and bas been often 
regarded as such. On examination, however , little or no 
proof can be found to support this view. The ankerite 
is later than the other minerals. and bas largely replaced 
portions of the ore· body • so that the cavities lined with 
this mineral may represent portions of ore which 
were dissolved by the later solutions, and, in place of 
which , only small amounts of ankerite were deposited. 
As far as can be ascertained from an examination of the 
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ore without, detailed microscopic investigation, the criteria 
for the eXIstence of crustification are not applicable. 
Further, the banding on the hanging-wall side of the 
banded footwall ore becomes irregular J and the ore passes 
into irregular areas associated with altered websterite. 
The banding would, therefore, appear to have been formed 
by processes other than those of crustification, and is due, 
in fact, to replacement processes. The late Mr. Twelve­
trees, Government Geologist, in his report on the Magnet 
Mine, contained in the Secretary for Mines' Report, 1918, 
states that :-" The lode-channel is not to be regarded 8S 

having been an open gaping fissure ready to receive in one 
act the lode minerals as we see them to-day, but rather 
as having widened slowly by the breaking down and 

removal of succeuive bands of soluble rock, which were 
.replaced , pari pau u, by bands of mineral. " 

Other lodes of the district, such as the Silver Cliff, 
Penic, and Gregory 's, which occur in sedimentary rocks, 
:and the Mt. Stewart lode, which occurs in an altered 
pyroxenite, probably represent .fissure fillings. They are 
associated with faults and other fissures, but owing to 
lack of opportunities for examination of the mines, the 
processes of formation could not be definitely ascertained. 

( lO)- THE EFFECTS OF OXIDATION. 

The outcropping portions of lodes become oxidised by 
descending surface waters, and as a result gossan and 
oxidised metallic minerals are formed. Although gossan 
occurred at the outcrops of the lodes in the district, 
primary sulphides generally outcropped at the surface. 
Though g088an and other oxidised products are always 
formed , the question as to whether they remain depends 
upon the rate at which the lode and surrounding country 
are denuded . If oxidation takes place more rapidly, then 
a deep oxidised zone will be fonned . In the Waratah 
district denudation has taken place rapidly since the Ter­
tiary uplift, and little gossan remains ahove the lodes, and 
primary sulphides outcrop. In the Magnet Mine g088an 
occurred in association with primary sulphides to No. 6 
level, while traces were found down to the No. 8 level. 
The lodes of the Godkin-Bell ' . Reward line are marked 
by large outcrope of iron-manganese g088&n. Some of 
these gossan outcrops represent replaced limestones, and 
cut out in depth. The goasan along the junction of the 
syenite and the pyroxenite with the Silurian strata, exists 

.. 
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in some places to a depth of 250 feet, but in others it is 
replaced in depth by "mud" stained by oxides of iron 
and manganese. Very little galena occurs with this gos­
sauous ·material, and it is questionable as to whether this 
material represents oxidised lode formation. 

The effect of oxidation on the other lodes of the district 
has been small, due to the rapid rate of erosion. At the 
Mt. Stewart Mine, the secondarily enriched zone extends 
as far as 210 feet below the surface. 

(ll)- SUHMARY OF ORIGIN OF THE ORE-DEPOSITS . 

The ore-deposits were associated with the intrusions of 
igneous magma connected with the diastrophism at the 
close of the Silurian sedimentation. The original stock 
magma differentiated at depth, and the different portions 
invaded the overlying rocks. The earlier intrusions were 
of an ultrabasic and basic nature, and the copper deposits 
were pr9bably formed by segregation from these magmas. 
The fina.l intrusions were of an acidic nature from which 
the granite consolidated, and the accompanying mineral­
ising vapours and solutions were given off. These left the 
cooling magma in the final stages, and passed into the 
adjacent and overlying rocks by means of channels of 
various natures. When these vapoun and solutions 
reached positions in which the physical and chemical con­
ditions were suitable for the deposition of their mineral 
contents, the ore-deposits were formed. Generally, the 
silver-lead deposits were formed from solutions, leaving the 
cooling granitic magma, and which travelled considerable 
distances from the source before meeting conditions suit­
able for ore-deposition. The quartz-gangue of the Old 
Jasper Copper lode seems to indicate a similar origin for 
this lode, while the New Jasper deposit appears to be a 
magmatic one connected with the pyroxenite. It does not 
seem likely that the two lodes have different origins, and 
with the meagre evidence available it is not possible to 
decide on one or the other. 



VII.-THE MlNING PROPERTIES. 

(I)- THE MOUNT JASPER COPPER MINES, N.L. 
This company includes the following mines among its 

properties: _ 

The Old Jasper Mine. 
The New Jasper Mine. 
The Mt. Stewart Mine. 
The Heazlewood Mine. 
The Mt. Wright Mine. 

The company was formed originally, in 1910, to work 
what is DOW the Old J 3sper 1\1ine, situated on Mt. Jasper. 
It also obtained other leases in the vicinity, including that 
of the Heazlewood mine. The outcrop at the New Jasper 
Mine was discovered in 1912, and worked along with the 
Old Jasper. The Heazlewood Mine was tested at a slightly 
greater depth than previous owners had tried it, but not 
much work was carried out. The Mt. Stewart Mine was 
acquired in 1914, but no work had been carried out by the 
present company. Quantities of copper ore were sent away 
from the Old and New Jasper Mines, but work at these 
properties ceased several years ago. The Mt. Wright sec­
tion was acquired in 1919, and the company has been 
carrying out developmental work at that mine since then, 
and have shipped several parcels of silver-lead ore. 

(a)- The Old Jasper Mine . 

(See accompanying Plates VI. and VI!.) 

(i)-Location and Access. 

This mine is situated upon Lease l068-x, of 80 acres. 
held by lift. Jasper Copper Mines, N .L. The Waratah­
Corinna road crosses the Heazlewood River at the l6-mile 
peg. where the company's treatment plant is situated. A 
two-foot tramway, about one mile in length. connected 
the mine, which occurs that distance to the south-east. 
with the treatment plant, but a portion of this line near 
the mine has now been pulled up. 

• 

• 
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(ii)-PrevioU8 Reports. 

Twelvetrees, W. H., Report on the :Mineral Fields 
'between Waratah and Corinna, Secretary for Mines' 
Report, p. clxxxi., 1899-1900. 

In this report the mine is described by Mr. Twelve­
-trees under the title of Bioks' Show, which had not long 
been discovered. 

Twelvetrees, W. H" Report on Mineral Fields between 
Waratah and Long Plains, 1'. 18, 1903. 

In this report the mine is discussed under the name of 
the Wealth of Tasmania Copper Proprietary, and the 
existing workings described. 

. (iii)-History. 

Although the area in which the Old J aaper lode occurs 
was previously held as mineral leases, the outcrop of this 
lode was not discovered until the end of 1898 or beginning 
of 1899. Geo. Binks was apparently the discoverer , a 
lease being applied for by him on April 7th, 1899, and 
granted as 3946-9311, 80 acres. The mine became known 
as Bink's Show, and a small amount of work was per­
formed on it. A trench was put across the lode, and a 
"Short adit (No.2) commenced at a lower level. Subse­
quently, a Melbourne company called the Wealth of Tas­
mania Copper Proprietary was formed, and worked the 
mine during 1902 and 1903. A 60-foot ,haft was ,unk 
to the north of the outcrop, and a crosscut put out 125 
feet to the east to pick up the lode, while an open-cut 
wall commenced on the outcrop. The lease was abandoned 
in 1904, but was taken up again 8S 1068-11, 80 acres. It 
was held by several people, including the Mt. Waratah 
Copper Mines Ltd. between 1907 and 1909, but no account 
of any of the work performed exists. The Mt. Jasper 
Copper Mines, N.L., were formed in 1910, and had the 
lease transferred to them on June 7th of that year, and 
have he1d it continuously up till the present time. The 
full extent of the workings carried out by this company 
are ,hown on the accompanying plan (Plate Vr.). This 
company have carried out considerable prospecting work, 
and have sent away a number of parcels of ore, but 
work haa ceased at this particular mine for some years 
now. 
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(iv)-Geology. 

'the country in the vicinity of this mille is composed 
chiefly of Devonian basic to ultrabasic rocks, with a smal­
ler amount of slates of the Dundas series. The section 
exposed at the west end of the open-cut shows a small 
patch of highly foliated slates or schists. Several small 
outcrops of purple slates are scattered over the lease, and 
at the south-west corner a larger exposure of the Dundas 
series occurs. 

The greater part of the igneous rocks are of Devonian 
age, but the age of some of the others is undeterminate. 
Associated with the schists in the open-cut there occurs 
a small amount of completely decomposed igneous material 
of probably pre-Devonian age. A large body of hyper­
sthenite of Devonian age intrudes the schists and decom­
posed igneous material with a flat junction. Mt. Jasper­
is composed of generally fine-grained u1trabasic rocks. with 
which are associated. towards the New Jasper Mine. 
Devonian types. The relation of these rocks to the schists 
is not visible. but they are probably intrusive. They are 
themselves intruded by the hypersthenite, and so, though 
apparently Devonian in age, they must represent an earlier 
phase of the Devonian ultrabssic intrusions than do hyper­
sthenite. 

(v)- The Ore-Body. 

The ore-body worked in the Old Jasper Mine is one­
containing copper minerals. chiefly chalcopyrite and born­
ite. It was first exposed at the surface as a massive 
outcrop of chalcopyrite and pyrite in completely decom­
posed igneous material. A large amount of underground 
works have been carried out, and have proved the con(U­
tiona under which the deposit occurs, but without 
apparently revealing any large shoots of ore. 

The No.2 adit intersected the lode at a shallow depth, 
and all payable ore has been removed above this level by 
an open-cut 50 feet in length. Several small intermediate 
levels were put in from a winze sunk from the No.2 leve1. 
Nearly all of these workings have fallen in, or been mul­
locked up by later workings, 80 that practically none or 
these workings can he examined. They revealed a formation 

"(the dimensions of which could not be ascertained) con­
taining splashes and veins of chalcopyrite and bornite. 
This formation dipped to the east at an angle of about 
500 • and had a footwall of decomposed hyperstheDit~ 

, 
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-with &. hanging-wall of the same rock containing patches 
-of calcite (the so-called "conglomerate "). 

The No.3 ad it was then driven in a generally south­
.south-easterly direction to test the deposit at 70 feet 
below No. 2 level. Altogether over 650 feet of driving 
in the main a.dit-crosscut were carried out, as well as 
several hundred feet of branch crosscuts, without cut­
ting the lode, all of these workings being in the soft , 
:serpentenised hyperethenite. The characteristics of the 
lode 'being known,' the application of this knowledge 
would have rendered unnecessary much of the driving 
>carried out in this level. When the lode was not cut at the 
estimated distance or a little beyond it, a. rise should have 
been put up to get above the decomposed hypersthenite, 
and intersect the "pseudo-amygdaloidal J/ variety of it, 
between which the lode occurs. At the face of the No.3 
adit an incline rise was put up and pa88ed through the lode 
and the II ;l?seudo-amygdaloidal " hypersthenite, which was 
iound to dlp to the south at 19°. This adit has fallen in 
at 200 feet from the entrance, and so the remainder could 
:not to be inspected, and the above facts are taken from 
plans of the Mt. Jasper Company. Pieces of ore, and 
the II pseudo-amygdaloidal" rock occur on the dump 
from this tunnel, and support the above facts. The 

• lode judged by the pieces on the dump, and the fact that 
it has not been worked must have been very low-grade. 
The pieces of ore on the dump consist of a silicified rock­
type, with white quartz, and occasionally calcite show­
ing in patches, and containing small splashes and veins of 
chalcopyrite and pyrite. 

The lode is thus seen to consist of a quartzitic forma­
tion, containing the copper minerals , and occurring between 
the hypersthenite and its "pseudo-amygdaloidal ., variety. 
The / / pseudo-amygdaloidal " variety forms the mar­
gin of the hypersthenite where it has intruded the other 
rocks, and the lode, therefore, follows the iDlargin of 

"the hypersthenite intrusion. It is the undulations in thifl 
margin that have caused the difficulty. in seeking the 

lode in the No.3 level. The high dip in the open-cut 
and the workings immediately under it was due to this 
part of the lode being in the oxidised zone with the result­
ing secondary dep.osition of minerals outside the actual 
10de formation. The flattening of the lode above the 
No. 3 level is in accord with the observed occurrences 
"f the hypersthenite. The dip of .the lode in No.2 level 
and the intermediate level under It IS at medIUm angles 



to the south. According to the section (Plate VII.), the 
" conglomerate" in the included rise is at the same level 
as that just under No. 2 level, and is dipping south at 
190, Between these points the surface of the hyper­
sthenite must have become horizontal, and then risetL 
with a dip to the north, and finally "rolled" again 
in order to produce the southerly dip in the inclined rise. 
It is possible that, in this last undulation, the "pseudo­
amygdaloidal" hypersthenite may have been exposed on 
the present surface, although it could not be located dur­
ing this investigation . 

The lode is also exposed at the f' Eastern Blow ' I under 
conditions identical wibh those at the Old Jasper. This 
outcrop is situated on the Heazlewood Lease (S8G-H), and 
is about a quarter of a mile north-east of the Old Jasper. 
The exposure consists of quartzite and red jasper, con­
taining small splashes of chalcopyrite. A short trench 
and underlay have been put in at a bearing of 900 , the 
latter dipping at 300 to the east. Pieces of the decom­
posed hypersthenite, and the amygdaloidal variety occur 
on the dump, and the jasper formation apparently occupies. 
the same postion geologically as does the lode at the Old 
Jasper, thus proving the lodes to be one and the same. 

Between the Old Jasper and the Eastern Blow some 
prospecting work has been carried out by means of No.4· 
adit, No.3 shaft, and some trenching , but judging from 
the material on the dumps, the same characteristic lode 
as occurs at these localities has not been here revealed. 

A short distance to the north-east from the "Eastern 
Blow, and between this locality and the Heazlewood Mine, 
red jasper, similar to that at the Eastern Blow, has been 
located. A small shaft was sunk on this jasper, but little 
or no copper mineral was found in it. No further sign 
of the lode as represented by the jasper is visible between 
this shaft and the Heazlewood workings. No reports of 
jasper occurring in the Heazlewood are given, and 
tbe limit of the Old Jasper lode in this direction is either:. 
the Heazlewood lode or more probably the serpentine 
immediately to the east of the Heazlewood lode. 

The limit of the lode to the south-west is the open-cut, 
in the south-west end of which the hypersthenite is seen 
intrusive into the schists without any development of the 
Jode or the « pseudo-amygdaloidal" variety. If the 
hypersthenite maintained its generally flat junction with 
the intruded rocks it should be exposed 011 the easte!'n falf 
of the Healzewood Hill- Mt. Jasper Ridge. It has not 
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been located in this position up till the present, and 
apparently it must dip in a general south-easterly direc­
tion, and so not reach the surface. A small outcrop of 
" pseudo-amygdaloidal" type similar to that at the Old 
Jasper, occurs near the junction of the Mt. Stewart and 
New Jasper tramways. No jasper or other characteristics 
of the lode occur here, and it is certain that this outcrop 
is not to be correlated with that of the Old Jasper. 

(vi)- Production. 

A quantity of ore must have been produced from this 
mine since the Mt. J &aper Company commenced to work 
it, but no records are available. The concentrates obtained 
from the treatment of the ore were mixed with those 
from the New Jasper ore, and no independent returns 
were possible. The production of these concentrates IS 

included with those from the New J aaper in the table or 
production of that mine(U). No information is available 
as to the amount of hand-picked " firsts, " if any, pro­
duced from this mine. 

(vii )--Conc1 usions. 

The Old Jasper lode has been proved to be a silicified 
formation containing splashes of chalcopyrite, and to occur 
near the surface of an intrusion of hypersthenite, its exact 
position being between the main mass and a narrow mar­
ginal layer of an II pseudo-amygdaloidal ,. variety. In the 
open-cut, and the underground workings close to it, the 
lode was apparently sufficiently rich to mine, and a 
quantity of concentrates, and possibly also picked, crude 
are, obtained. Owing to the lack of facilities for examina­
tion no idea could be obtained 8S to whether reserves of 
this class of are exist. Further the value of the are 
between these workings and the inclined rise could not 
be ascertained for the same reason, and so an expression of 
opinion as to the value of this mine cannot be given. The 
pieces of are on the No. 3 dump which were obtained 
from the inclined rise are not numerous, but, if represen­
tative, the lode must be of fairly low-grade. 

Should further -work at any time, however, be con­
templated , the structure of the lode as outlined above 
8hould be taken into consideration in evolving a scheme 
for prospecting the lode. Knowing that the hypersthenite 
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occurs under the Heazlewood Hill~Mt. Jasper Ridge at a 
shallow depth, tha.t its upper surface is more or less 
horizontal under the crest of the ridge, and that it pro· 
bably dips to the east at moderate angles on the eastern 
fall, a series of boreholes would quickly and efficiently test 
the lode. The systematic location of the sites for the 
holes would be a very necessary and important preliminary 
step before any drilling camp~ign was undertaken. 

(b) The New Ja.pe~ Mine. 

(See accompanying Plates VI. and VII!.) 

(i)-Location and Acceas. 

This mine is located upon Lease 4291-1l, of 41 acres, 
and is situated a quarter of a mile south of the Old Jasper. 
The best means of access is by the ~rt. Stewart pack­
track from the I5-mile peg on the Waratah-Corinna road, 
the mine being about one and half miles from the road. 
The mine can also be reached by the track from the 16-
mile to the Old Jasper, and then along the Mt. Stewart 
tram . 

(ii)-History. 

The country in the vicinity of this mine was held under 
lease many years before the opening up of this mine, but 
the outcrop of copper ore had not been discovered. This 
discovery was made in May, 1912, when the lease was 
held by the present Mt. Jasper Copper Mines. All the 
underground workings have been carried out by this com­
pany. 

(iii)-Geology. 

This mine is situated on the southern extremity of the 
complex body of basic and ultrabasic rocks which occur 
near the Old Jasper Mine. Many of these types, such as 
the gabbros, decomposed pyroxenites, and the If pseudo­
amygdaloidal" pyroxenites are very similar to other types 
in the district, which are of Devonian age, and so the 
greater part, if not all, of these rocks near the Old and 
the New Jasper may be taken as being of Devonian age. 
The rock in which the ore-body occurs is fine-grained, 
altered pyroxenite which has been serpentenised in places. 
To the south-west of the basic and ultrabasic rocks, the 
purple slates and breccias of the Dundas series occur, and 
it is into this series that the igneous rocks have intruded. 

• 
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(iv)- -The Ore-Body. 

The New Jasper ore-body has been opened up by means 
of surface trenches and shafts, and two levels worked from 
adits. The surface workings exposed a quantity of gossan 
and oxidised copper ores. The latter included malachite 
(green carbonate), cuprite (red oxide), and tenorite (black 
oxide), and a rich patch of the black oxide yielded 14 tons 
of ore. 

The No.1 adit was driven in a north-easterly directIOn 
to test the ground below the outcrops, and gave about 40 
feet of f{ backs. " Slates and breccias of the Dundas series 
were passed through for 70 feet, then decomposed igneous 
material , and fresh pyroxenite at 80 feet, which continued 
to the face at 120 feet. The north drive near the face 
revealed the same rock with splashes of chalcopvrite and 
pyrite through it. Another drive to the north from the 
SO-foot mark in the adit, exposed the same formation. 
From the adit, stoping has been carried out above this 
level for a length of 35 feet, and also below it for a short 
distance . The continuation of this level to the north is in 
pyroxenite with which is associated foliated serpentine 
formed by alteration of this rock. 

The No.2 adit was started 30 feet lower than, and 60 
feet to the south-east of, No.1 adit. It was intended to 
cut the lode to the south-east of the previous workings 
along its supposed south-east strike. The Dundas series 
were passed through for 50 feet , and then decomposed 
igneous material for 10 feet. The lode was not intersected, 
and the adit was driven to the north with a very sinuous 
course to come below the No.1 adit. Decomposed igneous. 
material was passed through for some distance, and then 
gave place to the fresh pyroxenite. About 20 feet from 
the winze from No.1 level , a two-inch seam of gossanou8 
material was cut. Below the stoping in No. 1 level the 
same shoot of ore, consisting of small veins and splashes of 
chalcopyrite in the pyroxenite, was cut, and it was stoped 
over a short distance up to No.1 level. A lens of ore was 
followed into the eastern side of the drive, and completely 
extracted. A winze was sunk 20 feet below the level , and 
is reported to have exposed good ore, including a vein of 
chalcopyrite 18 inches wide, but the winze was full of 
water. and cou1d not be examined. Beyond the winze, a 
small amount of underhand stoping has been carried out, 
and near the face a little overhead stoping waf.! performed. 
If these two lots of stoping represent a shoot of ore it must 
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pitch to the south, and will represent the ore reported in 
the winze. 

All the ore has been removed from the workings which 
can be inspected at the present time, and the nature of 
the ore can only be ascertained from pieces on the dump. 
This ore consists of splashes and narrow veins of chalcopy­
rite contained in the pyroxenite exposed in the workings, 
or its serpentenised derivative. The only other mineral 
associated with the chalcopyrite in the pyroxenite is a 
small amount of calcite, but this is not common. Apart 
from the calcite, the deposit has every appearance of being 
a magmatic one, formed by segration from the pyroxenite 
near its junction with the Dundas series. It has no definite 
boundaries, and except for the calcite the chalcopyrite 
occurs, unassociated with any other mineral, as small veins 
and irregular masses in the pyroxenites. The calcite may 
be due to secondary alteration of the pyroxenite, but other­
wise processes other than those of magmatic origin must 
be assumed. 

(v)-Production. 

The production of ore from the New Jasper is given 
in Table No.7 along witb tbat from tbe Old Jasper Mine. 
In this table the ore was obtained from the New Jasper, 
but the concentrates were from both the Old and the New 
Jasper Mines. A few of the returns of ore-sales were 
missing so that the figures are not quite complete. The 
total production from the two mines was probably about 
200 tons of II firsts," and concentrates, with a total value 
of £3000, and wbich yielded the company about £2000. Of 
this, the New Jasper must have contributed over 50 per 
cent., and probably nearer 70 per cent. 
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TABLE No, 7,-Production of the New and Ola Ja8per Min .. , 

Assa.y Value. 
Description. Weight, 

Copper, i Gold, 
Total Value. 

Silver. 

Tons. Cwts. Qr~. Per cent. Ozs. per ton. Ozs. per tOil. £ S, d, 
Or. o • • • • • • • • • ...................... 13 7 0 35'3 . .., .. , 324 14 8 

" 
.. ......... , ........... .. ....... 13 I 3 24'9 

I 
.. , .. , 225 1\ 4 

" 
...........• .......•• . .••• •...... 16 3 3 25'41 .. , .. , 247 1\ 5 

" 
..... .............. ..... ......... 11 6 0 22'13 .. , .. , 159 16 8 

" 
........... ............... ...... 8 5 3 20'45 .. , .. , 103 9 6 

" 
.............. . ....... ... .... 13 1< 3 12 '72 .. ' .. , 94 18 7 

" 
............ .... ........ .. 11 12 2 13'37 .. , .. , 94 3 9 

Concentrntes ............•........ 7 0 0 18'55 , .. .., 77 0 2 
Ure ...... .......•.•..•••..••...... • 6 12 0 18'80 , .. .. , 76 5 0 
Concentrates ... ... .......•....... 6 6 1 21'65 .. , .., 83 0 7 
Or. .................. ..... ......... 3 3 I 11'33 .. , .. , 26 4 5 

" 
............................ 4 4 3 24'10 .. , 

'" 99 1:1 • " ................................. I 8 1 16·'66 O'll 2'99 12 10 O· 
ConcentrtLtes .. , ....... ......... 6 18 3 28'83 1'04 4'07 131 0 O· 

" 
...... ..... ......... . 4 16 0 28'50 1'25 S'95 M 0 O· 

" 
...... .. ... ..... , .. 5 5 3 24'05 0'97 

I 
8'33 84 1 5 

Or. ................... ....... ..... 0 18 0 16'35 0'10 1'0 6 18 2 
Concentrates .................... . 3 6 2 18'90 1 '62 2'78 84 7 5 

" 
..................... 6 3 1 10'97 0'05 0'15 56 12 2 

Ore ............ ..... .. ..... .. .... 1 18 2 22'20 O'U2 0'43 46 3 1 
ConCf'ntrates .................... 2 II 1 311'00 0'66 5'8. 95 19 11 
Ore ................ , .. ............. 2 2 ~ 19'9 .. , .., 43 10 1 
., ............... . ................. 5 4 3 \U'5 .. , , .. 101 14 5 

Concentrutes ................... . 4 13 0 17'9 1'3 0'16 87 2 6 

" 
.... ... ...... .. .... 7 11 I 15'1 1 ' 3 0'38 l22 19 4 

Or. •••••• ... ...... •........... ....•. 12 7 1 10'4 0'2 O'U2 95 4 1 
Concentrates .................... 4 11 1 19 '6 2'2 0'4 74 6 6 
Ore ........ .. ....... .... , ......... 4 12 0 11'0 0'5 trace 32 7 1 

---_._----
188 6 1 .. , .. , .. , 2740 15 7 

Ret.urn to 
Company. 

.£ s, d, 
285 I 7 
187 19 1 
197 0 3 
109 11 2 
68 4 1 
41 4 8 
46 13 4 
50 15 8 
53 4 3 
59 12 7 
11 17 0 
68 16 10 

I 83 7 2 \ 
57 12 6 

I 28 10 4 
\ 

48 19 10 
19 14 11 

I 80 15 6 
\ 

35 8 2 
84 4 6 
69 18 0 
95 7 8 
48 16 II 
56 12 2 
12 12 A 
----

1901 15 10 

00 

'" 
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(vi)-Conclusions. 

The workings have revealed a very small ore-body con­
sisting of splashes, veins, and lenses of chalcopyrite in a 
pyroxenite. All the ore above the No. 2 level has been 
removed, and from this there has been produced " firsts " 
and concentrates, amounting to about 130 tons, with a 
value of about £2000. The only ore exposed below this 
level is in a winze sunk to a depth of 20 feet. This could 
be operated by an adit from the eastern side of the hill , 
but a length of 450 feet is required to give 100 feet of 
backs. Further work would have to be by means of shafts. 
The shoots have been 80 small, however , that if they main­
tain their dimensions there would not be sufficient r eserves 
to render these operations profitable, especially shaft-sink­
ing with haulage and drainage problems. There is no 
reasop- to expect any increase in the size of the shoots or 
ore-body, and especially if the deposit be of strictly mag­
matic origin it would be found unprofi table to follow such 
small shoots. 

(c)- The Western Blow . 

The (f Western Blow" is situated about a quar ter of a 
mile west of the Old Jasper l\1ine, and is near the western 
boundary of lease 1068-H. A. short adit, now completely 
fallen in, was driven under a low cliff of igneous rocks. 
These rocks are altered pyroxenites, and show veins and 
patches of calcite. Specimens on the dump show serpentinous 
alteration. The metallic mineral in this deposit is chal­
copyrite, and, from specimens in the dump , it is seen to 
occur as splashes through a quartzitic formation. No other 
information can be given as to the nature, size, &c., of the 
deposit, but it does not appear to have any commercial 
value. No outcrop is visible on the surface, and the 
occurrence is probably only a very small local one, and of 
no economic importance. 

(d)-Glaxton'. Find. 

The occurrence known by this name on account of its 
discoverer, is situated two chains east of the Mt. Stewart 
tram, near the south boundary of the Heazlewood section, 
880-",. 

A short trench on the surface has exposed a small 
amount of gossan, with pyrite in it. An adit has been 

• 

• 



• 

91 

driven in a westerly direction for 120 feet under this out­
crop. The adit shows a much decomposed ultrabasic rock 
all the way with the exception of a small patch of purple 
slates in the back near the face . At 95 feet from the 
entrance, pyrite, and a. soft, black mineral occur erratically 
over a length of six feet. There is no well-defined forma­
tion, and these minerals are most plentiful in the back of 
the drive. On examination the black mineral proves to 
be magnetite in the form of a 80ft mass of small indefinite 
crystals. This formation is reported to contain copper and 
gold. The following analyses were carried out in the 
Geological Survey Laboratory:-

Coprr ................. ...... . 
Gol, ...... .. ............. .... .. 
Silver .. ...... . .. .......... .. . 

Pyrite. 

Nil 
Nil 

Trace 

Magnetite. 

1'15 per cent. 
Nil 

Tn.ce 

This formation has no connection with those in the Old 
and New Jasper Mines, and is of no economic importance. 

(e)-The Mount Stewart Mine. 

(See accompanying Platee IX. and X.) 

(i)- Location and Access. 

This mine is situated on the special consolidated lease, 
3991.11, of 160 acres, which occupies the summit of the 
low, Bat hill, known as Mt. Stewart (1500 feet above sea. 
level). The mine i. three mile. due south of the old 
Heazlewood ore·shed, near the 15·mile peg, on the Wara· 
tah·Corinna road, from which point aU means of com· 
munication commence. Access to the mine was at first 
gained by mean. of a pack-track. About the year 1905, 
a wooden tramway, five and a half miles in length, was 
constructed in order to reduce cost of transport of the ore 
from the mine. Since the cessation of work in 1912, the 
tramway has fallen into a state of general disrepair, and 
it is now used as a pack-track, and forms the only meane 
of communication with the Mt. Stewart and neighbouring 
oemiridium field •. 
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(ii)-Previou8 Reports. 

Smith, J. Harcourt, Report on the ~fineral District 
between Corinna and Waratah, 1897. 

Twelvetrees, W. H., Report on the Mineral Fields 
between Waratah and Corinna, 1900. 

(iii)-History . 

The Mt. Stewart Mine has had a long and varied, but 
not a very successful , career. The lode was probably dis· 
covered about the year 1890, the first lease (3037-87><, 80 
acres), being taken up by Hamilton Hay in October of 
that year in the name of the Hamilton Hays P .A. This 
aS~'ociation probably carried out the prospecting of the 
lode, but no record of their work exists. 

This lease was apparently forfeited, and was taken up 
by W. W. Stewart, as 763-93,. in the beginning of 1896, 
and, together with an unnumbered section of 80 acres to 
the north-east, was worked by the Mt. Stewart P.A. The 
workings at this time consisted of two shallow shafts, and 
two adits. The lower adit (No.2) cut the lode at 100 feet, 
which was then driven on for 520 feet. Four tons of ore 
are reported to ha.ve been sent from the mine, and this 
probably represented the first consignment. 

This association ceased operations at the end of 1899 J 

and the property later became known as the Mt. Hope 
Silver-lead 1\1:ine. Work was carried on intermittently 
until the early part of 1902, and was of a developmental 
character. 

In the same year S. C. Counden took up the two leases--
289-.. (formerly 763-93 .. ) and 195-.. (formerly 3299-
93 .. )- and by the end of the year the Long Tunnel Syn­
dicate was formed to wOl'k the mine. The property 
experienced a period of greater activity, and much develop­
mental work was carried out, and considerable quantities 
of ore were sent away, although the lack of transport 
facilities hampered operations. The tramway was con­
structed at a Jater date, and provided better and cheaper 
means of transport. 

The Tasmanian Smelting Company held the leases in 
September. 1905 , but the mine was still known as the Long 
Tunne1. Quantities of ore were still sent away, but not as 
great as formerly, and operations apparently ceased about 
1910 . The two leases were consolidated in 1909 into the 
special consolidated lease 3991-_ , of 160 acres. 

• 

• 

• 
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In 1910, the property was taken over by the Mt. Stewart 
Mines, N.L., and further development work carried out. 
A main sha.ft was completed to 212 feet, and crosscutting 
and driving at 200 feet carried out to test the lode at that 
depth. Work ceased in 1912, and the mine has been idle 
since then. The plan of the mine (Plate IX.) shows the 
extent of all the workings. 

In 1914 the property was absorbed by the Mt. Jasper 
Cop,per Mines, N.L., who hold it to the present day. 

(iv)-Geology. 

The Mt. Stewart Mine occurs within an area occupied 
by Devonian igneous rocks. Serpentinised pyroxenites and 
peridotites occur to the west and the north. Granite occurs 
furtber west, forming the bulk of the Meredith Range, 
and also to the south and east of the mine. The lode 
traverses a series of intensely silicified, schistose rocks, the 
origin of which is very obscure. They occupy a tract of 
country half a mile long, and a. quarter of a mile wide, 
and have the appearance in plan of projecting into the ser­
pentine outcrop to the north-west. These rocks have been 

· subjected to pressure which rendered them schistose, and 
appear to have been silicified as they have the appearance 

· of quartzites. Under the microscope, however, the silifica­
tion does not appear, and the rock is an altered pyroxenite 
in which re-crystallisation appears to have taken place to 
some extent. The pressure which has rendered this rock 
schistose, and caused the alteration is that developed by 
the serpentinisation of the enclosing pyroxenites as des­
cribed by A. M. Reid("). Other smaller areas of these 

· schistose rocks occur to the north and north-east in associa­
tion with the serpentine. All of these areas appear to 
represent parts of the pyroxenite intrusions which were 
not serpentinised, but which were rendered schistose, and 
altered by the pressure developed during the serpentinisa­
tion of the other parts of the pyroxenites. 

(v)-The Ore-Body. 

The greater portion of the mine workings is now inac­
cessible, a.nd much of the following description is based 011 

material on the dumps and on previous reports. 

(36; Reid, A.. McIntosh, Osmir~dium in Taamania: Geological Survey 
Bulletin No. 32, page 27, 1921. 
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The lode is essentially a quartz-galena-blende type of 
deposit, the three minerals generally occurring in distinct 
bands. The quartz is easily the most plentiful ~onstituent 
of the lode, and renders the crude ore very silicious. The 
quartz is often coarsely crystalline with the crystals at right 
angles to the veins. The galena is the common cubical 
variety, and the blende is the dark marmatite variety. 
Small amounts of carbonate, probably siderite or mangano­
siderite, and pyrite are visible in specimens on the dumps. 

The upper portion of the lode is within the zone of 
oxidation. Much of the quartz is stained brown with 
limonite, and some is also very cellular, due to leaching 
out of enclosed minerals. The phenomenonally high silver 
values (up to, and sometimes exceeding, 10 ozs. of silver 
per unit of lead), points to the presence of considerable 
quantities of secondary silver minerals. 

The lode has a very constant strike of 200 , and is nearly­
vertical, dipping if anything at a high angle to the west. 
The strike of the enclosing schistose pyroxenite in isolated 
outcrops appears to be 3550 , with a high dip to the west . 
Where visible, the strike of the lode appears to conform to 
that of the II quartzites," but as there is a difference of 
250 between the strikes, either the general strike of 
quartzites must be 200 , or else the lode cuts across the 
planes of schistosity. Two shafts were sunk on the lode, 
the most northern one being 43 feet deep, and the other 
19 feet deep . The 43-foot shaft showed 2 feet 6 inches of 
quartz, galena, and blende at the top, and at the bottom 
alternate bands of quartz and galena, the section from 
west to east being: -

6 inches----quartz. 
Several inches--country rock 
18 inches- quartz. 
6 inches---ore--

the best band of ore being the 6 inches in the footwall. 
The other shaft revealed a formation two feet wide, com·· 
posed of quartz with a little blende and galena. 

In the upper or No.1 level an adit. cut the lode at 120 
feet, which was then driven on in a northerly direction 
for 450 feet. The longitudinal section of the mine (Plate 

. X.), shows stoping over this level for a distance of 30D' 
feet. Reports state that the shoot of ore was only '100.· 
feet long, 2 feet wide, and dipped to the east. This level 
gave at the most 25 to 30 feet of If backs," and it is esti-

A 

• 
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;mated that 600 tons of ore were stoped from above this 
level to the surface. 

The No.2 level was started 10 chains to the south-south­
west, and 60 feet lower than No.1 level. The adit cut the 
lode at 100 feet, which was then driven on to the north for 
1000 feet. The drive did not keep to the course of the 
lode all the way, but wandered off it at various points. 
In the first 500 feet of the drive the lode varied from a 
-trace up to 3 feet ill width, and consisted chiefly of quartz 
with small veins of galena and blende. In the next 360 
feet the drive is reported to have been off the lode, but, at 
960 feet from the entrance, the downward continuation of 
the loo·foot shoot of ore in No.1 level was struck. This 
shoot is shown as having been stoped out to No. 1 level, 
and ha, been partly ,toped out to a depth of 4.0 feet in 
Vincent's workings below this level. At 740 feet from the 
entrance, a crosscut was put out 20 feet to the east, and 
met with another shoot of ore. This shoot was stoped up 
to the surface for a length of 80 feet. A winze was sunk to 
14 feet, and drives put in north and south to distances of 
41 and 80 feet respectively. The lode in the winze is 
reported to average 2 feet in width. In the north drive 
the shoot varied from ] to 3 feet wide, and was very 
-silicious, averaging 28'4 018. silver, with very little lead. 
In the south drive the shoot has been stoped overhead and 
underfoot as far &8 payable and possible owing to water 
trouble. 

In order to test the lode at a greater depth a main 
shaft (10 feet x 4 feet) with three compartments wa, ,unk 
-opposite the northern shoot of ore. The shaft was sunk 
to 212 feet, and a crosscut put out to the west at 200 feet. 
The lode was thus cut 110 feet below No. 2 level, and 70 
feet below Vincent's workings. Drives were driven to the 
north and south, and the property well sampled. The 
average of the lode over a length of 210 feet was: -

Silver-30 ozo . per ton. 
Lead-4 per cent. 
Zinc- 8 per cent. 

The values were higher towards the face of the south 
drive, but the bulk sample at the face wae very cloee to 
the average given above . The average width of the lode 
at this level was two to three f~et, The ratio of silver 
to lead is still very high, and the 200-foot level is 
apparently in the secondarily enriched zone. The amount 
of lead present is low J and that of zinc is high, and 
Tenders the crude ore unpayable in its natural state. 
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(vi)-Production, 

The total production of the mine cannot be ascertained 
owing to the absence of any complete record. The fol­
lowing figures are obtained from the records of the 
Mines Department, but these are apparently not quite­
complete. 

TABLE No.8. 

Production of Mt. Stewart Mine. 

T I ~ I I Average Number of Men 
OilS. a ue. EmlJloyed. - -- 1- £-' j---------
Fe~ ::: i ::' 
Few... ! .0. 
8I' 5 972 I ::: 

550 ... 1 35 
11M 6~90 I 20 

106 1U27 16 

1946'5 

_~_I ___ 6 ___ , 

9970 

The following figures have been taken from a private 
report, and represent the returns from the Tasmanian 
Smelting Company Limited, between 1905 and 1908, 
These give a better idea of the value of the ore produced 
in these years. 

TABLE No, 9, 

Production of Mt. Stewart Mine. 

Assay Values. 
Year. 'fons. 

Lead, Silver. 

°/0 OZ8. per ton. 
1005 989'880 8'1 79'1 
1906 194'898 6'4 74'6 
1907 226 ·24~ 10 97 
1908 43'213 14 111 

-·-I~53-239---.. ,- --,-.. --

Proceeds. 

£ s. d. 
6710 11 5 
1385 5 2 
2380 1 5 

376 0 1 

10,851 18 1 

1 

• 

• 
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The production during these four years was, therefore, 
1453 tons, which realised £10,851. Another report gives 
the production between 1904 and 1908 as 1490 tons, 
which realised gross and nett values of £16,4.36 and 
£11,123 respectively. 

Thus it would appear that the tQtal production from 
the mine is at least 2000 tons, with a gross value of, at 
least, £25,000. 

(vii )-Conclusions. 

From the above discussion it has been seen that two 
shoots of ore have been located within the mine. The 
northern of these is stated to have been stoped for a 
distance of 100 feet, and the other for a distance of 
80 feet. All the payable ore in these shoots has been 
extracted from ahove No.2 level UP to the surface, while 
some ore has also been stoped belo~ this level. The 100-
foot shoot has been tested at greater depth by the 200-
foot level, and proved to be low in lead and higb in 
zinc values. This level is apparently in the' zone of 
secondary enrichment as the silver values are relatively 
high in comparison with those of lead. 

The downward continuation of the 80-foot shoot has 
not been tested at the 200-foot level. It has been reported 
that this shoot is richer than the lOO-foot shoot, but 
this could not be officially verified. Except that it may 
be somewhat higher in value it is expected that this 80-
foot shoot will have, at the 200-foot level, the same general 
characteristics as the IOO-foot shoot. 

The immediate future of the mine depends upon the 
existence of two shoots of ore, with a combined length 
of 180 feet (assuming the 80-foot shoot maintains its 
length in the downward continuation) , and an average 
width of one to three feet. The average value of this 
ore IS:-

Silver-30 ozs. per ton. 
Lead--4 per cent. 
Zinc-8 per cent. 

There is practically no market for zinc ores at the pre­
sent time, so the zinc content is valueless. If the lead 
and silver contents could be obtained the ore would be 
worth , with lead at £25 per ton, and silver at 3s. per 
oz. (both prices are slightly above the present average 
value) , approximately £5 lOs. per ton. To remove the 
zinc contents and obtain a marketable product, the ore 
would have to be treated by & metallurgical process. It 
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bas been found in all the attempts to concentrate t he 
Mt. Stewart ore that large losses of silver have occurred. 
These losses vary from 25 per cent. to as high as 50 per 
cent., and are caused by the presence of secondary silver 
minerals in the ore which render it unsuitable for con­
centration . Thus in attempting to remove the zinc con­
tent, considerable losses of silver would be caused, which 
would greatly reduce the value of the ore. The decreased 
value of the ore would be altogether insufficient to balance 
the costs of mining and dressing, the exceSSIve cost of 
transport from the mine to a treatment plant, treatment 
charges, and general expenses of management, and the 
venture would be an unprofitable one. 

As to the prospects of the mine when the primary 
'Sulphide zone is reached, little can be said owing to lack 
of facilities for examining the mine. The ore at the 200-
foot level is worth only £5 lOs. per ton, compared with 
the general average of £10 to £12 per ton above No. 2 
level, although the high silver values indicate that the 
former ievel is still in the secondarily enriched zone. 
The silver value would be much less in the primary zone, 
and there would need to be an exceptional increase of 
lead values to compensate for the decrease in silver values. 
However, the primary sulphide ore would be much more 
'suitable for concentration, and nearly all the lead and 
silver values could be recovered. Everything would then 
depend upon the length, width, and value of the ore­
bodies as to whether they could be profitably mined and 
treated. These factors can only be ascertained by further 
developmental work, but with the facts in hand the 
expenditure of large amounts of capital does not seem to 
be warranted. 

(f)-The Heazlewood Mine. 

(See accompanying Plates VI. and XI.) 

(i)-Location and Access. 

This mine is located on Lease 880-H, of 80 acres, sit­
uated three-quarters of a mile south-west of the 15-mile 
peg on the Waratah-Corinna road. The mine was for­
merly connected with the old ore-shed at the 15-mile by 
a wooden tramway, but this has fallen into a state of 
disrepair. The pack-track to 1\ft. Stewart passes through 
this section, and is the present means of access. 

• 

• 

• 
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(ii)-Previous Reports. 
Thureau, G., Report on the Heazlewood Silver-Lead 

and other Ore-Deposits in the County of Russell, West 
Tasmania: Parliamentary Paper, No. 143, 1888. 

Montgomery, A., Report on the State of the Mining 
Industry on the West Coast, p. 15, 1890. 

Smith, J. Harcourt, Report on the Mineral District 
between Corinna and Waratah: Secretary for Mines" 
Report, p. xlviii., 1896-7. 

Twelvetrees, W. H. , Report on the Mineral Fields. 
between Waratah and Corinna: Secretary for Mines' 
R<lport, p. clxxviii., 1899-1900. 

(iii)- History. 

The outcrop of the lode on this property was discovered 
by W. R. Bell, in 1885, or l'erhaps 1884. He applied for 
a reward claim on 3rd April, 1886, which was granted 
as 1309-1(, 80 acres. Considerable work was carried out 
until 1888, in which year this lease, together with 1310-M, 
granted as a reward to James Smith, was transferred to 
the Heazlewood Silver-Lead Mining Company. Work 
was continued until 1893, and a quantity of ore raised. 
The mine was idle until 1896, when it was apparently 
opened !for a short time and some machinery erected ~ 
No further work was done by this company, and the lease: 
was abandoned in 1899. 

The lease was held by numerous people until finally 
taken over by the Mt. Jasper Copper Mines in 1910, and 
who now hold it as 880~M. In 1917 this company sunk an 
air-shaft to the No.3 tunnel, and also sunk a winze below 
the tunnel, and drove on the lode. Veins of galena were 
exposed, and a quantity of ore sent away, but work was 
not continued. 

(iv)- Geology. 
The country in the vicinity of the Heazlewood lode 

is composed entirely of igneous rocks. The lode itself 
occurs within a decomposed ultra basic rock, probably a 
pyroxenite. Roughly parallel to the lode, and at a dis­
tance of several feet from it, the south-western boundary 
of a large body of serpentine is visible. This serpentine 

. represents the alteration of an ultrabasic rock, probably 
a harzburgite. A coarsely crystalline harzburgite is 
associated with it near its boundary. 

To the south-west of the lode the bypersthenite with 
which the Old Jasper lode is associated, occurs, but its 
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relations with the rock enclosing the lode could not be 
determined. 

Between the crest of the Heazlewood Hill, about oue 
chain weot of the Heazlewood lode, and the gully Dear the 
No. ~ adit of the Mt. Wright Mine, a dyke of syenite­
porphyry can be followed . It haa intruded the ultrabasic 
rocks to the south-west of the serpentine, and is roughly 
parallel to the serpentine boundary. Solid outcrops of the 
dyke are not visible, but pieces are scattered everywhere 
over the surface, and the dyke would appear to be 10 to 
20 feet wide with a strike of 3150 • 

(v)- The Ore-Body. 

The H eazlewood lode has been opened up by means of 
two ad its-the N 08. 3 and 4 of the Old Headewood Com­
pany. The No.3 adit was driven 400 feet, and connected 
with the main shaft at 55 feet from the surface. The 
main shaft was originally sunk to a depth of 60 feet, but 
was later deepened to 170 feet. The lode above this adit 
was 8toped to the 8urface over a length of 230 feet. The 
lode formation varied from 4 to 14 feet in width, but the 
metallic contents consisted of a vein of galena from 2 to 
3 inches in width, which , in places, widened out into 
bunches. Splashes of galena and zinc blende also occurred 
throughout the formation , but not in any great quantity. 
The formation consists of carbonated igneous rock with 
unreplaced fragments of the rock enclosed in the car­
bonates. The greater part of the carbonates is milk-white, 
and is probably ankerite. A smaller amount of a car­
bonate, tinted brown, is also present, and is probably 
approaching mangano-siderite in composition. Quartz 
occurs in subordinate amount. Much of the forma­
tion has the typical green coloration of the silver-lead lodes 
in the basic and ultrabasic rocks of the district . 

The No.4 adit was driven from the north-west side of 
the Heazlewood Hill for a distance of 350 feet at a level 
slightly lower than that of No.3 adit , and connected with 
a 60-foot air-shaft, 220 feet from the entrance. The adit 
was driven in the pyroxenite close to the serpentine 
boundary, but in neither the adit nor the two short cross­
cuts from it, was any lode formation exposed. 

A lower adit was started which would have given an 
additional llO feet of backs below No.3, but was not 
driven far before it was abandoned. 

Near the south-east comer of the section, two shafts­
ODe of which is known &8 the Boxing Day- were sunk. 

• 

• 
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From specimens on the dumps, a formation analogous to 
that at the Heazlewood was revealed. These shafts are 
half a chain south-west of the serpentine boundary, the 
country being completely decomposed basic igneous rocks, 
80 that, geologically J this formation occupies the same 
position as does the Heazlewood lode. It would appear, 
therefore, that these two lodes are ODe and the same, with 
a strike following that of the serpentine boundary. How­
ever, it is possible, and in conformity with the other lodes 
of this particular area that they should be parallel lodes, 
discontinuous along their strike. 

The Heazlewood lode in the No.3 adit had a strike of 
34.00, and had a vertical dip. To the north, the ltrike 
.altered to 3200 , and much the same change of strike would 
be necessary for the Heazlewood lode to conect with the 
Boxing Day ,haft. 

A prospecting shaft, known as Miner's shaft, has been 
sunk at a point 230 feet south by west from the entrance 
to No. 3 adit. It is reported that a formation carrying 
galena, with a north and south strike, was revealed. This 
has been regarded as the southern continuation of the 
Heazlewood lode, but it is doubtful 8.8 to whether this is 
the case. It most likely represents a small, more or less 
parane] formation, which mayor may not junction with 
the Ileazlewood lode and form an important branch. 

In 1917, the present company sank a winze 25 feet below 
the bottom of No. 3 adit, when exce88ive water hindered 
operations. It is reported that 5 to 13 inches of clean 
shipping ore was exposed, but the winze is full of water, 
and this could not be verified. 

The galena in this mille is of both the fine-grained and 
also the common cubical varieties, and has a little zinc 
blende associated with it. The silver contents are com­
paratively !'Jw, ranging from one to one and a half ozs. 
of silver per unit of lead . 

(vi)-Produ~tion. 

The Heazlewood S.L.M. Company are reported to have 
sent away about 230 tons of ore, assaying 56 per cent. 
lead , and 88 ozs. of silver per ton. 

The Mt. Jasper Company report having raised 13 tons 
of shipping ore, and 20 tons milling ore, but the only 
record of a consignment is one of 22 cwts., assaying 34 
per cent. lead, and 42 OZS. of silver per ton, with a value 
per ton at that time of £18 Is. 6d. 
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(vii)-Conclusions. 

The Heazlewood Mine has not been a successful one up 
till the present time. The metallic contents of the lode 
at its richest portion consisted of only 2 to 3 inches of 
galena, occasionally widening to 6 inches, and forming 
bunches. This has been stoped over a length of 230 feet, 
and a maximum depth of 60 feet. Although surface iudi· 
cations exist north of the stopes, no formation has been 
revealed in the underground workings. The lode probably 
extends through the Boxing Day shaft to the south, but 
has not been tested in between. The lode would have to 
show an unexpected i1}crease in values above that in No. 
3 adit to render this part payable. 

As regards tlie extension in depth, the reported dimen­
sions of 5 to 13 inches of clean shipping ore would have 
to be maintained to return even a small profit. Even this 
would only be payable while the mine could. be operated 
from adits, and would not stand the expense of pumping 
and hauling. At the most, only an additional 200 feet of 
backs could be obtained by adits of moderate length, so 
that even with 6 to 12 inches of galena, no great success 
for the mine can be predicted, and it is very doubtful if 
the mine warrants the expenditure of capital on it. 

Providing the Mt. Wright Mine to the north· west opens 
up well, and is worked from a low level adit from the 
gully in which it is situated, this adit could be used to 
prospect the Heazlewood lode. An addition~l 800 to 1000 
feet of driving would enable this to be done, and would 
cut the Heazlewood lode 200 to 250 feet below the surface. 
If successful, the ore from both mines could then be 
delivered to the one treatment plant, and the Mt. Wright 
tramway used to transport it to the Waratah road . 

(g)-The Mt. Wright Mine. 

(See accompanying Plate VI.) 

(i)- Loca-tion and Access. 

This mine is located on Lease No. 8442M, of 80 acres~ 
held by the Mt. Jasper Copper Mines Ltd., and is sit­
uated three·quarters of a mile south-east of the treatment 
plant at the 16·mile point on the Waratah·Corinna road. 
A two-foot tramway, wit.h light steel rails, and one mile 
in length, connects the mine with the Waratah-Corinna. 
road at the above point. 

• 

• 
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(ii)-History. 

No previous reports have been written on this mine, and 
no other information is available as to the date of dis­
.covery of the Mt. Wright lode. The country in the vicinity 
of the outcrop has been held under lease as far back as 
35 years ago, but no mention of the lode near the present 
workings occurs, although an outcrop of gossan to the 
north-west was known in 1888. 

It was worked prior to 1919 by a small syndicate, and 
when the lease was abandoned in 1919, it was taken up by 
the l\U. Jasper Copper Mines, who are working it at the 
present time. 

(iii)-Geology. 

The lode occurs within an area of ultrabasic rocks, the 
type exposed in the mine being a fine-grained, greenish, 
,decomposed variety. In the vicinity of the lode this rock 
is altered to foliated, serpentinous material at some points. 
From two to three chains to the north-east the massive 
serpentine of F.G.D.'s Hill occurs, this being the northerly 
.continuation of that near the Heazlewood Mine. The 
~yenite dyke between the Heazlewood and this mine is not 
exposed in the ~1t. Wright workings, and apparently does 
not extend to this point. In the entrance of the No. 2 
adit, and also in the No.1 adit, a peculiar rock is exposed. 
It is a white, soft rock, containing patches of pyrite, and 
also cherty material. The pyrite has been oxidised, in 
lllany cases leaving a small cavity more or less completely 
filled with limonite and residual pyrite. This rock occurs 
along the extension of the line of strike of the syenite, 
and represents the alteration of ultrabasic rocks probably 
by solutions accompanying the intrusion of the syenite. 

(iv)-The Ore-Body. 

The workings of this mine consist of two adits which do 
not give any large amount of backs. The No.1 adit was 
driven north-westerly into Mt. Wright for 160 feet. At 45 
feet a crosscut to the east cut the lode at 18 feet, while the 
adit cut the lode at 90 feet. Below this level the lode 
has been stoped to the south beyond the short crosscut. 
"The stopes are three feet wide, and dip to the east at 700. 
A small amount of overhead stoping has also been carried 
out. At the end of the underhand stopes a vein of galena 
with a maximum width of 2 inches is visible. From here 
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to the face an occasional small vein of galena, together 
with gOSS3110US material, is exposed. A good wall dipping 
east at 600 occurs to the west, and the face is in decOJh· 
posed pyroxenite with veins of carbonate. 

The No.2 adit was driven in a general northerly direc· 
tioD for 230 feet. At 180 feet a narrow vein of galena, 
associated with carbonates, probably ankerite, was cut. It 
occurred against a wall to the east, and was followed to 
the face of the adit, but revealed nothing of value . The 
Mt. Wright lode was cut at 200 feet, and driven on north 
and south. The north drive followed the lode in a general 
north-westerly direction for 70 feet. Stoping was carried 
out over about 20 feet up to the No. 1 level. Past the 
stopes veins of carbonates occur on both sides of the drive 
with carbonated pyroxenite between. A little blende and 
galena occur with the veins on the west, but soon give 
out. A soft formation, one foot wide, continues to the 
face, the remainder of which is in foliated serpen tinou8 
material with hard kernels. 

The south drive has been driven in a general south­
easterly direction for 250 feet. At 55 feet a rise was put 
up to the surface, and a winze sunk immediately under it . 
Overhead stoping has been carried out over a short dis­
tance near the rise. Another rise has been put to the 
surface at 180 feet from the adit. The drive followed the 
vein or veins of galena in the lode. There is generally 
only one vein, which varies in width from half an inch 
up to 10 inches, the maximum width being seldom more 
than six inches, and the average two to three inches. 
There is sometimes several small veins , and occasionally a 
blank. These veins dip east at angles ranging from 300 

to 600 . The enclosing Tock is a more or less altered 
pyroxenite replaced in places by carbonates with the typi­
cal green coloration due to chromium. 

Bunches of calcite and small veins of ankerite or man­
gano-siderite occur in association with the galena, as does 
also a small amount of blende and pyrites and also quartz. 

Both rises proved the galena veins to extend to the sur­
face, but only in places were they sufficiently wide to 
render the stoping of them payab1e. The winze below this 
level is reported to have exposed 13 inches of banded ore, 
but the winze was full of water , and this could not be 
officially verified. 

On the surface towards the north-west of the workings 
some material of a gossanous nature has been exposed in 
trenches and small shafts, but little or no galena was con-

• 
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tained in it. South-east of the workings the Mt. J Rsper 
Company had two long trenches dug 011 the Heazlewood 
lease before they held the Mt. Wright lease. A small amount, 
of gossanous materia.l was exposed in the southern trench, 
but it did not appear to represent the Mt. Wright lode, 
which probably passes between the two trenches. Since 
the writer's visit tbe company have been prospecting south­
east of the mine workings, and the manager reports that 
the lode is two feet wide, with six inches of clean galena. 
An adit is being driven at a lower level .to test this part 
of the lode in depth . Lumps of gossan call be picked up 
along the side of the Heazlewood Hill towards the 
Eastern Blow, and the lode wi1l be found to extend in this 
direction for several chains . 

The galena from this mine is of fair grade as regards 
its silver contents. A sample of the clean galena assayed 
74 per cent. lead and 89 OZ8. of silver per ton. The 
knapped and hand-picked "firsts J) average 65 per cent. 
lead and 85 07.8. of silver per ton. 

(v)- Production. 

The total production of the l\H. Wright Mine is given 
in the following table: -

TABLE No. 10. 

A~88.y Value. 
Gross Nett 

Year. Tons. . Return . Return. 
LAad. Zinc. Silver. 
----- ---_._-

Pe, Pe, Ozs. £ e. d £ ~ d. 
eent. cent. perton. 

Crud". 

1918 [ 5·3125 56 72 152 0 0 92 16 4 
1919 9·9170 54 7 75 117 19 7 71 19 10 
1920 9·4000 66 87 141 9 0 94 17 8 
1922 9·8661 67 95 271 16 7 152 10 8 
IY22 13·6900 58 80 356 17 8 255 6 7 

------ --- ------ -----
36 ·1856 1040 2 10 667 11 I 

Concent rattl. 
1920 9·9750 56 ... 

~~ 
919 I I 19,j 16 5 

1922 9·0640 54 ... 05 188 8 0 84 16 8 
--- .. _--- --- --

19·0390 ... ... . .. 507 9 I 280 12 1 
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(vi)-Conclusions. 

The Mt. Wright lode has been proved by the under­
ground workings to consist of a vein or veins of galena in 
an altered pyroxenite. The veins dip to the east at angles 
of 300 to 600 , and have an aggregate thickness ranging 
up to 12 inches, but the maximum seldom exceeds six, 
and the average is about three, inches. \Vith the present 
prices of lead and silver, the galena is worth £28 per ton. 
With the present cost of wages, stores, transport, &c., it 
is considered that 8 vein of galena with a constant width 
of six inches at least is required to cover all expenses, and 
return a slight profit. 

This has not been revealed in the mine, and stoping has 
only been carrieq out where the vein of galena has been 
five to six inches or more in width. There is no prospect 
of any great future success for the mine, and unless the 
developmental work to the south reveals the lode with a 
vein of galena with a constant width of at least six 
ir.ches, the mine has little chance of becoming even a 
small payable one . Even under the latter conditions, 
it is probable that tbe mine could only b. profitably 
worked while mining could be carried out by means of 
adit, and an exceptional increase in the size of the­
galena veins would be required to enable the mine to be 
profitably worked by sbafts witb the attendant high cost 
of haulage and pumping. The possibility of worKing or 
prospecting the Hea.l.wood lode from the low-level adit 
of the Mt. Wright, if the latter opens up well, has 
already been suggested. 

, 
(h)- General Conclusions. 

Although the Mt. Jasper Company have carried ou~ 
mining operations over a period of 12 years, they have 
not been rewarded with any large amount of success. 
Except in the case of the New Jasper, this company com­
menced operations on mines which had been previously 
worked with little or no profit. Of the mines in the 
possession of the company, the Mt. Stewart has been the 
largest producer, with an output of 2000 tons, with a 

' gross value of, approximately, £25,000. This ore was 
obtained from two shoots worked above, and a slight 
distance below the No. 2 adit. One of these shoots has 
been tested at a greater depth , but the ore (30 OZS. silver, 
4 per cent. lead, and 8 per cent. zinc), does not repr&-

• 

• 
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sent a marketable product. Concentration would be 
necessary, and a large loss of silver would result, and 
taking into consideration the heavy cost of transport to 
and from this mine, the exploitation of this shoot of ore 
would not be a profitable venture. The other shoot of 
ore has not been tested at depth, but would probably 
have similar values. Thus it is considered that the mine 
could not at the present time be profitably worked, and 
that any further development and prospecting work 
would be associated with more than the usual uncer­
tainties and risks attached to mining operations. 

In the New Jasper Mine the ore (chalcopyrite) has 
been extracted from above the No.2 level, and produced 
about 120 tons of crudes and concentrates valued at 
£1800. Ore is reported in the winze from the No.2 level. 
Further mining would have to be carried out by long 
adits or by means of shafts. Provided the shoot of ore 
maintained the length that it did above No. 2 level it 
would be too short to enable the mining operations to be 
profitable. The deposit has the appearance of Il magmatic 
one, and small shoots of such an origin are too uncertain 
and erratic to follow. 

The Old Jasper Mine has produced a quantity of milling 
ore from which about 80 tons of concentrates, with a 
total value of £1200, have been obtained. The mine 
workings have fallen in, and cannot be examined at the 
present time, and it cannot be said whether any reservG 
of this class of ore exists. The lode bas been intersected 
by an incline rise off the No.3 adit, but neither the value 
of the lode at this point nor between it and the place 
where the lode was stoped can be given. If any further 
work be contemplated it is recommended that prospecting 
be carried out by a series of bore-holes, put down from 
the Mt. Jasper ridge . The structure of the lode i. 
detailed above, and this prospecting scheme would be the 
most economic and efficient means of testing the lode . 

The Heazlewood Mine has been opened up on a forma­
tion of altered pyroxenite, which was converted into car­
bonates, showing in some cases the typical green staining, 
This formation was 4 to 14 feet wide, but the vein of 
galena was only 2 to 3 inches in width, with occasional 
enlargements to bunches. The lode was stoped from th6 
No.3 adit to the surface, and produced 230 tons of galena, 
assaying 56 per cent. lead and 88 ozs. of silver per ton. 
A winze has been sunk below the No. 3 adit, and is 
reported to have exposed Ofe in the bottom. Long adits 
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could be employed to test the downward continuation of 
the lode, but it is considered that at least a six-inch vein 
of clean galena would be required to make the operations 
payable. 

The Mt. Wright lode consists of a vein or veins of 
galena, with little or no gangue contained in a pyroxenite. 
The veins are not always continuous, and vary considerably 
in width. The average width of the vein varies from 
2 to 3 inches, but occasionally enlarges to 6 inches or even 
more. Where sufficiently wide it has been stoped out 
above the No.2 arlit. A winze below this level is reported 
to have followed ore all the way down. At present the 
lode is being tested to the south by the No.4 adit, which 
should cut the lode at any time llOW. As in the case of 
the Heazlewood Mine, it is considered that at least six 
inches of galena are required to make mining operations 
payable. 

It is thus seen that considerable developmental work has 
been carried out at the mines in possession of the Mt. 
Jasper Copper Mines Ltd. Small quantities of ore have 
been produced during this work, but no large reserves of 
ore with a value sufficient to render their extraction pay­
able, have been revealed. The mines must, therefore, still 
be considered as being in the developmental stages, and 
the proving of payable reserves, if they exist , is a matter 
for future work. 

The present operations of the company are confined to 
the Mt. Wright lode. If this opens up well to the south 
a crosscut from the south drive could be driven towards the 
Heazlewood lode. This would test the Heazlewood lode at 
depth, and prosepect the intervening country. This cross­
cut would be a long one, but if started when the drive on 
the Mt. Wright lode had progressed some distance to the 
south, considerable saving in its length would be effected. 

(2)-THE (VICTORIAN) MAGNET SILVER MINING COMPANY, 

N.L. 

(See accompanying Plates XII., XIII., XIV., XV., 
and XV!.) 

(a)-Location and Access. 

This company holds two consolidated leases-Lease 
4007)(, of 183 acres, and Lease 5760M, of 278 acres. These 
leases occupy a tract of country nearly 2 miles long and 

• 
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half a mile wide, extending from near the deserted town­
ship of Heazlewood in a south-east direction to the Whyte 
River. The present workings are at the old Godkin and 
Godkin Extended Mines at the south-eastern end of the 
leases. The present means of communication to these 
workings is by a sledge track, 3 miles in length, which 
joins the Waratah-Corinna-road at Luil18 (\\Thyte River), 
10 miles from Waratah. This track for the g;eater part 
of the distance follows the old, and now completely broken­
down, wooden tramway constructed by the Godkin Com­
pany. From the former township of Heazlewood, at the 
13-mile peg on the Waratah-Corinna-road , a track ran 
through BeH's Reward and the Discoverer and &8 far as 
the Godkin properties, but it is now blocked by fanen trees 
and is overgrown in places. 

(b)-Prtvious Reports. 

The following list of reports deal with some, or all, of 
the mines now held by this company:-

Thureau. G., Report on the Heazlewood Silver·lead 
and other Ore Deposita in the County of Russell , 
West Tasmania, 1888. 

Montgomery, A ., Report on the State of the Mining 
Industry on tbe West Coast, pp. 16-18, 1890. 

Montgomery, A ., Report on the Godkin Silver Mine, 
Wbyte River, 1892. 

Smith , J. Harcourt, Report on the Mineral District 
between Corinna and Waratah: Secretary for 
Mines' Report, pp. xlix-I, 1896-1897 . 

Twelvetrees. W. H. , Report on the Mineral Fields 
between Waratah and Corinna: Secretary for 
Mines' Report, pp. clxxiv-clxxvii, 1899-1900. 

Twelvetrees, W. H., Report on Mineral Fields 
between Waratah and Long Plains, pp. 20.26, 
1903 . 

(c)-Hi.tory. 

Altbougb the lode or lodes on this property became 
known as the Godkin line, the original discoveries were 
made by W. R . Bell and J. Smitb. W. R. Bell received 
a 20·acre reward claim (44.87M.), which was granted on 
8tb June, 1887, and J. Smitb tbe adjoining one (45-871<) 
to the e •• t. Smith took up 916-87M., of 40 acres, and Ben 
887.87M, 40 acres, in March, 1888. 



110 

'The two sections, 44-87v and 887-87)[, became known 
as the Bell's Reward Mine, while 916-87,. became known 
as the Discoverer Mine. 

The discoveries which became known as the Godkin 
Mine were made by Norman Godkin, either in the latter 
part of 1887 or early in 1888. The lease (1615-87)(, 40 
acres) to include Godkin's Find was applied for on 24th 
June, 1888, by A. Spencer, the one to the north (1599-
87 .. ) being applied for on the following day. The Godkin 
E'xtended lease (1076-87 .. , 80 acres) was taken up prior 
to the Godkin leases by J. H. Horne in April, 1888. 

The Godkin Silver Mining Company was formed in 1889 
with a capital of £100,000 in £1 shares, to develop Sec­
tions 1599-87 .. and 1615-87", which were transferred to 
the company in 1890. Work was energetically carried on 
'On both sections, and the wooden tramway constructed first 
to Luina (Whyte River) and later to the Arthur River. 
Two shafts were sunk and equipped, and five adit! were 
driven, and a considerable amount of crosscutting and 
driving and other prospecting work was carried out. Only 
8 fE!w small parcels of ore were sent away from the mine, 
and in 1894 the company got into financial difficul ties and 
work ceased. The Victorian shareholders still had faith 
in the mine, and in November 1895, they formed the 
Magnet Silver Mining Company, N.L. ~This title is con­
fusing , and it is generally known as the Victorian Magnet 
S.M. Co., N.L., to disinguish it from the company of the 
same name which owns the Magnet Mine. The Victorian 
Magnet Co. bought the Godkin Mines and immediately 
~tarted work, which has been carried on almost COD­

tinuously up till the present. 
The Bell 's Reward, Discoverer, and Godkin Extended 

Mines were vigorously developed after their discoveries . 
Work continued until the early nineties, when , due to the 
absence of any ore-bodies which could be profitably 
extracted, operations ceased. A small amount of work 
was performed at the Discoverer in 1897, and again in 
1900-1901. Bell's Reward was worked during 1901 
and 1902, and several small parcels of ore sent away. 
In 1903 a syndicate called the Godkin Extended Amal­
gamated was formed to develop the three properties of 
Bell's Reward, Discoverer, and Godkin Extended . Work 
continued during ]903 and 1904, a low-level adit being 
driven to test the downward continuation of the lode found 
in the No . 1 adit. Nearly 800 feet of driving wa~ required , 
and it is reported that work ceased before the lode was 
.actually reached. 

• 
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In 1912 the Magnet S.M. Co. took up these leases, 
together with several adjoining ones, as a consolidated 
lease (No. 5760)4, 278 acres). Since its formation this 
company has thoroughly tested the lode or lodes on the 
Godkin sections, and their work in recent years has been 
devoted to testing the Godkin Extended section. In addi­
tion a long drainage tunnel has been put in from the 
Whyte River to drain all of the workings. 

(d)-Geology. 

The geology of all the min .. in the tract of country held 
by the company is very similar. One, and sometimes two, 
lines of gossan exist between the Godkin and the Bell's 
Reward Mines, with a general strike from south-east to 
north-west. The gOBssn occurs in sedimentary strata of 
Silurian age at or near their junction with intrusive 
igneous rocks, and is parallel to this junction when not 
actually along it. The Silurian strata consist of sand­
stones, limestones, and shales, and occur to the south-west 
of the lines of gossan . The igneous rocks are of Devonian 
age, two distinct types being present, and they occur to 
the north-east of the goaoan. At the Godkin and the Bell'. 
Reward Mines the rock is a decomposed pyroxenite, while 
between theBe two localities it is a syenite. Both rocks 
have intruded the Silurian strata, and the syenite is later 
than the pyroxenite. A small dyke of pyroxenite projects 
from the main mass into the Silurian strata near the main 
shaft on the Godkin lease. 

(e)-Godkin Section. 

The original discovery was made on this section, and 
consisted of gossan with veins of pyromorphite. Explora­
tory work proved this to be a superficial body, but other 
formations were disclosed by the workings. The gossan 
and underlying formation at the contact of the pyroxenite 
and Silurian strata continues through to this section from 
the one to the north (described 88 the North Godkin). 
The geological conditions on this south section are some­
what different to those at other points along the (I God­
kin" line of lode. This is due to the existence of a dyke 
of pyroxenite extending outwards from the main mass. 
Formations, not always containing valuable minerals, occur 
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at nearly all points round the contact of this dyke with 
the sedimentary strata, and considerably complicated pros­
pecting work. 

The underground workings on this section are extensive, 
but cannot be entered at present, and the following 
descriptions are taken or quoted from other reports, 
mainly those by Montgomery in 1891 and 1892. 

The No. 3 adit was driven south-westerly for 80 feet, 
dioritic (pyroxenitic) clay being passed through for 12 
feet, and then sandstones and shales containing a thin 
bed of coarse grit. These beds strike north 300 west and dip 
south-west at 420 • but steeper near the face. The bed of 
coarse grit is probably the continuation of the ~n­
glomerate exposed in the No. 5 adit and in the workings 
on the old Godkin E'xtended section. No lode was expoeed 
in this adit, which appears to be located on the west side 
of the pyroxenite dyke. 

The No. I adit was driven under the gossan which 
represented the original discovery, and was continued to 
300 feet in a general westerly direction. This adit and 
other cuts in the g088an proved that the latter was super­
ficial and did not extend down. For 50 feet from the 
entrance the adit passed through g088anou8 material, much 
of which is stained black with oxides of manganese. This 
black portion is stated to have given good assay results, 
but 8.8 it has Dot been mined it was probably not rich 
enough in bulk to render extraction profitable. Between 
50 and 80 feet there was a layer of ferruginous material 
in the back, but under it appeared broken and stained 
country. At 80 feet a piece of weathered shaly material 
was exposed in the bottom of the drive. Between 80 and 
140 feet the adit paBSed through decomposed clayey 
dolerite, and then to 230 feet through brown clay with 
occasional curious wavy markings, the clay being similar 
to that under the gossao at the entrance. From 230 to 
314 feet the adit passed through clayey dolerite, the face 
being in sandstone mixed with clay, and traversed by fer­
ruginous veins. This was probably the eastern side of any 
lode formation which occurs at the contact of the west side 
of the dyke and the eedimentary strata. 

The No.4 adit is connected with the 45-foot level of the 
main shaft. The adit was driven at a bearing of 3400 

for 230 feet, and connected with an air-shaft. For about 
200 feet the adit paased through clayey material, stained 
in places with oxide of manganese, and then through 
limestone. This clayey material represents the contact 
between the east side of the dyke and the limestones. 

• 
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From the 230-£eet mark two crosscuts were put in to the 
west and north-east respectively. The western crosscut 
passed out of the limestone at 12 feet, and entered the 
dayey material again, which continued to 160 feet. 
Weathered dolerite was then encountered and continued 
to 220 feet. About 20 feet of lode formation was then 
cut and sandstone entered. The lode consisted of lumps 
of sandstone mixed with oxide of iron, clay, and quartz, 
but no metallic contents are reported. This lode repre­
sents the formation at the contact on the west side of the 
dyke, and is the downward extension of the clay cut by 
No.3 adit, and the formation in the face of the No. 1 
adit. 

The nort h-eastern crosscut from the No.4 adit is 160 
feet in length and connects with a drive from the main 
sbaft. The crosscut passed through limestone except for 
a 10-foot bed of sandstone at 80 feet. A short drive was 
put in on the western edge of the sandstone and followed 
a seam of clay which cut obliquely across the strata. At 
100 feet the crosscut· connects with an air-shaft in the 
upper part of which a vein of galena was found , but which 
was lost lower down and was not located in the crosscut. 
The crosscut oontinues past the drive connecting with the 
main shaft. and between 20 and 30 feet serpentinous 
pyroxenite was cut. 

The drive from the shaft to the crosscut, and further 
to the south-east, was driven on the course of a supposed 
lode. The best ore was found between the shaft and the 
crosscut, and a quantity of it has been stoped out. The 
ore consisted of veins of galena and blende in limestone , 
with which native silver was also associated. A parcel of 
27 tons of /I firsts" were shipped and gave an a88ay of 
103 oz. of silver per ton, but the lead content was low, 
being reported as 27 per cent. A smaller parcel gave 
107 oz. of silver per ton. This formation was termed 
" The Nat ive Silver Lode," but has been proved to have 
no lateral extension, and the association of minerals sug­
gests that it is rather a secondary impregnation of lime­
stone than an original lode . In the continuation of the 
crosscut from the No.4 ad it this I< lode" has been cut, 
but it consists of practically barren limestone. The drive 
south-east from the crosscut passed through limestone for 
75 feet, and then exposed a formati on of brown and grey 
clay, stained with oxides of iron and manganese, and con­
taining silver chloride in parts. The clay shows wavy lines 
and markings similar to that in the mouth of No.4 adit. 
Where the ftrive met the side of this day a crosscut was 
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driven to the north-east 30 feet through it, and exposed 
weathered pyroxenite in the face. The drive continued 
through the " Chloride Lode " (probably represented by 
the clayey material at the contact) and entered weathered 
pyroxenite again. The short crosscuts at the end of the 
drive are in pyroxenite, as is also the inclined rise. 

From the main shaft at the 45-foot level a crosscut was. 
driven to the north-west. This passed through limestone­
with clayey material in the joints, for 140 feet . Between 
140 and 200 feet black pug containing pieces of lime­
stone was passed through. From 200 to 233 feet there waS" 
a great deal of gossan, which where first met was lying 
rather fiat , resting on whitish clay, and this again on the 
black pug. The gossan was largely composed of oxides of' 
iron and manganese, but also contained clayey material 
and some quartz. There is no record of what the crosscut 
encountered on the west of the gossan, but it is probable­
that the east side of the pyroxenite dyke was met. 

In the main shaft below the 45·foot level another level­
the 90·foot--has been opened out. A crosscut was driven 
to the east for about 100 feet through limestone and then 
entered serpentinous pyroxenite. A drive was put in to­
the south-east for 85 feet on the course of a lode which 
would represent the downward continuation of the N ativ8' 
Silver Lode, also known as the East Lode. It is reported 
to have been stoped over a width of 10 feet, and that a 
bulk assay of 300 tons gave 49 ozs. of silver per ton, 15 per­
cent. lead , and 27 per cent. zinc, but these figures could 
not be officially verified. The position of this lode is not 
stated, but it is either at, or very near, the contact of the 
limestone and the pyroxenite. 

Another level has been opened out at 110 feet in th .. 
'main sha.ft. A crosscut was driven 170 feet to the north, 
and drives put in from it to the &Outh·east and north·west . 
The south·east drive was driven along the course of the 
East or Native Silver Lode, and is reported to have 
exposed a shoot of ore 40 feet in length, which would 
represent the downward extension of that stoped in the 
45-foot and gO-foot levels. The north-west drive followed 
this lode into the north section, and ultimately connected' 
with No.5 adit by a winze from the latter. No records are 
available as to the country met with in this drive, but it 
is probable that the contact of limestone and main mass of 
pyroxenite was followed until the dyke of the latter was 
met. The drive must then have cut through the dyke and 
connected with a drive on the opposite side ~f the dyke-, 
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and then followed the contact of the main m .... to the 
north shaft. . 

A crosscut was also driven at the 110·foot level to the 
scuth-west. It passed through limestone for 116 feet, 
f088iliferous sandstone from 116 to 171 feet, and soft sandy 
pug from 171 to 189 feet. A drive was put in 100 feet 
along this pug to the north-west, but apparently the forma.­
tion oontained no valuabl~ contents. The crosscut was 
afterwards continued to a distance of 700 feet from the 
·shaft. About 300 feet from the shaft a lode formation was 
reported 8.S having been cut, and it is stated that it waf!. 
50 feet wide with a footwall of sandstone and a hanging­
wall of pyroxenite, and contained quartz and gaBsso. The 
lode was driven on to the north-west, and probably COD­

.nected up with- the north-west drive from the main shaft at 
this level, but no plaus or records are available. The 
absence of records also prevents the locating of this lode, 
but it is extremely probable that it was situated on the 
weat side of the dyke and at its contact with the sand­
'stones. 

(f}-N orth Godkin Section. 

GOBBan is exposed near the north shaft at the north-west 
corner of the section, and a line of it outcrop', with a. gen­
eral strike of 3150 across the section. The mine workings 
consist of two adite and a shaft, together with a consider­
able amount of driving and cross-cutting. 

The No.2 adit was driven under this goaaan for 100 feet 
at a bearing of 2800. It is reported(") "that it passed 
through 12 feet of dioritic (pyroxenite) clay, 33 feet of 
mullocky lode material, and 55 feet of sandstones striking 
N. 300 W. and dipping to the south·west at 870. The lode 
material consisted of white clay wit,h oxides of iron and 
manganese, and is said to have contained some silver 
chloride. " 

The No. 5 adit was driven from the western fall of the 
ridge in a north-easterly direction for 880 feet. For 150 
feet the adit pa88ed through a series of sandstones and 
shales striking at 3150 and dipping at 500 to the north· 
east. At 150 feet there is a band of iron-stained material 
adjacent to a bed of conglomerate, 1 foot wide, standing 
vertically and striking at 3150 . This conglomerate is 
undoubtedly the same bed as that with which the Godkin 

(*') Mootgomery, A., Report on the State olthe Mining Industry 00 the 
Welt Cout, 1890. 
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Extended lode is associated, but no metallic contents are 
visible in this adit. The change of dip from north-east to 
vertical or high angles to the south-west proves the presence­
of a synclinal fold or a fault at this locality. Past the 
conglomerate 6 feet of quartzites appear J and then sand­
stenes, much iron~stained in places. .At 207 feet Mont­
gomery reported the occurrence of a fault with a strike of 
3200 and a dip of 850 to the north-east, showing slicken­
sided surfaces. From here, as far as the adit can be entered' 
at present, quart,zites with interbedded shales occur. 
Montgomery reported that broken and iron-stained sand­
stones were cut at 348 feet, which became impregnated 
with oxides of iron and manganese at 355 feet . the Jode 
being cut at 396 feet. and passed through at 424 feet. This 
formation is thus 28 feet wide, and dipped to the north­
east at 450, and corresponds with that exposed in the No. 2" 
adit above. The No.5 adit was driven over 400 fef'lt fur­
ther, and passed through pyroxenite, decomposed at first, 
but becoming more solid towards the face. 

A drive was put in along the course of the lode from the­
No.5 adit in a north-westerly direction, and ultimately 
connected with the north shaft. This drive cannot be­
entered from either end at present, and the following 
description is taken from Montgomery's reporte ll ) : _ H It 
is rather crooked , having been diverted from time to time 
from one course to another as the walls of the lode seemed 
to be at hand. In tbe first part of this drive, though there 
is much nice-looking gossan, there is also a great deal of 
clay and country rock, but towards the north-eastern end 
the appearance is much more favourable , the gossan being­
spongy and nearly all made up of iron and manganese­
oxides. Two winzes have been sunk- the first 34 feet, and" 

. the second nearly 40 feet. In the first one a little galena 
and cerussite were obtained, and in the second one ore 
came in at a depth of about 10 feet, and continued to be: 
got for ahout 8 feet, and then dipped to the north-east 
out of the winze, but wa9""cut again by a small crosscut 
from the bottom of the winze. Just beside this winze a. 
crosscut has been put in to the south-west, but not far 
enough to reach the footwall of the lode. Some very nice" 
cellular gossan is seen in the mouth of this, probably cor­
responding to the ore-vein cut in the winze." 

The north shaft was sunk on the eastern side of the large­
gossan outcrop on the surface. It is 210 feet deep,. and the-

C') Montgomery, A., R~port on the Godkin Silver Mine,. Whyte River, 
1892. 
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bottom is in g08sau, which would therefore appear to dip 
at a high angle to the north-east. From the bottom of the 
shaft drives and crosscuts bave been driven in several 
directions. The crOBSCut to the west connects with the 
No. 3 level on the old Godkin Extended Ie ... , and p ...... d 
through 30 feet of gossan at the shaft. Another croescut 
was driven 30 feet to the BOuth-west through gossan, and 
a drive from the end of it 30 feet to the 80uth·e .. t. The 
crosscuts to the north-west a.nd north cannot be entered, 
but it is reported that the one to the north passed through 
gossan and afterwards entered limestone. 

It is reported that No. 1 winze W&I sunk to 80 feet and 
a short crosscut put in. A drive was driven BOuth from 
the north shaft to test the lode reported in this winze. 
This drive met the back of the crosscut and revealed a small 
amount of galena, but the quantity could Dot have been 
large. as the lode baa not been worked and the workings 
have fallen in. 

A drive from the nO-foot level of the main shaft enters 
the section at the 801!-th-east corner, and ultimately oomes 
into the north shaft opposite the No. 3 level. This drive 
is connected with the No. 5 adit by a winze from the 
lat.ter. This drive was put in along the junction between 
the Silurian strata to the west and the igneous rocks to 
the east, but this course was not strictI)' adhered to. It 
can only be entered from the north shaft at present and 
followed to a short distance "South of the winze from No.5 
adit. Going a.long the drive from the north shaft, the 
gossan at the shaft continues for 15 feet, the eastern edge 
dipping to the east. Completely decompoaed materia.l 
occurs to the east, and is succeeded bv fine-grained deoom­
posed pyroxenite. At 170 feet the drive turns in a south· 
'erly direction, and at 210 feet syenite comes in and is 
pa.ssed through at 280 feet. The junction of the syenite 
and pyroxenite dips to the east, the syenite occurring to 
the east and the pyroxenite to the west. From this point 
to near the branch drive decomposed pyroxenites, giving 
place to soft clayey material containing in places oxides 
of iron and manganese, occur. Near the branch drive 
sandstones and shales are visible to the west. The branch 
drive was put in to prospect the ground below the No.1 
winze, but as far as it can be entered at present, only BOft 
mud W&8 revealed. Continuing south along the main drive, 
decomposed pyroxenite and soft, stained mud continues 
past the winze from No.5 adit. About 100 feet put the 
winze the drive departed from the contact and entered the 
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sandstones to the west, but picks up the contact some 
distance ahead, and exposes the same soft mud at the 
junction. This mud continued for several hundred feet, 
8S rar &8 the drive could be entered, owing to bad air. 

Although th .... workings on the North Godkin section 
are extensive. they have revealed no lode of any value. 
The winzes from the north drive from the No. 5 adit 
exposed a little galena and oxidised ores, but this ore must 
have been of small dimensions, and no lateral extension hB8 
been proved in the other workings at the No.3 level. The 
only other metallic contents were a very small amount of 
galena in the drive connecting the main and the north 
shafts. while the gossan contains a small amount of silver 
minerals. Apart from these, all that the workings have 
revealed is practically barren gossan and the more or less 
stained mud. This mud is the product of complete decom­
position of the pyroxenite, shales, and possibly limestones, 
which occur at the junction of the pyroxenite and the 
Silurian strata. This mud is often mixed with oxides of 
iron and manganese, and resembles ~!>S8an, and it is this 
formation that underlies the ma88ive gossan (oxides of 
iron and manganese) which outcrops at the surface. 

(g)-Godkin Ex!t1Ided Sect'on. 

The line of g088an between the Discoverer and the God­
kin crosses the north-east corner of this section. From 'be 
north-east side of the ridge near the north shaft an adit 
was driven 105 feet in a south-westerly direction under 
this gossan. It p .... ed through 65 feet of clayey material 
much stained with oxides of iron and manganese, which 
represents the gossan, and then through 45 feet of sand­
stones. A shaft was also sunk in this locality to 80 feet, 
and exposed broken sandstones and gossanous material. 

On the south-western fan of the ridge three edits have 
heen driven. The upper or No.2 edit (now the No.1 
level) was driven 150 feet in a northerly direction through 
s8nd~tones slightly iron-stained in places; and which have 
a strike of 1150 and dip 500 to the north . No lode or 
gossan was exposed by this arlit. It is connected to the 
surface by a rise, and to No.1 adit (No.2 level) by a 
winze 115 feet in depth. 

The No.1 adit (now No.2 level) was driven from the 
west bank of Doctor's Creek in a northerly direction for 
827 feet. This adit passed throu~h soft slates and sand­
atones to 400 feet, whre & lode was cut, and continued in 
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broken sandstone to 600 feet, and t,hen in limestone to the 
face. The lode was loose Bnd cellular, and enclosed a. bed 
of oonglomerate, the rounded quartz pebbles in the latter 
being cemented by the metallic minerala of the lode. Thi. 
lode was driven on to the north-west, but it cut out over 
the back at 40 feet, and the drive wu continued to 160 
feet without revealing anything further. The lode was 
stoped over the back of the drive, and a amaU parcel of 
ore (reported to be 40 tons) was sent away. A winze was 
sunk on the east side of the adil, and has since been COD­

nected with a rlse from No.3 level. The lode is reported 
to have contained slugs of silver sulphite and to have given 
very high assay values, the parcel sent away, however, 
bulking only 120 ozs. oilver per ton. The portion of the 
lode atiU visible oonoioto of a very ceUular maa of light. 
coloured zinc blende with a small amount of galena. A 
sample of this ore from beneath the junction of arlit and 
drive was analysed by W. D. Reid, Government Aeaayer, 
with the following reoult:-

Constituent. Per cent. 

---------1--- --
Silver ................. .. ..... . 

te:~ .~~~ ......... ...... ~.: ... ~ ...... :: ....... :::) 
I 

4·75 
SO·16 

l>wts. l)('r tou. 

13 

From a. point in the drive directly below the rise to No. 
2 adit a winze baa been sunk to a depth of 60 feet . This i. 
connected with the north shaft on the Godkin lease and 
thes& workings form the No. 3 level. . 

From the bottom of the winze, the No.2 drive extends 
140 feet to tbe aoutb·ea.t through shales. Short cr088CUto 
to the south-west revealed shales

j 
except in the last 10 feet 

of the crosscut nearest the winze, where argillaceous lime­
stones appear. A riee from the second crosscut connects 
with the winze on the lode from No. 2 level. At 25 feet 
up a short cuddy revealed 18 inches of lode, consisting of 
the conglomerate bed stained black by a soft black mineral, 
with sandstones to the east of the formation. Another 
cuddy 10 feet lower entered sandstones without intenect­
ing any conglomerate or black formation, which is still 
abead of the face, due to a decreaaed dip. 

In the crosscut between the No.2 and No.1 drives shales 
and limestones are passed through , and a black formation 
cut 6 feet before the No.1 drive. 
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The No.1 drive was driven along this black formation 
for 190 feet in a south-easterly direction, and then through 
100 feet of sandstones to the face. At 110 feet a crosscut 
was driven to meet the one from the No.2 drive, and at 
the time of the writer's visit was 15 feet in length, and 
still in the black formation. 

This black formation consists of slates and sandstones 
stained more or less black, and with the spaces between the 
angular pieces of these rocks filled with a soft black 
material. The conglomerate bed exposed in the upper 
workings is contained ill this formation, and is visible 
along the greater part of the drive. As the, ground is 
freshly broken the black material oozes out Oll to the 
freshly-exposed faces and solidifies to a bright black solid, 
but which, OIl exposure to the air, becomes dull. An 
analysis of this substance in the Geological Survey 
Laboratory gave the following results: -

Constituent. 

Silica (8iO, ) .............. .. . . ... . 
Fenic Oxide (Fe~O~) .... .. ................... . 
Pyrite (Fe~ ) ................••................ ,' 
AluIlIill8 (Al~O ) .......... . . .. ...... ....... .. 
I.ime (CuO ) ............... . .. . ................... . 
Magnesi& (AlgO) .................... ... . ..... .. 
Igrntion 1008 .......................... . ......... .. 

Per cent. 

23'40 
1'12 
9"20 
8'86 
0'88 
0'72 

56 '20 

100'38 

The ignition loss is due to any combined water and 
to carbonaceous material. There appears to be carbon. 
aceous material present, as the black colour disappears on 
heating, and the familiar odour of heated organic material 
can be detected. The black material would then appear 
to be a mixture of carbonaceous matter, silica, clayey 
matter, and pyrite. 

The only metallic minerals present is galena, which 
occurs as narrow veins not exceeding a quarter of an inch 
thick, and six inches in other dimensions. 

In the main crosscut from the north shaft , the same 
black formation is exposed for a length of 40 feet from the 
No.1 drive, but does not contain any metallic minerals. 
Going towards the north shaft, the crosscut paS3es through 
the following strata-interbedded shales and sandstones, 

• 
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quartzites, and shales-and enters gossan 30 feet from the 
shaft. 

This black formation, which is opened up in the No.2 
and No.3 levels does not represent the lode, if any. which 

. underlies the gossan on the surface. This gossan was 
opened up by the l05-foot adit, and its downward exten­
sion should have been cut by the No.1 adit, but all that 
W8S exposed, which could in any way represent such exten­
sion , was broken sandstone country with brown slime in 
the joints, reported to have been revealed at 490 feet. 

The black formation is a very peculiar one. Except for 
the small shoot of ore in the No.2 level, and an occasional 
very small stringer of galena in the No.3 level, no other 
minerals of value have been revealed. The origin of the 
black material , which has been shown to consist of carbon­
aceous or organic material, clay, quartz, and pyrites, is 
uncertain. In No.3 level it occun about 250 feet below 
the surface, and could represent a superficial product. It 
impregnates the conglomerate, sandstones, and shales, and 
the main channel for its passage from the surface could 
be the porous conglomerate bed, from which it could pass 
into the joints in the sandstones and shales. The small 
amounts of galena and blende associated with this forma­
tion must be taken into consideration , and though they 
are undoubtedly secondary, their source cannot be deter­
mined . They may have been derived from original impreg­
nations in the conglomerate or from a source outside the 
conglomerate zone . The conglomerate bed occurs in the 
No. 5 adit, and a bed of coarse grit probably representing 
the same bed is reported in the No.3 adit on the Godkin 
leases, but does not contain any metallic minerals or show 
any trace of this black formation. 

Since writing the above, the writer has found several 
references to similar black formations . At the Mt. Merton 
Mine in the Stanley River Tin Field. L. L. Waterhouse 
described an occurrence in Silurian strata under very 
similar conditions to those at the Godkin Extended. Vein! 
of black material traverse the rocks, and in the vicinity 
of the veins the country is stained black. The material 
resembles brittle, bright, black bituminous 'coal in appear­
ance . It occurred 88 "narrow seams, which varied in 
width from point to point, up to 2 inches. Frequently 
veinlet& of 1 to i-inch are seen running through the sand­
stones, the fissures corresponding in strike and dip with 
the enclosing strata. Where it occurs the zones of sand­
I!tones seem much shattered, and therefore porous . JJ An 
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analysis of the material by W . F. Ward , Government 
Analyst, is reported as follows:-

Fixed carbon 
Ash ... 
Gases, &c., lost at red heat 
Water, lost at 2120 F ... .. . 

P er cent. 

This sample must have been a much purer carbonaceous 
one than that obtained from the Godkin Extended. 

The Mt. Merton material contains pyrite, as does the 
Godkin Extended. Narrow · veins of galena occur near 
the formation at ~1t. Merton, while small amounts of 
secondary galena, blende, and silver minerals are 
al:lsociateo with the Godkin Extended formation. Tin is 
reported in association with the formation at 1\1t. 
Merton. 

Mr. Waterhouse regarded the lignite as secondary, which 
conclusion was also arrived at by the writer with regard 
to the Godkin Extended formation. The association of 
till would probably be accidental, but the association of 
galena, &c., might be connected in some way with the 
carbonaceous material, but only to the extent that both 
are secondary. 

(h)-The Discove1'e1' .~fine, 

This mine is situated on the two sections- 9I6-87M, 40 
acres, and 45-87)[, 20 acres- originally held by J, Smith 
The workings are situated on the 40-acre block, across 
which rUll the lines of gossan between Be11's R eward and 
the Godkin Extended. The workings are now blocked up 
by falls of earth and are full of water, so that they cannot 
,be entered. The following descriptions have, t herefore, 
been taken largely from the reports by Twelvetrees. 

The lowest, or No.2, adit was driven south-westerly for 
370 feet into the ridge known as Mt. Bell . It passed 
through 150 feet of completely decomposed syenite, and 
then through 100 feet of gossan consisting of oxides of 

. iron and manganese, and enclosing lumps of kaolin, but 
which contained no ore. This band of gossan dipped to 
the east at 500. It was succeeded by clay, representing 
decomposed shales , and then limestone dipping easterly. 

The No.1 adit is 120 feet above No.2 adit , and was 
driven for 170 feet. It passed through 100 feet of gossan, 
then the shales, and finally limestone, and apparently 
passed through the same gossan and strata as the No.2, 
but higher up the beds along the dip. 

• 
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Vertically above the end of No.1 aciit, another ODe was 
driven. It passed through the hill·drift and clay for 50 
feet, then a gossanous patcb, followed by cla.y, and 
finally through limestone dipping easterly. Above thiB 
limestone. a large amount of gossan occurs, but does not 
go underfoot, and it would appear, therefore, to represent 
a superficial replacement of the limestones by oxides of 
iron and manganese. 

A fourth adit has been driven into the ridge 90 feet 
below its crest, and 250 feet above tlie No.2 aciit, for 170 
feet. The gossan in the roof of the last described adit 
was passed through for 45 feet, then 25 feet of limestone, 
Bucceeded by 70 feet of clay, and finally 25 feet of fossili· 
ferous sandstone. 

These underground workings have thus shown two lines 
of gossan. Practically the whole of the surface on the 
easterD fall of the ridge is covered with lumps of gossau, 
hut the greater part of it must be slip-material. The 
upper band of gossan has been shown by the second 
highest adit to be purely superficial. The lower band of 
gossan occurs at the junction of the syenite wjth the 
Siluria.n strata, and is, therefore, the same as that on the 
Godkin leases. It cannot be traced at all points between 
these two localities, but it is visible o~ the eastern 
boundary of this section, where an open-cut has exposed 
it, and where it consists almost entirely of limonite. To 
the north-west of the Discoverer workings it is visible on 
the track, and passes into the Bell's Reward section. 

As far as call be gathered from the reports, no metallic 
minerals were found in these workings on the Discoverer 
section. 

(i)-Bell'. Reward or Result Jline. 

This mine is situated on the sections which were 
originally taken up by W. R. Bell as 44.87><, 20 acres, 
and 887-87)(, 40 acres. The workings are on the 20-acre 
block which adjoins the Discoverer section on the north, 
and consist of a main shaft and numerous adits, only one 
of which is of any great length. These workings have com­
pletely fallen in and :filled with water, so that entrance 
is impossible. The following descriptions are taken from 
the previous reports by Twelvetrees. 

The main adit was driven in a south-westerly direction 
for 600 to 700 feet. It began in soft shal .. , and then 
p .... d through barren lim .. tone for 130 feet. A few feet 
of decomposed sedimentary r?Ck, followed by soft material 



with traces of silver, was then passed through, some of 
this apparently being sandstone containing a little silver 
chloride. Gossan was then met with J but did Dot 
apparently go underfoot. At 140 feet a drive to the 
north ran in, and a short one to the south exposed only 
soft muddy material. Limestone occurred to the west of 
the gossan, and it carried galena, blende, and native silver 
over a distance of 15 feet. Drives to the north and south 
were put in on this. formation, but apparently revealed 
nothing of value. This limestone is 130 feet in width, 
and is succeeded by 200 feet of quartzite. Soft slate sue· 
ceeds the quartzite, and the soft material at the contact 
contains galena deposited probably along the bedding­
plane. The adit continues for a further 150 feet or there· 
abouts , and the face is in limestone. The only lode for· 
mation in this adit is the gossanous material with impreg· 
nated limestone on the west, and possibly impregnated 
sandstone on the east. 

The main shaft was sunk 154 feet from a point 150 feet 
west of the entrance of the main adit. At 140 feet cross· 
cuts were commenced to the north and south, but a sudden 
burst of water Booded the workings, and caused the ces· 
sation of work. The bottom of the shaft is said to be 
in limestone, and the downward continuation of the gos· 
san in the main adit was probably being sought for. 
Unless it exists where the water was met, this gossan was 
not, according to previous report.s, cut by either of the 
crosscuts. 

An adit south of the Bell's Reward huts was driven 60 
feet without cutting any lode formation. 

Beveridge's, or the northern upper adit, was driven 80 
to 100 feet, and passed through puggy limestone, sand· 
stone containing silver chloride and galena, 24 feet of gos· 
san, and limestone . About 100 feet south of the main 
adit, but a little higher up the hill, another adit was 
driven to cut this silver chloride·bearing sandstone. It 
passed through a black oxidised formation in sandstone 
sprinkled with galena. Tne same black formation was 
intersected by another adit, 60 to 70 feet in length, and 
contained bright galena and vughs of crystallised ore. 
This black formation and the silver chloride· bearing sand· 
stone would appear to represent impregnations of sand­
stones somewhat similar to the conglomerate, sandstones, 
and shales in the Godkin Extended workings. 

South of the tip a zinc carbonate formation was exposed 
bv a cut, 13 feet in length, put obliquely across the for-

, 
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Dlation. A sample assayed in the Government labora­
tories is quoted by Twelvetrees to have contained I! oZ. 
of silver per ton, and 25 per cent. of zinc. This forma­
tion occurs near the contact of the syenite and Silurian 
strata, and so occupies, geologically, the same position as 
the gOSS811 in the lower tunnel of the Discoverer , and that 
on the Godkin section. This formation has not been 
proved other than by this cut, but it certainly does not 
extend as far as the Discoverer, where the gossan is bar­
ren . It may represent the oxidised portion of a zinc­
blende lode, hut if the dimensions are similar to other 
shoots of ore along this line, the deposit will be of little 
or no importance. 

Thus on the Bell's Reward sections there would appear 
to be two formations. One of these is the gossan at the 
contact of the Silurian strata and the syenite, and which 
contains oxidised zinc ores at one locality. The other for­
mation represents impregnations of sandstones and lime­
stones, but as work haa long since ceased on it, it is pro­
bably of no economic importance. 

(i)-Mace' . Show. 

These w9rkings are situated on the consolidated Lease 
No. 5760, held by the (Victoria) Magnet Silver Mining 
Company, about 15 chains north of Bell's Reward work­
ings. They consist of two short adita, a shaft, and sur­
face-trenching. The trench exposed a small quantity 
of gossan, but no metallic minerals. The upper adit 
has been driven north-westerly for ahout 40 feet. and 
connects with the shaft at the face. The lode occurs 
at the contact of pyroxenite to the west, and syenite to 
the east, and haa a north-west strike, with a dip of 450 

to the north-east in conformity with the contact of these 
two rocks. The lode consists of narrow veins of galena. 
together with small amounts of quartz, pyrite, and blende, 
the whole being contained in decomposed pyroxenite . 
Stoping has been carried on in this adit, and a parcel of 
ore (galena) sent away. The lower adit was driven at 
a bearing of 3300 to test the lode at greater depth. It 
is 70 to 80 feet in length, and is in pyroxenite all the way , 
and has not reached the syenite contact. 

The workings have so far revealed only narrow veins of 
galena, and the property is of little, if any, value. Any 
future work should be ; firstly , the driving of the lower 
adit to cut the syenite cont1\ct; secondly, prospecting 
along the contact of the pyroxenite and syenite as mapped 

-on Plate III 
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(k)-O onclusions. 

It will he seen from the above descriptions that a large 
amount of developmental work has been carried out with­
out proving more than very small amounts of ore. Gos­
san outcrops all along the junction of the igneous rocks­
syenite and pyroxenite-with the Silurian strata, but. 
nothing of value has been proved to exist under it. In 
depth, it generally gives place to a fine H mud" stained 
with oxides of iron and manganese, with little or no­
galena. This appears to represent stained and decom­
posed rock at the junction of the above formations, and 
not the oxidised portion of a lode which contained met­
allic minerals. The small amounts of galena, blende, and' 
silver minerals prove that mineralisation has taken place 
to a slight extent, however, and this cannot be disre­
garded. The developmental work has proved nothing of 
value to the depth at which it has been carried out, and 
there is clearly only one procedure to adopt before aban­
doning the search for any ore-bod:es. This procedure is. 
to prospect at depth where the gossan occurs strongly­
as at the North Shaft. If no evidence of a primary lode 
is obtained when the zone of oxidation of any such lode 
must have been passed through, then no fu.rther work 
should be undertaken. It is, therefore, recommended that 
prospecting at depth be carried out at, Bay I the North 
Shaft, and that further work depend on the results of 
this. If no lode is revealed, then all work along this line 
should be abandoned. 

As regards the lines of gossan parallel to that at the 
contact of the syenite or the pyroxenite and the Silurian 
.strata, they appear to have even less prospects of reveal­
ing underlying ore-bodies. Some of these lines have been 
proved to be merely superficial replacements of limestones, 
and not to extend down to any depth. At Bell's Reward 
galena, blende, and secondary silver minerals are associ­
ated with some of this gossan and adjacent limestones , but 
not in sufficient quantity to form a deposit of economic­
importance. 

The black formation in the old Godkin Extended work­
ings is different from the ot.hers. In the No.2 level a 
short shoot of secondary galena, blende, and silver 
minerals occurred, but did not continue in depth. Apart 
from this only traces of metallic minerals (galena) have­
been found in this formation, and further work on it is: 
not justified. 

• 
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(3)-TRE WASHINGTON MINE. 

(See accompanying Plate XVII.) 

(a)-Location and Acctll. 

The mineral section upon which this mine is situated is 
not leased at the present time, but when last held it was 
.as 299911, 80 acres. This section is situated one and a 
ball miles south-west of Luina (Wbyte River). The .Iedge 
track to the Godkin Mine crosses the Whyte River a 
quarter of a mile to the east, but no communication at 
present exists between this track and the mine. 

(b)-Previo ... Report. 

Only one report has been written on this mine, and is 
included in the j j Report on the Mineral District between 
Corinna and Waratah," by J. Harcourt Smith, B.A., 
1897. 

(c)-Hillory. 

The ore-body on this property waa probably diacovered 
in the year 1888, the lint lease--2067 -87", 80 acres­
being taken up in April, 1889, by A. W. Johnston. It 
was later transferred to James Washington Arnold as 
1150-93I1l, 80 acrea, and the mine became known as the 
Washington Mine. Much developmental work was car­
ried out between the above date and the end of 1893 or 
commencement of 1894, two tunnels being driven and a 
large amount of driving and crosscutting carried out. As 
far as can be ascertained, no work has been performed 
since 1894, although the section has been held by numerous 
people up till recent years. 

(d)-Geology. 

The country-rock within the vicinity of the mine con­
.sists of purple and other slates, cherta and breccias of the 
Dundas series. 

Considerable amounts of completely decomposed igneous 
material are also found and have been opened up in some 
cases in mistake for gosssn. Decomposed slates and horn ­
stones (cherts) are reported by Harcourt Smith to have 
occurred in the upper or No.2 tunnel (No 1 in the pre­
vious report). In the lower or No.1 tunnel good sections 
of the rocks are exposed. From the entrance to the croea 

-drives completely decomposed igneous material, similar to 
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that on the surface, occurs. This material also occurs in 
the two drives as far as they can be examined . It also 
continues along the tunnel for 50 feet past the drives and 
passes into a hard diabasic (greenish igneous) rock. This 
is succeeded by 20 feet of soft serpentinous rock, which 
gives place 25 feet of the diabasic rock. The serpentinoU8 
rock then comes in again for 30 feet, and is succeeded 
by red cherts, which continue to within 40 feet of the face, 
where the diabasic rock again appears. 

(e)-The Ore-body. 

No are is visible in the workings at the present time. 
The north-east drive from the No.1 tunnel has followed 
a smooth wall which has a high dip to the north-west. 
Up to 1 foot of pug occurs against this wall, and behind 
the waH the material is of a gossanous nature, but no 
ore or gangue is visible. The same conditions are found 
in the south-west drive, but it can only be followed for 
60 feet, where it is blocked by a fan of ground. Ore 
is said to have been met near the end of the drive, and 
Harcourt Smithe') states that " a little galena is said 
to have been obtained from a winze sunk 11 feet below­
this level (now full of water) , and some sooping was done 
above the drive on a vein of oxidised matter, which is 
said to have yielded a little h'gh-grade ore, but I could 
see nothing of any value in the drive." The material on 
the dump is mainly greenish decomposed igneous material 
with which is associated quartz and some sulphides as wen 
as a quantity of go~an. 

(fJ--Conclmiom. 

There has been no output of ore from this mine, neither 
does there appear to have been anything of value exposed 
in the workings, so that the mine is valueless. 

(4)-THE WASHINGTON HAY MINE. 

(See accompanying Plates XVII. and XVIII.) 

(a)-Location anil Access. 

The mineral section upon which this mine is located is 
not leased at the present time, but was last held as 812611 , 

(3t , Smith, J . Harcourt, Rel>ort on the Min eral Oidtrict btllWeen Corinna 
and Waratah, 1891. 

• 
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4-9 acres. This section is situated one and a quarter miles 
south·south-west of Luina (Whyte River) ; and the mine 
is reached by means of the sledge track from this township 
to the Godkin Mine. 

(b}- Previous Reports. 

Smith, J. Harcourt, Report on the Mineral District 
between Corinna and Waratah: Secretary for 
Mines' Report, p. Ii, 1897. 

T ... elvetrees, W. H., Report on the Mineral Fields 
between Waratah and Corinna: Secretary for 
Mines' Report, p. clxxiii, 1899-1900. 

Twelvetrees, W. H., Report on Mineral Fields 
between Waratah and Long Plains, p. 29 , 1903. 

(C)-H;8tory. 

The ore-body on this property was probably discovered 
in the year 1890, and the first lease was taken up by J. 
Conway and W. Hunter on January 21, 1891. The sec­
tion became known as the Washington Hay, and a con~ 
siderable amount of work carried out up till 1893 or 1894. 
A shaft was sunk 80 feet on the lode, and an adit, no 
feet lower, was driven 250 feet along the COurse of the 
lode. No worK was performed between 1894 and 1902, 
but in the latter year operations were commenced by 
McCreery and carried on more or less continuously until 
1905. Further devolepmental work was carried out, and 
some ore was won by underhand stoping below the level 
of the adit. As far as can be ascertained no work has 
been performed since 1905, although the lease has been 
held almost continuously until recently. 

(d)-Geology. 

. The country within the vicinity of the mine is occupied 
by members of the Dundas series Cherts are found on 
the summit of the hills and ridges, while purple and other 
slates and breccias (the typical fine~grained one of the dis~ 
~rict and also a coarse~grained greenish one) outcrop on 
the f1allks of the hins and at other parts of the area . 
;Material closely resembling decomposed igneous rock 
occurs on the surface above the adit of the mine. In the 
first ·80 feet of the adit slates and indurated slates are 
encountered. Fro'rn this point to near the face the drive is 
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in the lode formation consisting of material heavily cha.rged 
with carbonates. The determination of the nature of the 
original rock is difficult, but the bulk of it appears to have 
been igneous, although some fragments are definitely­
indurated slates. The presence of large quantities of car­
bonates, together with the apple-green staining char­
acteristic of lode material in igneous rocks in other parts 
of the district, ('.g., Magnet, is evidence in favour of most 
of the material baving been igneous, and it is probable that 
the ore-body occurs mainly within a narrow dyke. The 
dyke was probably of a basic type but verging towards the 
ultrabasic. 

«)-The Ore-body. 

The SO-foot shaft sunk on the lode was in the oxidised 
portion. Gassan is reported to at least 50 feet below the 
surface. and with it were associated cerussite and crocoite . 
Veins of galena and blende also occurred . and in the bot­
tom of the shaft it is stated{"O) that 2 feet of carbonate 
of iron with a little galena and blende were exposed. 

The ad it intersected the lode at 80 feet and was then 
driven southerly along the course of the lode. A short 
crosscut toO thE" east was put out from a point 30 feet from 
the entrance. and intersected the trace of the lode at 10 
feet, but without exposing anything of value. At 100 feet 
from the entrance of the adit a smooth vertical wall occurs 
to the west, and the looe consists of material veined with 
carbonates and stained green. At 150 feet another cross­
cut was put out to the east, but soon passed into slates 
and other members of the Dundas series. Between 150 
and 200 feet stoping has been carried out both overhead 
and underfoot. At 200 feet the lode has very definite 
walls both to the east and west. Between these walls the 
lode is 9 feet wide and is composed mainly of carbonates 
with green staining containing angular fragments of more 
or less unreplaced material. Galena, with small amounts 
of blende associated with it, occurs as a narrow vein up 
to 1 inch wide on the east wall and as occasional splashes 
throughout the lode. From 200 to 250 feet the drive fol ­
lows the western wall, but at 215 feet a short crosscut was 
put out to the eastern wall, and proved that the vein of 
galena had practically disappeared. At 250 feet the drive 
crosses to the eastern wall, and follows it to the face---a 
distance of 50 feet. In these 50 feet the eastern wall loses 

(40 Smith, J . Harooun. Rerf'rt no the MI ..... 1 Di,trlct betwtlen Corinna 
Ind Wal'ltah : ~ar1 ror MinH' Repon .• p. Ii, 1897. 

• 

• 

• 
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its prominence, and the amount of carbonates in t he lode 
decreases ill amount. The face is in slates and greenish 
igneous material. 

A winze was sunk 40 feet below the adit and a drive 
put ill to the south, and two blocks of ore were stoped 
up to the level of the arlit. It was reported to Twelve­
trees( 1 I) that 4 or 5 inches of galena were exposed in these 
workings. , 

The lode presents features very similar to those at the 
Magnet l\fine, and probably represents a replacement of 
a. basic dyke. The mangano-siderite does not appear in 
this mine, and the carbonates resemble the ankerite of 
the Magnet, but it is more than likely that they are 
manganiferous. White quartz forms part of the gangue 
occurring as isolated patches and as veins. Galena is the 
principal metallic mineral, and occurs as the c~mmon 
coarse·grained cubical variety. Blende is present in sub. 
ordinate amount as the dark variety (marmatite), while 
a small quantity of pyrite also occurs. 

(f)-Produclion. 

The amount of ore produced from this mine has been 
\;ery small. It is reported that about 10 tons of excellent 
ore were sold by the Washington Hay Company prior to 
1894. During the period 1901-3 the output was 20 tons, 
with a value of £250. The following ligures(''') show the 
assay values of this last consignment:_ 

-----
Silver. Lf'ad. Zinc. 

0". Per cent. Per cent. 
P8 7n· .. 2'7 
78" 59'8 4'6 
91 68 

104 75 
100'5 16'2 

Eight tons, the " firsts" realising £22 lOs. per ton 
and the " seconds" £14 7s. per ton, were produced in 
1904, and 2 tons in 1905. 

Thus, apart from a quantity of low·grade milling ore 
lying on the dump, the total ore produced and sold from 

(41), (4" Twelv6trf!eS, W. H., nepol·t on the Mlnt'rtll Fields between 
Wal'alah and I.ong Plains, p. 29, J903. 
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this mine 18 about 4Q tons, and probably .does not exceed 
50 tons. 

(g)-Conc!ll s/ons. 

Although nothing of importallce has so far been located 
on this property, it must be remem bered that the length 
of the lode-channel tested is relatively smal1. The shoot 
of ore revealed in the workings is very small, but, accord ­
ing to reports, it was still underfoot in the- winze from the 
tunnel. Shaft-sinking would have to be carried out to 
work the continuation of this shoot, and considerable 
quantities of water would probably have to be handled , 
so that unless the shoot developed an exceptional increase 
in dimensions with depth , it would be far from a payable 
proposition. 

The Washington Ray lode is probably identical with the 
Confid,nce, although it cannot be traced continuously 
between the two mines. Even if this is not the case, the 
Hay lode can be followed some distance towards the south 
boundary of the section. Trenches to the south of the 
shaft have not revealed anything of importance , but 
during this investigation some gossan associated with 
the typical greenish-stained material of the lode 
was discovered. This gossan was located several chains 
due south of the trenches and would appear to be 
slightly to the east of the Hay lode, which has a strike of 
100 to 200 west of south. E'ither this gossan is from a 
parallel lode or, what is more probable, represents the 
continuation of the Hay lode with a strike altered to due 
south. Nothing further could be observed to the southern 
boundary owing to the surface being occupied by chert 
shed from the top of the hill or by thick accumulation of 
soil. 

It is recommended that any future work on this pro­
perty should be devoted to prospecting the southerly exten­
sion of this lode. In view of the disappointing results so 
fat: obtained . the prospects are by no means bright, but 
this can only be decided by prospecting work. 

(5)-THE CONFIDENCE MINE. 

(See accompanying Plates XVII. and XVIII.) 

(a)- Locatioll! and A cuss. 

The mineral section upon which this mine is located is 
not held under lease at the present time, but when last 

• 
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held it was as 6669M, 40 acres. This section is situated 
a. mile and three-quarters south-south-west of Luina 
,(Whyte River). .Access to the mine is gained by the 
sledge track to the Godkin ].fine, the mine being two miles 
from Luina by this track. 

(b)-Previous R eports. 

Smith, J. Harcourt, Report on the Mineral District 
between Corinna and Waratah: Secretary for 
Mines ' Report, p. IL, 1896-97. 

Twelvetrees, W. If., Report on the Mineral Fields 
between Waratah and Corinna: Secretary for 
Mines' Report, p. c1xxi., 1899-1900. 

Twelvetrees, W. If., Report on the Mineral Fields 
between Waratah and Long Plains, p. 29, 1903. 

(c)--History. 

The lode u-pon this property was probably discovered 
in 1890 or 18~1, the first lease (837-91 .. , 40 acres), being 
taken up on the 10th August, 1891. The Washington 
Extended Company was formed, and considerable devel­
opmental work was carried out. In 1894 the mine passed 
into other hands, and became known as the Confidence. 
The mine was idle for some time previous to 1897. By 
this time three tunnels had been driven. The upper or 
No.1 tunnel cut the lode at 200 feet , and was then driven 
north for 120 feet. About 100 feet below the No.2 tun­
nel cut the lode at 160 feet which was then driven on for 
180 feet in a northerly direction. An intermediate tun­
nel between Nos. 1 and 2 was driven 100 without cutting 
the lode. 

In 1897 work was commenced by a small syndicate, the 
section (671-93M), now being held by H. P. McCreery. 
Further developmental work was performed, and a few 
tons of ore were sent away during 1897. Operations were 
carried on intermittently until 1902, the No.1 and inter­
mediate levels being further extended. In 1902 and 1903 
activity was renewed, and the No.2 level was driven 
several hundred feet to bring it under the ore in the upper 
levels. 

The attention of capitalists was attracted to the mine 
III 1903 and 1904, but apparently it was not taken over, 
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and work ceased in 1904 or 1905, although the section was 
held until recently. 

(d)- aeology. 

The greater part of the country in the vicinity of the 
mine is occupied by slates, cberts, and breccias of the 
Dundas series. To the west of the mine, at a distance of 
8 to 10 chains, an intrusion of gabbro occurs. A narrow 
dyke projects from the larger mass, and strikes north­
north-east , being approximately paraBel to the lode in 
-the Confidence Mine. The lode in the mine occurs in a 
dyke, probably similar in composition wIth the above, and 
emanating from the same source. Within the lode this 
dyke has been much altered by the ore-bearing solutions, 
and outside the lode it has been converted into serpentine. 
This dyke is of very variable width, 3S revealed by the 
mine workings. In the intermediate tunnel it is reported 
(U) II to have been S' to 10 feet wide, and of a hard and 
massive nature." In the No. 2 tunnel the western cross­
cut, near the face, entered the Dundas series at 15 feet, 
proving the dyke to be at least 15 feet wide. The western 
crosscut, about 110 feet behind the face , was driven 50 feet 
without entering the Dundas series. Only one short cross­
cut has been put out to the east, and the face was in ser­
pentinous material. 

(e)- The Ore-Body. 

The lode in this mine is a silver-lead one contained in 
the dyke referred to in dealing with the geology of the 
mine and vicinity. The gangue of the lode is the altered 
material of the dyke sometimes completely converted into 
carbonates and stained green by a chromium mineral. 
Calcite and siderite occur, the quantity of the latter being 
much in excess of that of the calcite. The siderite is to 
all appearances the ordinary variety , but it is more than 
likely that it is similar ill composition to the mangano­
siderite from Magnet, and near Mt. Bischoff. Quartz is 
also present in the gangue. The metallic minerals present 
are argentiferous galena, bIen de (as the dark variety mar­
matite). and pyrite. The galena has beon proved by 
assays to contain from 2 to 5 07.8. of silver per unit of lead , 

, 
{ U) Tw~lvet1'eel, w. R .• Report on the MiDeral Fields between Waratah 

and CoriDO. : Secretary fol' MllleI' Report, p. rluU, 1899-1900. 
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but the average silver content is between 2 and 3 azs. per 
unit of lead . so that the galena is of good grade. The 
pyrite is reported to contain up to 70 ozs. of silver , and a 
grab sample from the dump of t he No . ~ tunnel was 
assayed in the Geological Survey Laboratory with the fol­
lowing results :-

__ 1-
Gold .... . .......... . .. . . . ......•....... 1 OZ", 
SLiver ...... . ......... .•........ . . ..... . ! 3. 

Per Ton. 

Ow l., 

" 5 

G ... 
15 
9 

The No. 1 and the intermediate tunnel have both 
fallen in, and cannot be entered at the present time , 80 

the description of the lode in these workings is taken from 
the previous reports referred to above(U). 

N o. 1 Tunnt!l. - This tunnel was driven eastward into 
the hill , and intersected the lode at 200 feet . Before 
cutting the lode a belt of broken country, about 50 feet 
wide, was paaaed through, much stained with oxide of 
iron, and in places approaching a true g088an. A sample 
acr08B this is said to have &lSayed 56 OZB. of silver per ton . 
The lode h .. been driven on both to the north gnd to the 
south . The south drive is a short one, and has no galena 
in the end. The north drive has followed the lode a little 
east of north for 157 feet. At 30 feet a rise to the sur· 
face--a distance of 60 feet--gave some good ore, and 
underfoot there is said to have been 12 to 15 inches of 
galena . A seam of galena 2 to 8 inches wide was , at a 
later date , reported to occur along the banging.wall for a 
distance of 85 feet, commencing from near the adit . 
Between 90 and 100 feet the lode split into two branches, 
the western branch being followed in the drive . Several 
.hoots of ore were cut and , at 120 feet, two feet of g088an 
containing carbonate and phosphate of lead, and two 
inches clean galena, was exposed. At the point where the 
lode split , a winze was BUnk. and 6 tons of ore raised . At 
the time of Twelvetrees' visit in 1900 the eastern branch 
bad not been driven on, and this inveetigator states that 
the " wrong branch had apparently been followed ." Thi. 
branch may have been driven on at a later period but, if 
10, no record remains. The following assays indicate the 
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v~lue of the ore (picked samples and parcels sent to smelt­
ing works) from this level. 

---~: 

Galen& ............................................... . 
Mixture equal qUDntities of above galena 

a.nd of gossan. Sold to Queensland Smelt-
iug Compauy ..................................... . 

Parcel of one ton of U Seconds" sold to 
a.bove Company ......................... ....... . 

Ore from ,vinze .. , , .•.•............................. 
Galenti. on ha.nging-wall between drive and 

winze ................... ........................ .... . 
Pug, ditto ................•........................ , .. . 
Parc~l of three tons sold to Queensla.nd 

Smelting Company in 1892 ........ .......... . 
Parcel of three tous sold to Dry Creek 

Smelting Works several years prior to 
1899 ... .............................................. . 

Silver. 

------
OZ!I. per tOIl. 

252 

17l 

107 
9. 

106 
95 

98 

14. 

I L.ad. 

---
Per Cf'nt. 

52 

45 

25 

43 
8 

37 

48 

Intermediate Level. - This level is 40 feet below No.1, 
and the tunnel was commenced 250 feet south of the No. 
1 tunnel. It was driven for 187 feet, and cut the lode 
and conti:\lued across it. The dyke was 8 to 10 feet wide, 
had a westerly dip, and contained a little galena'. The 
dyke was hard and massive, and apparently unfavourable 
for mineral. It was tested a short distance to the north, 
but without result. The face of the north drive is 100 
fpet south of the No, 1 tunnel, so that at least 100 feet 
of driving would be necessary to reach any downward: 
continuation of the ore in the No.1 level. 

NQ. 2 Level.-The No.2 tunnel cut the lode at 160 feet, 
and continued a few feet across, the face being in ser· 
pentinous material. A drive was put in to the north 
along the lode for a distance of 600 feet. For 80 feet a 
wan on the east side of the drive was followed in a direc­
tion bearing 80 , a few inches of the pug being exposed 
against this wall. Another wall came in on the west, and 
both. were carried in the drive to 145 feet, the material 
between being stained dyke . with carbonates and narrow 
veins of galena and pug on both walls. At 145 feet the 
drive turned slightly to the west, and followed the west 
."all at a bearing of 00. At 167 feet a crosscut of 10 
feet to the east intersected ayke-material, veined with 
carbonates, and in the face exposed a wall of serpentinous 

• 
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material, this wall being that from which the drive turned 
off at 145 feet. The drive followed the western wall to 
200 feet, the lode varying greatly in width up to that 
point. At 200 feet, the drive was deflected further to the 
west, and was driven at 3460 for 100 feet. The walls 
were very indefinite, and the lode material very narrow in 
this part of the drive, the country being serpentinous 
material with veins of carbonate. At 310 feet the drive 
turned to the east, and for the next 380 feet it was driven 
practically due north, commencing at a bearing of 3580 , 

and later changing to 00, and then 50. From here to 
the face the walls were generally very definite, and three 
to four feet apart. In between the walls the lode 
material was largely carbonates, with occasional splashes 
of galena, blende, and pyrite. Quartz-veins also occur 
in the lode, and narrow veins of galena make here and 
there on both walls, more especially on the western. 

The face of the drive is in the lode-carrying dyke 15 feet 
east of its junction with the Dundas slates on the west. 
The face shows green decomposed dyke carrying a large 
amount of carbonates, together with quartz and pyrites ,:, 

The faces of the north drives of the mine are 400 to 
500 feet south of the northern boundary of the section. 
Several chains west of the north-east corner a long deep 
trench had been excavated, but has now fallen in. It 
appeared to be mainly in surface soil, and decomposed 
slates, with no trace of the dyke. Four chains east of 
the corner along the south line of the Washington Hay 
section apparently igneous material is visible, but it is 
hard and massive, and shows no alteration by ore-bear..; 
iug solutions. Examination under the microscope proves 
this apparent igneous rock to be a variety of the Dundas 
breccias and not a dyke-rock. 

(I) - Prod1J(' tioll. 

No records of the production from this mine are avail ­
able, but the quantity of ore sent away could not have 
been large. .M~ontgomery, who visited the mine in 1897, 
states that several small parcels, amounting to about 50 
tons, were sent away prior to that date. The only other 
record is that of a three-ton parcel in the latter half of 
1897. The total production of the mille probably does 
not exceed 53 tons. 



t 
138 

(g)--O on.clu,sio1ts. 

Although small shoots of ore were located in the No~ 
level, the mine has not been a success. The inter­

mediate level has not been extended far enough to the 
north to test the downward continuation of these shoots, 
this work being allowed to stand over until the No. 2 
level had accomplished this prospecting work. 

The face of No. 2 level is advanced furtht}r to the 
north than that of No.1, and would have intersected 
the shoots descending from the latter unless these shoots 
had a very flat pitch to the north. The shoots are 
reported to pitch to the north, but the angle of pitch 
was not specified, but it is probable that it is greater 
than the 45 degrees which is necessary to bring the 
shoots ahead of the face of No.2 level. Thus it would 
appear that the shoots of ore located in No. 1 do not 
live down as far as No. 2 level. Whether they extend 
as far as the intermediate level could only be determined 
by the extension of that leveL 

Although the lode has been tested along roughly half 
its length on the the section in No.2 adit, only narro"<\" 
veins (up to 3 inches) have been proved. These are not 
continuous for any length, and are of no economic import­
ance. There is no apparent reason why better results 
should be obtained in the northern portion of the lode. 
This could, however, only be proved by further pros­
pecting work, but there is no basis on which such work 
could be recommended. The lode is almost certainly 
continuous with that in the Washington Hay Mine, but 
the small content of metal1ic minerals makes it one of 
no economic importance as far as it has been developed. 

(6)- THE WHYTE RIVER MINE. 

(See accompanying Plate XIX.) 

(a)- Location ami A cuss. 

The lease upon which this mine was located was 
originally taken as 1083-87M, 34 acres. It was taken up 
later as 109-93M, and more recently the southern part 
oj it has been included in the consolidated lease No. 5760. 
held by the (Victoria) Magnet S.M. Company. The 
mine is situated 30 cha.ins south of the deserted town­
ship of Heazlewood on the Waratah-Corinna road , and 

• 

• 

• 
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the track from the latter to Bell 's Reward passes close to 
the mme. 

(b)- Previo us Reports. 

Montgomery, A., Report on the State of the Mining 
Industry on the West Coast ; p. 16, 1890. 

Smith, J. Harcourt, Report on the .Mineral District 
between Corinna and Waratah: Secretary for 
Mines ' Report; p. xlix., 1897-1898. 

Twelvetrees, W. H., Report on the Mineral Fields 
between Waratah and Corinna: Secretary for' 
Mines' Report, p. c1xxvii. , 1899-1900. . 

(c)-History. 

'rhe upper adit of this mine was driven to test a quartz­
vein, which was supposed to contain gold. Silver-lead 
ores were discovered in 1887, and lease No. IOS3-87M, 
taken up. and work commenced. Developmental work 
was carried out until about 1896, but very little ore was 
produced as, according to records , only two tons were 
shipped away. Work apparently ceased about 1896, 
although the lease has been held since. 

(d)- Geolog!J. 

The country within the vicinity of the mine consists 
of more or less decomposed and serpentinised pyroxenite. 
The decomposed diorite dyke exposed in the workings 
probably represents a dyke of syenite connected with the 
main mass of the latter, which occurs 4 to 5 chains to 
the east. This syenite weathers to a type very closely 
resembling a diorite in hand-specimens. Slates are also 
reported in the workings, and must be a small body 
enclosed in the pyroxenite. The pyroxenite is of Devonian 
age, as is also the latter syenite, which is intrusive into 
the pyroxenite. 

(e)-The Ore-Rody. 

The workings on this abondoned mine consist of three 
adits connected by rises and winzes. The two upper ODes 
have been driven from the north side of the hill , while 
the third and lowest has been driven from the south 
side . 
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The No.1, or uppermost, adit was driven to prospect a. 
quartz~reef exposed on the surface, and supposed to COll­

tain gold. A white, barren quartz is common in this 
locality, being derived from narrow veins in the pyrox­
enite. This adit was driven 200 feet in a south-westerly 
direction, and intersected the silver-lead formation, to 
test which the other workings were carried out, at 100 
feet. The lode was 5 to 6 feet wide, and consisted of 
decomposed pyroxenite, much stained with oxides of iron 
and manganese, and carrying disseminations of cerussite 
and crocoite. A short drive was put in to the north along 
the lode which has a strike of 3400 , and dips to the north­
east. This adit was 30 feet below the cre.t of the hill, 
and exposed part of the oxidised portion of the lode. 

The No.2 adit is 60 feet below No.1, and was driv~n 
]55 feet in a south-westerly direction. The lode was cut 
at this distance, and was driven on to the south-east for 
200 feet. The adit and drive passed through country 
consisting of decomposed and serpentinised pyroxenites, 
and also a type described by Twelvetrees as a diorite. 
The lode was similar to that exposed in ~ o. I adit, and 
contained in serpeutinous material without any definite 
walls. It consisted of crocoite and cerussite with oxides 
of antimony and lead , as well as antimonial galena 
reported to contain 3 ozs. of silver per ton to the unit of 
lead. A winze below this level proved the lode to be 6 
inches wide, with a smooth footwall. Stoping is said to 
have been carried out in this winze, and to have pro­
duced galena mixed with blende, but the vein or veius 
were probably narrow, and the quantity produced small. 
A drive from this winze (aFterwards connected with a 
rise from No. 3 level) proved the lode to contain a vein 
of galena which had a maximum width of 6 inches, but 
was very irregular. An assay (whether of the lode or 
of the galena is not .tated) yielded 63 oz.. 17 dwts. of 
silver per ton and 22'7 per cent. of lead. 

The No. 3 adit was driven 110 feet below No.2 in a 
northerly direction from the south side of the hill . The 
Jode was cut at 500 feet, and driven on to the north­
west for 170 feet. The adit passed through serpentine for 
300 feet, then a dyke of diorite, again through serpen-

o tine, followed by black slate, serpentine, and finally the 
lode. The lode was contained in serpentine with walls 
about 6 feet apart, the footwall being defined , and the 
hanging-wall ragged. Bunches of pyrite, galena, quartz, 

• 
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and calcite are reported, but nothing of value was 
apparently revealed. 

The lowest level appears to have been below the oxidised 
zone. although the evidence is not very definite. If this 
is the case, the mine has little or no chance of revealing 
anything of greater value at depth . The decomposed and 
secpentillous material is altered pyroxenites. The decom­
posed diorite dyke exposed in the workings may represent 
an offshoot of syenite from the main mass which occurs 
4. to 5 chains to the east. In strike and dip this lode 
is para11el to the contact of the syenite and pyroxenite. 
It is. therefore, also parallel, in these respects, to the 
lode and Mace's Show, and represents a lode parallel to 
the latter J hut contained in the pyroxenite. 

(f)--G()nclu~io1l8 .-

The above descriptions of the workings and the ore­
body are taken largely from previous reports, and 
apparently nothing of value was revealed in the mine 
workings. The shoots of ore were small a.nd erratic, and 
of no economic importance, and further work on it does 
not seem to be justified. 

(7)-GREGORY'S GAtENA )lINE. 

(a)-Location and A (ress. 

This mine is located upon the lease originally taken up 
as No. 3590-8711, of 80 acres, and last held as No. 269211. 
The workings are situated by the side of the Wara.tah­
Corinna. road, one mile north -east of Luina (\Vhyte 
River). 

(h)- Pret'iouiJ Reports. 

Smith , J. Harcourt, Report on the .Mineral District 
between Corinna and \Varatah: Secretary for 
Mines' Report, pp. li.-hi., IS96-1897. 

Twelvetrees, W. H., Report on the :Mineral Fields 
between Waratah alld Corinna: Secretary for 
~fines' Report, p. clxxi. , 1899-1900. 

(r)-Geoloyy . 

The country in the vicinity of the workings CODSi.sts 
mainly of decomposed and serpentinised 1.1ltrabasic rocks. 
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probably pyroxenites, intrusive into the slates, and cherts 
of the Dundas series. 

(d)-The Orr-Body. 

In a small creek on the south-east side ot the road an 
adit was driven, but has fallen in. An open trench, also 
fallen in, exposed a formation strildng north-east and 
south-west. The formation consisted of quartz, with 
splashes of zinc-blende and galena, and was 15 to 24-
iI.chea wide, with well-defined walls. A more recent 
trench further to the north-east along the strike exposed 
9 inches of quartz, with splashes of blende and galena on 
the north end of the cut, and 6 inches of quartz and gOSSaIl 

on the south end . Another ad it was driven from the road 
level to the south of the creek. It was driven in a south­
westerly direction for about 260 feet, cutting the lode at 
241 feet. Near the entrance the adit passed through 
completely decomposed ultrabasic rocks , which gradually 
gave place to less decomposed serpentinised types. These 
continue past the lode , and appear to form the bulk of 
the country-rock, although Smith(4~) reports altered slates 
to the east of the lode. The lode was driven on to the 
north-east , and reported to be bunchy , and contained 
If'ad carbonate, as we}} as galena, banded with carbonate 
of iron. The drive cannot be entered, and the lode, wher£' 
exposed in the adit, is 9 to 12 inches wide, and consists 
of almost barren quartz. 

( e)-Cmlrlllilioll ll . 

The workings have not, therefore , exposed anything of 
value. and, although the formalion appears to be well­
defined , it is extremely doubtful as to whether anything 
of greater value can be expected. 

(S)-SECT ION 6179. 

This section , with the adjoining ones to the north (No. 
61S1) and to the south (No. 6180). are located one and a 
half miles south-west of the Arthur River dam. ThIS area 
is covered with a thick jungle of bauera, cutting-grass, 
boxwood . &c .• and very little can be seen of the surface. 
but wherever visible the rock formation consists of 

(-) Smith, J. Harcourt. Rflport on thf' Minl' l·a1 Dlstrirt between Coril1na 
ttnrl Wnrlilah : St!eretary for Mines' Rep"rt, 1 ~OO-1891 

• 
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Devonian basic and ultrabasic rocks, including very fine­
grained varieties, porphyritic pyroxenites, and the latter 
in a much decomposed state. 

On Section 6179 a short trench has been put across a 
formation containing galena, blende, and chalcopyrite. 
These minerals are accompanied by a small amount of 
quartz, and occur in a much decomposed fine-grained 
pyroxenite. They occur over ~ width of about three feet 
as small masses in the altered pyroxenite, but the forma­
tion does not appear to have any definite walls. The for­
mation has a rough north and south strike, but has not 
been followed along its strike. The formation , as it i& 
exposed , has no commercial value, but occurring as it 
does in the pyroxenites, a small amount of prospecting 
may be warranted. 

(9)-SECTION 3119-". 40 ACRES. 

This section is situated south of the Waratah-Corinna 
road, near the site of the old 1\fagnet ore-shed, 7 miles 
from Waratah. This section was taken up by J. C . .. Nlat­
thews, who discovered an outcrop of g08san on the section 
ill 1907. 

The greater part ot the section is occupied by pyrox­
enites, which are, however, covered with alluvium to the 
east. The Dundas series of slates, &c., occur near the 
north-west corner, and it is into this series that the 
pyroxeuites are intrusive. 

The outcrop of the lode occurs in the decomposed 
pyroxenites, and is of a gossanous nature , with a strike 
of 1650 . The formation has been opened up by means of 
several shallow shafts and trenches. These have shown 
the lode to consist of iron-st.ained quartz, together with 
altered pyroxenites, with the typical green-staining 
characteristic of occurrences in these rocks in the district. 
A small quantity of pyrite and blende is visible, and galena 
is also reported to occur, but cannot be detected in the 
material on the 'dumps. 

Nothing of value has so far been proved to exist in the 
formation, although the fo~ation occurs in the pyrox­
enites which are favourite repositories for the silver-lead 
ores of the district. While additional work is not recom­
mended, prospecting work a.long the strike of the lode to 
the south might lead to the discovery of something of 
greater value. 



144 

(lO)-CufPBELL'S GALENA. PROSPECT. 

These small workings are located near the head of 
Campbell's Creek, which flows into the Arthur River, 
and are situated about half a mile north of the Waratah­
Corinna road,' at a point one and a quarter miles east of 
the Arthur dam. 

The country in the vicinity of the workings is composed 
of quartzites and cherts, I representing members of the 
Dundas series, which have been metamorphosed by the 
intrusion of the granite, which occurs to the south-east. 
In the workings in the creek greenish foliated material, 
probably representing altered slates, is associated with the 
quartzites. 

In the bed of the creek a quartz-vein containing pyrite 
can be traced Cor several chains. It has a strike varying 
from 2400 to 2500 , and dips to t.he north. A trench has 
been put along the vein in the bed of the creek, but 
revealed nothing of value. Small trenches south of this 
exposed small veins and splashes of pyrite, galena. and 
blende in the quartzites, which appear to branch off the 
pyritic quartz-vein. Several small trenches on the south 
bank of the creek have exposed further quantities of these 
minerals , and a little gossan. In one of these trenches 
galena, blende, pyrite, arseno-pyrite, and siderite have 
been revealed. This last series of trenches could not be 
located, so that no description of this lode can be given. 

(ll)- ARTBUR RIVER. 

A vein of carbonate is exposed in the bank of the 
Arthur River, ODe mile downstream from, or half a mile 
north-east of, the junction of the Seven-mile Creek with 
the Arthur River. It occurs in the north bank of the 
stream is 18 to 24 inches wide, and has a strike of 3400 . 

The vein occurs in the slates and breccias of the Dun· 
das series. Several chains west of the vein a belt of com­
pletely decomposed rock. are exposed. , These are only 
exposed in the river, and their exact nature could not. be 
determined, but they appear to he either completely 
decomposed slates or a fine·grained basic igneous rock. 

The carbonate closely resembles the ankerite which 
occurs at Magnet .1\1ine. The ankerite appears to be bar­
ren, but a smaH quantity of gossan occurs on the bank 
above it, and it may possibly contain some minerals at 
other points along its strike. While a small amount of 

• 
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prospecting may be warranted, the fact that the ankerite 
is not accompanied by any quantity of mineral at the 
Magnet, does not make the prospect of valuable discoveries 
very hopeful. 

(12)-THE SIX O'S SECTION (7589·"., 80 ACRES). 

This section is located at the junction of the Art.hur 
River, and Magnet Creek. Galena was discovered at this 
locality , and the section taken up in 1914. Prospecting 
work was carried out near the south-east corner, but 
revealed nothing of importance, and the lease was for­
feited in 1920. 

The greater part of the lease is occupied by the slates , 
sandstones, and quartzites, of the Bischoff series, and it is 
in these that the workings have been performed. The 
dyke of igneous rocks from the Magnet crosses the north­
west corner of the section, and appears to be all I< diabase 
porphyrite" at this point. To the north-west of the dyke 
the slates and tuffs of the Dundas series occur. 

The workings consist of an adit and several surface 
trenches and shallow shafts. The adit has fallen in, but 
specimens on the dump show galena associated with quartz 
and siderite (probably manganiferous). These appear as 
veins and splashes in sandstones. The adit had a bearing 
ot' 2600 as far as could be seen from the fallen in entrance. 
A trench from above the entrance of the adit has a bear­
ing of 2200 , and connects with a shal10w underlay shaft 
50 feet from the adit. This underlay shaft has a strike 
of 2700 , and dips north at about 700 . Only narrow veins 
of galena, quartz, and siderite in a bed of sandstone are 
visible. A trench further to the south-west did not 
expose anything of importance. 

The deposit, therefore, is one consisting of small veins 
and splashes of galena, quartz, and carbonates, in a bed 
of sandstone. It has a strike of 2200 , with probably a 
high dip to the north-west. The portion so far exposed 
bas no economic value , and does not warraut further 
expenditure. 

In the creek through the centre of the section a small 
trench has been driven on a 9-inch vein of coarsely­
crystallised calcite, about 5 chains south-east of the dyke. 
The calcite is barren , and does not warrant further work 
on it. 
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(13)- )IAGSET CREEK. 

A shaft has been sunk 011 the north bank of the Magnet 
Creek, near the Magnet school, on a formation which is 
said to have contained galena and blende. The shaft has 
now fallen in, and cannot be inspected. The country COll­

sists of the black slates and sandstones of the Bischoff 
series. In addition to these the only materials on the 
dump are small amount of pyrite and bluish-grey car­
bonate, probably dolomite, no galena or blende being 
visible. 

To the north, apparently along the strike of the lode in 
the shaft, a few trenches and small cuts have exposed a 
small amouut of gossanous material , but nothing of value. 

In the east end of the cutting, near the school, the 
slates are somewhat iron-stained and decomposed, and a 
small amount of blellde is al1eged to have been obtained 
during the construction of the cutting, but there is none 
-to be seen at present. This forma.tion in the cutting is 
roughly in alignment with the shaft, and the cuts to the 
north, and would, therefore, appear to represent the same 
lode which would have a strike of 250 . 

A short adit occurs to the south, and was probably 
driven to cut the continuation of this lode, but without 
any result. 

Only very small amounts of galena and blende have 
been reported in this lode , and from what can be seen 
of it, it is of no importance. 

(H)- FAWKNER ' S SHOW. 

This show is situated just below the old track from 
Waratah to Corinna, about 60 chains west of the bridge 
over the Arthur River. It is located about the centre 
of the old lease, 373-91M, 40 acres, held in 1891 and 1892. 

A shaft. was sunk on an outcrop of gossan above the 
track, and an arlit driven to test this gossan at depth. 
The adit was driven in a general south-westerly direction 
for about 200 feet , but nothing of value can be seen in it. 
This adit is situated on t,he south-eastern side of the dyke , 
which trends between the ~fagnet and the Persic Mines, 
and was driven at or. close to the contact of this dykf> 
with the Bischoff slates and quartzites, the adit not keep­
ing strictly to the contact. 

, 
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It is reported that a small amount of mineral was 
obtained from the floor of the aciit, and which yielded 
values of copper and silver on assay, but this could not 
be officially verified. Only small veins of quartz and car· 
bonate minerals occur in the material on the dump . 

The deposit could be easily tested at greater depth by 
adits from the valley of the Arthur River below the track, 
but, although it may be said that it occurs in a favourable 
position at the contact of the dyke, so little mineral has 
been revealed that any further work does not appear to 
be justified. 

(15)- ARTH UR RIVER. 

A smaH amount of blende occurs on the east bank of 
the Arthur River, 20 chains north-east of its junction 
with the Magnet Creek. A short t rench in the bank of 
the river has exposed an indefinite body of gossan. This 
gossan has a strike of 400 , and dips to the north-west, 
but does not appear to persist in depth. On the bank 
above this trench the dump shows pieces of greyish car­
bonate, probably aolomite, with splashes of blende, and 
possibly also galena in small amount. No dolomite is 
visible in the trench , and probably represented an isolated 
body in the gossan. 

About one and a half chains to the south a shallow 
shaft has been sunk in fine-grained sandstones and quartz­
ites. On the dump some of the pieces of quartzites con· 
tain splashes of resin blende . 

These two exposures are enclosed in the Bischofi' series, 
but represent t,wo different formations. The amount of 
blende in both is very small, and the formations have 
no extent , and are of no economic importance. 

(l6)- THE SILVER CLIFFS MINE . 

(See accompanying Plate XX.) . 

(a.)- Loratioll and A ('('UB. 

The mine is located on Section 7167M, of 40 acres, sit­
uated two miles north-west of Waratah. Access to the 
mine is gained by the road to the Bischoff Extended ]'1ine , 
and then by a track. the total length of road and track 
being two and a half miles. 
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(b)-Previous Reports. 

Montgomel'Y, A., Report on the Country Traversed 
by the Route of the Proposed Waratab to Zeehall 
Railway: Secretary for l\Jilles ' Report, p. 24, 1891-
92. 

Smith, J. Harcourt, Report on the Mineral District 
between Corinna and \Yaratah : Secretary for 
~rinesJ Report, p. liii, 1896-97. 

Ward, L. Keith, The Silver-Lead Lodes of the Wara­
tah District: Geological Survey Report, No.2, 
1911. 

(c)-History. 

Though within two miles of \Varatah the outcrop of 
silver-lead ore was not discovered until early in 1891. The 
first lease was applied for by W. J. Reed, on 14th March, 
]891 , and granted as 28-9111. Work was carried out until 
1894, the section beillg held by the Silver Cliff CompallY, 
and later by R. Bayley, and small quantities of are pro­
duced. The No. 1 lode outcropping in the cliff face was 
the first discovered and worked, the other lode (No.2) to 
the south being found and worked at a later period. It 
was taken up again in 1896 as tbe New Silver Cliff (1209-
93»), and worked'spasmodically until 1901. The work 
was confined to the No.2 lode, but no ore was shipped 
away. The lease was held almost contin uously from 1903 
until 1917 by various people and syndicates. Further 
work was carried out in 1904, and a few tons of ore were 
won, but little more work has been carried out 011 the 
section. This section was last held as 7]67)(, 40 acres, 
but was declared void in 1917. 

(d)-G ,.loyy 

The whole of the section is occupied by the slates. sand· 
stones, and quartzites, of the Bischoff series. 

(e)-The Ore-Bodi". 

Two lodes have been worked on tws property. and are 
known as the No. I and No. 2 lodes respectively. 

The No. I lode outcropped on a cliff face which gave 
the mine its name. All the ore has been removed from 
this face , and as the two adit! driven lower down the 

• 
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hill have fallen in, the following description is taken 
largely from the earlier reports . The old workings in the 
cliff show that the lode traversed a bold outcrop of 
quartzites, with slates to the east. The slates and quartz­
ites have a general strike of 500, while the lode cuts 
across them with a strike of 3"50 J and a dip of 700 to the 
south-east. The western or footwall of quartzites has 
horizontal striations on it suggestive of faulting in a hori­
zontal direction. The lode was two to three feet wide, 
and consisted of a gangue of quartz and silicified slate 
with galena, blende, and pyrite. Galena was the pre­
dominant metallic mineral and occurred as the coarsely 
cubical variety in veins and pockets throughout the lode. 
Zinc blende and pyrite were present in only small 
quantities, as probably also was an antimonial mineral, 
such as huascolite (which occurs in the No.2 lode) from 
which the yellow stainip.g of oxide of antimony was 
derived. 

The upper of the two adits driven cut the lode at sha}. 
lew depth , and revealed the same general features as at 
the outcrop, but with a much smaller quantity of galena 
present. A drive was put in to the north, and passed 
beyond the ore·shoot, and continued along the lode.fis­
sure. The lode-fissure was not driven along to the south. 
According to the reports, the lower adit was not driven 
far enough to cut the lode . 

Thus it is seen that while a good shoot of ore occurred 
at the surface, it had neither an extension in depth or 
along its strike. The lode has not been traced on the 
surface to the south of the cliff, nor has the lode.channel 
been foHowed in this direction underground owing to the 
lack of mineral content. 

On the surface to the north small patches of gossan 
and an occasional small vein of galena and pyrite have 
been located , but cannot be definitely connected with the 
No.1 lode. 

The No.2 lode occurs to the south of the No. 1 lode, 
and near the south-west corner of the section. This lode 
has a strike of 3520 , and a high dip to the east, while 
the enclosing slates and sandstones have a strike varying 
from 350 to 650 , and a dip of 600 to 800 to the north­
west. The width of the lode was variable, with a maxi­
mum of 4 feet. It consisted of galena, pyrite, zinc-blende , 
and huascolite in that order, but without any great dif­
ference in the amounts present. The gangue is relatively 
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small in amount, and consists of siderite (probably man­
ganferous) and quartzitic material representing silicified. 
slates and sandstones. 

Alongside the track to the Persie Mine, a shaft was 
sunk 50 feet on the lode, which was two feet wide, and 
composed of galena, hu&scolite, janesomte, blende, siderite, 
and quartz. A little driving was carried out at a depth 
of 40 feet in this shaft. 

Two chains to the north a short ad it cut the lode, 
which was driven on to the north for 90 feet. Where 
cut the lode was four feet wide, but it pinched out in 
t.he end of the drive. This shoot of ore was stoped out 
to the surface over the greater length of the drive, and 
the galena picked out and shipped away. A winze was 
sunk to a depth of 50 feet below the drive, and was lalel 
connected by a rise from a lower level. 

Another level was driven 130 feet below the shaft. The 
adit-crosscut was put in for 220 feet , and a drive started 
north on a vein carrying pyrite, which was cut at 
196 feet. The lode exposed in this drive was very dis­
appointing. Bunches of metallic minerals made at several 
points along the drives. These consisted of pyrite and 
bl ende, with a small amount of galena, and were associ­
ated with a little siderite and quartzite. At 260 feet from 
the crosscut a rise was put up to connect with the winze 
from the upper level, and a small amount of stoping was 
carried out over the drive near the rise. Beyond the rise 
little, if any, mineral was exposed, and at 340 feet a fault 
was intersected. The drive continued past the fault in 
slates containing no metallic minerals. The fault was a 
vertical one, 'with a strike of 400 , and a short drive along 
it to the sOllth-west revealed only contorted slates to the 
north-west of the fault. 

This fault has been considered to be the continuation of 
the No.1 lode channel. It agrees with the latter in strike 
and dip , and its position on the plan makes it almost cer­
tain that the two are one and the same. No minerals 
have been deposited in this portion of the channel of the 
No.1 lode. The exact relation of the two lode-channels 
is not definite. That of No.1 lode strikes across that of 
No.2 without any interruption , while that of No.2 does 
not continue beyond the other. However, the No.2 chau­
nel is indefinite before being intersected by the No. I , and 
it cannot be determined whether it merely junctions with 
the No. 1 channel or whether it is faulted bv it. There 
has been horizontal movement along the No. 1 lode chan-

,. 
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nel or fault, and it may have displaced the other if it was 
a.n older fault. It is probable that both lodes were formed 
by the one period of mineralisation, and the faults were 
in existence prior to the lode formation, so that it can · 
not be said that the No.2 lode has been faulted by th. 
other. 

A third adit was started from the adjoining section 
to the south. It was driven along the course of the lode 
towards the north. A small shoot of ore was encountered, 
hut petered out. Further small veins were exposed in the 
slates, hut were not of any value. 

The surface to the north of the No. 2 lode has been 
prospected by trenches, but nothing of value exposed. A 
few narrow veins of quartz, siderite, pyrite, and blende in 
quartzite show in one of these trenches. These occur a 
short distance to the west of the line of No.2 lode. and 
have a strike of 3050 . If these represented the con­
tinuation of the No.2 lode, support would be given to the 
belief that the latter had been faulted by the No. 1 lode­
channel. This. however. is not probable. as the veins are 
are small and unimportant, and are such as 'may be 
expected anywhere in the vicinity of other mineral 
deposits, and do not necessarily represent the continua­
tion of the No.2 lode. 

(f)- Production. 

A smaH quantity of argentiferous galena has been pro­
duced from both lodes. The total amount sent away is 
reported to be about 160 tons, valued at, approximatel.::, 
£3200. 

(.q)--CollclllsiOll~ . 

The two lodes on this property represent simultaneous 
mineral depositions along faults. A small shoot of ore 
occurred in each of these lodes near the surface, but 
further underground work failed to reveal anything 
further of value. In view of the large amount of pros ~ 
pecting work carried out with the above poor results 
further expenditure is not justifiable. No other shoou 
were located, and there is no indication of the possibility 
of others occurring. 
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(17)-THE PERSIe MINE. 

(See accompanying Plate XXI.) 

(a)- Location and ACCU8. 

This mine is located on Lease No. 7455, of 80 acres, 
situated two miles north-west of Waratah. Access to the 
mine is by means of the track through thoa Bischoff 
Extended, and pas t the Silver Cliffs Mine, the total 
length of track to the Persie Mine being three miles. 

(b) - Previous lleporfs. 

The on.Iy report on the mine is included in the following 
publication :-

Ward , L. Keith , The Silver-Lead Lodes ot t,he Wal'a­
tah District: Geological Survey Report, No.2, 
1911. 

(c)- lIi, tory. 

The ground included in this lease was taken up in its 
present form by Challey, in April, 1891. It was held pre­
viously as portions of other leases, but these were probably 
taken up for other metallic minerals than those of silver 
and lead. Chaffey discovered the outcrop of gossan. which 
now bears his name . The other lodes were probably dis­
covered at a later date. but no records of these are avail· 
able. The property was held by various syndicates and 
companies. including the Arthur River Silver :Mining 
Company in 1907 and 1908, and the Bischoff Balfour Pros­
pecting Association in 1910, 1911 , and 1912. It was more 
recently held by the Persie Prospecting Syndicate. whc 
carried out further work, but these operations have now 
ceased. 

(d)- Geology. 

The northern part of the lease is occupied by t.he dyke 
of "diabase porphyrite ," which extends as far as the 
Magnet ~fine . Near the north-east corner a small body 
of pyrox£.!1ite occurs as a bulge on the south side of the 
dyke . The remainder of the section is occupied by the 
slates , sandstones, and quartzites of the Bischoff series. 
Breccia and breccia-conglomerates occur in associatiop.. 
with the Bischoff series, but their relationships cannot in 
all eases be satisfactorily determined . In a trench along 
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a small creek to the south-east of the huts, silicified brec­
cia-conglomerate occurs with its eastern boundary parallel 
to the bedding of the slates, and undoubtedly represents 
an interbedded breccia-conglomerate. Near the face of 
the No.1 adit-crosscut, a three-foot band of breccia occurs 
with a strike of 340 , and a djp of 650 to the south-east. 
The footwall is 80ft, but the hanging-wall side has been 
silicified. The strike is similar to that of the slates and 
sandstones, and the breccia is probably an interbedded 
one of sedimentary origin. A third body of breccia-con­
glomerate is associated with Chaffey's lode. It is very 
similar to the first outcrop described, but is not silicified 
to the same extent, and consists of rounded (or, as far as 
can be ascertained, waterworn) and angular fragments of 
quartz and quartzite in a matrix of the same composition. 
The strike of this band is east and west, and it cannot 
be correlated with either of the other two bands unless it 
occurs in a very narrow faulted zone, which is very pro­
bable. 

(e)-The Orr-Bodies. 

Several outcrops of gossan and galena-bearing forrnol 
tiona occur on this property, and which have been devel­
oped to a great or less extent. 

(i)-Chafley's Lode. 

This outcrops prominently on the surface as a body of 
gossan, with a general east-west strike. This gossan is 
associated with a band of breccia-conglomerate . At the 
eastern end of the outcrop an adit has been driven 25 
feet at a bearing of 2900. It passed through slates and 
then gossan associated with the breccia-conglomerate at 
the face. Another adit, about 60 feet to the south-east, 
was driven apparently.to cut this lode, but it has fallen 
in, and only slates are visible on the dump. 

In the outcrop on the summit of the ridge two shafts, 
each 12 feet deep, have been sunk, and revealed the same 
association of gossan and breccia-conglomerate . 

The outcrop coutinues on to the western fall of the ridge, 
and appears to be nearly a chain wide. The only trace­
of it crossing the track to the mine is to the north-west 
of Wynn's adit. Wynn' s adit, which is almost below the 
outcrop on the ridge, did not expose this formation, the 
only occurrence which might correspond with it being three 
feet of g088&n 18 feet from the face of the north drive. 
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This gOBsan is, however, associated with decomposed slates, 
and except for a few hard pieces of quartzite in the gossan 
there is no material present resembling the breccia-con­
glomerate. 

(ii)-Tbe No.1 Lode. 

This lode has been opened up by several surface-trenches 
and two adits. 

The trenches exposed narrow veins of galena, sometimes 
with siderite or ankerite, occurring in slates, sandstones, 
and quartzites. 

The No.1, or upper, adit was driven at a bearing of 
1100 to give 40 feet of backs. Slates were passed through 
until the lode was cut at 110 feet. The adit-crosscut was 
continued for 175 feet, and drives were put along the lode 
to the north and south. Where cut, the lode consisted of 
a few inches of pug lying against a smooth wall on the 
east side. 

The north drive followed 
revealed only an occasional 
siderite traversing the slates. 

this wall for 40 feet, 
small vein of galena 

and 
and 

The south drive also followed this wall, and exposed only 
narrow veins of galena in the country to the west, and also 
in the pug seam. This wall represents a fault. On the 
west side of the drive the strata have the usual strike of 
400, and are vertical, while those behind the wall to the 
east have a general east-west strike , and dip northerly. 
This fault is shown clearly in the short drive off the No. 
3 east crosscut, where the slate beds to the east are 
crumpled and abut against the wall or fault. Narrow 
veins of galena run behind the fault. as in the No.1 east 
crosscut, and in a cuddy between it and the No.2 cross­
cut east. Near the No.2 east crosscut the fault branches 
at an acute angle, and the drive continues between the 
two branches. A small vein of . galena occurs at the 
entrance of No. 3 crosscut east, and the east branch of 
the fault was cut, and then followed by the short drive 
south off this crosscut. The best make of ore occurs in 
the No. 1 west crosscut, where on the north side galena 
occurs as veins and impregnations ove.r a width of one 

-foot in quartzite. On the south side of the crosscut only 
narrow veins of galena and carbonate occur. A winze has 
been sunk on this make of ore, and connects with the Nc. 
2 level. Traces of galena continue in the drive to near 
the No.2 west-crosscut , in the face of which narrow veins 
of quartz and siderite with a little galena occurs. The 

• 
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drive continues with a slight bend to the east, and inter­
sects the east branch of the fault, and crosses behind it 
to the east, no galena being present in the last portion of 
the drive. The west branch of the fault does DOl,) extend 
south of the No.1 west crosscut, and was apparently only 
a minor off-shoot of the other. 

The No. 2 adit was started to the west of the No. 1 
adit, and gave an additional 40 feet of backs. The adit 
passed through slates and quartzites, and at 220 feet inter­
sected quartzite, carrying veins of quartz and pyrite. At 
300 feet, a drive was driven to the south, and connected with 
the winze from the No.1 level. At 20 feet north of the 
winze a small patch of quartz, pyrite, and galena was 
struck. The ore in the No. 1 level above the winze did 
not maintain its dimensions in depth. Only small impreg· 
nations of pyrite and galena in quartzite are visible at the 
root of the winze. Very little galena is visible past the 
winze, and the face of the drive is in slates and quartzites, 
carrying a little carbonate. The fault is not in evidence 
in this level, and is probably slightly to the east of the 
drive. 

Thus it is seen that the No.1 lode consists of narrow 
veins and impregnations of galena, pyrite, and siderite in 
quartzites, and to a less extent slates. The formation fol­
lows the line of a fault, which has a strike of 300 , and is 
pl'actically vertical , dipping, if anything, at a very high 
angle to the west. This fault, and therefore the lode for­
mation, forms the western boundary of a faulted area 
representing a col1apsed anticline. The ore so far exposed 
consists of a very small quantity of low-grade ore. Con­
centration would be necessary to form a marketable pro­
duct. and there is neither the quantity or quality of ore 
to jusify erection of a plant for this purpose. 

(iii)-The No.2 or Hines ' Lode. 

About 100 feet east of the No.1 lode, another one out­
crops, and has been opened up by <I. trench and adit. This 
lode occurs at the junction of pyroxenite, and the slates 
and sandstones of the Bischoff series. The junction has a 
bearing of 1300 , and dips north at a low angle, but the 
lode, in the short section visible, appears to have a strike 
slightly oblique to the junction. On the north side of the 
trench at the mouth of the adit, 18 inches of galena and 
a carbonate (probably a manganiferous siderite) are 
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exposed. The galena occurs in veins and circular patches 
in the siderite. Only a small amount of carbonate and 
galena occurs on the south side. The adit was driven 
across the lode, and exposed only decomposed pyroxenite 
to the face. 

The extension of the No. 1 adit was driven to test this 
lode in depth. The face of the main adit-crosscut is in 
decomposed pyroxenite. The pyroxenite is veined with 
siderite, carrying a little pyrite, but no lode occurs. A 
branch crosscut (Dunn's) to the north-east has not pro­
perly entered the pyroxenite. The face consists of slates , 
with carbonates and a little igneous material , but no lode 
IS exposed. 

This lode has not been exposed at other localities on the 
surface. A trench to the north, near the northern bound­
ary has exposed some gossanous material. This is located 
in the pyroxenite., and cannot be definitely correlated 
with the No.2 lode. 

(iv)--Other Outcrops. 

In a creek to the south-east of the huts several outcrops 
of gossanous material occur, and have been exposed by 
trenches. These have no connection with any of the lodes 
discussed above, and do . not represent discoveries of 
importance. 

In addition, a trench along the creek has exposed a bed 
of breccia-conglomerate interbedded with the slates. The 
breccia-conglomerate contains narrow veins of quartz and 
siderite, and splashes of galena and pyrite . It has not 
been tested along its strike, but the occurrence is of no 
economic importance. 

(f}-ConCl1l8'io118. 

Although several formations outcrop on this property, 
they have proved, when opened up , to be of little import­
ance. The outcrop of ChaO'ey's lode is prominent, but 
the lode has been shown not to possess any metallic con· 
tents. The largest amount of work has been carried out 
on the No. 1 lode. This has been proved to consist of 
very narrow veins of galena in Bischoff slates and quartzites 
formed along a faulted ~one. 'Vhile a very small amount 
of milling ore may be considered to exist, there is neither 
the quantity or value to justify the erection of any plant 
to treat it. The No.2 lode is of a more promising appear-

.. 



157 

aDee, but is of very limited extent. A small amount of 
prospecting along 'the strike of this lode, and in the 
pyroxenite, should be carried. out. Other than this , the 
lodes are of little value, and no further work is recom­
mended. 

(l8)- THE MAGNET SILVER MtNING COMPANY, N.L. 

(See accompanying Plates XXII. , XXIII. , XXIV., 
XXV., XXVI., XXVII.). 

(a)- Location and Arres8. 

This company holds two consolidated leases- Nco 
5636M, of 117 acres, and 5637M, of 162 acres-situated 
on the Magnet Range, 4! miles west of Waratab . The 
workings were commenced on the northern part of the 
present 162-acre block, but underground they have pro­
gressed into the 117 -acre block. 

The mine was formerly cOllnected with the Waratah­
Corinna road by a tramway, 3 miles in length , which 
joined the road at the 7-mile peg from "Taratah. It is 
now connected with the Waratah-Guildford Railway by a 
two-foot steel tramway, IO! miles in length, which COll­

nects with this railway one mile from Waratah. 

(b )- Previou8 Reports, 

Smith, J, Harcourt, Report OIl the :i\Jinel'al District 
between Corinna and Waratah: Secretary for 
Mines' Report, p. Iii, 1896-1897. 

Twelvetrees, W, H., Report on the :1\Iineral Fields 
between Waratah and Corinna: Secretary for 
Mines' Report, pp. clix-clxix, 1899-1900. 

Waner, R. F., The Magnet Tramway: Secretary for 
Mines' Report, pp, cxix-cxxx, 1901-1902. 

Twelvetrees, W, H., Report on Mineral Fields 
' between Waratah and Long Plains, PI'. 30-35, 
1903. 

These reports deal with the mine in its earlier stages 
'of development, and describe the upper workings of the 
mine only, The only later report is a confidential one, 
by the late W. H. Twelvetrees, then Government Geologist, 
in 1918, a very brief summary of which is contained in 'the 
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Report of thtl Secretary for l1!ines for 19L8. This report 
describes the workings down to the No. 12 level, and is 
the most important of the previous reports. 

(c)-Hislory. 
According to hearsay) the gossan capping of the Magnet 

lode was discovered by W. R. Bell, while engaged in the 
task of marking a track from Waratah to the Piemall 
R-i vel', in 1877, or thereabouts. In trying to take the 
track up the valley of the Magnet Creek, he is alleged to 
have found the gossan in dense horizontal country, but 
proceeded with the marking of the track, and did not fol­
low up the discovery. It is further stated that it was· 
not until 12 or 13 years later that he was able to locate 
the position of his earlier discovery. It is certain, how­
ever, that he either discovered, or rediscovered, the gossan 
outcrop in 1890, and took up Lease No. 3705-87>1, on the 
16th February, 1891. Prospecting work was commenced , 
and the lumps of galena and carbonates found on the sur­
face traced up to the g08san outcrop, which was then 
opened up by trenches. 

Sections 2074·91M and 2075·9hl, both of 40 acres, 
were taken up to the north and south respectively, by 
W. F. Petterd, in December, 1893. The Magnet Silver 
Mining Company, N.L., was formed in 1895, with a capi­
tal of £1024, in 4096 shares of 5s. each, to work sections 
3705-87M and 2075-91 M. Access to the mine was provided 
by the construction of a pack-track, 3 miles in length, 
to connect with the \Varatah-Corinna road , 7 miles ' from 
Waratah. Developmental and other works were pushed 
ahead, and in 1898 the capital of the company was 
increased to £2500 in 25,000 shares of 2s. each. ·In 
1899 the pack-track was converted into a two-foot steel 
tramway. 

Up till the end of 1900 only first ·class ore was being 
sent to market, and the poorer second-grade ore left in 
t he mine, onlv sufficient being broken to permit of the 
stoping of th~ richer ore. Cheaper means of transport 
were required in order to render the marketing of the 
second-grade ore a profitable venture. The capital of the 
company was increased to .£4000 in 40,000 shares of 2s. 
each, in order to construct the present tramline from 
Magnet siding, on the Waratah-Guildford line, to the 
mine. This tramway was completed ear1y in 1902, and 
'with the erection of a crusher and drying plant, COD' 

A . 
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!iiderable quantities of first-class ore and gossan were sent 
away from the mine. By the end of 1904 a concentrating 
plant was erected to treat the otherwise unprofiitable 
second-class ore, which was accumulating. The mine began 
to yield dividends, although these were not as great as they 
might have been owing to the expenditure on mine and 
plant. Shaft-sinking had now to be resorted to to develop 
the ore-bodies, and involved pumping and winding appli­
ances. The mill had also to be enlarged in order to effi­
ciently handle larger tonnages. A darn was constructed 
on the Arthur River , and races to bring tbe water to the 
mine. This additional water was required not only for 
milling, but also for power purposes, much power now 
being required for the operation of mine and plant. In 
1908, the capital was further increased to £5000 in 50,000 
shares of 2s. each. From this time until 19]4. , the mine 
just about paid its way, without providing any dividends, 
several calls being necessary. The war interfered with 
operations in 1914, and the capital was further increased 
to £10,000 in 50,000 shares of 4s. each. The dividend­
paying stage was entered again in 1916 and 1917 , but this 
was not continued. The construction of the present 
hydro-electric plant, and the construction of the No.2 dam 
involved a large amount of expenditure. and in conjunc­
tion with high COIIto followinl( the. war, the workiljg of the 
mine was not profitable. The capital was increased to 
'£24,000 in 60,000 sbares of 8 shH1ings each, and several 
calls made. 

With the advent of higher prices for silver and lead at 
the beginning of the year, the mine and plant which are 
1I0W efficiently equipped should have a profitable run in 
the near future. 

(d)- C_o/O!J.'I. 

The Magnet lode occurs within the Magnet dyke, which 
has been described above{"'). This dyke, or dykes , are 
illtrusive into the. slates, cherts, and breccias of the Dun­
das series, which occur to the east and west of the dyke. 

Included within the dyke there are two bodies of slates 
and sandstones of the Bischoff series. One of these occurs 
between the websterite porphyrite on the east of the dyke, 
and the diabase porphyrite to the south of the open-cut. 
The other body is included in the websterite porphyrite 
on the east of the dyke, and is exposed in the No.4 adit. 

(.) See p.p. >16-1\2 
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The Magnet dyke is about 20 chains wide at the mine, 
and the sectioll from east to west is. approximalely-

360 feet websterite porphyrite, 
400 feet diabase porphyrite with associated v3riolite, 
400 feet bronzitite or websterite porphyrite. 

The dyke on its eastern side dips westerly. as does also 
the junction of the websterite porphyrite, and the diabase 
porphyrite. 

At the mine, the dyke occupies a narrow fault zone, 
representing a narrow faulted block to the south~west of 
the very large faulted block of the Bischoff series. The 
inclusions of the two bodies of the Bischoff series within 
the dyke is due to the intrusion of the latter along this 
faulted zone. 

(e)-Geology 0/ The Ore-Bodi". 

At the surface the .Magnet lode occurs on the west or 
hanging-wall side of the websterite porphyrite. At the 
northern end of the open-cut it is located between the 
websterite porphyrite and the diabase porphyrite. At the 
southern end of the surface workings, e.g., in the adit 
which connects with Scheer's rise from the No. 1 south 
level, the Bischoff slates and quartzites occur to the west 
of the lode. The occurrence of these strata adjacent to 
the lode is not a characteristic feature, but is due to the 
inclusion of a body of them between the websterite and the 
diabase porphyrite as explained above(41). 

The underground workings down to, and including, the 
No. 8 level can only be partly entered, while some of the 
levels cannot be entered at all. From t.he surface down 
to No.4-level the lode is described("'), as occurring at 
the hanging-wall of the websterite porphyrite, and near 
the junction of the latter with the diabase porpbyrite. 
From the No.4 to the No.8 levels the same conditions 
probably exist. 

From No.9 to No. 14 level. practically all of the work­
ings call be inspected, and the ore-bodies exhibit the same 
characteristics throughout. These characteristics are 
illustrated in Plate XXV!., which serves to make easy 
the understanding of the followin g description. The cross­
cut from the shaft is driven through the strata of the 
Dundas series, with a general bearing of 2700 . At a point 

(~) See p. 159. 
('-) Twelntrees, W. H., Report on the Mineral Pields between Waratah 

and Corinna: Spcretary for )fines ' Report , 1899-1900. 
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in the crosscut 40 to 60 feet before the lode ' is cut the 
country becomes broken, and the crosscut has to be tim­
bered. The eastern side of this disturbed country is 
generally indicated by a wall which is parallel to the foot-
1W'all of the lode, and has the same westerly dip. Several 
inches of pug occur on the western side of this wall , and 
the latter may represent a plane along which slight move­
ment has taken place, and which ha.s been traversed by 
solutions. The Dundas series continue past this waH , and 
the altered websterite porphyrite i. generally exposed 
immediately before the lode i~ cut. The footwall of the 
lode is then cut, and has a general north and south strike, 
with an average dip of 550 to the west. The crosscut is 
carried through the lode unti1 the hanging-wall of If dolo­
mite" is met with. This wall has the same average dip 
as the footwall, but the strike is 330. All the country 
between the foot and hanging-walls is mineralised, and 
consists of websterite porphyrite almost completely 
replaced by white ankerite (" dolomite "). and often 
stained green by a chromium mineral. 

The largest and most important ore-body occurs on the 
footwall, but narrower veins and smaller bunches of ore 
o.ccur throughout the lode. 

Three drives are usually driven on the lode to both the 
north aDd south. These are put along the footwall, hang­
ing-wall, and in the centre of the lod e. The north foot­
wall and central drives are continued until the hanging­
wall is reached . Good to fair grade ore usually occupies 
all the space between the foot and hanging-walls north of 
the crosscut, but does not pass beyond these walls. In 
the lower levels ore does not extend along the hanging­
wall to the north beyond its intersection with the footwall . 

The south footwall drive or drives prove the footwall 
ore-body to extend for 100 feet and over in that direction. 
The sou"th central drives follow a vein or veins of ore which 
are roughly parallel to the footwall ore· body . The south 
hanging-wall drive follow8 the hanging-wall of ankerite 
to the south. Veins and bunches of ore may be proved 
by this drive . The value of the lode. apart from the foot· 
wal1 ore-body, depends upon the number and size of thf' 
veins or ore, and while second-class ore of poor to good 
grade may be obtained from this part of the lode, some 

I'to portions are too low in values to render their extraction 
payable. This portion of the lode is richest near the apex 
formed by the foot and hanging.wall. to the north. and 
decreases in value towards the south , where it becomes 
unpayable. 
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Tl?e footwall ore-body thins out towards the south, and 
gives place to a seam of pug contained in dark foliated 
websterite, which may be traversed by veins of ankerite. 
The south central drive usually ends in an igneous rock 
(probably the websterite porpbyrite), largely replaced by 
ankerite , but the No. 12 south central drive ends in 
foliated websterite similar to that in the south footwall 
drives. The south hanging-wall drives end in th~ altered 
country of the lode, but the degree of alteration decreases 
somewhat to the south, though the hanging-wall is still 
prominent. 

(f) - The II Dolom1"te " lIonginy-wall . 

This wall consists of a smooth face of solid white 
ankerite , with a seam of soft pug up to two feet in thick­
ness lying against it on its south-east side: At some points 
the surface of this waH is grooved or slickensided , and 
where thin layers of the ankerite can be knocked off the 
wall this may be found on the underlying surface with the 
grooving running in a different direction. This wall has 
a strike of 20 to 30 degrees, with an average dip of 550 

to the north-west. 
When broken into for a short distance the material 

behind the wall is found to consist of solid crystalline 
ankerite. Further into the wall dark patches appear , 
and represent areas of only partially replaced rock. This 
wall has been penetrated by underground workings in a 
very limited number of places. In the crosscut off the 
hanging-wall drive at No.6 level , and also in the cuddy of 
the hanging-wall drive at No. 12 level , dark-grey igneous 
rock, veined with ankerite, is exposed. On microscopic 
examination these rocks prove to be the ,. diabase por­
phyrite." In the continuation of the main crosscut 
beyond the hanging-wall in No. 14 level the varolite 
associated with the .. diabase porphyrite" is exposed . 

As the lode occurs in the hanging-wall of the websterite 
porphyrite , the ankerite hanging-wall must occupy a posi­
tion between this rock and the" diabase porphyrite," and, 
in fact , represent the actual contact between the two rocks . 
While this conclusion is almost certainly the correct one, 
it cannot be satisfactorily proved owing to the few places 
in which the hanging-wall is broken into. For example, 
at the face of the north drive at No. 12 level, the country 
against the east side of the hanging-wall consists of mem­
bers of the Dundas series. This means that either the 
websterite porphyrite has thinned out and vanished , which 
is characteristic of this occurrence, or ffl~e it occurs to the 

, 



'1'0 face page 162. P hoto. No.2 -POR'J'lON Of' MAGNE'i' LODE. [So Spurling. Plioto. 

Scm 



5cm 
Fig. 1. Fitr. Z. 

To face page 163. Photo. No. 3.-MAGNET ORE. [H . A. Grah.!lm. l'hot o. 



163 

west of the hanging-wall, in which case the hanging-wall 
would represent a fault-cutting through the. websterite 
porphyrite. As the websterite porphyrite decreases in 
width in depth and laterally, and at other localities along 
the dyke the H diabase porphyrite >I is directly in contact 
with the Dund ... seri .. , there i. little doubt that the hang­
ing-waH represents the eastern boundary of the "diabase 
porphyrite ." The grooving of the ankerite on this wall 
is suggestive of faulting along the junction of the two 
rocks. The grooves probably represent original ones in the 
rock, and have been preserved in the replacement of the 
rock by the ankerite. The amount of displacement in any 
faulting which took place could not be ascertained, but it 
wat probably small. 

(g)-Mineralog!J 01 til. Ore-Bod; ... 

The ore in the :Magnet Mine consists of the metallic 
minerals-galena, sphalerite or zinc-blende, and pyrite­
and the non-metallic minerals- mangano-siderite and 
ankerite. In addition, there is the gangue material formed 
by the more or less completely replaced country-rock. The 
websterite porphyrite has been completely altered, the 
porpbyritic crystals of bronzite being changed to bastite, 
and the groundmass of ortborhombic and monoclinic 
Fyroxenes being altered to serpentine and chlorite. 
Further, this rock has been altered by the mineralising 
solutions, and practically all gradations up to the complete 
replacemellt by ankerite can be obtained. 

The galena is generally of the coarse, cubical variety, 
with subordinate amounts of the finer-grained variety. 
The blende i. black , and of the mannatite type . The 
pyrite occurs in the usual form as narrow bands and 
stringen, but is quite subordinate in amount. Galena is 
the most abundant metalJic mineral, and the following 
assays show the proportions of lead and zinc present in 
the lower levels:-.. h Footw.lI 0 ... <':OD8tI&u..;,nt. No. 11 Stope. No. I S Stope. 

Silver ....... . ............ 12'75 Ot8. per ton 45'780%8. per ton 
Le&d ....... . ..... ..... ... JO. 10 pel' cent.. 29'70 per cent. 
Zinc ...................... 4'46 per cent. 12'88 per cent. 

These figures show that the zinc contents at these levels 
are 43 to 44 per cent. of the lead content. 

The ore is typic~lly a banded one, and provides excellent 
examples of this type of ore-deposit. The bands consist 
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of galena, zinc-blende, and mangano-siderite, with a much 
amaller amount of pyrite. These four minerals belong to 
one period of mineralisation, although there may be a slight 
difference in age between the various bands. The white 
ankerite also seems to be associated with this banding, but 
this is due to replacement of an original band or precipita. 
tion a long the joint between two of the bands. The 
ankerite is distinctly later in origin than the other 
minerals , as it cuts acroas the bands. Photos. 3 and 4 
show clearly the relation of the ankerite to the other 
minerals. The ankerite haa al80 replaced portions of the 
lode, and rendered them valueless. A brecciated appear­
ance has been imparted to the lode by the white ankerite. 
This is owing to the angular and irregular-shaped pieces 
of ore being enclosed in the ankerite. The specimen (Fig. 
I, photo . 4) , from the south end of No. 13 footwall stope 
shows how the veins of ankerite penetrating the blende 
have produced this appearance. Figures 1 and 2 in photo. 
3 show the back and the front of the same specimen 
obtained from the south end of No. 13 footwan stope. 
Figure 1 shows the abrupt termination of portion of the 
handed ore by almost complete replacement by ankerite, 
while the adjacent portion of the ore (blende) continues 
un replaced and undisturbed. Figure 2 shows the same 
effect, but the replaced portion of the ore contains several 
angular pieces of blende. Further, it will be readily seen 
that the two pieces near the banded ore have been actually 
displaced, and occupy positions which must have been 
occupied by handed ore prior to replacement. The longest 
pieces shows 3 displacement at one end of half an inch, 
while the other piece has been orientated through a larger 
angle, and represents a larger displacement. 

These specimeus establish beyond doubt that the ankerite 
has replaced portions of the ore. The processes involved 
were those of substitution or replacement, accompanied by 
a subordinate am4!unt of growth from fractures (or even 
from narrow replaced veins formed by replacement) where 
fragments have been displaced from their original posi­
tions. These proce8868 and their results are very similar, 
despite the differences in the materials and minerals con­
cerned, to those which F . L. Stillwellf''') regarded as hav­
ing operated in the Bendigo goldfields in the formation of 
the quartz reef8. 

("It) Stall"ell, F. L., The Pactors Influencing Gold De.,-itiOD in the 
Bendigo Guld8elda, Part. I., II ., and 111 .• Advisory Counci l of 8chmce 
and Indu8try Bulletlne, NOl. 4, 6, and 8. 
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(h)-l'atAs 1'ra L'e rsed by thi! JJiineralising Solutio/u. 

It has beeu shown aboveCO) that the silver-lead ores of 
the district have been formed by deposition from solutions 
derived from the final phase of the Devonian igneous intru­
sions. The paths that these solutions have chosen in the 
formation of a.ny particular lode or lodes should help in 
the deciding of where to prospect for further lodes or ore­
bodies in the vicinity. 

In the Magnet Mine it is obvious that the ore-bearing 
solutions travelled along the rocks immediately under the 
ankerite hanging-wall. In the northern ends of the upper 
levels of the mine the greater part of the minerals were 
actually deposited against this wall. In the southern parte 
of the upper levels the solutions partially departed from 
this coune, and traversed north and south planes in the 
websterite porphyrite in which minerals were deposited . 
The remaining portion of these solutions still traversed the 
hanging-wall, and deposited minerals. In the lower levels 
the same two paths- along the hanging-wall and north­
south planes in the websterite porphyrite- were traversed , 
but the greater part of the deposition took place in the 
websterite porphyrite. These planes intersect the hanging­
wall at angles ranging from 200 to 300 . The deposition 
was greatest along the course from which the footwall ore­
body was formed. 

The later solutions from which the ankerite was 
deposited , traversed the same paths as the earlier ones, 
which formed the ore-deposits. In addition to these paths, 
the ankerite solutions traversed, and replaced to a more 
or less degree, the country between the footwall ore-body 
and the hanging-wall. 

('i)- Treatment of the Ore. 

The treatment of the ore commences in the underground 
workings where the first and second-class ores are trucked 
separately from the stopes, and where much of the barren 
mullock is picked out of the second-class are and retained 
in the stopes for filling. 

The II seconds" are tipped on the sorting floor , and 
shovelled on to a shaking-screen of one and a half inch 
mesh. The undersize goes to a hopper, from which it is 
trucked to the mill-bin. The oversize is fed on to a picking­
belt, from which both gangue, and pieces of first-class are 
are picked off. The gangue is trucked to the dump , and 
the "firsts" are harrowed to join the crudes from the 
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mine. The <I seconds" from the belt raIl into a hin, and 
are crushed to Ii inch in a 16" x 9 " Blake crusher, and 
aTe then trucked into the mill hin, and mixed with the 
undersize from the shaking-screen . 

The <I firsts .. from the mille and picking-belt are passed 
through a Jacques crusher, and broken to l~ -inch size, 
and are bagged ready for market. At the present time 
this product averages 53 oz. of silver per ton, and 32 per 
cent. of lead . 

The II seconds" from the mill bin pass through the COll­

centrating mill , the flow sheet of which is given in Plate 
XXVII. The seconds pass from the bin by means of an 
automatic feeder to No. 1 shaker. This has a screen with 
3-inch square holes. and separates large pieces of ore, 
chips, &e. The undersize ie fed to the No. 1 rolls, which 
are 30" x 16 " Jacques rolls , set at J-inch. The material 
is elevated by No.1 elevator to two lines of trommels, with 
six trommels in each line. These screen to the following sizes 
respectively :-over ~-inch, between f and J-inch, between 
~ and i-inch, between i and ta--inch, between i and to 
inch, and under "!\-inch. The screened ore from the trom­
DJels paases to 10 corresponding two-compartment Hartz 
jigs, which produce only n.rste and tailings. The concen­
trates are barrowed away to the draining floor preparatory 
to bagging. The oversize from the trommels and the tail­
ings from the jigs are delivered to an unwatering screen. 
with alote i-inch by -n\--incb, from which the un watered 
oversize passes to N o. ~ elevator, and the undersize and 
water to a settling-box below. This undersize is lifted by 
an ejector to a 3-inch slime pump, where they mix with 
the undersize from the trommels. 

The No. 2 elevator delivers the material to No . 2 bin, 
from which it p&88es per roller feed to No. 3 shaker and 
No.2 rolls (Jacques 30" x 15"), set at i-inch. No.3 ele­
vator lifts the material to No. 4. shaker, which produces 
the following products :-over i~-inch, between i2 and i. 
inch, and undern-inch. The oversize passes to No.3 rolls 
(Jacques 20" x 12 ' ) and back to No.3 elevator; the under­
sil.e is taken to a spitzkasten, and mixes with the material 
from the slime pump; while the other product passes 
through four 5-foot Bigelow grinding-pans , and then to 
No. 5 shaker, where it is joined by the product from one 
spigot of the spitzkasten. The overflow from the spitzkasten 
passes to five single compartment spitzkasten. 

The No.5 shaker giVe! over ll\-inch, and under {;\. The 
former goes back through No.4 rolls, together with over­
size from No. -4 shaker, and then to No.3 elevator. The 

, 
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under ~~ ~iDCh product passes to a pair of 3D-mesh Callow­
screens . The oversize goes to two single compartment :May 
jigs, which produce firsts and tailings, of which the firsts 
go to the draining-Boor, and the tailings to waste. The 
undersize from the screens passes to two GO-mesh Callow­
.screens, from which the oversize goes to two Card tables, 
producing tints, middlings, and tailing.. Of th .. e, the 
firsts go to the draining-floor, the middlings back through 
the No.3 elevator, and the tailings to waste. The under­
.size from the GO-mesh acreens goes to a single compartment 
spitzkasten, giving two spigots to two Card tables produc­
ing firsts , middlings, and tailings, are dealt with asahove. 

The overflow from the spitzkasten joins with that from 
the spitzkasten next to the l!lime-pump, and passes to five 
single compartment spitzkasten , giving one spigot each to 
-corresponding I .... uhrig vanners giving firsts, middlings, and 
tailing. . The firsts go to the draining-floor, the middling. 
back to No.1 elevator, and the tailings to waste . The 
overflow from the spitzkasten passes to an eleven~compart­
ment spitzkasten , which gives eleven spigots, and the over~ 
Bow to waste. The eleven spigots pus to a single com­
partment spitzkasten, the overflow of which goes to waste, 
and the underflow to a Luhrig vanner, giving three pro­
ducts, which are dealt with &8 in the case of other vanners . 

All the concentrates from the above proceuee are dumped 
together on the drying-floor , and form an argeniferous 
galena product assaying at the present time 91'4 oz. of 
.ilver, and 59·2 per cent of lead . 

The ziuc content8 of the ore at present goes to the dump 
along with the tailings. The ~alena and zinc-blende in 
the ore are not intimately associated, and there should be 
no difficulties in the way of obtaining a good separation of 
the two minerals and two marketable products. The 
company are at present investigating this problem with the 
object in view of installing a flotation plant to give a better 
recovery of galena , and to save the zinc-blende. 

The mill is driven by three Pelton wheels, giving res­
pectively 67 h.p., 86 h.p., and 14 h.p . 

(i)-Woter Su pply. 
The first supply of water for the mine was obtained from 

the Magnet Creek, the water being collected at a point 
immediately above the Magnet Falls, 30 chains upstream 
from the mine. The water was led through a short tunnel , 
and then Huming and a race to a point above the mine. 
A bead of 2&\l feet was obtained , and the water was u.ed 
to generate power as well as for mill and mine purposes. 
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In 1904, the supply, especially during the dry summer 
period, was not sufficient, and a short race was cut from 
the Seven-mile Creek to conduct the water from this creek 
iuto Olle of the head-waters of the ~fagnet. The water 
flowed down the Magnet, and was utilised as above. 

In 1906, further supplies were required, especially for 
power purposes. A temporary dam was erected on the 
A.rthur River, at the place where it crosses the Waratah­
Corinna road, and a race, about a mile IOllg. led the water 
into the Seven-mile Creek, from which it was picked up 
lower downstream, and utilised as before. The water was 
picked up from the headwaters of the Magnet by a race, 
one mile long, and conducted to above the mine. A 20-inch 
pipe-line was installed, and, with the 4.00-foot head, about 
200 horse-power were generated. Later, a permanent 
dam, wit,h a capacity of 28,000,000 gallons, was constructed 
in place of the temporary one at the Arthur River. 

In 1916, the need for larger supplies, and also for the 
iustallation of a large hydro-electric plant became apparent. 
Another dam was constructed at the intake of the water­
race from the Magnet Creek. This dam was constructed 
of earth and rocks, as was also the Arthur River dam, and 
was designed to ha.ve a storage of 126,000,000 gallons for 
a breastwork 70 feet high. At present the breast is 60 feet, 
but is now being raised to the 70 feet. A supply tank 
was also built at the intake of the pipe-lines from the race, 
and the pipe-line and the hydro-electric plant installed. 
For about nine months in the year there is sufficient water 
for all purposes, and the whole of the mine plant, except 
the mill, is driven by the power generated in the hydro­
eJectric plant. 

There is generally a shortage in the water supplies dur­
ing the dry period in the summer. The raising of the 
No.2 dam will tend to relieve this by the conservation of 
a. further 46,000,000 gallons. Further supplies will, how­
ever, be found necessary to carry the mine over these dry 
spells. During the present investigation it was found that 
further supplies could be obtJailled from the Arthur River 
at a point Olle to Olle and a half miles dowllstream from 
the No . 1, or Arthur River dam. Even in the driest 
period of the present year (1922), there was a flow of, 
approximately, 50,000 gallons per hour at this place. A 
race with a length of a mile or thereabouts could be con­
structed to lead this water to the flood-gate on the Seven­
mile Creek, from which the race conducts the water to the 
No.2 dam . The intake at the Arthur River need be just 
sufficient to deflect the water into the race. This scheme 

• 
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would, at very little cost, supply the No. 2 dam with an 
additional daily supply of about 1,000,000 gallons wheu 
required, and should enable the mine to carryon through­
out the year without the aid of the auxiliary steam-plant. 

(k)- l1 yd ro-8 fertn"c Plant. 

This plant consists of a. large Pelton-wheel and an 
a1ternating current generator J and other necessary equip­
ment. The Pelton-wheel is of the enclosed pattern, with 
a steel runner, 42 inches diameter J and fitted with 20 
ground and polished bucket" 13 inches by 9~ inches. The 
water is delivered through two fixed rectangular nozzles, 
31 inches wide, with movable tongues . The opening and 
cl08ing of the tongues are controlled by a Voith oil pres­
sure duplex relay governor, fitted with automatic relief 
valves for bye-pa88ing the water in case of sudden changes 
in the load. The wheel has a normal output of 530 B .H.P., 
with a maximum of 670 B.H.P. at 500 revolutions per 
minute. The wheel is directly coupled to the generator, 
which is a three-phase revolving field type, with an output 
of 500 K.V.A., 550 volt., 50 cycle., 578 amps. The .tator 
is hand-wound, and the rotor has 12 poles of usual type. 
An exciter is mounted on the main shaft, and there is also 
an independent generator &8 an emergency exciter. The 
exciter on the main shaft has an output of 6·3 K :V .A ., 
115 volts , 55 amperes at 500 revolutions per minute. 

(l)- Produc tio.. . . 

The total production of the Magnet Mine amounts to 
143,750 tons of ot'e, containing 25,937 tons of lead and 
5,923 ,711 ounces of silver. The nett value of this ore 
amount. to £1,277,079. 

The nature of the ore producea has varied with the 
development of the mine . At first it was chiefly high­
grade oxidised ore, and also sulphide (galena) ore. Later , 
some of the lower-grade oxidised ore W&8 treated, and con­
yerted into a marketable product. The oxidised ore gave 
place to the primary sulphide ore in depth , and, from this , 
crudes, and second-class ore were produced. The Question 
of concentrating the lower grade sulphide or second-class 
ore soon came into evidence, and so concentrates were pro­
duced. 

Table No. 11 give. full detail. of the production from 
]910, during which period pr~cticany the whol~ of the ore 
mined has been primary sulphIde ore, from WhlCh first and 
second-class ore, giving crudes and concentrates, r espect­
iyely , have been produced. 



HaJ(-y .. rly 
Total 

Quantity 
Period }:ndillg. 0 .... 

Quantity. 

----
TODI. Toni. 

28th Feb., 1910 12,870 11\46'5 
818t AUf" 1910 12,544 2068-0 
28th Fe ., 1011 18,092 2795 -0 
318t AUf" 1911 15,681 1001 ' 0 
29th F •. , 1012 20,131 2423'0 
31st A u~., 1912 U,l88 1868'0 
28th F •. , 11113 ]8,686 1210'0 
Slet Au~., 1913 16,171 2111'0 
28th F •. , 1014 06a8 1842'7 
818t Au~" 1914 11,109 1961 '2 
28th Fe ., 1015 2182 403 '5 
31st AUl" 1915 8350 1670'0 
29th F •. , 1916 5097 068'0 
318t A u~., 1916 7021 2045'1 
28th F •. , 1017 7378 il2S0'0 
Sht Au~" 1917 7082 2161 '5 
28th P • . , 101! 4660 286'7 
SI,t AUf-' 101! 5138 1100 -4 
28th Fe ., 1010 8880 701'0 
alet Au~., 1919 4776 804-0 
29th Fe ., 1020 3741 505'0 
81st Au~., 19-:)( 8000 404-7 
28th P • . , 1921 49-, ! 590-0 Stet AUi., 1921 406 
28th Feb., 1922 ._- _.-
3ht Au~ .• 1922 806B 133>'0 
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TA1H..lI 

Produrtion of M.gn.et 
-

Crudes Produced. 

Auay. lIetallie ('ontenta . .. 
il 
0 • • 

Silver. Lead. Silver. Lead. a 

-- -- -- .---
OZ8.per Per OZ8. 'rOD S. Toni. 

ton. cent. 
40'0 12 ' 2 61,860 189'0 .. -
41-0 IS'S lO7,~99 S42'0 ---43-1 13'1 120,464 368'1 ---SO'4 12 ' 1 7",899 230'0 .-. 
... ·4 14'2 101,643 S45'0 ---47'4 14 '8 88,643 276'4 ~O'O 
48'6 1~ '8 58,879 101'2 102 '0 
50-2 21'1 107,834 446'5 51'0 
51'7 10'7 95,275 362-6 20'2 
51'3 21'0 100,609 411'8 4'3 
58'3 18'7 26,321 , 92'2 ---45'2 18 '8 75,476 ~:O ---50'0 20 ' 7 48,478 '0 .. -
47'2 28'2 96,531 474' 5 9'3 
58'3 80'1 119,006 ~72"4 ... 
58'7 31-8 126,880 677' 5 .-. 
58'8 18'2 15,682 48'5 .--
60'7 20-8 67,840 ~60'6 .--66-. 33'8 46,546 238-' .--
58 -I 80-6 17,662 93-0 ---51'2 29'7 1 ~6,902 150'2 --. 
67'S 86-4 28,446 180'0 --. 
57 9 \ 83'7 1 

34,]61 19~.'.8 I .--
.. - ---57'5 St-4 76,705 458'8 ---

• 
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No. 11. 

Mim ,ince 1910. 

Firlta Prodnced. 

Auay. Metallic 
Contents. 

Silver. Lead. Silver. Lead. 

--I-- - --
Ou..pe Pe, 0". Tons. 

ton. cent. ... ... . .. ... ... ... ... ... ... ... ... . .. .. , ... ... ... 
14'0'0 

... ... ... 
22'S I 5460 8'89 

141'6 29'4 14,391 29'94 
145'1 38'0 7441 19'4 
189'6 34'0 3829 6'8 
160'5 50'0 690 2'3 
... ... ... . .. .. , ... ... ... ... . .. . .. ... 

174'0 41'4 1621'6 4'40 
... ... ... ..' ... ... ... . .. 
... ... ... ... 
... . .. ... . .. ... ... '" . .. 
... ... ... . .. ... ... . .. ... 
... . .. ... . .. 
... ... ... ... 
... ... . .. . .. 
... ... ... . .. 
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-

Concentrates Produced. 

'0 J . Assay. Metallic Contenu . 
Qllantity .. -il 

of Seconds .-.:: ~ ~ 
Treated. h] .=,,- Silver. Lead. Silver. Lead. 0'8 
--- ---- --

Toos, Tons. OZ8.per p" OZ8 · Toos. 
ton. cent. 

10,824 681'9 123'3 42'4 84,818 292'0 
9516 107'0 109'8 40'4 77,629 286'0 

14,897 SW'1 119 '3 41'1 100,22' 350'3 
13,480 640'0 108'4 40'7 69,376 260'5 
12,850 712'9 lI3'8 42'2 81,164 801'0 
11,831 630'0 Hl6'7 38'8 d7,2"21 244'4 

9681 358'0 100'0 40'0 35,848 143'1 
10,295 515'0 98'2 41'6 50,599 245'3 

6148 406'1 100'6 49'0 40.396 199'5 
7494 410'2 100'7 48'6 47,349 228'5 
1526 126'1 97'2 42'0 12,268 58'1 
6880 442'0 95'1 46'3 41,106 206'0 
R460 247'0 107'3 48'0 26,606 119'0 
4645 40fl'3 103" 49'9 42,177 202'7 
3906 291'0 102'5 55'8 29,827 162'8 
4282 388'8 10"'6 52'7 39,113 204'8 
2843 250'6 114'6 50'1 28,707 125'3 
3558 278'5 100'2 61'1 27,905 142'3 
3790 325 '3 100'4 55'6 32,660 180'5 
3915 334'0 98'8 52'3 31,408 175'1 
2317 191'5 93'9 57'8 18,546 lI3'2 
2126 259'1 90'2 54'4 28,370 140'9 

3642 318'01 93'6 51'5 29,164 182'8 

14'0\ 86'0 57'0 1204 7'9 
- 6608 584'0 00'3 64'5 56,239 316'6 
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Table No. 12 shows the details of production during a. 
period of seventeen weeks of the present year. The crudes 
averaged 53-0 oz. of silver per ton, and 31-9 per cent. of 
lead, while the concentrates averaged 91'4 oz. of silver per 
ton, and 59'2 per cent. of lead. The grade of the ore 
is discussed later, and the first-class ore is considered 
to contain 45 oz. of silver per ton, and 29 per cent. of 
lead, while the seconds average 6 oz. of silver J and 4 per 
cent. lead. 

TABLE No. 12. 

Tfeekly Production of Jla.gnet .. V ine from June 28th till 
October 18t1" 1922 . 

Crudes. COilCentrates. 

Value. "mount Vilolue. 
Amount. - of Seconds Amount. 

Silyer. Lead. Treated. Silver. L.ad_ --- --- --- -
Ozs. Po, 

Tons, Toos. 
0&8. P., Tont. per ton. eeot. per ton. cent. 

60 1>8-4 33-0 388 30 92-5 68'7 
60 58-1 32-4 277 30 90'4 58-4 
60 5:l'6 88-1 326 30 92'2 58'7 
60 63'6 88'4 262 30 U8'6 68" 
60 52'2 82'8 846 30 90-3 5R'4 
60 50 4 30-0 406 30 90'3 5S'3 
60 60'8 30-0 380 ao 90'4 58'9 
60 51-9 31-8 5();1 80 92'6 59'3 
60 f>1 . 6 82-0 '93 80 90'3 59-2 
60 56-4 88-2 '7' 30 93'2 59'4 
60 53-U 31'4 898 30 92'6 69-8 
60 51'8 31-2 390 30 90'5 59'6 
60 54-4 32'0 428 30 M" 5S'9 
60 53'8 82-, 275 18 92'2 59'9 
60 56'7 82 '0 470 ~O 90'0 58'7 
60 61'2 30'4 '53 30 

::~ 1 59-S 
60 I 64'2 33'0 450 30 59'4 --1---1020 53-0 31-9 680.1 498 91" 59-2 - I 

(m)-Re8t'rves. 

No accurate estimation of either the qtlantity or value 
of the reserves is possible owing to the variable nature of 
the ore as regards values. The following description will, 

• 
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however, indicate in a general way the reserves existing 
in the mine. The ore is divided into two grades-firsts 
and seconds. The firsts are hand-picked, and yield the 
crudes which are marketed as such, the remainder of firsts 
then being treated as seconds. From the seconds fiuI­
lock is hand-picked, and goes to the dump, and a small 
quantity of crudes is also obtained by hand-picking, the 
remainder of the seconds being concentrated. 

Quantity.-The firsts are obtained mainly from the foot­
wall ore-body, although small quantities are obtained from 
parts of the lode being stoped for seconds. From the SUT­

face down to No. 12 level practically all the footwall ore~ 
body has been stoped out. Sma)] quantites may exist in 
the old stopes between Nos. 9 and 8 levels, and possibly 
also between Nos. 8 and 7 levels. The main reserves of 
firsts are between Nos. 14. and 12 levels. The footwal1 
ore· body between these levels in approximately 200 feet 
long. The southern end wedges out, and a short length of 
it may not be stoped. At the north end the apex between 
the foot and hanging walls is stoped out to a maximum 
width of 36 feet. Firsts occur principally on the footwall 
over a width of 5 to 6 feet, but also occur throughout this 
apex. This footwall ore.body would, therefore, be stoped 
over a length of at least 150 feet, with a maximum width 
of 6 feet, and an average width of 3 to 4. feet. This body 
is almost intact between the Nos. 14 and 13 levels, and 
has an average of 90 feet of backs (110 feet along the 
dip). At the present time, probably at least balf of tbe 
block of ground between Nos. 13 and 12 levels has been 
stoped out, so that the remaining backs are not more than 
40 feet vertical. 

Second·cla88 ore is obtained from other parts of the 
ore· body between the footwall and the II dolomite " hang~ 
ing.wall, where the galena content is sufficient to render 
the extraction profitable. Various grades of seconds from 
good to poor are thus obtained, and sent to the concen~ 
trating plant. The bulk of the seconds is obtained from 
the apex of the lode between the foot and hanging walls, 
and from the poorer portions of the footwall ore-body. 
They are also obtained along the south central and hang­
ing.wall stopes, where the galena content is sufficiently 
high, which is generally towards the apex. Considerable 
quantities exist in the block of ground between the Nos. 
14 and 13 levels in the 90 feet of backs, where no stoping 
has been carried out. About 40 feet of backs in the foot· 
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wall ore and the apex of the lode occur between Nos. 
13 and 12 levels, while quantities of seconds may also 
exist in the central portion south of the apex, and also 
along the hanging-wall, where up to 20 inches of banded 
ore is exposed. Between Nos. 12 and 11 levels quantities 
of seconds may probably be obtained from the apex and 
the central portion south of the apex. Between Nos. 11 
and 10 levels the apex has been stoped up for some dis­
tance, and 30 to 40 feet of backs still exist. In the 
central portion, south of the apex, no stoping has occurred, 
and quantities of seconds will probably be proved to exist. 
Between Nos. 10 and 9 levels only a small amount of 
stoping has heen carried out in the apex and south central 
portions of the lode, and quantities of seconds probably 
exist in these parts. Above No. 9 level quantities of 
seconds exist in the south central portion of the lode, and 
in the old stopes between Nos. 9 and 8 levels, and between 
Nos. 8 and 7 levels. Above these the workings cannot 
be fully examined, and it is doubtful if any reserves exist. 

As rega.rds the possible reserves below No. 14 level, it 
is confidently expected that considerable quantities will be 
proved to occur. The lode has maintained the same general 
features from the No.9 down to the No. 14 level-a dis­
tance of approKimately 400 feet, and there is no reason 
why it should not continue below No. 14 level for a similar 
distance. The exact behaviour of the lode as regards 
dimensions and values cannot be accurately predicted, but 
the lode should maintain its same general features. 
Whether there will be an increase or decrease in dimen­
sions and values can only be proved by developmental 
work. 

Valtte.-The value of the ore is best obtained from the 
production of the mine. The production of the mine dur­
ing the 17 week. from June 25th to October 18th of the 
present year, is given in Table No. 12. The total produc­
tion during this period was 1020 tons of crudes, assayin~ 
53'0 oz. of silver per ton, and 31'9 per cent. of lead , 
together with 498 tons of concentrates, assaying 91'4 oz. 
of silver per ton, and 59'2 per cent. of lead, obtained from 
6803 tons of milling ore. 

'Allowing for the milling ore obtained from the firsts 
after the crudes have been hand-picked, the value of the 
firsts i. probably slightly under 50 oz. of silver, and 30 
per cent. of lead. A sample acrosa the footwall lode in 
No . 13 stope, from which first. were being stoped, gave 
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the following value on assay in the Geological Survey 
Laboratory: -

Constituent. \ 

Silver .............. . ······· ~1-4-5-.7-0-z.-pe-r-t-o-n----
Lfnd .... . .. .• . . ........ 29'7 pet cent. 
Zinc ....................... j 12'88 per cent. 

This result agrees fairly well with that obtained from 
the production, and the value of the first& may be taken 
at 45 oz. of silver J and 29 per cent. of lead. 

The value of the milling ore from the above production 
has an average of 6'69 oz. of silver, and 4'33 per cent. of 
lead. As the seconds are enriched by the hand.picking of 
mullock, and impoverished by the removal of crude ore, 
it may be taken that these roughly balance, and the grade 
of the seconds is equa} to that of the milling ore. The 
average value of the seconds from the mine may, there­
fore, be safely regarded as 6 oz. of silver per ton, and 4 
per cent. of lead. A sample across five feet of good grade 
se,conds from No. 11 stope, gave the following results in 
the Geological Survey Laboratory: -

Constituent. 

SiJver ......... . .. .......... . 
Lead .... .................. . 
Zinc .. ...................... . 

12'7 oz. per ton 
to'l pcrCf'Dt. 
4 '46 per cent. 

This sample was, however, good grade seconds, and 
much above the average grade of the mine, so that some 
of the seconds produced must be considerably below the 
average, and some of the poor grade seconds may be as low 
as 3 oz. of silver, and 2 per cent. lead. 

(n)_ R ecomme'l'1datio118 for Future Prospecting. 

There is no doubt that the company are working the 
whole of the ore-body in the mine. It peters out naturally 
both to the north and south in the lower workine-s , and 
there is no faulted portions to search for. However, the 
lode-channels continue in both directions, and it is along 
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these tracks which the solutions have traversed that other 
ore-bodies may have been formed, and along which future 
prospecting should be carried out. The mineralising solu­
tions have moved along the If dolomite " hanging-wall, 
and also north-south channels in the web!:lteri~ porphyrite, 
the main ODe of the latter being that along which the foot­
wall ore-body was formed. The prospects along these 
various tracks are different, and will be discussed 
separately. 

(i)-Along the Hanging-wall to the North. 

In the upper parts of the mine, ore wa.s formed along 
this portion, and constituted the greater part of the ore· 
body . In the bottom levels, however, no ore was formed 
in this position. This difference is explained by the occur­
rence of websterite porphyrite to the east of the hanging­
wall in the upper parts, and not in the lower, where the 
diabase porphyrite is in contact with the Dundas strata. 
The northward continuation of the' hanging-wall has been 
teated to shallow depth by the North Magnet workings. 
but no ore was found to occur, even though a small thick­
n ... of websterite porphyrite occurred to the east of the 
hanging-wall. As regards any northward continuation in 
depth it must be borne in mind that the websterite por­
phyrite, which was the apparently the controlling factor 
in the ore-deposition does not exist. As to whether ore 
may have been deposited under other conditions, nothing 
can be said, and such a point could only be settled by 
prospecting work. 

(ii)- Along the Hanging-wall to the South. 

In addition to occurring along this wall to the north in 
the upper levels, ore also occurred along it to the south of 
the split or, in other words, where the footwall ore channel 
branched off the hanging-wall . This deposition was 
greatest in the upper levels, but it also occurred in lower 
levels, e.g. , along the No. 13 H.W. drive, where up to two 
feet of ore exists to the south of the apex of the lode. 

The southward continuation along this wall has been 
prospected at numerous localities and depths. On the 
surface trenches have exposed ankerite with a little blende 
and galena several hundred feet south of the open cut. 
Other trenches, still further south, have exposed gossanous 
material, but no further carbonates or metallic minerals. 

. .... 
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ExacMy how far the web8terite porphyrite extends on tho 
surface to the south cannot he definitely stated. Some of 
the decomposed material on the Magnet Proprietary shaft 
dump may represent this rock, but it certainly does not 
continue as far as the creek to the immediate south of 
this shaft. The small trenches and adiu, near the BOuth 
boundary of the Magnet Lease, No. 5637, are in the dia­
base porphyrite. The small amounts of pyrite, quartz, 
and carbonate in these , are of no importance, and these 
formations have no connection with the Magnet lode . 

The Magnet lode had its greateet length in No. I level, 
where it extended considerable distances to the south of the 
open-cut along the hanging-wall. This BOuthern continua­
tion only extended a short distance above and below this 
level , and was not in evidence at the No.2 or lower levels . 

The south adit was driven to test the southern con­
tinuation of the lode 800 feet south of No.4 adit, and at 
approximately the altitude of No. 5 level. It passed 
through the Dundas series to 1247 feet, where ankerite 
and goss8n were intersected . It is extremely doubtful 
whether any websterite porphyrite occurs before this for­
mation is cut. Some of the ankerite immediately preced­
ing this formation may represent replaced websterite, hut 
this cannot be stated definitely. This ankerite and gosssn 
formation represents the southern continuation of the 
hanging-wan , which , therefore, at this point, contains no 
ore. The adit continued through altered igneous material 
much replaced and veined with ankerite, which eventually 
gave place to lees altered material resembling the diabase 
porphyrite. 

In the lower levels of the mine, the south hanging-wall 
drives , when they have followed ore, have always proved 
it to peter out. At the faces the hanging.wall still occurs 
to the west with pug under it, and altered igneous material 
to the east. Solutions have undoubtedly travel1ed along 
this portion, and with the websterite porphyrite occurring 
to the east, conditions should be favourable. However, 
south of the apex of the lode, the greater part of the 
solutions probably traversed the footwall ore channel, and 
so the possibilities of large deposits along the hanging . 
wall to the south are not so great. 

(iii)- South Along the Footwall . 

Deposition was not very prominent in the footwall ore 
channel in the upper levels , but with increase of depth 
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it became predominant with the exclusion of any along 
the hanging-wall north and south of the footwall channel. 
In the bottcm levels the footwall ore-body always peters 
out, and gives place to a seam of pug in the foliated and 
altered websterite porphyrite. At the faces of the south 
footwall drives these condtiolls always exist, and so should 
he favourable to formation of other ore· bodies. Whether 
any were formed depends upon whether the solutions still 
contained metallic minerals afte~ the deposition of the 
footwall ore-body. This can only be actually decided by 
prospecting work, and the continuation of the south foot­
wall drives would be the best prospecting work in the 
mine. 

(iv)- Between the South Footwall and Hanging-wall 
Drives. 

An this area has been traversed by the later ankerite 
solutions, and to a Jess extent by the earlier mineralising 
solutions. Any veins of minerals, especially those with 
the brownish mangano·siderite should be followed. These 
will be found generally to leave the hanging.wall or -the 
apex of the lode, and have a course roughly parallel to 
the footwall ore· body , such as the vein or veins driven 
on in the south central drives. 'Other veins may have 
junctioned with the footwall instead of coursing parallel 
tc it. 

(v)- Outside the Footwall and Hanging-walls. 

The crosscuts from the shaft have prospected the coun­
try to the east of the lode without proving any lodes to 
exist. As regards the country to the west of the hanging. 
wall very few crosscuts have been driven in this direction. 
On the surface to the west of the lode, some limonitic 
material is exposed, but probably does not overlie anything 
of value, nor has any lode been exposed in the adit at the 
south·west corner of the original :Magnet lease. The long 
crosscut to the west off the hanging·wall drive at No.6 
level revealed only diabase porphyrite veined with 
ankerite. 

At No.9 level the ankerite hanging·wall is not definite 
at some portions, and some of the short crosscuts may be 
behind this wal1. The winze from ODe of these has exposed 
a formation containing up to 9 inches of fine·grained 
galena, but for the above reasons the exact position of this 
cannot be determined. 

• 
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A short cuddy ofT No. 12 hanging-wall drive did not 
reveal anything of value. 

The continuation of the No. 14 crosscut past the hang­
ing-wall exposed a two-foot formation carrying veins of 
galena. A nine-inch vein on the hanging-wall of this 
formation gave the following results in an assay of a 
sample in the Geological Survey Laboratory:-

Constituent. 

Silver. ........ . ............ 131 oz. per ton 
Lead ... ... ....... ......... 70'10 per oont. 
Zinc . .......... ... ......... 10'08 per cent. 

While the conditions to the west of the hanging-wall 
are generally not favourable, the following of veins similar 
to the above is certainly recommended. Short crosscuts 
off the hanging-wall drives would easily prospect for a 
continuation of these veins. 

(a)-Conclusions. 

The future of the Magnet Mine depends upon the prices 
for lead and silver, and with those ruling at present the 
immediate future should be very successful. The lode has 
been followed down to approximately 1000 feet below the 
outcrop, and is still underfoot. Reserves of first-class ore .... 
(approximately 45 oz. silver, 29 per cent. lead, and 12 
per cent. zinc) occur between the Nos. 12 and 14 levels. 
Considerably larger quantities of second-class ore (6 oz. 
of silver, 4 per cent. lead, and 1'5 per cent. zinc) occur 
between the Nos. 7 and 14 levels. From these the mine 
is maintaining a weekly output of 60 to 70 tons of crudes 
(53 oz. of silver, and 31·9 per cent. lead) and 30 tons of 
concentrates (91'4 oz. of silver, and 59'2 per cent. lead) . 

At No. 13 level, and probably No. 14, the ore-body is 
200 feet long, and can be stoped over at least 150 feet . 
The firsts are mainly obtained from 5 to 6 feet on the foot­
wall, while the seconds are obtained over varying widths 
at different portions of the lode. The same general 
characteristics of the lode have been maintained from the 
No.9 to the No. 14 level, and there is no reason why 
the lode should not continue a similar distance at least 
below No. 14 level. Certainly, half this depth may be 
relied upon, and so another 200 feet of backs may reason-
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ably be expected below No. 14 level, and further develop­
mental work at depth is recommended. 

As regards the locating of other ore· bodies besides that 
worked in the mine, this has been discussed above, and 
south of the footwall ore-body recommended as the most 
likely direction. 
Th~ mine is well-equipped, and the hydro-electric plant. 

supphes power very cheaply to all departments. With the 
additional supplies of water about to be obtained from 
the Arthur Rivel', there will probably be sufficient water 
to enable the plant to supply power all the year round to 
the mine and treatment plant. 

The investigations now in hand with a view to saving 
the zinc content of the ore should not meet with any diffi­
culties, and, if a market could be obtained for this zinc 
product, it would add considerably to the revenue of the 
mine a.nd its financial success. as the zinc content of the 
lode is a.pproximately 40 per cent. of the lea.d content. 

(19)- NoRTH :MAGNET SECTION. 

(a)- Location and Acu ss. 

This section was last held as 6816». of 40 acres, and is 
north of , and adjoining, the original 20-acre section on 
which the Magnet Mine workings are situated. 

(b)-Previo", Repo,'ts, 

Twelvetrees, W. H., Report on the Mineral Fields 
between Waratah and Corinna: Secretary for 
Mines ' Report, p. clxx, 1899-1900. 

Twelvetrees, W. H.. Report on Mineral Fields 
between Waratah and Long Plains, p. 35, 1903. 

(c)- History, 

This section was taken up in 1893-two years after the 
Magnet. A shaft was sunk: in gossan near the southern 
boundary, and an adit driven to test the lode at depth , 
but without disclosing payable ore. In 1900 a lower adit 
.was driven in conjunction with the :Magnet S.L.l\1. Com­
pany to prove the lode, 90 feet below the Magnet 
No. 4 adit. If successful this would have been used as 
a haulage way by the Magnet Company , Payahle ore 
",as not cut, and the south drive t.o the- l\1agnet Mine 
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was not put in. The section was transferred to the Magnet 
Company in 1907, but was forfeited in 1908. It was taken 
up again as 383811, and held principally by the New 
Magnet Company until 1914, when it was declared void . 
It was taken up by Healy and Cairns as 6785M, and later 
by Healy as 681611. An upper tunnel was driven during 
this latter period. but disclosed nothing of importance. 

(d)- Geology. 

Tne broad dyke of igneous rocks from the 1'Iiagnet sec­
tion crosses this section in a north.easterly direction. The 
If diabase porphyrite,t has a width of about 8 chains, but 
the websterite porphyrite on the east is very narrow, and 
appears to wedge, out against the "diabase porphyrite. " 
The pyroxenite to the west of the " diabase porphyrite " 
is still prominent. The north·west and south· west corners 
of the lease are occupied by the slates and breccias of the 
Dundas series. 

(e)-1'he Ore·Bodi«. 

The two lower adits were driven to test the continuation 
of the Magnet lode. The upper or No.1 adit was driven 
westerly for 300 feet. The entrance was in surface 
material, and then slates and breccias of the Dundas series, 
were passed through to 200 feet, where the websterite por. 
phyrtte was cut. This continued to 217 feet, when barren 
ankerite came in, and continued to 233 feet. Succeeding 
the ankerite was two feet of decomposed puggy igneous 
material, with soft corbonates. The adit continued in 
"diabase porphyrite" to the face. The ankerite dipped 
west at about 450 . A drive was put in to the south.west, 
but is now blocked up. It is stated by Twelvetrees to 
have been driven 64 feet on the hanging. wall of the 
ankerite, and at the face, 94 feet from the surface, to 
have carried 14 feet of gossan. No sulphide ore was 
exposed, but the gossan assayed not more than 9 per cent. 
lead and 12 oz. of silver per ton. 

The lower or No.2 adit was driven westerly for about 
470 feet from an altitude 186 feet below No. I adit. It 
is now completely blocked up at the entrance. and the fol­
lowing description is taken from the reports by Twelve­
trees. The adit passed through the slates and breccias of 
the Dundas series before cutting the websterite. The dri\?e 
cut "the northern extension of the :l\fagnet dyke. At 
this point it intersected 8 feet of white· banded dolomite 
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(ankerite), and passed into 9 feet of soft puggy rock, 
which seems to be part of the dyke . It would be desir­
able to extend this tunnel further in to make sure that 
the whole of the dyke has been intersected, or the cuddy 
west at the end of the drive could be extended beyond the 
pug. A drive has been put in south for two chains j first 
following the puggy rock on the hanging-wall side, leaving 
hard, massive, white dolomite (ankerite) on the east side. 
Towards the end, however, the level bears obliquely across 
to the dolomite (ankerite), and carries it to the face. At 
the face a cuddy, or short crosscut has been driven east 
and west for 17 feet. To the east it is in massive white 
dolomite (ankerite), with a speck or two of mineral, but 
carrying no banded carbonate of iron (mangano-siderite). 
To the west it is in the soft, hanging-wall rock, seamed 
with dolomite (ankerite)." It is very probable that the 
conditions here are the same as in the No. 1 adit, and 
that the white ankerite occurs between the websterite arid 
diabase porphyrite, with only a narrow width of websterite 
porphyrite present. 

These conditions, except for the absence of metallic 
minerals , are the same as those at the north end of the 
Magnet lode in the upper workings. If ore ever existed 
in this continuation of the Magnet lode, it has since been 
completely replaced by the ankerite. While this is po.­
sible it is more likely that only the later barren ankerite 
was deposited in this channel. 

To the north-east of these workings the websterite p'or­
phyrite does not appear, and the {f diabase porphyrite JJ 

is in direct contact with the Dundas series. Variolite 
makes its appearance bere and there along the contact , 
and, on the foot-track from the Magnet to the newly 
reopened track on the summit of the range, a. small amount 
of gossan associated with dark quartz is visible. Nothing 
further can be found, and apparently the lode does not 
extend further in this direction , although solutions may 
have moved along the boundary of the tt diabase por­
phyrite . II 

A third adit has been driven near the northern bound­
ary of this section. It is north of No.1 adit, and ahout 
200 feet above it. The adit is driven in a general north­
westerly direction for 240 feet through il!'neous rocks , con­
sisting of the H diabase porphyrite" with bands of vario­
lite, and also fine-grained varieties. Two drives have been 
put in to the north at 200 and 240 feet respectively. The 
one at 200 feet starts on five feet of g088anous material , 
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and decomposed igneous rock. This thins out to the north, 
and at the face hard, diabase porphyrite OCCUTS to the 
west, and the same rock, decomposed, and with a little 
gossanou8 material to the east. The other drive starts on 
two feet of g08sanoU8 material associated with what is pro­
bably a rock wit,h platey structure formed by decomposi­
tion of one of the fine-grained varieties of the "diabase 
porphyrite. JJ This continues for about 70 feet with a ver­
tical wall to the west, when the drive tUrns to the north­
west, and follows a narrow vein of ankerite. At the face 
the /I diabase porphyrite" occurs to the west, and forms 
a wall dipping west at 500 . Under this wall is two inches 
of pug and four inches of decomposed rock, with two feet 
Qf varjolite to the east. Thus these workings have not 
revealed any metallic minerals. They were put in to test 
at depth an outcrop of gossan, which occurs on the north 
boundary of the section. The drives have come below 
the gossan, but whether this gossan lives down, and repre­
sents eit.her of those bodies cut in the workings, is not 
certain. In any case these bodies of gossan are quite 
independent of the Magnet lode, and are of no economic 
importance. They are situated on the west side of the 
II diabase porphyrite," close to the pyroxenite-porphyrite~ 

(20)-SECTION 7827>1, 20 ACRES. 

This section is situated north of, and adjoining, the 
North Magnet section, and occupies part of the summit 
of the Magnet Range. 

The II diabase porphyrite" and pyroxenite on the west 
of the dyke cross the south-east corner of the section, the 
remainder being occupied by slates, cherts, and breccias 
of the Dundas series. 

Prospecting work has been carried out at two parts of 
this section, na.mely, near the south-east and the north­
west corners respectively. Near the southern boundary, 
and close to the foot-t.rack to the top of the range, an 
adit has been driven. This extends at a bea.ring of 257 
degrees for 130 feet, and passes through a fine-grained, 
slightly porphyritic rock, representing the pyroxenite on 
the western side of the If diabase porphyrite." From the 
end a drive has been put in at a bearing of 3400 for 15 
feet. At the face a shallow winze, now fined with water, 
was sunk on a formation about 15 inches wide, and dip­
ping westerly. Practically nothing is visible in the drive ,. 
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but from specimens on the dump, the formation consisted 
of igneous material veined with white carbonate, resembl­
ing the ankerite of the Magnet Mine l and with which was 
associated galena and quartz. This apparently represents 
the downward extension of the g088an expoaed on the BOutb 
boundary . The quantity of galena obtained in these work­
ings must have been very small, and further work does 
not seem to be justified. 

Near the north-east corner another adit and severa] 
trenches have been put in. There is little to be seen in 
the trenches, and apparently nothing of im portance was 
cut. The adit has been driven westerly for about 70 feet 
from a point within a few yards of the north-east corner. 
In the approach 18 inches of carbonate, resembling the 
ankerite at the Magnet Mine, was exposed. This ankerite 
dips west at 500 , and has a strike of 3550 . It does not 
appear to extend to the south, but a trench has been put 
along ita coune to the north. At the northern boundary 
it is 30 inches wide, and carries a small amount of galena 
and blende. The adit was driven through the slates and 
breccias of the Dundas series, and bunches of chalcopyrite 
were obtained. None are visible in the adit at present, 
but specimens are obtainable from the dump . They are 
apparently only occasional bunches, and have no economic 
importance. 

(21 )-SECTION 6917», 41 ACRES. 

This section is north of, and adjoining, section 7827, 
and occupies the summit of the Magnet Range, three­
quarters of a mile north of the l\fagnet Mine . It is occu­
pied mainly by the Dundas series, but Upper IVfesozoic 
diabase is intrusive into these at the north-west corner , 
while they are overlain by Tertiary gravels at the north­
east. 

The ankerite lode at the north-east corner of section 
7827, coutinues through this section. The trench along 
the lode near the corner extends a short distance into 
6917 , and the lode exposed consists of 30 inches of 
ankerite , with a little galena and blende . This dips west 
at 500 , and strikes north and south. Trenches driven 
across and along the lode have exposed it at various points 
for several chains to the north . It is characterised by the 
same features, but with an absence of galena and blende. 
The containing rocks are slates and breccias of the Dun­
das series, and the lode maintains the above strike and 
dip. A shallow shaft sunk to the west of the lode cut it 

... 
, I 



• 

185 

at about 20 feet. It is stated that galena was exposed in 
the bottom of this shaft, but none is to be found on the 
dump, and the shaft being fuB of water, this could not be 
officially verified. To the north, the country is completely 
covered by surface soil, and nothing furiher can be seen. 

The bulk of the lode is the ankerite, with which there 
was associated in the Magnet Mine only small amounts of 
galena. Thus the prospects here are not bright, hut the 
conditioJls of deposition here may have changed slightly. 
If the report of galena in the bottom of the shaft be true, 
this portion of the lode could be easily prospected by an 
adit from the gully down the hill. 

(22)-SECTION 691611, 40 ACRES. 

This section is situated to the north of No. 6917 on the 
summit of the Magnet River. The western part is occu­
pied by Upper Mesozoic diabase, and the remainder by the 
Dundas series, which are almost completely covered by 
Tertiary gravels and basalt. No minerals have been 
located on this section, but it would contain any nortberly 
extension of the ankerite lode on No. 6917. No work is 
justified , however, unless the lode be proved of value on 
the other section where it has been opened up . 

(23)-DETRITAL GOLD AND TIN DEPOSITS. 

Small quantities of gold and cassiterite have been 
obtained at a few localities along the flanks of the Magnet 
Range. The gold has been obtained in several of the small 
creeks, which flow into the l\1agnet Creek. In all of these 
streams water-worn pebbles and boulders occur. These 
could not have been formed by the action of the sma11 
creeks, and , moreover, the rock-types composing them are 
all strangers. The source of these pebbles and boulders 
has, therefore, to be explained, and it is undoubtedly the 
conglomerates and gravels forming the basal members of 
the Tertiary beds underlying the basalt capping of the 
1\fagnet Range . The gold is derived from these basal 
beds, and is present in the creeks as a result of the dis­
integration of these beds. The quantity of gold obtained 
has been very small, and amounts to only a few ounces 
obtained in 1\1 atthew's Creek by cradling. ' SmalJ 
« colours" can be obtained at most places in these creeks 
by washing methods, but is not sufficient to render the 
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<operation profitable. It is also very probable that the 
amount of gold contained in the gravels (Tertiary), would 
not be sufficient to make the treatment of these beds an 
ec.onomic success. 

About 35 years ago several sections were taken up for 
tin on the summit of t.he Magnet Range to the north-east 
of Magnet. Several adits are reported to have been driven 
in the Tertiary beds under the basalt, but cannot now be 
located. A series of bore-holes were also put down from 
the surface of the basalt to test the deposits. According 
to hearsay, good results were obtained, but this cannot 
be officially verified. It is probable, however, that tin 
would only be obtained in the basal gravels and conglom­
erates, and that it would not be present in sufficient 
quantity to render their exploitation profitable. Any 
further wqrk in connection with detrital tin along the 
Magnet Range s~ould be restricted to these basal gravels 
and conglomerates resting on the Dundas series. 

• 
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VIlI.-CONCLUSIONS. 

The Waratah district must be regarded as one likely 
to contain valuable mineral deposits. It is composed 
largely of lower Pal::eozoic sedimentary rocks, which have 
been folded and faulted, and intruded on a large scale by 
Devonian igneous rocks. Extensive denudation during 
the time interval between the Devonian and probably 
Tertiary periods removed much of the overlying cover of 
sedimentary rocks, and exposed the Devonian igneous 
rocks. It is in such worn-down regions as these that the 
majority of the ore-deposits of the world are found. 

The ore-deposits have been derived from solutions and 
vapours connected with the final phase of the Devonian 
granitic intrusions. This applies particularly to the silver­
lead and tin deposits of the district. The osmiridium and 
possibly also the copper deposits are connected with the 
earlier basic and ultra basic intrusions. Granite probably 
outcrops continuously from the nieredith Range to Worn-

. bat Hill, and it is in the country adjacent to this, as for 
examp.1e that covered by the present investigations, that 
mineral deposits have been formed. 

Although the country has, generally, been fairly well 
prospected up to the present, and numerous lodes have 
been discovered, the results have, on the whole been dis­
appointing as regards the silver-lead and copper deposits . 
Small quantities of ore have been obtained from most of 
these di&coveries, but the large reserves of payable ore 
which go to make successful mines have not been proved 
to exist, and the returns from these mines have not been 
sufficient to compensate the outlay involved. 

The Magnet l\1:ine has proved to be the largest producer, 
and the only one to reach the dividend-paying stage. 
Work is stiH being carried on at this mine, and, with the 
present high prices for lead and silver, the immediate 
future of this mine should be a very successful one. 
There are considerable reserves of ore above the bottom 
Jevel, while probable reserves of similar amount may be 
expected to be proved below this level. 

Only two other mines are being worked at present. The 
Mt. Jasper Copper Mines, N.L., are testing the Mt. 
Wright lode, and producing small quantities of ore, but not 
sufficient to render operations payable. 
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Prospecting work is still being carried out at the Godkin 
Mines by the (Victorian) Magnet S.M. Company, but 
without any success. 

Although the results have been disappointing, the search 
for further deposits should not be discontinued. Many 
parts of the district are covered with thick undergrowth 
and jungle, so that efficient prospecting has not been pos­
'Sible. The basic and ultrabasic Devonian rocks appear to 
bave been especially liable to attack by th~ mineralising 
solutions, and it is in these rocks that most of the deposits 
nave been formed. It is recommended, therefore, that 
attention should be paid to these rocks in future pros­
pecting. The areas occupied by these rocks are shown 
on the Geological Sketch Map, and it is in these areas 
-that prospecting is recommended . 

P. B. NYE. Government Geologist , 
30tb November, 1922 

L 
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