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overlooked. It is. perha"" natural th .. t the glamour of the 
domiDaDt induatry &bowd di .. ert attention from the other 
reoo ..... of the locality. Tbe oonoequenee is that outoid. 
the eotabliabed auriferoUl lOne very little .. rio.,. proepeeting 
bu been don •. 

TbUl. it h .. ppen. th .. t to the " .. t of Beaconsfield. between 
Anderson's Creek and Port Borell. the loft; Aabestos 
Ranges, which form a majeetic linear 181'iea 0 mountain 
heights terminatins to the north in promoutori .. at Badger 
Bead in Bass StraIt. h ..... been ""plored in a "err CIUOOry 
"&7' Tbis IIImost uninhabited mountain region .. cut up 
into deep ravin.. aud vall..,. by innumerable r:dgee aud 
.purs, end its proper exploration would be no meau talk. 
A Ii",. COJIPU' ore bu been found in it, but liUleor nothing 
is really known of the conditioDl under wbicb any mineral 
ia likely to be found in the range. 

Aa far hack AI July. 1876. Mr. A. W. Loane found opeci­
meDI of copper pyriteo near Badger Head. and in October 
thet t=n Mr. Adye Dougl .... jun .• with M ...... W. Baker 
aud e. found tr...... of copper ore in I8veral pJaceo 
along the couto A aample of chalcopyrite (copper pyriteo) 
Bubmitted by Mr. Loane in 1811 for _y &bowed tbe copper 
mineral in a gaugue of quarts aud carbonate of lime with 
tr&ceI of mangaueoe. and yielded 21t per oent. copper. In 
1878 .. ork WAI etarted in that nmghbourhood on a few 
claima, the Pion_ or Tumanian Copper Company. Britiab 
Lion •• c. Loane and party had • lode reported to be three 
feet wide, which waa covered by the _ .. t high-water. The 
ore WAI of the peacock variety. and one specimen. much 
.... ater-worn. and weighing lI2 lbo.. atkvted conoiderable 
attention. Tbe Tumauian Copper CO ....... r lank a ""oft 
in alate country. with calcite end copper and IrOn JI1ri .... to 
.. depth of 70 feet. and lIOod lad ...... wu reported AI 
broueht up at the time. Barnard and Traill'l c\aim W .. I 
a mife north of thia. But .. no body of ore WAI met with. 
the proopecting work, begun with the Ulual haote and 
ucitement. "AI not continued. and. depri .. ed of 6nancial 
oupport. died .. n .. tural death. At this period lOme further 
oearch for mineral ..... made in adjaoent part. of the range. 
but Buch is the vutn_ of the latter that adequate pro­
opecting of the whole would take a life-time. 

Ia ·188a the late Mr. Chao. Gould made .. lOogh te .... _ 
of D ......... Bead. aud referred to it AI coDlioting of 
miaaceoa ...... grits and clay. olatoe, and to its intri .... 

J 
ci .... renderm,..fit detailed enmm .. ion inJand a matter 
of di8lculty. I am inIorlll8d .... t, ., far. nothing beaidea 

I 



3 

copper has been found, though veins and ston .. of qu&rt& 
are met with. Two or three ohafte have been sunk at the 
base of the east fall of the range, near ito junction with the 
serpentine country weat of Andenon's Creek. I visited one 
of th_ aDd found that it had been lunk on an east and 
weot reef of 'I ..... which I could not get down to inopect, 
bnt which I judged was a foot to 18 inch .. wide. The 
counVy-roek. from the few fragmento outside the-.haft, 
appears to be a hard blue slate. Gold baa been reported 
from these reefs, but the information which I received ... 
conflicting. There would, however, seem to be no reason 
why th ... veins should not be gold-bearing. Neverthel ... 
I am told that no free gold is obtainable in the creeks, and 
that ia an unfavourable sign. Mr. Gould deocribee the 
strata 81 generally foliated and strongly contorted. I did 
Dot penetrate the mountain region far enough to recognise 
these highly metamorphoeed beds. They have been more 
intensely met.amorphoeed than the Beaconsfield series of 
.Iatea and sandstones, and a priori may be looked upon as 
liksly depositories of ore. The fact that not much has been 
found in them hitherto is DO valid reason for condemning 
them. 

Gould's map ahowl these ranges &8 situate north-west of 
York Town, and extending for only a ahort distance, but 
they really form the whole of the mountainous land which 
extends to the south. A strikinlI vie ... of them is obtained 
from the Cabbage Tree Hill behind Beacons1ield, the lofty 
mountain line bounding the honmn five or six miles to the 
welt. The name Asbestos Range is a misnomer, for, as far 
&8 I know, neither asbestos nor serpentine occurs in it. It 
has evidently been 80 named from ito lying immediately to 
the ... est of tbe serpentine belt in which vein. of chryeotile 
or 88rpentinoua ubeatos exist. 

As the chain is separated from the Beaconafield SiluriaD 
liatee and sandston.. by a pateh of intruaive eerpentine 
country abont a mile in width, ito stratigraphical relationa 
with the gold-bearing eastern Siluriano are nct observable. 
Ito lithological aspect (a not al~er trustworthy gnide) 
would lead to the inference that It is older than the latta<. 

S."1' ... ' ..... -An expoenro of serpentine and serpentinised 
pyroxenite (a rock oonsiatiDJ of tbe rhombic pyroxene, 
enstatite, or bronsita) OCCUplOl the valley of Anderson'. 
Creek for nearly four mil .. in a nortb and BOuth directiOD, 
aad about a mile in width. I have followed it eouth ..... 
_ far &I the eouth end of Lot 730, Wm. Barn ...... d to ... 
........ Uong the weotem boundary of the ToWDlilip of 
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Leonardsburgh. It is in this rock that the asbestos occurs, 
which has been prospected from time to time, and was 
worked for a short period by the Australasian Asbestos 
Compa.ny in 1890. The shipments which were made to 
Melbourne consisted of asbestiform rock intended to be used 
in the manufacture of asbestic, an incombustible plaster, 
for which there is a good market in the United States and 
Canada. It became apparent, however, that a market for 
this article in Australia would have to he created, added 
to which the a.sbestic rock raised by the company evidently 
comprised too much stone and too little fibre. I pointed 
out in a. previous report tha.t the continuity of the seam 
which was being worked could not be relied upon, and the 
-work which has been done since" shows it to have deterio· 
rated in quality. It is just a.s likely, however, to improve 
again with continued work, though it must be expected to 
prove irregular. It must not be forgotten tha.t for this 
class of stuff only large deposits will pay to work. The fibre 
for this need not be long, and a.s both American and Euro-­
pea.n markets for it are improving, it is probable that in 
time there will be an Australian demand for it also. Last 
year the British Fire Prevention Committee made successful 
tests of gypsine, which consists of compressed asbestos, sand, 
and hydra.ulic lime, and is made into fire·proof bricks. 
Every year the applications of the mineral are increasing, 
"Which must result in an increased demand for it. 

The world's supply of asbestos comes ma.inly from Canada, 
small quantities only being contributed by Russia, the 
United States, Italy, and Cape Colony. Rothwell's Mineral 
Industry shows the Canadian output as--

M etrie tona. Varn ,., 
£ 

1897 ... 27,617 89,073 

1898 ... 21,577 97,245 

1899 22,938 96,659 

1900 27,797 149,686 

1901 34,554 237,287 

In the Anderson's Creek area there are two varieties j 
the cottony long fibrous kind of a matted habit and with 
fibres disposed parallel to the jointings of the serpentine; 
and the short fibre occurring in i-inch to 1 inch vein. 
through the rock, with the fibres transverse to the direction 
of the vein. Both are the mineral chrysotile, the hydrous 
.and fibrous silicate of magnesia. The anhydrous hornblende 
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asbestos is not found here. The matted cotton·stone is 
called locally" asbestic," and the narrow vein-fibre, " chry­
sotile." The recent prospectors devoted their attention to 
the narrow veins" which, however, are for the most part 
only i-inch in width, though now and then I-inch veins are 
met with. If a width of one or two inches could be 
obtained, then the fibre would compare with that of the 
Quebec mines. The great drawback, however, is that these 
veins intersect the serpentine a.t far too great intervals. 
They will not pay to extract individually, and the inter­
spaces of waste rock are too great for the deposits to be 
worked profitably by open·cut. To establish a profitable 
industry, either a zone of richly asbestiform rock must be 
found , or a part of the serpentine where the narrow chryso­
tile veins are numerous enough to form at least 1 per cent. 
or 2 per cent of the total rock-mass, which would have to be 
quarried a·s it stands. 

The large ratio of waste to the marketable product in 
most asbestos mines necessitates strict attention to econo­
mies in working, and these can be best effected when mining 
on a large scale. The rock has to be blasted, but this is 
always avoided as much as possible, so as to prevent needless 
destruction of the fibre. In the Canadian mines large 
travelling derricks and engines a.re employed for lifting the 
blocks of rock out of the quarries and conveying them to 
the dressing-mills. At Anderson's .Creek, most of the stone 
would come from the hill, and could be delivered to a mill 
by gravitation. In the mill the rock is broken up and the 
fibre freed from its matrix by screening and blowing. In 
the Danville Mills there is special machinery for treating 
the short-fibre material and converting it into asbestic. 

The quality of the Anderson's Creek material is fairly 
good so far as the surface-veins go. Mr. W. F. Ward, the 
Government Analyst, tested it for the principal impurity, 
oxide of iron, which he found to be present in the proportion 
of 7 ·74 per cent. This is twice as much as is present in the 
best Canadian, and 2 per cent. more than other recorded 
Canadian analyses. The effect of this ingredient on the 
fibre is to diminish its infusibility a.nd to make it rigid and 
brittle, besides affecting the colour, all of which points go 
towards determining its market value. Tests which I 
applied for its strength, elasticity, resistance to acids, and 
non-conductivity of heat were satisfactory. As regards con­
tamination with iron, I do not attach much importance to 
tests of samples from near the surface within the range 
of oxidising waters. 
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The rea.l crux of the matter lies in the qua.ntit.y available. 
A little scratching of the surface has been done here and 
there over a wide area, but no deposit of any size has been 
discovered yet. Until it is found, no satisfactory industry 
ca.n be established., Indications exist in numerous places. 
but small t,rials on these spots have not resulted in any dis­
covery of importance. Still it may very well be that the 
material for a profitable industry exists in this area, and 
some day may be brought to light. 

Some of the serpentine is adapted for ornamental use. 
It takes a good polish, and an enterprising lapidary could 
easily create a demand in the State for small articles. Large 
surfaces cannot be found free from cracks. 

Formerly this serpentine mass was considered as probably 
very ancient, but the present evidence points to it being 
younger than the Silurian and older than the granite of our 
State. • 

On the eastern boundary of the serpentine, where the 
Toad leads down to Anderson 's Creek. grey sandstones and 
-calcareous grits strike N. 300 'V., and dip north-east at an 
angle of 570. This is close to the contact with the serpen­
tine, but the actual contact is not observed. The plane of 
contact to the north on Dan 's Hill , in the north-west corner 
of Section 148M, 40 acres, is occupied by a development of 
chalcedony, containing arsenical pyrites. Some holes have 
been dug in it, and prospects said to have been obtained. 
I could find no contact with the slates on the western side 
.of the serpentine. 

No gold has been found iu the serpentine basin, but large 
deposits of brown hematite and magnetite ores contami­
nated with a small percentage of chromite (up to 6 per cent. 
in my samples) occur in it near its contact with an intrusion 
of granite rock. No deposits of massivechromite are known 
here. Mr. T. C. Just says in his notes on the iron ore 
deposits of the River Tamar district that the chromite is 
only found at some distance below the surface, and that it 
can only be detected by the aid of a hand-glass, running in 
fine threads through the ore. I have not been able to 
Tecognise it in any of the ore specimens which I collected. 
Fibrous or columnar magnetite occurs in veins in serpentine. 
Lumps of this variety may be found in the surface-soil. 

Some chromic, iron, and manganese oxides were worked 
several years ago in the serpentine on t.he west side of 
Anderson's Creek. The Chromate, Asbestos, Paint, and 
Gold Mining Company worked previous to 1888, and the 
Native Paint and Oxide Proprietary in 1890-92. The latter 
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company shipped 500 tons of iron oxide (besides which I JOO 
tons were sent away from the old Tamar Hematite Iron 
Company's ground near Bra.ndy Creek). Sale prices were 
from 27R. 6d. to 428'. 6d. per ton. The product was largely 
used for gas purifying. There seems to be a good deal of 
ochre surrounding the outcrops of iron ore, and possibly 
something might be done with it. though, for paints, manu· 
factured reds are now superior in colour and quality to 
those produced direct from iron ores . 

.A13 far as I can learn, osmiridium and nickel ores have 
not been found jn the Anderson 's Creek valley. 

Granill.-In the serpentine area there is a zone or linear 
ridge of dark granite rock for about a mile in length and 
aDO yards in width intruding through the serpentine a.nd 
rising a.bove the level of Anderson 's Creek to a height of 
200 feet. The top of this ridge has weathererl into a succes­
sion of dome-sha.ped elevations quite characteristic of the 
rock. Some of these hills on the east side of Anderson's 
Creek are known as the Settlers. The most northerly out­
crop of this dark basaltic-looking rock is about 3:1 chaini 
south of the old tramway bridge over Anderson 's Creek. 
Thirty chains south-east, on Section 1774, a st,eep face of it 
may be observed, where the creek has cut through the hill 
about 50 yards east of the little wooden brirlge. Here the 
gl·anite separates the serpentine of the asbestos claim on 
the east from the serpentine of the iron ore mine on Mt. 
Vulcan on the west. A low saddle or depression separates 
the granite ridge from Mt. Vulcan. The ridge continues in 
a southerly direction or S.S.W. , rising into two rounded 
summits, the second about 40 feet lower than the first, and 
then plunges down steeply into the serpentille flat at the 
south end of the range 10 or 12 chains west of Anderson's 
Creek and 15 cha.ins north of northern boundarv of Lot 
748, 500 acres.. This rock was evidently observed by Mr. 
Gould, though he does not. appear to have recognised its 
uature, for he marks it on his chart as <I Rock altered by 
contact with serpentine." It also attracted the attentioil 
of Mr. T. C. Ju<:t. who thought it was a basalt, for he 
reported that, " at the Settlers there are several verycuriou"l 
mounds of basaltic rock. " The dark colour of the rock 
would readily lead one to suppose that it belonged to the 
basic division. It is, however, really an acidic rock, con­
sisting of magnesian mica in great preponderance, and 
quartz and orthoclase felspar in about equal proportions, the 
whole forming a medium-grained admixture. with a. struc­
ture resembling that of aplites. Mr. G. W. Card,A.R.S.M., 



Mineralogist to the Geological Survey of New South Wales, 
determined for me two doubtful-looking crystals of tour­
maline in one of the slides. and kindly gave me his deter­
mination of the rock, as follows:-

Miner's narrre ........... . 
Ordinary mineralogist's 

name ................... . 
More precise name for 

the petrographer ..... 

Granite. 

Biotite granite. 

Aplitic tourmaline­
bearing biotite 
granite. 

The presence of tourmaline is a feature of interest, al:l 
confirming the general reference of the rock and opening 
up possibilities of tin ore discoveries. No tin ore has, how· 
ever, been seen in the district, and the most, that CRon be said 
is that this kind of rock is favourable to its occurrence; a 
little white mica is also present in it. 

The are with which it stands in some sort of causal COD­

nection is the brown hematite and magnetite, which occurs 
in the serpentine. This ore, though apparently actually 
within the serpentine, is close to the contact of the latter 
with the granite. The ore lies as it were up against the 
granite rock, and Having regard to the fact that in other 
parts of the State magnetite and hematite deposits are often 
found at or near granite contacts, and that the Anderson's 
Creek ores are along the linear direction of the granite 
exposures, it is reasonable to infer that the are is related in 
some way to the intrusion of the granite. 

In this linear belt there are also several exposures of 
white granite. It is a binary variety, consisting almost 
exclusively of quartz and felspar, the crystals of which are 
frequently intergrown with each other, so as to produce the 
structure called " graphic," from its appearance in transverse 
section. The most northerly occurrence which I have noted 
is a mile north-west of the tramway bridge. Another exposure 
is on the western side-line of Section 1773-93M, 30 chains west 
of the tramway bridge (known a.lso by the name of Nichols' 
Bridge). Five chains further soutb, outside the south-west 
angle of the section, it is seen again. On the north side of 
Anderson's Creek, a couple of chains east of the bridge, 
there is an exposure of the sa.m~ rock, ahout 50 feet wide. 
About 250 yards south-west of the bridge is aD outcrop of 
stones of the same rock. A small pit bas been sunk on this 
outcrop. A few yards further south similar stones are 
exposed round the base of a tree. An identical outcrop 
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appears under a tree two miles further south, on Lot 730, 
\V. Barnes, 640 acres, two chains south of Gale's Gate on 
the north boundary, and five or six chains east of Ander­
son's Creek. The enclosing rock there, too, is serpentine. 
On the slope of the hill east of this are more stones of white 
granite. -

The existence of granite in the serpentine is thus well 
established, and that it occurs in coimection with the iron 
ore deposits at Leonardsburgh in the north and at Barnes' 
Iron Hill in the south, is significant. It is almost needless 
to remark, too, that the proof of the granite in our State 
being of subsequent age to the serpentine is strengthened 
by the Anderson Creek occurrences. 

West of Lot 730 some cbJorite and vesuvianite rock is 
visible at surface in the serpentine area. There would 
appear to be a concealed granite contact here, and limestone 
is apparently not far away. 

Silurian (or Ordovician).-The slates, sandstones, and 
("onglomcrates of the Beaconsfield series appear in near 
contact with the eastern edge of the serpentine, where they 
dip to the .PI:orth-east at angles ranging b{>tween 470 and 
570 . Between here and the Cabbage Tree Hill they are 
generally concealed beneath a light covering of quartz-drift, 
which lies upon the whole of the surface of the country 
between this and the 'Vest Arm, and survives south also as 
far as the Ilfracombe Saw Mill. 'Vhere exposed, the strata 
are light-coloured sandstones and quartzites. At the con­
tact with the serpentine, conglomerate is interbedded with 
tLe sandstones. The conglomerate of the Cabbage Tree 
Hill can be traced north of the North Tasmania Mine, and 
probably extends helow the drift still further. The mine­
workings in the Cabbage Tree Hill at Beaconsfield and the 
section in the Blyth's Creek Gorge which cuts through the 
hill have shown the succession of the Silurian strata near 
Beaconsfield rather plainly. Setting aside the various fa.ults 
in the hill, the general succession in ascending order (west 
to east) may be stated thus:--

1. Lowest. Light-coloured sandstones and quartzites 
between the Serpentine and the Cabbage Tree Hill. 

2. Dark-blue and black slates in south crosscut of the 
·Wonder Mine. 

3. Dark sandstones, grits, and conglomtlrates on the top 
of the Cabbage Tree Hill and in the Gorge. 

4. Grey and whitish limestone in Tasmania and Wonder 
mines. 

5. 'Vhite sandstone. 
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6. Dark sandstones and conglomerates on east side of 
hill. 

7. Light-coloured sandstones. 
8. Bluish limestone. East end of Tasmania Mine, East 

Tasmania bore, Dally's United, Blyth's Creek, 
&c. 

9. Dark-grey and green slates. East Tasmania Minc. 
10. Grey sandstone. 
11. Slates and sandstones concealed below alluvial, and 

further east below the Permo-Carboniferous beds. 
There are minor variations of material in each series, 

but the above appears to be the broad arrangement of 
strata. I understand that Mr. C. F. Heathcote, F.G.S., 
A.M.Le.E., &c., the ~General Manager of the Tasmania 
Mine, is making a geological survey of the Cabbage Tree 
Hill. 

The various bands of grit and conglomerate are well 
exposed in the Gorge at the south end of the Cabbage Tree 
Hill, and their relation to the lighter-coloured sandstones 
which lie upon them eastwards is clearly seen. The Gorge 
heds strike several degrees more northerly than those at 
Beaconsfield, and it has been suggested that this is due to 
faulting. It is, however, quite possible that the difference 
is due merely to the natural sinuosities of the beds. The 
s(\me strata con~inue south of the Gorge, with an average 
strike. of S. 200 E., dipping 400 to 500 north-east, and form 
the Blue Tier Range which stretches southwards to Salis­
bury, where the Salisbury and Duchess of York companies 
are carrying on gold-mining operations. The beds there 
con~ist of light-coloured sandstone-s, dark slates, and con­
glomerates. The light-coloured rocks are on the eastern 
side of the range, and give place to the dark ones going 
west. It is certain that the Tier heds are the southern pro­
longations of those on the Cabbage Tree Hill. 

A thick bed of limestone succeeds the sandstones at the 
eastern base of the Cabbage Tree Hill. This limestone was 
cut in the bottom drive of the Ophir Mine, at 460 feet from 
surface and 330 feet east of the shaft,. In Quigley's Well, 
opposite the Scotch Church in "Veld-street, there is lime­
stone at a depth of 14 feet, and the same rock occurs on the 
English Church allotment at the corner of Weld and 
Crowther streets. 

This limestone has been penetrated 70 feet in the east 
end of the 700-feet level in the Tasmania Mine, a.nd 374. 
feet further east was pierced by the East Tasmania bore at 
·458 feet from surfa.ce, and bored into 5~0 feet 4 inches. Mr. 

• 
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3. G. Payne tells me that at Dally's United shaft, 500 feet 
south-east of the East Tasma.nia bore, limestone was touched 
in the bottom of the well a.t 220 feet. The drive south-east 
for 500 feet was in limestone. A burst of 'water stopped 
work there, filling the drive and shaft in less than 40 
minutes, and poured out of the shaft at the collar for over 
three years. 

This blue limestone is seen again in Dally 's Quarry, 
Middle Arm Creek (Blyth 's), and it would appear to be 
next to certain that all these occurrences are one and the 
same set of beds. The thickness of the band where met with 
in the East Ta.smania bore and Tasmania Mine, at right 
angles to its dip, is 340 feet. A belt of limestone has been 
driven into by the north crosscut of the \Vonder Mine at 
the 800-feet leveL From the angle at which the strata are 
dipping in that crosscut, this limestone would seem to be 
bound to crop out at surface about 100 feet north of the 
shaft. This appears to be the same limestone as that driven 
into west in the Tasmania Mine at the 700-feet level. To 
correlate the Flowery Gully and Winkleigh limestone 
with the Blyth's Creek rock is difficult, though its physical 
appearance indicates absolute identity. A visit to the Blue 
Peaked Hill (Sugar Loaf) showed me that the usual dip of 
the sandstones is reversed there, being to the south-west. 
Those beds are of the same nature as those of the Blue Tier. 
which dip in the opposite direction, and it would seem as 
if those on each range form opposite sides of an ant iclinal, 
the apex of which was once over the flat now known as the 
Gap, and furth er south as Flowery G-ully. The country 
between the two ranges is Silurian slate and sandstone. 
Mr. Gould marked a patch of diabase, which I could not 
find, but if it exists at the base of the Sugar Loaf it is 
probably accompanied by Permo-Carboniferous strata. The 
old Derwent Mine, on a white quartz reef in this valley, was 
Olle of the earliest mines outside the Tasmania. At Adams' 
Hill, south-east of the Blue Peak~d Hill, the blue limestone 
comes in and continues on the Winkleigh road for a couple 
'Of miles to the caves on the saddle. This traverse, however, 
does not show the width of the belt, as the road follows a 
N.W.-S.E. direction, which is that of the strike of the 
strata. F'Qrther south Permo-Carboniferous mudstones 
and conglomerates overlie the limestone. 

From some calciferous springs in the fiat, between the 
Blue Peaked Hill and the Blue Tier, Mr. Gould thought 
that the limestone might possibly occur below that plain. 
If so, the exact connection between the different exposures 
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is not readily intelligible. But the continuation of the­
East Tasmania and Dally's Quarry limestone must naturally 
be sought on the eastern side of the Blue Tier, and the 
'Vinkleigh limestone would be a repetition of it, but cannot 
be a prolongation on its. strike, as it is much further east. 

The massive exposures of limestone on the road to Wink­
leigh form a grand asset if any metallurgical works are ever 
established anywhere in the valley of the Tamar. Immense 
quantities could be quarried cheaply, and the distance to 
Beauty Point Jetty is not more than eight miles. If the 
tramway communication to the port were effected in an 
economical way, this deposit might be utilised for any 
metallurgical operations on the North-\Vest Coast. Itcould 
be used also for ornamental p\1rposes, for some of it would 
polish well. It can be recommended to local workers of 
marble. 

Mr. Gould professes to have found evidences of animal 
life in it in the form of fossils, apparently corals, but nothing 
at all decisive. It is probable that the Chudlcigh and Rail­
ton limestones are on the same horizon, and it has been 
suggested that as those overlie the Cambrian beds of Caro­
line Creek, the Cabbage Tree Hill auriferous beds may be 
Cambrian too. An objection to this inference is the absence 
of any strong unconformability between the sandstones and 
limestones. 

The limestone at Railton (Blenkhorn's Quarries, &c.) con­
tains remains of the shelly parts of cephalopods belonging 
to the families Orthorerafida{' 01' Cyc!ocrrntidar. Neither 
of these families go back beyond the Ordovician, so that 
if all these limestones are of the same geological age, the 
Beaconsfield limestone cannot be Cambrian. and the sand­
stone and slate series, of which the limestone forms an 
integral part, cannot be Cambrian either. The shells of 
Orthis found by Mr. Joseph Davies in the whitish sand­
st.one of the Tasmania Mine are compatible with the 
auriferous strata being Ordovician or Silurian. 

Specimens of tubular casts from the Tasman is and Im­
perial mines, and from the hin above the Salisbury Mine, 
Blue Tier, were sent for identification to R. Etheridge, jun., 
Esq., of the Australian Museum, and he has very kindtJ 
determined them, as foHows: -

., The tubular track on the layger piece of matrix (from 
Salisbury) may, for the sake of a name, be referred 
to PZU1wZiff'8 (Nicholson), a name coined for such. 
problematical markings, hut carrying with it no.. 
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-indication of affinity. The markings on and through 
the smaller piece (from the ' Tasmania Mine) are 
probably fueoid, but I cannot assign a name. It i8 
quite impossible to assign a definite geological 
horizon to these markings j all that can be said is 
that they appear to have been plentiful in rocks 
assigned to the Lower Silurian." 

The term planolites has been given to various obscure 
"'Cylindrical i~pressions supposed to be casts of the tracks 
.of worms travelling over the surface of sand, but the suppo­
sition is obviously doubtful.* In the above we have an 
.opinion on the Beaconsfield "fossils" pronounced by the 
best authority on the subject. 

Permo-Carboniferous Strata.-A great stratigraphical 
break exists between the highly-inclined Silurian beds of 

-the district and the sandstones, mudstones, shales, and con· 

f
lomerates of Upper Palaeozoic Age, which have a dip of 
rom 1 0 to 100, though also in a general north·easterly 

direction. These Upper Palaeozoic beds fringe both sides 
of the head of Middle Arm, and extend along its western 
shore to north of Bowen's Jetty, their junction with the 
Silurian westwards being concealed by over·lying Tertiary 
drift. They have a large development on both sides of the 
West Arm, from Red Hill Point westwards, and re-appear 
-on J. Munro's 640 acres west of the Blue Peaked Hill 
(Hind'. Farm). From here they extend south or south­
east to near Adams' Hill, and recur at intervals as far south 
as Winkleigh, and further. Some fossiliferous mudstone 
beds crop out in Anderson's Creek south of York Town. 

The geological horizon of the series is fixed generally by 
the fossiliferous beds on the Middle Arm and at York Town. 
I am told that fossils also occur in the cutting at the end of 
the old Ilfracombe Tramway. 

Mr. R. M. Johnston records the following fossil genera 
from the marine b"eds: -Fenestella, Stenopora, Protore· 
tepora, Spirifera, Productus, Terebratula, Eurydesma, Platy· 
schisma, Caupulus, Aviculopecten, Inoceramus, Modiolopsis, 
Pachydomus, Astartila, Pleurotomaria. These are charac· 
teristic of the Lower Marine Series of this system . 

• See Nicholson, Manual Pal. ed. 2 vol. 1, p. 320 : Zittel, Text 
Book Pa.l. (Eastman), )9(X), vol. 1 p. 256 : Da.wson, on Burrows 
and Tracks of Invertebrate anima\s. Q.J. Geol. Soc., 1890, pp. 
-611-612. 
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The marine beds a.t the old Government limekiln on the 
... t .ide of Middle Arm sbow a descending cliff section of-

Laminated marls, weathering greenish 
Calcareous conglomerate, fossiliferous ... 
Dark shale, fossiliferous .. 
Calcareous conglomerate. fossi1iferou8 to 

water-level 

II. i ... 
10 0 
6 0 
o 3 

10 0 

26 3 

The contained fossil shells impart to the stone its calcareous 
nature. On the west side of the Arm, at Swift's Jetty, 
white sandstone beds dip to tbe north-east at an angle of 
100. Further north, at Bowen 's Jetty, sandstone, grit, and 
conglomerate containing fossil wood and obscure crinoids 
lie on the beach, dipping north-east At an angle of 60

. 

These grits enclose large pebbles of quartzite and slate. 
Sandstones of this age show again west of Inspection 

Head (Sandy Bay). They stretch westwards from Port 
Lempriere along the West Arm as far as the mouth of 
Anderson's Creek, with occasional beds of marl or shale. 
The same strata occur on the north side of the Arm, dipping 
60_70 north-east, with a north-west strike. The stone is 
generally soft, micaceous, and ferruginous, showing occa­
lionally the bedding-lines as stripes of yellow, brown, green, 
white alternately. The prolongation of theae Itrata would 
come out to the east of the Middle .Arm f..;Iiferona bed •. 
and therefore, geologically, above them_ They are aloo 
above the fossi1ifer.ous beds on Andenon'. Creek. 

Diaba&e.-This eruptive rock (dolerite, trap, bluestone, 
&c.), of Upper Mesozoic Age or at the base of tbe Tertiary, 
occurs in several places in the district, and always associated 
with the Penno-Carboniferous sandstones. It crowns the 
heights on the westside of Middle Arm, forms Middle Head, 
Shag Rock, the north side of West Arm oppooite Port Lem­
priere, and as far west as opposite the long jetty at Red 
Bill Point. On that lide of the Arm, jUlt east of Tumer'l 
Creek, a point or promontory of diabase exists flanked by 
sandstone on either side. Flat beds of yellow sandstone on 
the beach are surrounded by diahMe ahout 40 feet bigher, 
but any actual cont&ct is hidden. 

Loose stones of diabase are found in the field lOuth of 
Hello Creek in J. Munro's 640 acres, Lot 511, west of tbe 

• • 
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Sugar Loaf; and Mr. Gould records the rock in the fiat 
between the Blue Peaked Hill and the Blue Tier. 

This rock, it is needless to say, is useless from a mining 
point of view. 

Tertiary Clays.-The deposits of this age cannot always 
be distinguished from those belonging to the Recent period, 
but in some instances we can be toler(\.bly sure that they 
pertain to the older Tertiaries. For instance, the cla.ys and 
Iignitic material which lie below the basalt at Beauty Point 
can be put down as Palaeogene (older Tertiary), for we 
have good reason to believe that the outpourings of basalt 
in Northern Ta.smania marked the close of that epoch, after 
which the land began to rise again to the elevation at which 
we now see it. The clays, too, of the deep alluvia.l deposit 
along the foot of the Cabbage Tree Hill on both sides and 
the gravel fringes of the hill a good way up are certainly 
survivals of the Same period. The fruits and leaves found 
in the clay of the Ophir lead (Spondylostrobus, Plesiocap­
paris, Platycoila, Cinnamomum) were determined by the 
late Professor McCoy, and recognised by him as identical 
with those occurring in the auriferous deep leads of Vic­
toria. It must be admitted, however, that some of the 
species are also found in the Victorian Upper Tertiaries. 
Cinnamon leaves are very characleristic of our Tasmanian 
infra basaltic clays, and these give us clear information as 
to the age of the Ophir alluvial. This deposit descends 
there to a depth of 400 feet below su rface, or 390 feet below 
sea-level, filling a channel 400 or 500 feet in width at the 
present surface. The alluvial on the west side of the hill 
is of the same age. The lignitic formations at different 
points on the banks of the Tamar belong to this period. 

Where the basalt is absent, there is often difficulty in 
separating the older from younger Tertiary and more recent 
drifts. The country between Beaconsfield and the Middle 
Arm in one direction, and the West AJml in another direc­
tion, is covered with a drift which is probably for the most 
part of later Tertia.ry and recent dates. Up the valley of 
the Middle Arm and its tributaries recent drift covers the 
flat ground near the streams, and it may possibly in some 
places graduate downwards into the older alluvial 

Basalt.-This is known only near Beauty Point, where it 
is the remnant of a Tertiary lava-sheet, which extends in 
the form of a strip along the coast a.s far south as Tho.mas· 
an.,d Broadhurst's farms, and north to Inspection Head. 
The coastal fringe of basalt is 300 to 400 yards in width on 
the surveyed township of Ilfracombe. It is the common 
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variety (labradorite + augite + olivine), and a's i3 always 
. the case with our basalts of this age, there is no visib1e 
centre of emission. The absence of cones is, of course, due 
to denudation, and the necks of the old volcanoes may be 
very easily overlooked. Nowhere in Tasmania have any 
ash beds been observed on our basaltic fields, though scoria­
cecus lava-sheets exist; and where crateriform cones have 
been recorded, it is just possible that the eruption has been 
subsequent to the middle Tertiary. For instance, the only 
known basaltic cones with the characteristic features of 
craters (without cinders) exist on the Shannon Tier and on 
Lake Sorell, but there is no evidence to show at what epoch 
in the Tertiary period they were active. 

The above b~ef resume shows that there are quite a 
number of geological systems represented round Beacon!­
field. Many of them a.re worth attention from a mining or 
an industrial standpoint. I now proceed to the specific 

subjects of the report. 

IRON ORE DEPOS ITS. 

Deposits of brown and red hematite and magnetlc tron 
• oxide have long been known to exist in the Anderson's 

Creek basin, along an approximately north and south line, 
trending eastwards going south. 

Interesting reports and notes on the occurrences are those 
by the late Mr. Chas. Gould in 1866, and by Mr. T. C. Just 

in 1891* 
The first i.·ecord of the ore is that a few tons of it were 

taken away by Colonel Paterson's Lady Nelson in 1805, 
which brought stores from Port Jackson to his new settle­
ment at York Town in 1804. In 1865 or 1866 Mr. Chas. 
Gould, then Government Geological Surveyor, spent some 
months on Anderson's Creek, and opened up trenches, &c., 
in the course of bis examination of the deposit. Some of 
these trenches are still open. His report expresses his 
opinion that in the future the district will become highly 
important on account of the abundance of iron ore of good 
quality, and favourably situated for working. 

In 1872, in May, Mr. T. C. Just and Mr. Jas. Scott, 
M.B.A. , visited York Town and the Iron Hills, with the 
result that they induced Melbourne investors to come into 
the enterprise , and the Tasmania.n Charcoa.l Iron Company 

• Chas. Gould: Report on t he country nea.r llfracombe, 1866. 
T. C. Just: Notes on the Iron Ore deposits of the River Tamar 
District , 1891. 
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was floated on 400 acres of leased land, 'with a. capital of 
£80,000, in 40,000 shares of .£2 each. Mr. W. Leonard was 
provisional manager. The original pIau was to begin on 8. 

.man scale, and make charcoal iron by the direct process in 
open Catalan forges, producing malleable iron blooms to be 
forged into rough shaftings, &e., for the Victorian market. 
A jetty was built 310 feet out into the West Arm, and a 
wooden tramway made up Anderson's Creek to the ore­
deposit, 4 to 5 miles distant. The company bought 800 
acres of land with a frontage on \\ est Arm for a township, 
called Port Lempriere after a leading Victorian shareholder, 
and a second township area was surveyed by the Government 
further up the creek, and caned Leonarrlshurgh. 

The first attempt appears to have been in a Curnace 
designed to reduce the ore by a process invented by Mr. W. 
H. Harrisoo. Its foundation-stone was laid December 6, 
1872, but I am told that it did not have a fair trial. Mr. 
Harrison has kindly given me the following authentic 
information respecting what was done at that time:-

"About twenty years ago I was approached by the 
Directors of that company, and engaged to erect a small 
trial plant (of a process which I patented) to see if a direct 
reduction of the company's valuable iron ores could be 
effected on a. commercial basis. I accordingly put up a. 
furnace on the mine, and, if I remember rightly, had only 
two or three days' running, resulting in a considerable quan­
tity of high-grade steel. from some of which a Mr. Grayson, 
a Sheffield cutler, of Melbourne, made a quantity of tools 
possessing very remarkable qualities. The tensile strength 
of plates was far in excess of similar plates made from the 
then best-manufactured steel procurable from Europe and 
America. From my steel Mr. Grayson, under the hammer, 
made ribbons which could be tied into knots. and would 
nearly straighten out again to their original form. He 
made chiaebo to cut a groove along the course of a hastard 
lile, the hammer-head of the chioel being 80 80ft it could he 
notehed with a Imife by hand. A bar of this steel could be 
cut and welded in the forge, like common wrought iron, 
without burning or looing its splendid qualities. So much 
for the kind of steel which your iron ores can be made to 
produce. At the time I was erecting this plant, the Direc­
tors made the acquaintance of a Mr. Gray, a blast-furnace 
man, from Melbourne. At his .uggestion, my researches 
were discontinued in favour of the old blast-furnace opera­
tiona. The chrome in these iron ores was blamed &S u. 
factor of failure. AIJ a matter of fact. chromic acid is a. 
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factor going largely to give .the splendid qualities named 
above." 

The company having spent £10,000 to £13,000 in pre­
liminary work, was refloated in Victoria as the British and 
Tasmanian Charcoal Iron Company (capital £100,000), and 
a. blast-furnace plant was ordered from Messrs. A. Barclay 
.& Sons, Kilmarnock, R. Scott being appointed manager. 
The iron-cased cupola was put up at Port Lemprierc. The 
bricks for the chimney-stack of blowing-engine were specially 
made and imported from Victoria. All the common bricks 
used were made at the works, the clay being ground in a 
steam clay-mill. On June 17, 1876, Governor Sir F. A. 
'Veld inaugurated the new works by blowing the furnace in. 
The imported coke, which had to be lightered ashore. cost 
£3 per ton, so it was decided to import the coal and convert 
it into coke, which would then cost 258. per ton. A range 
of 40 coke ovens was constructed, with a capacity of one 
ton each of coke per day. A trial charge of twenty .of these 
was made with Bulli coal, September 4,1876, and the results 
proved satisfactory. 

A new deep-water jetty, 600 feet long, was built at a cost 
of £1500, for accommodating vessels of any draught. A 
line to the mines, 6 miles long, of 4 ft. 81 in. gauge, was laid 
with rails 50 lbs. to the yard, completed in May, 1876, 
and twenty wagons, each to carry five or six tons, were built 
on the works for the transport of ore, &c. 

After the usual preliminary hi.tches, smelting fairly com­
menced on 25th October, 1876. For flux, blue limestone 
was brought by steamer from the River DOD. The furnace 
was blown out about Christmas, having in two months put 
out between 2000 and 3000 tons of pig iron, or between 250 
to 300 tons per week. Some of the softer sorts rea.lised, in 
Melbourne, £6 lOs. per ton. On the 5th February, 1877, 
the furnace was again in blast, and working well. It was 
cast three times daily, yielding about 13 tons pig iron at 
each tapping. 

The presence of chrome appears by this time to have 
forced itself on the attention of those carrying on the enter­
prise. The first assays of the ore showed only small quan­
tities of oxide of chromium. One assay yielded only traces, 
another 1·2 per cent., but when large qua.ntities of f)re 
were put through the furnace, the objectionable element 
began to be noted in larger proportions, and the pig va! 
found to contain from 2 per cent. to 10 per cent. of chr'1me 
However, excellent cast steel was made in Melbourne from 
the purest varieties of this iron; & good deal of pig was 
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used at Langford 's foundry, and some splendid castings 
were produced. For such articles as stamper heads and 
shoes, and all purposes requiring a combination of hard­
ness and toughness, the iron was looked upon as the best 
that had come into the Victorian market. But it was soon 
seen that the local market for these purposes was essentially 
limited, and endeavours were made to secure an outlet for 
the product in England. In February, 1877, 1500 tons of 
pig were shipped to Messrs. Jas. McEwan and Co., London, 
and numerous experiments and trials were made at the large 
iron and steel works in England and Scotland, as detailed 
by Mr. Just in his notes referred to above. It was mixed 
with other irons, tried for tools, rails, wire, castings, chromo 
steel, &c., but the net results of experiments made by the 
largest iron masters in the United Kingdom were unsatis­
factory j the product being too hard and brittle. The ilOn 
could not be worked by itself to produce malleable iron, was 
high in sulphur, produced brittle castings, and excessively 
hard tool steel. The splendid appearance of the iron 
exhibited to the Iron and Steel Institute excited such 
unqualified expressions of admirat.ion, that the result of 
these trials caused deep disappointment. The company 
continued its shipments to Melbourne, but the realisations 
dropped to about £5 58. per ton for the soft grey pig, which 
was produced in small quantities. Tria.ls were made with 
cha.rcoa.l fuel; the fluxes also were varied, but without 
success. The bulk of the iron was white and hard, and as 
the Australian market was too limited for the output of the 
furnace, it was decided in August, 1877, to suspend opera­
tions indefinitely. At that time 4000 to 5000 ton. of iron 
were awaiting shipment. There was some idea. of procuring 
a complete foundry plant from England, and establishing 
a. foundry in Melbourne for making gas and water-pipes, 
but this project does not appear to have been carried out 
As far as can be gathered from the records of the time, the 
total output of the furnace was about 10,000 tons of pig 
iron, and we may approximately reckon the quantity of ore 
taken from the mine as 20,000 tons. 

Since 1877 no smelting has been carried on. The are was 
taken from quarries cut into two hills on the west side of 
Anderson's Creek, the principal ore being on the southern 
hilL The northerly hill is called Scott's Hill, and is situate 
on a 40-acre section, 4907 -93M, charted in the name of R. 
Quiggin, about 30 chains south-west of Nicholls' Bridge, 
where the old tramway crosses Anderson's Creek. The 
southerly hill is Mt. Vulcan, 30 chains S.S.E. on H. Yeates 

I'" 
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IO-acre section, 4567-93... These hill. (Iron Stone Hills) 
are in serpentine country, close to its conta.ct with the dark 
gra.nite mentioned before in this report. Their slopes, as 
well as most of the country between them. are strewn with 
red hill drift. consisting of brown hematite and magno:ltlle. 
The drift passes downwards into layers of soft earthy hema­
tite, sometimes hard and cellular, or partially crystallised and 
nodular, and into serpentine clay. the whole 1'(;sting ulti­
mately on solid serpentine, which may ill places be bed­
rock, in othel'S wall-rock. Pieces of cl'ystallised columnar 
magnetite are found in the red ochreous drift, and veins of 
the same mineral exist in the serpentine. Some of the 
iron ochre on the hill flanks is now being screened and 
shipped to Melbourne in small quantities. The tops of the 
hills show large boulders of iron are lying upon and em· 
bedded in the ochreous clay and drift. This is a. common 
feature of all the deposits j the boulders are no doubt con· 
cretionary, and are exposed by the denudation of the 
surrounding soil. The quarries which have beeu cut in the 
hills show similar boulders a.t different depths, forming part 
of deposits of red a.nd yellow earthy hematite. 

'fhe quarry on Scott's Hill is a small one, and was 
evidently only a trial cutting, for it is not more than 25 
feet in length and 6 feet deep. A small pile of ore is still 
stacked there; a little of it is said to have gone to the 
furnace. The ore is concretionary.lookillg red and yellow 
earthy hematite, alternately hard and soft, but very little 
of it really solid. The hill is low, perhaps 1 00 feet in height, 
but the ironstone drift is spread all over its slopes down to 
its base, equal to an area of 500 or 600 square chains. About 
IOU feet outside the ~outhern boundary of the section is 
aD outcrop of the dark granite rock. \Vithout any deep 
workings, it is impossible to form even an approximate 
estimate of the quantity of ore available on this hill, as the 
extent to which the ochreous drift overlaps the serpentine 
is unknown. 

The principal mine works are on Mt. Vulcan, where 
quarries have been opened in the face of the hill , the largest 
one being situate about 60 feet below the summit a.nd 140 
feet above the creek. The face of this quarry is nearly 30 
feet high. The bottom ,of it is obscured by talus, so that 
the quality of the lower part cannot be readily seeu. The 
ore from this quarry was smelted at Port Lempriere. A 
chain t-o the south is a small shaft about 20 feet deep, from 
which hematite and magnetic iron ores ha.ve been ra.ised. 
Boulders of ore can be seen in the wal1s of the shaft some six Or 
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seven feet down. and ore seems to persist to the bottom. 
Thirty feet further south and on the crOwn of the hill is & shaft, 
from the bottom of which Scott's deep bore was put down. 
Lumps of hematite and magnetite have been thrown out 
at surface, and a little serpentine rock is also on the pile. 
The summit of Mt. Vulcan is widelv strewn with boulders 
of nodular and concretionary brown hematite and magnetite 
weathering in black nodules and lumps. These radiate 
from the crOWD of the hill, and the deposit, judged from the 
dimensions of the surface drift, would, roughly estimated, 
be about 600 feet by 300 feet , and of an average depth to 
creek-level of 100 feet. This would give 18,000,000 cubic 
feet, or, deducting largely for waste, 10,000,000 cubic feet 
net. Taking the cubic foot of ore as weighing 200 Ib8. , the 
total tonnage might be 1,000,000 tons, which would give 
25,000 tons of iron yearly for a period of 20 years. 

This calculation is based upon the following assump­
tions :-(1) That the ore goes down with unimpaired quality 
to creek-level; and (2) that the width of the deposit down 
to creek-level is not less than that indicated by the surface 
drift. 

As regards the persistence of the ore down to creek-level, 
we ha.ve realJy only the quarry, the boring. and some exca­
vations on the hill to guide us in forming an opinion. The 
mere fact of the ironstone gravel existing at the base of the 
hill a little above the creek is not sufficient to assure us 
without some more mining work: Mr. Scott's bore in the 
shaft at the summit of the hill was put down 176 feet , and 
the register is as follows :-

If. 11'1. 
Ironstone. 24 0 Hematite .. 6 6 
Ironstone. 5 6 
Heavy black sand, mostly iron 4 0 
Soft ironstone ~ 2 0 
Heavy hard ironstone .. 2 6 
Brown hematite ... 7 6 
Decomposed serpentine 30 6 
Hard serpentine ....... !; 6 
Serpentine mixed with a.!!:bestos .. 6 6 
Serpentine and asbestos with mag-

netite .,' ' .. ' .. 2 0 
Very hard serpentine &nd asbes-

tos ' .. -.. ", ' .. .. , .. , , .. 0 6 
Hard serpentine .. 2 6 
Very hard serpentine ...... I 6 

I 
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Very hard serpentine with mag-
netite veins ...... 

ft. in. 
9 0 

Ironstone, . 5 6 
Greenstone .,' .. , , ............ " 14 0 
Serpentine with asbestos ........ . 13 0 
Serpentine with asbestos and iron 

ore ... ... ... .. 9 0 
Iron Ore ................... . 0 2 
Serpentine with veins of magne-

tite ................. . 16 4 
Iron ore, very hard. dense. and 

pure ................. . 6 5 
Serpentine with asbestos ... . 1 6 
Serpentine ... ... ... .. . ..... . 2 1 

TOTAL ........ . 176 0 

At the first glance this would seem to show that at the 
level of the qua.rry-floor serpentine may be expectet4> to come 
in, for this rock was struck in the bore at 52 feet from 
surface, and continued for 58 feet further, when 5! feet of 
ironstone was intersected, which was succeeded by serpentine 
for 52 feet; further, 6 feet of iron ore then came in. again 
followed by serpentine. If this register is reliable, it tend. 
tv indicate that the hill is not a mountain of iron ore, but 
consists of alternations of ore and serpentine. the former 
occupying only 64 vertica.l feet out of 176. or in the propor­
tion of lore: 2 rock. Against this it may be said tha.t 
possibly the bore wa.s not put fairly down in the actual 
deposit, but may have encountered the wall-rock. There i8 
a. strong presumption against the occurrence of the ore as 
a bedded deposit in the serpentine. 

Mr. Scott put down two other bores about here, but I 
could not find their sites. Their registers are as under:-

Bort No. 1.- ft. m. 
Ironstone ... ... ... ... ... ... ... ... 19 6 
Clay with iron pebbles ... .. ' ... ... 19 0 
Oxidised conglomera.te and mag-

netite ... ... ... ... ... 10 6 
P ure magnetite ... ... ... ... . .. 1 6 
Decomposed greenstone ... ... ~9 0 
Hard rock, supposed to be iron-

stone, broke auger '" ... ... ... 8 0 

TOTAL ... ... ... . " 87 6 

• 
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BoTt, Ifo. 2.-

Ironstone ............... .. 
Sand with ironstone pebbles .. . 
Magnetite ........ ' ...... ..... . 
Decomposed greenstone .. . 
Serpentine ... '" ... ... ... . .. 

TOTAL .. . 

Water prevented further boring . 

ft . .... 
19 0 
5 6 
8 6 

24 6 
12 6 

70 0 

The presence of the serpentine bed-rock in both of these 
bores a short distance down is disquieting. It has a direct 
bearing upon the second assumption involved in the esti­
mate of ore available, namely, that the width of the ore­
deposit in depth is equal to the observed w'idth at surface. 
Great caution must be observed in drawing conclusions. 
On examining fragments of the boulders of iron ore, the 
earthy interstitial matter between the hard nodules is seen 
to contain water-worn grains of quartz. From this I draw. 
the inference that these boulders are derivative. Hence, 
the width of surface over which they are spread is no 
criterion of the size of the lode whence the iron was derived, 
except that, as the boulders are in profusion and the surface 
deposit is wide, it is probable that the present deposit is 
large. 

This leads us to consider the possible origin of the deposit. 
The English text-books, from the conditions ruling in 
England, attribute the origin of iron ores largely to the 
deposition of ferrous carbonate through organic matter, 
Buch carbonate being deposited either by evaporation or in 
replacement of limestones. Oxidation of this, or even of 
pyrites, produces brown hematite, and the removal of ita 
water in turn evolves red hematite, which, heated in the 
absence of air, turns to magnetite (the latter also produced 
by the action of heated vapour of water upon ferrous car­
bonate). In accordance with this, we are then told that 
the brown hematites are the most recent, the red hematites 
the next antecedent in point of age, while magnetite is 
nearly always associated with the most ancient rocks, the 
high geological age supplying the element of time necessary 
for these processes. 

There is, however, DO absolute rule which can be laid 
down, and as the Ironstone Hills at Anderson 's Creek are 
in an area of exclusively igneous rocks, the explanations of 
the text-books do not greatly help us. 
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It is noteworthy tha.t the deposits are in more or less 
parallel lines north and south, which is, to say the least, 
suggestive of lode-origin. Confirmat.ory of this idea is the 
fact that the granite outcrops in the serpentine follow the 
same direction. As the ore-deposits are at or near the con­
tact of these rocks, we may suspect that the concentration 
of the mineral is connected in some way with the intrusion 
of the granite. The contamination of the ore with chro­
mium is no doubt due to the influence of the serpentine at 
the point of contact. Chromite, a mixture of the oxides of 
iron and chrome", is found always in association with serpen­
tine, a.nd is supposed to have separated (at the time of 
conversion to serpentine) from the ferro-magnesian minerals 
of the parent rock and from the chrome spinal which the 
latter often contains. One view, however, regards it as a 
primary crystallisation from the magma; while another 
ascribes it to the" after action ,. of vapour::;;. An interesting 
feature of the Ander80o ·s Creek chromite is its derivative 
nature considered as a constituent of the ore4deposit. only 
being present when the deposit is influenced by serpentine. 
A further question of interest is whether the granite in4 
trusion was not the origill of the conversion to serpentine. 
I am inclined to think this was the case, and thus, another 
question IS raised, namely, whether sf'rpentinisation all 
through the Sta.te is not due to the same cause. 

We are led by this evidence to imagine it highly probable 
that the ore-deposit will, as a. contact formation or 'ode, 
descend to a much greater depth than the present level of 
Anderson's Creek. It is likely to be very irregular in form, 
and to be devoid of the uniform boundaries common to 
fissure lodes. Its width in the solid rock win probahly be 
found to be much less than it is abo\4e the creek-level. 
Horizontal offshoots may exist in the serpentine, and the 
existence of these would explain the alternations of ore and 
rock in the auger-bore. It is quite impossible to obtain 
reliable knowledge of an irregular, perhaps ramifying, 
deposit like this from a single bore, which may not have 
been put down in the proper line of the ore, or may have 
intersected it on tbe dip and passed beneath it. 

On the whole, it appears unsafe to trust to an estimate of 
the ore in sight without furtber work. The deposit at 
surface should be contoured; a few I ines of trenches cut 
from east to west across the trend of the ore-body, and core 
bores put down in the trench lines. This work is essential 
before establishing works or arranging for breaking ore. 
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A few words on the subject of th(> chromium which 
formed such a. serious obstacle to the sale of the iron in 
1876. It is said that the element which was then 80 dele· 
tel'ious would now be found advantageous, as important 
uses for chrome steel have been developed since. 

Chrome steel was already being made at the time when 
the Port Lempricre Works were in full swing, but the iron 
produced there was not suitable. For making chromic steel, 
rich alloys containing 30 to 80 per cent. of chrome are used. 
Under 1 per cent. of such an alloy would be charged into 
crucib~e fUl'naces with wrought iron, or added to the 
ordinary bath of molten steel. The oxide of chromium is 
one of the most refractory substances known, and tends (in 
the presence of carbon) to make iron brittle and hard. The 
ore forms a good lining for furnaces. The demand for 
ft::rro-chrom~ product~ fell off very considerably in 1901, 
and consequently (say:; the Minf!Tal Industry), "several 
works formerly producing chrome steel and the alloys have 
altered their machinery for the manufacture of ferro-tung­
sten and Cerro-titanium as a substitute, because tungsten 
and titanium ores are more easily obtainable, both as to 
quantity and quality." Ferro-chrome i8 in a very handy 
form for use, but pig iron with 6 or 7 per ('cnt. of chrome 
does not appeal to the maker~ of chrome steel or the pre­
parers of ferro-chrome. who desire an ore containing at 
least 50 per cent. of chrome oxide (er, 0 . ). There are 
deposits of iron ore in New Caledonia, mentioned by Mr. F . 
Danvers Power. containing only 3 per ccnt. of chrome, and 
(:(,mparable in that respect with the Tasmanian ore. but 
they are unworked, as no use has been found for them. The 
leanness of the Tasmanian ore in chrome prevents it being 
used for ferro-chrome. The aim of anyone attempting to 
utilise it should. I think, be in the direction of making it 
a.vailable for a steel containing the desired proportion of 
chrome for stamp mill shoes, crusher rolls, stone-breaker 
jaws, safes. dies, bridge, steel, and other uses to which 
chrome steel is applied. The demand for chrome steel is 
confined to such uses, and smelters would have to accept the 
limitations of ma.rket thereby involved. They would have 
to feel their way gradually, and if they succeeded in turning 
out a uniform product, a market could eventua.lly be estab­
lished in Australasia., though for some time the sales would 
be limited. The great desideratum. next to reducing the 
per cent. of chrome, would be uniformity in the metal pro­
duced. The Lempriere Company failed to secure this. after 
'What they considered exhaustive trials . The different 
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analyses of the ore show that the chromium contents vary 
very much. It is quite possible that increased depth may 
disclose increased chrome contents, even to the extent of 
converting what is now an iron ore with accessory chl'orne 
into a chrome ore pure and simple. 
. Samples of iron are from Mt. Vulcan, snbmitted to Mr. 
\V. F. Ward,.Government Analyst, were analysed by him, 
with the following results:-

Pel' (- , nt. 

iron as peroxide ... 

Silica ... 
Sulphur 
Phosphorus .. 
Chromium oxide 
Alumina. 
Loss on ignition 

TOTAL 

75 -80 

5-40 
0-13 

... minute trace 
5-90 
4-30 
7_30 

98-83 

53 -06 per cent_ 
metaIl!c iron 

Mr. R. M. Johnston publishes in his Geology of Tafmani« 
analyses of some of this ore, .made by Mr. Woodgate, a.s 
follows:-

No 1. No.2. No.3. 

Volatile on ignition ...... , ..... 11-2 19-5 5-1 
Aluminu. ................... 2-0 15-8 5-8 
Sulphur ........................... trace only 
Phm;phorus ........ _ ........... trace only 
~.i'!le-)1agnesia-Alkalies . 

6-1 18-' 4-M ~lhca ................. ............. 
)Iu.nganese .............. . : ...... 0-5 
Chromium-SesjI;uioxide .. . . tract' 3-0 3-4 
Iron-Stlsquioxi e ............. 79-S 

" 
Peroxide ............... 42'5 80-0 

" Protoxide ................ 1-0 
Undefined ........................ 0-4 0-3 O-g 

100-0 100·n 100-0 

The Government Analyst ~detected no titanic acid in any of 
the chromiferous ores. A further sample of ore from Mt. 
Vulcan was assayed by the Analyst, and yielded 53 -3 per 
cent. iron, with no appreciable chromium. 

Mesrs. John Brown & Co., of the Atlas \Vorks, Sheffield, 
to whom I submitted &Ome of the ~nalyses, reported to me 
tha.t the composition is too variable for a.ny reliable work 
to be done with it, but, that if the pig were as good as 
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Swedish, with a regular percentage of chrome, armour.plate 
makers could use it. However, Mr. Rejchwald, Krupp 's 
agent in London, is of opinion that it is not suitable for 
their Works. This is only what might be expected, as the 
Krupp firm have a secret process for carburising their 
armour plates. 

Mesrs. Chas. Cammell & Co., Cyclops Works, Sheffield, 
inform me to the effect that the results of the smelting of 
chrome iron ores have not been very satisfactory, owing to 
the iregularity and great density of the iron produced ; 
also, to the great expense of smelting such ores. 

The Barrow Haematite Steel Co., IJimited, say that they 
are not aware that any great advance has been made 
during recent years in the way of utilising ores with a. per. 
centage of chromium. Last year they made experiment8 
with an ore containing from 2 per cent. to 4 per cent. of 
chromium, with the object of using some ores of this class 
from Greece, but the result was most unsatisfactory, and 
they had to give up all ideas of using ore of that kind, even 
in small q ualltiLics. 

In 1897 Mr. \V. C. Dauncey, C.E., in a paper on the Iron 
Deposits of Tasmania, read before the Royal Society of 
Tasmania., suggested that a mixture of two ores-chro­
miferous and non-chromifcrou&-rnight be made in smelting, 
or a percentage of the thromi urn pig could be added to the 
pure pig when melting, for the production of steel. The 
la tter could be done by melting pure pig iron in the Besse­
mer converter and adding the necessary quantity of chro­
miferous pig ; then agitate to en!>UfC perfect mixing, and 
cast into ingot mouldg. He considered that a ready sale 
could be got for the product, " providing buyers knew that 
they could buy such material , and could rely upon getting 
a steel containing the n~essary percentage of chromium 
and not varying between a maximum and a minimum, with 
a wide range." 

From the above it may be seen that experiments with 
such low chromic ores have not been successful 80 far . 
There is , however, probably more hope of success in this 
direction t han in attempting to get rid of the chromium. 
Some of it can no doubt b. expelled in puddling', but the 
process is described as being difficult, sJow, <lnd requiring 
extra heat; a.nd no mallea.bility nor uniformity in the 
product can be relied upon. Besides this, there seems to 
be no certainty as to the chromium percentage remaining 
within approximately manageable limits. Experience with 
chromic deposits does not show auy constancy as regards 
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the percentage of chrome. Mr. \\ _ F. A. Thomae, writing 
of the Aidin chrome ore-deposit in Asia. Minor (M meTal 
btdustry, Vo!' VI., 1898, p. 151), say' that the best ore i. 
got near the surface, and that in depth it invariably be­
comes pool-er. But the Port Lemprihe Co. found that the 
proportion of chromium increased as the deposit was 
worked. It is generally conceded that chrome iron are 
varies in composition in different portions of the same mass, 
and this fact has had a marked effect in limiting the appli­
cations of the mineral. In conductiug operations ttt Ander. 
son's Creek, quarries will have to be opened at different 
points, so as to aim at attaining something like a constant 
average of composition, and if that had been done in the 
old days, one drawback might have been neutralised. Mr. 
Just says: - " The closest supervision was given and details 
watched most minutely, but we never could get the iron 
.sufficiently grey or soft, nor could we secure uniformity or 
quality. " Some of t.he difficulty llIay perhaps be overcome 
by judicious and systematic blending of diifcrentores, which 
would now receive far more attention than was paid to it 
when the smelter was suddenly confronted with a hurtful 
-and somewhat mysterious constituent perfectly new to him . 

BARNES ' HILL. 

On this hill is a large deposit of ore, evidently connected 
with the one at Leonardsburgh. It is situate about two 
miles further south, on the east side of Anderson's Creek, in 
the middle of Lot 730, 640 acres, charted in the name of 
\Vm. Barnes, purchaser. This hill is south-west of the old 
I1fracombe Sawmill half a mile from the mill. At the mill 
the country-rock is soft whitish laminated sandstone of 
Silurian age. About a chain west of it a north and south 
quartz reef traverses the country, and about 50 yards still 
further west stones of serpentine occur in the Boil. On 
crossing the Tasmania water-race, about a quarter-mile west 
from the sawmill, red ironstone drift (magnetic) begins to 
appear as the surface-covering, just the same as at Leonardll­
burgh, and with similar occurrences of fibrous magnetite 
(It needle iron "). 

Within about 30 feet of the crown of the hill, which ill 
160 feet high, boulders or detached masses of hematite 
and magnetite (as at Leonardsburgh) are strewn over the 
surface. These boulder~ measure as much as 9 and 10 feet 
in diameter, often showing a brecciated and concretionary 
.structure, and appear to be derivative in origin,asevidenced 
hy small pebbles being cemented within their mass. Ncarthe 
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summit on the western side of the hill, tabular masses of 
ore, some of them 30 feet long, have been exposed by ripping 
up the surface-drift. In ODe place a mass has been cut 
down into for six feet without any change 1n the substance 
of the clayey and concretionary iron ore. There would 
seem to be a good deal of soft ground between the harder 
lumps. The most solid part of the deposit is exposed on 
the western edge of the hill , which is also steepest on that 
side, where massive blocks of nodular ore are seen for a 
vertical depth of 40 feet. Going down the hill towards the 
west and north-west, we find serpentine country descending 
to Anderson 's Creek. The hill immediately to the north is 
sandstone. It is evident that the Iron Hill is at the contact 

. of serpentine with sandstone, or in serpentine close to the 
contact. The influence of the granit,ic intrpsion is visible 
here too, in the form of stones of white aplitic granite on 
the north·west flank of the hill and down at the base, two 
cha.ins south of Gale's Gate on the north boundary of the 
property (and six chains east of Anderson 's Creek). Three 
chains west of the creek is some vesuvianite-ch lorite rock in 
a north and south line, betokening the proximity of a 
granite contact. About half a mile north-west of the north· 
west angle of Barnes' la.nd i6 the southern extremity of the 
ridge of dark granite coming south from Leonardsburgh. 

The area of the iron ore occurrence on this hiH of Barnes' 
is about 1000 feet square, and the ore appears to be in more 
solid masses and to form a. decidedly more important deposit 
tha.n that on Mt. Vulcan. But the mode of occurrence is 
similar, and I imagine the origin in each instance to be 
identical. The analysis of my samples by Mr. W. F. Ward. 
Government Analyst, is as follows: -

Iron as peroxide 
pel' cent. 
72·20 50· 54 per cent. 

metallic iron 
Silica .. 6·5U 
Sulphur .. 0·14 
Phosphorus .. traces 
Chromium oxide 6·90 
Alumina .. .. . . 4 · 00 
Loss on ignition 8 · 70 

TO'l'AL 98 · 44 

Neither titanium nor vanadium was prescnt in appreciable 
quantity. According to the analysis the ore is practically 
the same as that of Mt. Vulcan. 
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The western side of the hill being steep, affords facilities 
for testing the deposit by a. deep tunnel, in addition to 
which a series of bores should be a. part of the pro· 
gramme for exploration, This side of the property can 
be easily connected with Mt. Vulcan by tramway, and ores 
from both mines could be mixed at wil1. As the ore is not 
really in sight, no definite estimate of quantity can be made, 
hut probably 2,000,000 tons exist in the hill, provided that 
the width of the deposit does not contract within 100 feet 
of depth. As said above, these superficial deposits are 
almost certain to shrink in width as depth is attained and 
when the channel of the primary ore is reached. This 
makes exploration in depth highly necessary before laying 
out the actual work. Once assured as to permanence, 
quarries can be opened with ease on the west face of the 
hill, and the output sent down by gravitation to any level 
selected for the tramway. The distance from here to the 
old deep-water jetty on Red Bill Point is 7 miles, of easy 
grade. The ore in this hil1 is more massive and in larger 
quantity than in any other known deposit ahout here, and 
when operations are resumed in the neighbourhood this 
ore-body will form an essential part of any scheme. 

llfrarombt Iron Mine.-Two miles south-east of the above 
is a deposit of hematite, situate on the range of the Blue 
Peaked Hill, one summit of which is known by the name of 
the Sugar Loaf. From the eastern sine-line of 'Lot 511, 
640 acres, John Munro purchaser, this r:mge rises steeply 
to 800 feet above the farm land at its hase, and attains a 
height according to my aneroid-reading of 1090 feet above 
sea-level. The strata of which the range consists are grey 
sandstones and conglomerates striking N. 200 W., and 
dipping south-west. Some prospecting for gold. with abor­
tive results, has been carried on in the upper part of the 
hill. The beds belong to the auriferous series, and appear 
to be the opposite portion of an anticline, of which the Blue 
Tier and Cabbage Tree Hill strata form the eastern side. 
Tn my traverse of the range I did not see much quartz in 
the rocks, but small veins have been trenl'hed a.cross on the 
hillcrest. 

A band of brown hematite ore runs up the hill in anorth­
easterly direction, and is found as loose lumps and blocks 
for a width of 50 or 60 feet. The hill slope is so densely 
timbered (with peppermint and stringy-bark) and the lower 
p&rt of it 80 overgrown with ~crub that t.he dimensions of 
this lode (for lode it appears to be, transgressing the .trike 
of the strata) cannot be ascertained without the land being 
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first cleared. Mr. Gould stated the length of the outcrop 
as 300 yards, and the average width 66 feet, and he esti­
mated 350',000 tons of ore as existing down to the level of 
the plain, of an average quality of 55 to 60 percent. iron for 
a large portion of the lode. The quality deteriorates towards 
the upper end. This ore is over a mile from the exposed 
southern boundary of the serpentine, and as might be 
expected, is free from chrome, and t.he Government Analyst 
reports that it contains no appreciable titanium. Samples 
analysed by him contained 56' 8 per cent. metallic iron. I 
do not know of any granitic rock near here, but I did not 
search the basin of Anderson's Creek on this parallel. It 
would appear, however, that such rock does extend as far 
south as this, for I was shown a specimen of coarse peg· 
matitic granite with large crystals of mica from Holwell, three 
miles further south. I regard the Ilfracombelodeas h.aving 
the same origin as the ore at Barnes' Hill and Leonards· 
burgh, the difference being that the two latter deposits 
followed the intrusion of granitic rock into aerpentine, 
while this results from a disruption of sandstone. Conse· 
quently, those are chrome-bearing and this is chromeless. 

The continuation of the deposit westwards is concealed 
below the level farm·land at the foot of the range. Below 
the soil of this land are flat-lying sandstones belonging to 
the Permo·Carboniferous system. The iron lode will not be 
found to live in these, but will be in the Silurian rocks, 
upon which these sandstones were laid down. 

The course of the old Ilfracombe Sawmill Tramway passes 
this deposit, and the shell of an old blast·furnace is still 
standing in the field at the loot 01 the hill. As lar as I can 
learn, this is _ the oldest blast-furnace in the district. The 
Ilfracombe Iron Company was formed in the early seventies 
to work this lode, a manager was procured from Victoria, 
and the furnace erected. After trials and failures the 
company stopped, after expending nearly £10,000. 

With hard fuel (coke) a medium·sized blastrfurnacewould 
smelt the ore estimated to be contained in the deposit above 
water·level in about seven years, a period insufficient to 
reimburse the owners for the outlay, so that one of two 
methods of dealing with this lode would have to be 
adopted-I. Break o~t the ore and ship it to iron smelting­
works in Australia. After the construction of a tramway 
(about 7 miles) to Beauty Point on the Tamar, the ore 
could probably be mined and put on board. for 68. per ton. 
After adding for freight to an Australian port, the cost 
would not be prohibitive, though quite high enough for 



32 

A ... tralian smelters. 2. Amalgamate with a company ex­
ploiting the Leonardsburgh and Barnes' Hill deposits, and 
work the three conjointly. This would allow any desired 
.ystem of blending to be adopted, and should really be 
the course to aim at. ~ 

If it should be decided to make charcoal iron, production 
would Dot go on at a very rapid rate ; perhaps 60 toos of 
ore per furnace per day would be charged, equalling, say, 30 
toos of iron. This would mean about 20.000 tona of ore per 
furnace per year. The capacity of cha rcoal blast-furnaces 
i8 smaller than that of those in which coke is used as fue1. 
Those in Sweden produce on an average only 13 toos pel 
day ; the largest, 40 to 45 tons. (Jas. Douglas, Swedish 
Iron Metallurgy and its Applications to Canada. Journal 
Canadian Mining l ... tit"t<, Vol. II .. 1899, p. 41.) The two 
charcoal iron furnaces near Ulversl.one produce about 3(J 
tons of iron per week (JI eklllur!l1l of lrofl, T. Turner, 1900. 
p. 161). The charcoal iron furnace at Swift'. Jetty, Middle 
Arm, used to turn out about 30 tons iron per week. But 
this rate of production at Ilfracombe would not pay for the 
plant and tramway. 

Whenever the iron enterprise is resumed in this district. 
I am of opinion that the proper plan to pursue will be to 
combine operations and work these three properties as one 
concern. By themselves they do not constitute propositiolls 
of sufficient magnitude to attract the capitalist ; but can· 
jointly they hold out better prospects, and ahove all make It 
en.aier to attain BOme degree of uniformity in the product . 

Looking at the propertiee in this light, there remains the 
question whether it is better to export the ore to smelting 
works in Australia, or to smelt it on the sJ>O:t, and in the 
latter case, whether coke or charcoal would be the wore 
desirable fuel. 

First, as regards the cost or raising the ore, mining will 
perhaps be a little higher than at the Blythe, as the deposits 
contain a large proportion of smalls and waste, which will 
have to be eeparated by sorting. If we put down 5 tons of 
atull' as the daily duty per man, and two tona of this are 
rejected &8 deada, it will leave 3 tons of ore for the daily 
"'age of 81. 4d., viL, 2 •. Btl. per ton; allow for BOrting h. 
per toD. The richer the ore, the greater the neceooity for 
reducing it to uniform and moderately-eised pi...,. The 
poorer oree, with • loo.er structure, caD be taken to the 
furnace in larger piecea. Ore. which are too small resist 
the blast and preaent diIiculty. They are sometimes 
briquetted, sometimes mised with melted slag, and then 
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charged; they mostly lend themselves to direct processes 
with charcoal fuel. Tramming Is.; stores, shipping, man­
agement, and incidentals, say is. 4d.; making a total of 
68. per ton lo. h. at \Vest Arm or Beauty Point. It may be 
that these costs could be cut down by carefuny planning for 
a regular and fairly large output. 

The ore, if exported, would, owing to ita chrome contents, 
be either treated by itself or appropriately blended with 
other ores. The net product in any case would be suitable 
for a special and well-defined market, which it should be the 
enneavour of the proprietors to thoroughly establish and. 
extend rather than to attempt to introduce the iron for 
general uses. Crushing-rolls and shoes and rlies in stamp 
mills would constantly absorb the bulk of the steel made 
from such iron. When made of chrome steel these parts 
of the battery have a longer life than when they are made 
of cast iron. T. A. Rickard, in his" Stamp·milling of Gold 
Ores," gives the duty of chrome shoes in several batteries in 
the United States and Australia as 202 tons, 251 tons, 585 
tons, 190 tons ore,compared with cast iron, 80 tons, 115 tons, 
105 tons, 135 tons. Mr. W. Broadbridge (Mining Journal, 
Sept. 13, 1902) cites 390 tons in the Transvaal as the duty 
reached by chrome steel shoes. The softer metal would 
come in well for the dies, provided the toughness is main· 
tained. 

As rega.rds smelting on the spot, the plan would be either, 
(1) to produce pig iron by blast·furnace smelting with coke, 
either imported or made from imported coal; or, (2) to 
produce it with small blast-furnaces bullt for the use of 
charcoal fuel. 

I suppose that coke could not be imported for less tha~ 
18s. or 208. per ton, and it would ha.ve to be of good hard 
and strong quality, low in sulphur and ash, and free from 
phosphorus, say not exceeding 1 per cent. of sulphur and 10 
per cent. of ash. Gas·coke is generally objectionable, being 
soft and sulphurous and rich in ash. The quantity required 
for each ton of pig iron produced would he from 17 cwt. to 
a ton. If coal is used, the quantity nt'eded is greater; 
ordinary bituminous non·caking coal will be consumed in 
the ratio of 30 cwts., or even 2 tons, to each ton of iron. 
It is sometimes used in conjunction with coke. 

But it would appear that the cost of delivering coke and 
coal to blast· furnaces near the mines must be, for the 
present, a drawback, which could be minimised only by 
some special circumstances. 
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The alternative fuel is charcoal. In America, Austria, 
and Sweden this fuel is still made use of, and in the last­
named country to a large extent and with remarkable 
results. Sweden occupies a pre-eminent posit.ion in char­
coal iron-making, but it is not generally appreciated with 
what continuous and strenuous effort she maintains it. 
lier output is small, but the purity of the metal proquced 
compensates for this, otherwise we may be sure that the 
Swedish iron compa,nies would increase thei r produce with 
the aid of mineral fuel. But everything is done with a view 
«)f attaining the desired end, viz., quality in preference to 
quantity. The quantities of iron ore smelted annually 
throughout Sweden do not a~lOunt to much more than a 
million tons, less than the output of one of the large mines 
in the United States for a single year, and yet the iron 
industry is the basis of Sweden's prosperity. Large forest 
areas are utilised in connection with the smelting' works; 
the best quality timber is used for wood pulp·making; the 
second.c1ass stuff goes to the sawmill, and the lowest grade 
is used for charcoal· making. Everything is turned to 
account. From the sawdust and bark is extracted gas, 
which is employed for converting charcoal iron into open 
hearth steel. The greatest attention is paid to the nature 
of the wood. Tim~er is sought which contains the least 
phosphorus, and the predilection for such wood is carried 
to extreme lengths. Excessively minute differences may 
not seem to matter much, but the pine ill Sweden contains 
a little less phosphorus than the birch, and the latter has 
actually been known to be systematically destroyed in order 
to plant the fir in its stead, merely because by this mean~ 
the proportion of that undesirable ingredient would be 
reduced by O· 001 per cent. The furnaces in Sweden are 
small, not exceeding a capacity of 40 or 50 tons a day, but 
every ingot is individually and conscientiously examined 
and smoothed, and the utmost is done 'which can be done 
to produce high-grade metal fit for tools, watch-springe, 
bicycles, &c. 

Our deposits on Anderson's Creek a1'e, so far as can be 
seen at present, likely to yield only a few million tons 
down to creek-level (though it is possible that as much more 
ex.ists below that level before the deposit contracts in 
width), and the question of devoting attention to quality or 
product rather than to quantity deserves consideration. 

From 16 cwt. to 1 ton of charcoal would be requieite &8 

fuel for each ton of iron produced. For a small furnace 
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producing 15,000 tons a year, 10,000 to 15,000 tons of char­
coal would have to be supplied. 

Mr. C. H. Curtain, Inspector of Mines at Queenstown, 
in a report to me upon charcoal-making, states as a result 
of actual experiment in the timbered countl'Y on the West 
Coast, that 162 tons of wood could be got per acre ( = about 
40 tons of charcoa.l). This yield is a high one, and perhaps 
would not hold good over any large area. Great discrepan­
cies exist in the statements of the wood and charcoal yield 
per acre in other countries. We know that charcoal weighs 
20 per cent. to 25 per cent. of the wood from which it is 
made, but there the agreement ends. Forests in, France 
are stated to yield Ii ton dry wood per acre, and this is 
high compared with some countries. In Sweden the yield 
used to be about! ton per acre (large wood only), and in the 
United States t ton is also calculated, though some actual 
work there has resulted in a yield of nearly 2 tons per acre. 
Manifestly, all depends upon how heavily the ground is 
timbered. Although Sweden is covered with forest for 
three quarters of its entire area, the individual trees are of 
no great size, and I think we may estimate a much greater 
cut per aCfe for the Tasmanian bush. It is probable, how­
ever, that 1000 acres annually would he required to supply 
each furnace. The Asbestos Range for miles would be 
available for this, not to mention the more lightly-timbered 
land nearer to the mines. 

For limestone, practically inexhaustible sources can be 
resorted to. The massive occurrences of pure Silurian 
limestone on the road to Winkleigh could be used, and the 
stone conveyed by tramway to the furnace. 

Therefore, provided the desired quality could be produced, 
I do not think there is any radically fatal obstacle in the 
way of using charcoal fue1. The sulphur per cent. is 
rather high, b.ut .good authorities give the assurance that 
this can be greatly reduced by melting the pig with an 
admixture of ferro-manganese. The quantities of pig pro­
duced would be comparatively small, but the extra price 
commanded would compensa.te for this. Just as Swedish 
iron has heen made a speciality, I believe the time will 
arrive when the special features of the Anderson's Creek 
iron will be recognised, and if uniformity in the quality 
can be maintained it will fetch special prices. The splendid 
appearance of the iron which was sent from here to England 
for exhibition attracted universal admiration, and if it can 
be made a saleable commodity, a demand for it for special 
purposes would soon spring up in the Commonwealth. 



36 

It seems to me that the time has come for a renewal of 
the experiments, with the added aid of modern knowledge. 
With the approaching establishment of the iron industry in 
Australia, these fiue deposits of are, surrounded by plentiful 
timber, near ample supplies of flux, within easy reach of 
deep water, ought not to be suffered to lie neglected because 
some trials a great many years ago were not successful. 
'Vith renewed trials, designed and carried out under the 
best technical supervision, the result might now be very 
different, and I would commend the undertaking to any 
who are prepared to go thoroughly into the matter, and sce 
what cal). be dQne in the way of turning these famous orcs 
to practical account. 

Swift's Hematite.-There is a further deposit of iron ore 
in the Beaconsfield district, situate on the west side of 
Brandy Creek, covering an area of a few hundred square 
feet , 'in the form of tabular masses of concretionary hema­
tite and impure ironstone, met with just below the covering 
of surface-drift. It has probably a downward extension 
in the form of veins of hematite of no great size. A pro­
longation of the belt in a south-easterly direction is 
observable along the east side of the Cabbage :r'l'ee Hill. 
It is noteworthy that no eruptive rocks are exposed any­
where in the neighbourhood, and that the ore is free from 
chrome. The country-rock is Silurian sandstone. The 
deposit is propably connected with the quartz-reef epoch of 
intrusive activity. My samples of the ore, assayed by the 
Government Analyst, yielded 51·5 per cent. metallic iron. 

The best of the deposit has been worked out by the Tarnal' 
Hematite Iron Compa.ny, who put up a charcoal iron 
furnace on the Middle Arm (Swift'. Jetty). and produced 
500 tons of excellent pig in the first half of 1875, The 
furnace waS lighted on January 1st, 1875, and after a few 
initial misha.ps, was soon got into satisfactory running, 
showing a capacity of about 5 tons of iron per day. A trial 
casting of the iron waS made at Peter's Foundry in Laun­
ceston. Two tons of it were run into moulds of fly-wheels 
for chaff-cutters, tramway wheels, small wheels for the 
L:'lunceston and Western Railway, panels alid rails for 
palisading, various parts of ovens, &c. It proved easy to 
melt. free from sulphur, and was pronounced soft and 
bighly creditable in respect of texture, tracture, and grain. 
It was considered tougher than the Scotch iron which was 
tested at the same time. In the trials the pig wa.s sorted. 
so as to separa.te the very hard or white iron. The softest. 
was selec~ed for the castings, and was smelted without any 

• 



• 

37 

mixture with other irons. When run, it proved soft 
enough to take the finest impressions in the moulds. The 
castings made in Melbourne were also stated to be superior 
to those obtained from the ordinary Scotch pig, but as the 
company could not obtain superior prices in Melbourne, 
they shipped a couple of hundred tons to Glasgow to try 
the home market. It was estimated that they could pro­
duce and land pig iron in London at a cost of from £4 
to £4 lOs. per ton. The parcel sent home was sold at. 
£6 7 •. 6d. and was reported " of good quality, though 
rather rough." The analysis was: -

Iron 
Combined carbon 
Graphite ........... . 
Silicon ... . ....... . 
Sulphur ........ . 
Phosphorus ..... . 
Manganese .. . 
Loss ........... . 

Per cent. 

94 ·40 
0·96 
3·08 
0·89 
0·22 
0·09 
0·24 
0·12 

100 00 

Between 1873 and 1875 a drop in the market value of pig 
iron to the extent of 50 per cent. took place, and in June, 
1875, the furnace was blown out. The published reasons 
for suspension were various. The depression in the iron 
trade was one; another was that it was intended to raise 
fresh capital and add to the plant.' No doubt the fall in 
prices affected the enterprise materially, added to which 
was the small scale OD which work was carried OD. The 
deposit was never opened up extensively, and it is still 
impossible to say what quantities are available beyond the 
limited exposures at surface. 

COAL MEASURES. 

In various parts of the Beaconsfield district beds of 
Permo-Carboniferous age are exposed, and appear to repose 
horizontally or at slight angles of inclination (10 to 100) 
upon the tilted or truncated edges of the Silurian slates 
and aandstones. They are exposed on both sides of' the 
Middle and West Arms, a little way up Anderson's Creek, 
and on Lot 511 , 640 acres, John Munro purchaser, west of 

• Mr . .A. H. Swift, the M anagpr, died Februal'Y, 187U, Slid work was 
never resumfld sfterwarda. 
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the Blue Peaked Hill , near the old Ilfracombe blast-furnace. 
They extend southwards thence, and re·appear in the neigh­
bourhood of Winkleigh. They are believed to be represented 
further west across the valleys of the Franklin and Rubicon, 
and thus to effect a connection with the Mersey basin. If 
there has been an uninterrupted layer of Permo-Carboni· 
ferous sediment over this area, there is no reason why the 
Mersey coal seam could not have extended as far east as 
Beaconsfield; and even if disturbed by subsequent green­
IItone intrusions, surviving fragments of the seam might 
still occur, if (and this is an important proviso) not removed 
by denudation. Lithologically, the sandstones on the West 
Arm correspond well with some of the coal-bearing series 
in the Mersey basin. On the other hand, there may have 
been separate basins in which the vegetable matter now 
existing as coal accumulated under identical conditions 
prevailing throughout the whole area. Only actual trial 
and observation can show whether any survivals of these 
hypothetical deposits are concealed within the strata 
observed. 

llfracombe Goal.- On John Munro 's purchased Lot 611, 
640 acres, at the western base of the Blue Peaked Hill and 
on the old Ilfracombe Tramway, is Hinds' Field, a fiat 
plain, the bed-rock of whicb consists of nearly horizontally­
bedded soft sandstones, alternating with shales. Three 
bores were put down near Hello Creek 36 years ago, but it 
is difficult now to obtain a reliable account of the results; 
one of the bores is said to have reached some coal or coaly 
matter. The creek runs through the field at the base of 
rising ground a little south of the furnace, and exposes the 
beds of a soft micaceous sandstone. The south bank is 
about 25 feet in height, and a cut was made into it for my 
inspection. This showed a. vertical section. as under: -

Soil and sandstone . 
Light-coloured soft laminated sandstone .. . 
Dark soft sandy shale with carbonaceous 

markings ............. ...... .... . 
Grey and yellow bedded sandstone 
Grey and dark soft sandy shale, finely lami­

nated and stained with carbonaceous 
matter .................. . .. ... . . . 

Strata concealed down to level of creek 

ft. in . 
15 0 

1 0 

o 6 
3 0 

2 6 
2 0 

24 0 

. . 

• 
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The becls dip ea~t at an angle of two or three degrees. 
They are 220 feet above sea-leveL There is nothing imme· 
diately adjoining the occurrence to fix its geological age. 
On the high field east of the creek are stones of hluemetal 
(diabase, greenstone) which have been brought down from 
still higher ground. This rock is the constant associate of 
our Coal measure formations. From what indications are 
available, I am inclined to ra.nk these sandstones as above 
the Lower Marine beds, and therefore roughly con'es­
ponding with the Mersey Coal Measure sandstones. If the 
diamond-drill is brought into the neighbourhood by the 
East Tasmania Company, it wouhl be a. good opportunity to 
test these beds, and see definitely whether any seams of coal 
exist in them. No positive knowledge is obtainable without 
boring. If a bore is put dowll on the bank of the creek, 
the eastern bank is preferable, as the indications of coal 
ho.ve been found on that side, and from the difference in 
the height of the banks it is quite possible that the creek 
is along a line of faulting. 

Middl" Arm.- The sandstones on the west side of the 
Arm were tested by Mr. Dally a long time ago. Mr. David 
Dally tells me that a shaft at the Scotsman's Point, near 
the smelting furnace, waS sunk 20 feet down to water-level 
in sandstone containing small carbonaceous seams. Dally's 
shaft up Brandy Creek was also sunk 20 to 30 feet, and 
then a bore continued 80 feet through sandstone into 
the supramarine conglomerate. Another bore up Brandy 
Creek, 225 feet deep. traversed the mudstones. No satis­
factory result was obtained from any of these bores; 
unfortunately, t.he boring-registers are not now availa.ble. 
The l!Iandstones overlying the marine series are the proper 
home of coal seams, and the test-boring was a perfectly 
legitimate undertaking. So little being known about these 
bores, I cannot say whether the tests were adequate or not. 
Certainly it would have been useless to go below the Lower 
Marine beds. The general disposition of the strata here 
seems to be &8 follows, in descending order:-



.... l 

Drift of the re~pnt and late 
Tf'rtiary pel iI)JIIl. 

'I'ertiflry Ba8alt. 

Lower Terlisl'y clays with 
lignite. 

Mt'~zoic diabasto. 

P"Tflto-Cal'oonif"'ou, :­
Sandstone8. 
CongloDlerate. 
Lower M arinf' Series. 

Pebble bed8. 
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Overlying All! CIJuntry, & little inland from 
Mid<l1e AI'UI : and between here and York 
Towll. 

On tilt' cout along eut 8ide of lurveyed 
Township of Iltracomb6, terminating north­
warda at Inspection Head. 

Below the btl..\Islt at Beauty Point: Ophh' 
allm-ial, &~. 

At Port Lemprier6, north !lido of West Arm: 
crO\YD of hill {last of Middle Arm. 

Middle and West. Arms: WI'8t of Sugar Loaf. 
Middle Arm. 
CaiCarf'(lu8 mudatont'8: eut eide of Middle 

Arm, York Town. 
Middle Arm: baae of ayattm. 

and continuing the succession downwards elsewhere III the 
district a8 under :-

DflVonian. 

Silurian. 

Cambro-Silm1an. 

-----

I Granite at Anderson'8 Creek. 
Serpentine at Anderson'8 Creek and Blue 

Tier 

Slates, aandatones, quartzit6l, conglomerate, 
and limeatoDf> at Cabbage Tree Hill, Blue 
Tier, &c. 

I Slatt'S and SChilt8 of Aab&lto8 Range. 

Between 30 and 40 years ago a bore was put down west 
of Beauty Point by Mr. Zephaniah Williams. I am told 
that it went down 80 feet, and btruck some coal or lignite. 
From its position, I should think it would be the latter. 
Mr. Dally tells me tha.t the same forma.tion was bored into 
200 feet by Rawson on F. Y. Wilmore'. land ea.t of Middle. 
Arm. These strata fringe the Tamar River higher up its 
course, at Muddy Creek and elsewhere, and belong to the 
early or Palaeogene division of the Tertiary system. The 
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development of lignite in this basin suggests the desira­
bility of some ca.reful tests being made of its quality, with 
a view of ascertaining whether there is any approach 
towards the so-called bituminous nature of some brown 
coals, also the proportion of ash, and generally the COll­

stitution of the substance. Although our coal is fairly 
cheap, it is conceivable that a lignite fuel duly compressed 
and prepared as brown coal briquettes at a very low cost 
might appeal to some householders if anything like a 
reasonable quality, say, half the heating-power of our usual 
coals, could be maintained. It would practica.lly be equi­
valent to wood fuel in the convenient form of briquettes. 
There is at present no demand for such an article, and good 
deposits of lignite have not been opened up, but the occur­
rence of small quantities at several points makes it possible 
that there may be more of it. 

IV est Arm.-The sandstones which line the northern and 
southern shores of West Arm are appropriate beds for 
Permo-Carboniferous coal seams. A few trials have been 
made, but without finding anything of value. A bore at 
Port Lernpriere had no result. I visited the north side of 
the Arm, and found a short cut into the bank, called Dally's 
Tunnel, north-west of Red Bill Point. across a bed of yellow 
and grey sandstone, banded with carbonaceous matter, 
dipping about 70 N .E. Beyond these small coaly sandy 
seams in the tunnel. nothing is disclosed. About 50 yards 
west of this is a small shaft sunk 18 or 20 feet, but Mr. 
Dally states that only fossil-wood was found in it. On the 
beach near here, at low tide, an outcrop of stony carbon­
aceous matter is visible, and this would come below the 
beds shown in the short tunnel. There is also an old bore 
about a chain from the shore, put down by Mr. D. Dally 
for 75 feet in sandstone, but I could not find the exact site, 
and I understand no coal was struck. 

These beds cross the Arm to the South-east, and crop out 
on the south shore at the base of the promontory of Red 
Bill Point. A deep bore near Port Lempriere (hut not too 
far east or it would catch the intrusive diabase) would 
intersect them and prove the strata down to the fossiliferous 
mudstones. As, however, the edges of the strata, which are 
crossed in descending order by walking along the beach 
between Port Lempriere and the mouth of Anderson's 
Creek, do not show any coal outcrops, I fear there is not 
much chance of good seams being found. At Monk Town 
the fossillferous horizon (Lower Marine) is reached, and 
below this we need not look for coal. The country south 
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of the Arm is covered with recent. drift. which conceals 
the bed-rock from view and the beach, therefore, is the 
best place for examining the outcrops of the strata. The 
indications a.re not encouraging; at the same time, the 
possibility of the existence of seams is not excluded. 

The net result of my examination of all these Permo-Car­
boniferous sandstone beds is as follows: --

1. They may, I think, be assigned to the geological 
horizon of the Mersey measures. 

2. There is a possibility of coal seams existing in them, 
but the few trials made have been unsuccessful. 

3. There are no favourable indications in the shape of 
coal outcrops. Coal markings are the only visible 
signs. 

4. There is, accordingly, great uncertainty as to the 
occurrence of payable seams. 

5. The indications admit of the use of the drill. The 
two best sites for boring are on the Ilfracombe 
Tramway at the Sugar Loaf and at Port Lem­
priEn'e. At Middle Arm I think the Lower 
Marine series would be reached too soon to make 
it worth while to put any more bores down there. 

It is needless to add th/lt the discovery of coal in the dis­
trict would have an important effect on the iron enterprise. 

EAST TASMANIA MINJ.~. 

This property comprises the sections east of the Tasmania 
Mine, and the work done consists of a shaft sunk to a depth 
of 213 feet and levels driven at 100 and 200 leet. 

The shaft being down to 29 feet from the surface, sinking 
was resumed in May, 1889, under the direction of Mr. J. 
G. Payne.. By January, 1890, it was sunk to 213 feet, 
when, there being no change in the country, a prospecting 
drive was started at the 200-loot level. In the upper part 
of the shaft poor quartz veins were freely met with. Below 
100 feet the country became hard, a.nd below 200 feet some 
.of the hardest ground known in Beaconsfield came in, and 
sinking left off in very hard country. 

A level north was driven a.t 200 feet for a. distance of 351 
feet in sandstone and slate without result. At 100 feet 
two levels were driven,one north-west for 617, feet,another 
soutb-east for 580 feet. In the north-west drive, at 350 
feet, a quartz leader, 4 to 6 mchee wide, of strong hard 
stone, was cut , running parallel with the drive. It pitched 
underfoot. but on cutting up the bottom of tbe level it was 
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not found to improve. The sandstone, which carries 
honeycombed quartz here, is much disturbed for 8 to 10 
feet, loose blocks existing with crevices between them fully 
half an inch across. These are filled in with quartz. The 
formation was cut into east for a. few feet, when limestone 
was met 'with. A few feet were also driven west into blue 
slate. At the time a suggestion was made that it might be 
the heaved cha.nnel of the Tasmania reef. I dissent from 
this idea. Such belts of shattered rock are not infrequent 
in these strata. At 387 reet the drive passed through & 

narrow band of limestone (12 feet), and then into brown 
sandstone full of small veins of quartz. 

The level driven south-east for 580 feet was in dark grey 
and greenish sandstone and slate. Some small veins of 
quartz were pa.ssed through, and these were prospected 
before finally suspending work. All underground opera.­
tions ceased at the end of December, 1890. 

The object of the above shaft anti drives was to intercept 
the eastern extension of the Tasmania reef. Assuming the 
reef to continue to that distance and to approach the sur­
face, and to have preserved anything like its observed 
course, or if faulted, to have been heaved only a moderate 
distance north or south. the work was calculated to attain 
the aim in vit'w. It completely failed , however. Before 
considering reasons for the want of success, the diamond­
drill bore must be mentioned, which was put down 6 chains 
south of the shaft to intersect the reef in depth. This was 
started on the Tasmania. Company's ground in April , 1890, 
and was conti!lUed to a depth of 978 feet. 4 inches, passing 
through-

Surface clay 
Sandstone ., 
Slate . 
Impure limestone .. , .. , ..... , ... 
Slate... . .... ' ........ ' 
Into dark-blue limestone ........ . 

• TOTAL ....... " .. . 

ft. 

12 
68 
35 
64 

278 
520 

978 

ill . 

0 
10 

2 
0 
0 
4 

4 

The bore left off in the limestone, which forms a thick 
bed along the eastern side of the Cabbage Tree Hill , and is 
referred to earlier in this report. It appears to be con­
formable with the sandstone aurl slate with which it is 
associated, and accordingly, I estimate that its base would 



be reached at a depth of 200 feet from the bottom of the 
present bore. The bore w~s in a position to strike the 
Tasmania. reef on its normal course, but nothing approach­
ing the nature of a reef was intersected. The conclusion 
which was arrived at was that the Tasmania reef had been 
faulted so as to escape both the bore and the drives. In 
addition, it was thought that in any case, whether faulted 
or not, the reef may have failed to rise to the surface in the 
East Tasmania ground, and that the levels may have passed 
over it. 

A consideration of the state of things in the eastern 
workings of t he Tasmania Mine wi1l help us in coming to a 
conclusion as to what we may expect to find in the East 
Tasmania ground. 

The 700-foot level is the one which has been driven 
furthest east. It would be about 650 feet from the surface 
in the East Tasmania sections if extended so far,· and the 
level end is 655 feet from the boundary (or 374 feet from 
the vertical bore). 

A.t 66 feet behind the face the level entered the lime­
stone, which continues to the end, and as the bore is in 
limestone of identical nature, it is reasonable to suppose 
that similar rock occupies the intervening space. Behind 
the limestone, conformable with it and underlying it, the 
level passed through a bed of dense, tenacious clay, about 
36! feet thick in the drive, equal to a true thickness of 32~ 
f(~et (about). This clay band is known in the mine as "the 
dyke." \Vestwards it merges gradually into a zone of what 
can best be describfd by the term "broken formation," or 
"broken country." This consists of sandy materialshowiDg 
lines of false deposition, and containing angular fragments 
of sandstone, giving place to the west to more solid rem­
nants of rock, and conveying the impression of shattering 
and disintegration in situ. Hard blocks of sandstone are 
met with , having the sandy material between them, for a 
length of about 60 feet. It is noteworthy that the reef in 
this section of the level becamel irregular, splitting and 
jumping up and down. The reef tails out just where the 
broken formation begins j its track goes int.o the broken 
for a little way and then disappears. 

In the level above the 600 feet, the reef behaves in the 
same way when the broken country is entered. The end in 
that level does not go far enough east to reach the clay 
" dyke." It has been driven parallel with the country in 
the sandy broken formation t.() pro\ide filling for the slopes, 
a.nd consequently does not enter the timestone. 
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The alluvial gutter, which was entered in the upper levels 
of the mine, does not descen<f" to this depth; the broken 
formation is in situ, and not all uvial. 

Connected with the shattering of the rock, it is quite 
possible that some faulting of the country took place, re­
ducing the original clay sla.te to the present clay band or 
I I dyke" by rubbing against the limestone. Between the 
clay and the limestone I certainly saw a gap of 3 or 4 
inches, but this may be due to dissolution of material. If a 
heave has taken place, it is the best thing that could 
happen for· the East Tasmania Company, provided the 
heaved portion of the lode is in their ground. A far more 
serious occurrence would be the dying out of the reef before 
reaching the company's sections. 

The actual appearance of the reef in the east end of the \ 
700·foot level is sufficient to cause anxiety. It feathers out 
when entering the broken country. It has no appearance 
of having been sheared off by a fau lt, and there is no track 
or channel in the limestone. From this I deduce that the 
chances are rather in favour of the reef not re·appearing in 
the strata lying east of the limestone belt. If so, the way 
to find it eastwards would be to bore deep enough to reach 
the downward prolongation of the sandstone below the lime· 
stone. below the clay, and below the broken formation. 
Assuming 500 as the mean dip of the strata, Lhe present 
bore would have to be deepened to HmO feet, or a bore 
within the boundary sunk to 1624 feet in order to intersect 
the limestone, the clay « dyke," the broken formation, and 
touch the solid sandstone which may be expected to enclose 
the reef in its normal state. These figures are subject 
to alteration by any variation in the dip of the strata in 
depth. To work the reef east of the boundary still greater 
depth s would be requisite. This calculation is 011. the 
supposition that tpe reef feathers out all the way down in 
the hroken country, and does not continue into any for 
mation east of that. 

There is another supposition which accounts for the 
absence of the reef in the broken formation and limestone 
owing to a pinch, and which a.~umes a re--appearance of it 
east of the limestone belt at the same levE-I. There is, of 
course, a chance of this. To prove it a line of bores ought 
to be put down along the Eabt Tasmania boundary. which 
would touch the limestone at 800 feet. By boring in the 
Tasmania Company's ground at the distance of the old 
borehole from the boundary a line could be selected in 
which the limestone could be reached at l~!'Is than 500 feet. 

• 
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Do';'n to a depth of 100 feet,the gr und has been proved by 
the 1100 feet of driving from the T~st Tasmania shaft, and 
to a depth of 200 feet by the deeper level lor about 351 
feet. There remains, therefore, prove by bores the 
ground between the 100 and 500 fe t. 

It has to be borne in mind that,' the event of faulting. 
the missing part of the reef may I ve been heaved a con­
siderable distance north or Bout. As far as the East 
Tasmania is concerned, the line 0 ores would extend along 
the south-west boundary lines of Sections 231, 252, and 62. 
On the boundary of 252 tbe bore would have to be 300 feet 
deeper. This line would be 2112 feet long north-west to 
south-east, and the bores would certainly prove the ground 
down to the level of the limestone. If the reef really makes 
again east of the limestone, it would be intercepted by these 
bores, which, to preclude any possibility of it passing 
between them, must not be more than 240 feet apart. 

The reef in the upper part of the Tasmania ground has 
been eaten away by the well-known alluvial channel, but 
the 600-foot and 700-foot levels are below this, in country 
which is not the filling of a river valley, as is proved con­
clusively both by the nature of the rock and the inclination 
of the hanging-wall to the east. The inclination would 
have been in the reverse direction if this wall had been the 
eastern bank of a river basin. 

In conclusion, I will concede to those who hope to find 
the reef again eal::lt of the limestone t.he liberty to argue 
that the broken country represents the plane of a large 
fault which has displaced the reef, and that it will be found 
either in or beyond the limestone heaved north or south. 
This is not impossible, and I do not press my objection to 
it, which is that the reef shows symptoms of degeneration 
before it actually enters the broken zone. Looking at the 
indications, I am rather disposed to connect the rock shat­
tering with the actual formation of the reef, that is to say, 
that both occurred at the same time. All reefs must have "" 
a termination somewhere or other, and I conceive it highly 
probable that this broken ground formed the end of the 
fissure, and received only the final, uncertain tricklings, so 
to speak, of the silica solutions which, in the more defined 
channel to the west, crysta.llised as the famous reef. I am 
ready to allow, however, that this is only reasoning from 
facts which may be susceptible of another interpretation, 
and may, as far as the East Tasmania. Company is con­
cerned, be put to the test by the boring alluded to above. 
I say, as far as the East Tasmania is concerned, because the 
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possibility exists of the reef being heaved outside its pro­
perty altogether. 

Ophir M ine.-This is now being worked by the Tasman 
Ophir Company in the alluvial lead which runs along the 
base of the eastern slope of the Cabbage Tree Hill. The 
main shaft is sunk to 405 feet. At 300 feet and 400 feet 
levels have heen driven east. The 300-foot level extends 
58 feet; the first 14 feet are in solid sandstone, dipping 
450 to the north-east; the ground then changes for 6 feet 
to a soft sand and clay, succeeded by 25 feet of black clay. 
A body of wash was then struck, composed of sand, water­
worn pebbles, and angular stones of quartz. Two sets of 
timber were put in in a drive south, but the wash ran and 
the drive had to be blocked. When I was there, this wash 
yielded a few colours of gold per dish. 

The 400-foot level has been driven about 140 feet. For 
the first 85 feet the ground is solid sandstone; at that point 
a rise has heen put up 34 feet. but without meeting with 
any wash. The western rim-rock of the lead bounds it 
most probably just above the top of this rise. The level 
was blocked here with roullock from the rise, but I under­
stand that it has been driven between 50 to 60 feet further , 
and that the end (in wash) has run for want of timber. 
About 30 feet of wash is reported here. A short crosscut 
south is stated to be "wholly in wash. At 140 feet a winze 
was sunk 60 feet, and a drive opened east for 200 feet. 
This is 460 feet from the surface. The country is sandstone 
for 184 feet, then a belt of broken country comes in. 
succeeded by limestone. No wash has been found in this 
drive, and I am of opinion that it is below the horizon of 
the gutter. 

Ten tons of the wash were being crusbed at the time of 
my visit; the return being 8 ounces of amalgam and 2 tons 
of concentrates containing 25 per cent. of auriferous pyrites. 
The gold contents of the wash are supposed to be in excess 
of these figures, owing to probable loss in carting wet stuff 
to the battery a.t the Wonder Mine three-quarters of a mile 
dista.nt. 

The Ophir Mine is now being put in order for working, 
and when properly equipped, it is intended to sink the main 
shaft further 55 feet, then to drive east and connect with 
the 60-foot winze. From this hottom drive (460-foot level) 
a rise will be put up, and the wash tapped in advance of the 
upper level. 

The position of the mine with reference to the hill is 
encouraging, and the gold which has been won at surface 
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on the lower part of the hill ceda.inly indicates the Ophir 
ground as being favourable for a payable channel. But its 
history has been disappointing. Its special feature seems 
to be that the gutter has been enriched from its flank, i.t., 
from the Cabbage Tree Hill. Although it l'arries some 
alluvial gold, I think the bulk of the gold is contained in 
the angular fragments of quartz, which have simply rolled 
down the hill from the wasting veins. It is probable that 
this reef-gold gives the deposit its value. It is satisfactory 
to know that the bottom of the gutter will now be proved. 
and it is to be hoped that the results will justify the outlay. 

Moonli,ght-cum-1Vonde,r Mint.-The company has opened 
out by tributors at the 500-foot level in the main shaft, and 
driven 25 feet east and 20 feet wt!st. In the east end three 
veins of quartz were visible, the thickest 2! inches. The 
courses of these ' ... ·ere irregular. The country sandstone 
formed large heads. The lode is rather inconstant, swelling 
and closing up alternately. In the west drive there were 3 
to 6 inches of stone in the back, but this had died out in 
the end, and a rise was going up on a little quartz. A 
small crushing of 10 tons has been taken out, returning 
3 ozs. 17 dwts. 21 grs. gold. The drive east is being pushed 
forward to connect with the bottom of the winze from the 
400-foot level. This will require another 80 feet of driving. 
If in this distance no payable reef is f-ound, I do not think 
there is any great inducement to persevere further unless 
there is a change when the winze is reached. 

On the Olive Branch section some 6-inch gold-bearing 
stone was recently cut at surface, and an open-cut wae 
started to intersect this at a depth of 30 to 40 feet. This 
cut would be across a belt of quartz leaders, altogether 50 
or 60 feet wide. None of the veins cut would pay. to work 
singly, but it is hoped that they may be payable if worked 
together. A good vein, 18 inches of clean stone, was fol­
lowed down a few feet into white friable sandstone, but 
broke up into strings. Parallel veins, 6 01' 7 feet apart, 
traverse the country, but wind about and terminate. Good 
specimens of gold are visible in the quartz, but no pyrites. 
Some 16 or 18 years ago, 50 tons of 2-oz. stone were WOll, 

but the 11 tons recently crushed for the present tributors 
only returned 3 ozs. 11 dwts. 22 grs. Old workings are 
continually met with, and the prospects are very irregular. 

Bonan:a Mint'.-The proprietary is sinking a shaft on 
the east slope of the Cabbage Tree Hill. with the intention 
of intercepting the Tasmania reef on its underlay. The 
shaft is now down over 250 feet. and is in hard conglo· 
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mente. Opening .. ts will probably be placed at the 300-feet, 
but U.e programme is to go down to a great depth belore 
opening oat. 

Amtilgam6t,d Welt Ta.tmania.-Work bas been resumed 
at this mine, and the BOath drive at 359 feet has been ex­
tended to about 35 feet from the ahaft. It is expected to 
pick up a vein of quarts which was passed through in the 
shaft in about 50 feet of driving. 

AURIFEROUS CONGLOMERATE AT BEACONSFIELD. 

Some assays of rock from beds of conglomerate in the 
eastern part of Cabbage Tree Hill were reported recently as 
retaming promising and payable gold coatents. 

This belt of rock CroBBes the Phoonix cro8BCut at the 718-
feet level in the Tasmania Mine. The succession of the 
strata at this point from east to west is·-(I) white sand­
stone, (2) light sandstone, (3) dark sandstone, (4) pebble-bed 
2 or 3 inch .. thick, (5) dark sand.tone, (6) conglomerate 
(true thickneBB 18 feet, but 30 feet as passed through in the 
CroBBCut), (7) dark sand.tone (6 feet), (8) conglomerate (2 
feet 6 inches) (9) dark sandston .. and. conglomerate. 

These dip regularly to the north-east at an average angle 
of 500 from the horw,ntal, and strike north-west. They 
occupy the position of the series marked &8 II dense black 
aandstones with occasional beds of grit 'f on Mr. Mont­
gomery's chart, and are succeeded to the west by the main 
series of dark grits, sandstones, and conglomerates in the 
centre of the range. These beds in their north-westerly 
81tension are intersected by the Olive Branch or Moonlight 
tunnel at about 300 feet from the air~8baft . Further 
north-west it is likely that they are .till ahead of the north 
drives from the Wonder shaft, and must have been passed 
throngh in Statton's old tunnel from the east side of the 
hill. They apparently continue to U.e west side of Brandy 
Creek. Bverywhere their outcrop is concealed under 
luperficial detritus, and even at the Gorge their position 
can only be inferred. &8 there is loose ground just where 
u.ey might be expected to be exposed. The main body of 
grits and conglomerates, however, is plainly shown there, 
and can be followed south all the way along the Blue Tier 
Range to Salisbury. 

The conglomerates are neither mOre nor less than the 
shingle of an ancient shore-line, sorted by the water until 
the only l"'bblee remaining are those of quartz (both ",hite 
and dark) , with an occasional fragment of slate. Som&o 
timee theee pebbl .. are loosely compaet.ed together, BO that 
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they drop apart upon the rock being broken up with a 
hammer; but at other times they are cemented in a matrix 
of secondary quartz which holds the component stones firmly 
together. Apart from the main reefs of auriferous quartz, 
veins and veinlets traverse the rock in places. though some­
times these are entirely absent over a considerable space. 
Some of them may be simply segregation veins due to excess 
of silica, others traverse the beds across the stratification, 
and are the filling of fractures. Iron pyrites impregnate 
the matrix sparsely as a whole, though sometimes rather 
plentifully. The pebbles are small as a rule, ranging from 
the size of peas to that of marbles, sometimes larger. They 
are either sub-angular or well water-worn and smoothly 
oval. Where silicification of the matrix has taken place, 
the rock resembles in aspect some of the conglomerate on 
the Rand, and bearing in mind the auriferous nature of the 
Cabbage Tree Hill, intersected as it is by gold-bearing reefs 
arid shedding quantities of auriferous detritus, it is not 
surprising that an attempt has been made to test the con­
glomerate for gold. Mr. C. F. Heathcote, A.M.I.C.E., the 
General Manager, has kindly given me the following details 
of the trials which he caused to be made. 

No. 6 band above-mentioned was sampled in three sec­
tions of 10 feet each, and No.8 sampled over the 2 feet 
6 inches of wall. Where the conglomerate passed through 
to the 718-foot level, it narrowed to 25 feet, and samples 
were taken there in two sections of 12 feet 6 inches each. 

The three 10-foot samples from the No.6 conglomerate 
10 the Phrenix crosscut were assayed at the Tasmania 
\Vorks by Mr. Boyd ,and in Launceston bv Mr. Austin 
Allom, and gave the following results: - . 

Mr. Boyd. Mr. Allom. . ,. m . dwt;B. gt">!. oZ!!. dwts. gn. 
First 10 feet .•... 1·257 = 1 5 3 1 S 11 
Second 10 

" 
.... 0·587 = 0 11 17 0 12 9 

Third 10 " ..... 0·597 - 0 11 22 0 13 8 
A vt'rage of abovf'. 0·810 - 0 16 4 0 16 9 

The 2 foot 6 inch band of conglomera.te was sampled, a.nd 
assays were as follows:-

Mr. I:!oyd. Mr. Allom . 
. 522 oz. = 10 dwts. 10 grs. 11 II wt!l. 17 grs. 

The whole 38 feet of Nos. 6, 7, and 8 were also sampled 
tn bloc, and Mr. Allom's assay of this sample returned 
... 33 oz. gold = 14 grs. 15 d wts. 
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The same belt of rock was followed through to the 718-
foot level, where two sets of samples were taken in sections 
of 12 feet 6 inches each, as well as one of the following band. 
The rock was found poorer here, the assays turning out as 
follows:-

First 12 It. 6 inches = . 342 oz. = 6 dwts. 20 gre. 
Second 12" 6 " _ '097 " = 1 dwt. 22 " 
~e:J:t band .............. = '15R" = S dwts. 1 gr. 

Samples of similar rock collected at surface round the 
shaft of the Imperial Mine assayed . 1J4 oz. gold 2 dwts. 
6 grs. 

the same band of rock was also sampled in the Olive 
Branch or Moonlight tunnel, and assayed as follows:-

f2·/oot band of conglomerate"-

First 6 feet ......... '065 oz. = 1 dwt. 7 grs. gold. 
Second 6 ,,(west) '195" = S dwts. 21" " 
Third 10 " .... ..... '114" = 2 " 6" " 

20-loot--
Chiefly sandstone, 4 

feet ....... . .... .... .. '081" = 1 dwt. 14 " 
Conglomerate, 6 ft. . 055" = 1 TI 2 " 
Conglomerate tlnd 

sandstone, 10 feet '081 oz. = 1 dwt. 14 " 
Average of 22 feet = 1 dwt. 23 grs • 

" 
" 
" 

The conglomerate in the 600-foot level of the Tasmania 
Mine was also sampled. and assayed as fol1ows: --

Footwall side. 10leet ea}t 01 No.8 paSf!-

10 feet wide ......... '75 oz. '" 15 dwts. 

99 leet west 01 above-
5 fl. 4 io. wide ...... '635 oz. - 12 dwta. 16 grs. 

The assay results from the samples taken in the Phrenix 
croSSfut and the 600-foot level naturally excited hopes that 
the beds in question would prove to be of great economic 
value, and further tests were arranged with a view of con­
firming the results obtained and proving the contents of 
the conglomerate. As these tests proceeded, it became 
apparent that the results obtained by the assays above 
quoted were not sustained, only traces of gold being obtailled 
from subsequent samples from the Phcenix crosscut. 
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Sa.mpling in other places has a180 failed 
anything like the first assay figures. The 
level over the SIS-foot level was sampled in 
sections, and assayed-

to reproduce 
intermediate 
three 18-foot 

18 feet of hanging-wall country ........... . 
18 feet " " ,,(next band) .. . 

7 t grs. 
7t grs. 

traces 18 feet " " " " 
In the 500-foot level 3 lengths of 18 feet each were 

sampled, of which the first and second returned traces and 
the third 15 grs. per ton. 

Assays of conglomerate elsewhere did not offer any fresh 
ground for hopes. Samples from the Bonanza. dump 
returned only traces. . The first, second, and third bands of 
conglomerate in the Gorge were a.lso sampled, and yielded 
only traces of gold. 

A drive from the Phoonix crosscut is being advanced 
BOuth, opposite the wall where the samples were taken, for 
30 feet. The assays from this drive have not yielded more 
than tra.ces. 

On my visit the Genera.! Ma.nager allowed me to sample 
the mine wherever I wished, and I took bulk samples from 
the 30-foot conglomerate wall in the Phcenix crosscut, from 
the face of the south drive in that crosscut, from the IO-foot 
band of conglomerate in the 600-foot level, from the 5-foot 
4-inch band of conglomera.te in the same level. I also 
sampled the 22-foot and the 20-foot conglomerate and sand­
stone wall in the Olive Branch tunnel. AU the samples 
were assayed by Mr. W. F. Ward, the Government Analyst, 
who reports as follows:-

"No sample showed more than traces of gold." 

The cause of the discrepancy between the earlier and later 
results at the mine is not known, but we must take for the 
present the occurrence of payable gold in the conglomera.te, 
apart from auriferous veins, as not esta.blishea. If gold 
is ever found in the country-rock, the most likely varieties 
of conglomerate are not the loosely compacted ones, but 
those in which the pebbles are tightly cemented by the 
secondary quartz. It is not probable that the gold would 
be contemporaneous with the deposition of the sedimentary 
beds. Its introduction in all likelihood would be connected 
with the quartz veins and the silicification of the strata.. 
The precipitation of gold in the country-rock would thus 
be a part of the great process governing its precipitation 
in th~ reefs. The possibility of its existence in the COD-

.. 
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glomerate should Dot be neglected, and search should be 
continued. The discovery of a band of auriferous rock 
would mean much to the industry of the district. 

GOLD MINING AT SALISBURY, BLUE TIER. 

The mines in this district are on the Blue Tier, a rather 
unfortunate name, for it is also used in Tasmania for the 
granite range on which are situate the tin mines near 
LoLtah, on the East Coast. The Salisbury Tier is a N.W.­
S.E. hill range, which is the direct contillliation southwards 
of the Cabbage Tree Hill, from which it is severed by the 
gorge of Middle Arm Creek. The range is about 2! miles 
long, and the mines are clustered at its southern end. The 
strata dip to the north-east, as at Beaconsfield, and the 
same succession approximately prevails, viz., conglomerates 
and gritR in the western and central parts of the range, 
and Iight-coloured sandstones in the eastern part. The late 
~lr. Gould was of opinion that the limestone of Middle Arm 
Creek possibly continued along the eastern base of the Tier. 
A bed of dolomite. or dolomitic limestone; over 25 feet thick 
occurs 1n the Salisbury Mine adjacent to a dyke of serpen­
tine in the new tunnel now beIng driven. This dolomite 
was in all probability originally ordinary limestone, and if 
80, it would strengthen the proof of the geological identity 
of these strata with those at Beaconsfield. In conformation 
of this, similar fossil remains are found in each. 

Geological History.-These Lower Silurian (or Ordovi­
cian 1) strata were at some time previous to the formation 
of the granites and quartz reefs of this part of the Island 
invaded by the pyroxenic rock which was subsequently 
converted into serpentine. It is true that the Tier is 
separated by a distance of 2! to 3 miles from the exposed 
serpentine mass on Anderson 's Creek. but that it was within 
the influence of the latter magma. is evident from the 
occurrence of the serpentine minerals, nickel, chrome, and 
platinum, as well as from the existence of a dyke of serpen­
tine in the new tunnel from the shaft of the Salisbury Mine. 
In Mr. W. F. Petterd's " Catalogue of the Minerals of Tas­
mania, " platinum is reported (doubtfully) from the Tier 
in the form of small cubes, and milJerite (sulphide of nickel) 
from a dyke in the old Victoria tunneL The same Cata­
logue and its author's supplementary notes (Pro. Roy. Soc., 
Tas., 1902) register the occurrence also of nickel and chrome 
sulphates from the old Victoria Mine. Mr. W. F. Ward 
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aD&lyood for me a ample of the greeD .. rpentine from the 
new tunnel as follows:-

Siliea .......•. ...... ......... 

AOlxid~ of iron I ..... .. .. 
&mloa •••••• 

Lime .......... . .......•.••.. 

~"t:t;' ~i.i·I"· ...... 
Walter ~ ••••• •••. 

Per c=ellL 
84'0 

7'0 

801all 
38'0 

20'0 IOftt at red lI .. t . 

99'0 --The existence of a 1lte of .. rpontine in this locality is 
of distinct interest, an explains much that waa previously 
oblCure. The dyke has been driven aeroSB in the tunnel 
for 25 feet. It is of a greenish hue, and is plentifully 
impregnated with grains of magnetite. AB far aa I CaD 

diecover, there is nothing to show that the serpentine intru· 
.ion in thill range brought any gold with it. On the other 
hand, there is proof that gold is contained in lOme of the 
veins of quarts, and, together with silver, in lOme of the 
pyritee of the quarts veins. Whenever it is found aaooeiated 
with any of the .. ~tine minerals, it ill in oonnection with 
chalcedony, the ongin of which is later thaD that of the 
oerpentine. I infer that the primary gold of the rauge ill 
connected with the formation of the quarts reef. (which 
may be auppooed to have taken place dlll"ing the oooling of 
the great granite ...... which underlieo the lield). The 
geological atud""t will lind food for reIIectioD in the circum· 
atance of granite and oerpentine, roc'" at the extreme 
oppoaite ende of the scale (acid and baoic) bein« found in 
jUItapoaition in so many parts of our island, via., here, at 
Heemaltirlt, Meredith Range, Heazlewood. Magnet Raup. 
Dundas, and with DO great geological lapse of time inter­
vening, as if the underground magma had got rid of its 
baoicity by the cryatalliaation of ita baaic componenta aa the 
parente of our aerpentiDea, learing the more acid residue 
from which our granite. were eventually evolved. 

IIWtittg lit IA. T ..... -{)uly two oompauiea, the Ducheea of 
yorlt and the B&liIIIury were at worlt when I visited the 
Tier. In the old daJII • good deal of gold waa recovered 
from the detrituo of the ........... d JlheuomeD&l patch_ 
were met with. I waa taboo to ......... of theae placea on the 
creat of the apur. They "Ppear to be along the line of a 
lode formation, and were, lOme of them. worked about 20 
yean ago. Patch .. of free gold were met with in augary 
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quartz and soft seams of pug. It is singular that £20 or 
£30 worth of gold would be taken out of a small excavation 
in a week"s work, though prospecting close to it would be 
absolutely fruitless. The quantity of gold found was sur­
prising, but its irregularity was a marked feature of the 
lield. 

Sali8buI'Y 11 inf.-The Salisbury Gold Mining Company, 
Limited. holds the present sections, which consist of two 
) O-acre. Olle ~O-act'e, with a dam site of 2 acres on Sassafras 
Creek, and a wat.er-right of 2 sluice-heads. The old Victoria 
tunnel which was driven over 20 years ago has fallen in, 
and is now quite inaccessible. It was driven west into the 
bill for 605 feet., and thence nearly 600 feet in a northerly 
direction. the latter course following the track of a lode at 
a depth of about 180 feet below the crest of the hill. Mr. 
Thureau mentions a nickel-bearing dyke in this tunnel, but 
without giving its position, and quotes returns of 1 to 13 
ozs. of gold per ton of dressed pyrites derived from veins. 
He also states that at that time (1883) sulpburets were 
decomposing and forming new compounds with evolution 
of heat, 1200 F. being registered in the drive at 1000 feet 
from the adit entrance. He says nests of free gold occur in 
the soft decomposed slate, locally called pug. 

Information given to me by 'Afr. H. Masters respecting 
work dOlle in 1894-6 is to the effect that a. winze was sunk 
in the floor of the level, and at 25 feet down arsenical pyrites 
worth 2! dwts. per ton were obtained. From this winze 
northwards a pyritic lode was -followed, varying in width 
from 10 inches to 2 feet 6 inches. This very often dwindled 
to a mere track, but it may be said that as a rule the best 
yield was derived from the lode where it was comparatively 
na.rrow. I am told that the rich part of the vein carried 
10 to 20 per cent. pyrites, with from 4 to 48 OZ8. of gold per 
ton, though it is also stated that assays of rich concentrates 
gave as much as 122 ozs. This was just a.bove where the 
tunnel now being driven is expected to cut the lode. At 
100 feet behind the end of the old adit a gold-bearing 
pyrites lode was also intersected. Throughout the drive, 
however, beyond irregular assay returns, raising high hopes, 
nothing substantial seems to have been met with . 

The present work comprises a shaft sunk on the eastern 
slope of the bill to a depth of 200 feet, from which a cross· 
cut is being driven to intersect the lode at 150 feet below 
the old Victoria workings. This Las now been driven 330 
feet north-west. Up to 280 feet it was in sandstones, with 
an easterly dip, and then pas~ed into an intrusion of 
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serpentine 25 feet in thickness. The eruptive rock is green. 
and bas a vertical lamination. It is succeeded in the tunnel 
by a reddish rock of great toughness, and showing massive 
heads. The drive i~ still in this. Its specific gravity is 
2. 9. A portion of it effervesces in heated acid. ].{r. 
Hartwell Conder, M.A., has kindly made a determinatiDn 
of its silica. percentage for me, and finds it to be 58' 4 per 
cent. The rock is sprinkled all over with the glistening, 
pearly cleavage faces of dolomite, which, in transparent 
slices, show the optical properties of dolomite and calcite. 
The reddish portion of the rock appears to consist of some 
opaque form of silica not readily determinable. It seems 
safe to call it a siliceous dolomite. The habit of this rock 
in the tunnel is not that of an eruptive mass. Although 
serpentines are sometimes dolomitised, I think this dolomite 
never formed part of the adjoining dyke, but that it was 
at one time a bed of ordinary limestone, which was subse­
quently converted to a magnesian limestone, possibly under 
the influence of the neighbouring intrusive rock. Later 
still it became permeated by aqueous siliceous solutions, 
which resulted in giving it its present chalcedonic and 
jaspery nature; that of a chalcedonised or jasperised 
dolomite. It is somewhat singular that this bed has not 
been met with in the Duchess of York drives, unless the 
green, cavernous, sintery rock in the winze is a survival 
of it. 

At 260 feet in the tunnel a vein of pyrites and quartz 
was cut, 18 inches wide, the concentrates from which 
returned by assay 3 ozs. 13 dwts. per ton. Another sample 
from the same vein returned 18 dwts. gold. I took several 
samples of the pyrites, and the Government Analyst's assay 
returned-

Gold, 3 dwts. 6 gr •. per ton; 
Silver, 2 ozs. 12 dwts. 6 grs. per ton. 

Another pyritic vein was cut just before the tunnel entered 
the serpentine dyke. These veins are dipping west, that 1S 
to say, against the dip of the strata. 

The crosscut is designed to cut the Victoria lode below 
the point wh ere very rich concentrates were obtained in the 
old workings. The enterprise is a highly legitimate one, 
as if anything permanently remunerative is t.o be found in 
this hill, it must be sought by deep mining in order to get 
below all these sporadic irregular deposits into the better­
defined channels and primary ore concentrations, which 
may be assumed to exist in depth. The work which is being 
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carried out now ought to have been undertaken long ago. 
I look upon th~ free gold which has been found in such 
quantity in the surface workings as being mainly derived 
from the decomposition of pyritic quartz veins, which will 
be found in depth in an unaltered state, possibly of fair 
size and richness. 

nILe!. ... 0/ l ' ur~' ,lfine.-The Duchess of York Gold 
mining Company holds two lO-acre sections, a 7-acre section, 
and a 3-acre machinery site south and west of the Salisbury 
ground. Its main tunnel is the old Gladstone tunnel, which 
was named subsequently the Santa Claus Tunnel. This is 
a crosscut driven into the hill on a bearing of one degree 
south of west across yellowish and light-coloured sandstone 
strata dipping 450 to 500 in · an easterly direction, and 
striking N. 400 \V. The first Jeef struck in the tunnel is 
the Gladstone, a reef of favourable.looking, yellow stained, 
laminated quartz, with a hackly fracture and often friable. 
Its width is 3 feet 6 inches. It Juns with the country, but 
dips south-we.~t against it. Its footwall is irregular. Singu· 
larly enough, it carries only traces of gold. Some years ago 
it was driven upon north·west, but the old drive, said to be 
70 or 80 ~eet long, is now blocked. Twenty feet further in 
the tunnel a winze has been sunk about 20 feet deep to 
intersect this reef, hut does not appea.r to ha.ve done so. 

A few yards beyond the winze veins of white qua.rtz are 
seen dipping west against the country at about 500

, These 
are genuine fractul'e veins, 3 inches and 4 inches wide, 
Three of them occur in about a yard, and there are others 
in the back of the north·east drive where it starts from the 
tunnel. Just beyond this turn·ot'f the main tunnel crosses 
a hard body of bluish chalcedonic quartz of a somewhat 
opaline look, with an irregularly distributed greenish stain, 
and impregnated with iron pyrites. This. assayed by Mr. 
W. F. Ward, returned 1 dwt. of gold per ton, and thel, 
pyrites contained a little nickel. Immediately on its western 
side it is succeeded by gossanous and cellular quartz, with 
nickel or chrome·stained clay seams and a cement of iron 
oxide. These chromic and steatitic seam~ are n\lmel'OUS j 

the former are apple-green in colour, the latter pinkish­
yellow. This ferruginous and siliceous (chalcedonic) for· 
mation continues to the end of the tunnel , 30 feet beyond 
the nickeliferous quartz. 

The drive north·west to the nugget chamber follows the 
eastern boundary of this iron·stained siliceous formation. 
'and the chamber itself is excavated in it. The formation 
here has the aspect of a rock saturated with hydrous silica; 

b 
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ita etructure is often cavemoua. The Dugget chamber is a 
small ""cavation 10 feet high, in which. a clay or pug oeam 
yielded 60 0". of SOld, generally blackened superficially 
with manganese. Smce then, however, DO ·more gold was 
found. The diacovery cauaed .ome It.tr, and a aeareb W&I 

made for a lode by linking a win .. on the underlay of this 
formation for about 50 feet. The aeam of pug, .. it went 
down, at first yielded 11 dwt. per diah, and afterwards 
barely prospecta. A f_ tons from the winze were s1uiDed, 
and between t-Ib. and 1 lb. of pyrites obtained, which 
..... yed 21 and 28 Oil. of gold per ton of oulphide. The 
bottom of the winze is about 200 feet from the aurfaoe, and 
the formation dips east (with the l:Ountry) all the way 
down. I took samples from all round the chamber, and 
th_ .. ere _yed by Mr. W. F . Ward, with the result­
" traces of gold." Some bulk amples were taken for the 
company by Mr. A. AIIom, who, with the company's per· 
mission, has kindly communicated to me his ..... y results, 
as follow8 :-

fI Sample from about 2 feet of clayey matter, quartz, 
black oxide of manganese, eke., in the nugget chamber, 
3 dwt&. 13 grs. gold per ton. 

" Sample from roof of chamber (2 feet sampled), 1 dwt. 
22 grs. gold per ton. 

" Sample from .estern aideof chamber (2 feet sampled), 
I dwt. 7 grs. gold per ton . 

.. Two samples from north part of chamber, result 
unimportant. 

The gold was not diseeminated throughout the stone, 
but the results were .derived from single pieces in 
one part." 

The drive was contiDued 100 feet furtber north·weit, &Dd 
then turned weat and driven 50 feet aer088 a bed of slate 
and conglomerate veined with quartz and imyregnated with 
pyrites. These strata have the character 0 country near 
to, and mineralised by an adjacent Jode; and have the 
strike and dip of the adjoining country. The belt is known 
in the mine repone h:r the name of tho pyrites lode. Mr. 
Allom took and -:red ..... pl. conaistillg of slate and a 
little pyrites from the faoe when the croooc1lt .... Rart.ed, 
and obtained 1 dwt of gold per ton. I took -plea, 3 feet 
apart, for the whole 60 feet of ........,..$$ing. and th_, wbee 
.... yed by Mr. W. F. Ward, yielded only traoea of gold. 
Tbe rock is 10ft, and the large pebbles of conglomerate have 
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been cut in half by the drive, showing strikingly on the 
-walls of the crosscut. The face is in tough conglomerate. 
Some of the slate passed through is graphitic. 

A shaft has been started 200 feet north of this pyritic 
slate band, and about 100 feet above tunnel-level. It is 
now down 40 feet, but has been "topped recently for finan­
cial reasons. The shaft ought toO be carried down 200 or 
300 feet , and then connected with the nugget formation, 
which may be found to have undergone some change at that 
depth. The pyritic slate beds will underlie the nugget 
formation , and can also be driven through in depth, but I 
am inclined to regard them as of subsidiary importance, 
owing their mineral contents to the proximity of the more 
siliceous formation. 

For the sake of completeness, the main tunnel ought to 
be extended right acl'oss the lode formation. If the latter 
represents a channel. its wal1s are likely to be more favour­
able for mineral than its centre. 

Further work is necessary to explain positively the origin 
and nature of the nugget chamber, but a tolerably safe 
guess can be made already. It is evident from the appear­
ances, that there are three distinct periods or epochs repre­
sented. Firstly, the sedimentary beds of sandstone and 
slate were laid down; secondly, an intrusion of the rock, 
which is now serpentine, took place. I do not find any 
solid mass of serpentine in the Duchess of York, but the 
chrome ~ld nickel and magnesian clay suggest that the 
nugget formatioll is a. decomposed survival of it, or has 
been affected by its existence close by. There is probably 
a continuation of the serpentine from the Salisbury .tunnel, 
and the nugget formation is a.long this line. I believe the 
serpentine intrusion to be anterior to the deposition of gold. 
Thirdly, the quartz reef epoch ensued. which veined the 
Blue Tier and Cabbage Tree Hill strata with auriferous 
lodes. Where the veins pass through sedimentary strata 
(slates, sandstones, and conglomerates) the gold deposits 
are of the ordinary nature, but when they either pass into 
serpentine or along the boundary-line of serpentine at its 
contact with other rocks, they put on an unusual appear­
ance. The quartz becomes chalcedonic, being a mixture of 
crystalline and hydrous silica, and both wall-rocks (serpen­
tine and sedimenta.ry rock) are saturated with it to an 
extent which renders them barely recognisable. In this 
way two sepM'ate formations may be blended into one at 
the contact and carry minerals of two distinct periods, 
viz., the nickel and chrome of the older period, and the 
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gold and arsenical pyrites of the quartz reef period. I 
illterpret the occurrence at the Duchess of York in this 
s(;nse. 

Now, whether the formation will carry more gold at a 
greater depth can only be proved by actual work. It is 
useless to argue probabilities or otherwise in advance. But 
certainly the existence of gold in the chamber indicates 
that it exists also lower down. The work necessary to prove 
the value of the formation should be undertaken, even if 
the c1u~ nees of success cannot well he estimated at the 
present stage. In favour of the enterprise is the fact that 
so much gold has been won on the surface of the hill. 
Though this gold has the appearance of beingre.precipitated 
gold, it must have been derived from veins or lo'des, and 
these must exist in the rock below. In the nugget chamber 
area the gold has appal'ently been transported by the 
aqueous solutions of silica into the country rock outside its 
proper channel and precipitated there by agents which 
cannot be defined at present. The consequence is that the 
miner does not know in which part of the formation to 
search. I do not think that there is any encouragement to 
go on exploring the different parts of the gossanous and 
silicified formation at this level. It is true that isolated 
slugs of gold have been found, but there is no continuity 
in the channel, and no guarantee that continued search 
would be rewarded by further finds. The gossanous or 
oxidised portion of the formation will give place to solid 
t'ock at a greater depth, while the chalcedonic portion may 
continue downwards indefinitely. What I rather expect 
in depth would be quartz-pyrites veins carrying gold side 
by side with the chalcedony, and more likely to be regularly 
payable than the latter. The chalcedony carries, as it were, 
merely the overflow gold contents of the vein$, and does not 
appear to be worth working by itself. The aim should be 
to get down to a good depth and open out on the normal 
lodes, proving, however, the chalcedonic formation at the 
same time. 

\Vhat is really wanted, is not a little sinking here and 
there intermittently, but to sink a main shaft to the depth 
of several hundred feet, and then prove the strata by a 
long crosscut. Such an undertaking would be well 
warranted by the discoveries in the past. 

On the saddle of the hill the company has sunk a pro­
specting shaft 50 feet without results. On the western aide 
a connection has been made with the eastern side of the 
range by a winze from an old tunnel meeting a rise from 
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the Victoria tunnel. A phenomenal qua.ntity of gold WaA 

obtained from this winze. 
The" dyke tunnel" on the western slope was driven 151 

feet north-east, first through sandstone, then slate strata, 
all dipping east. In the end is dark-blue quartzite or COD­

glomerate. and from the plan there appears to be only 40 
feet between it and the pyritic slate crosscut. There is 
some difference of level, but it would be easy to connect the 
two for ventilation, and the hill would then be completely 
pierced through at this point. 

At the south end of the spur a bare rock face is exposed, 
from which the Salisbury Hydraulicking Association washed 
the superficial detritus some years ago. A succession of 
quartz veins is shown in this face. The sandstones seem 
friable all through, and carry stains of chrome or nickel. 
Mr. Austin Allam sampled this face, as follows:-

" On west side, for a width of 27 feet, 1 dwt. 7 grs. 
gold per ton. 

H On east side, for a width of 33 feet, 2 dwts. 22 grs. 
gold per ton." 

Assays from the extreme eastern and western points of 
the face had unimportant results. 

A tunnel has been driven north into this face for 161 
feet through silicified sandstones and quartz. At 27 feet 
a drive was opened east for 20 feet and a. winze sunk 20 
feet. At 62 feet a drive west has been carried 40 feet, and 
at 104 feet another drive west for 45 feet. Mr. Allam's 
assays from the drive west at 62 feet of samples taken for a 
distance of 10 feet were 3 dwts. 6 grs. gold per ton, and 
from the tunnel north of the drive for 21 feet,1 dwt. 22 gr •. 
per ton. 

These results are confirmatory of t.he statements made to 
me that 3 dwts. per ton were' obtained from the tunnel 23 
years ago. I also gathered that a shaft bas been sunk at 
the south end of the hill 80 feet, and 60 feet driven from it, 
and that a foot of stone cut assayed only a trace of gold in 
the quartz and 2! dwts. in the pyrites. 

The value of the Tier gold is stated at £3 178. 6d. 
From' the above remarks it appears that the Blue Tier 

ground has not yet been proved in the mining sense of the 
term. Only surface a.nd shallow explorations have been 
conducted. These, such as they were, showed the existence 
of gold in good quantity, though with a highly irregular 
distribution. Deeper work is essential to establish the 
nature of the deposits: · If such work prove successful, the 

J 
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ground to the north of the present mines will also deserve 
exploration. 

In concluding this report, I heg to thAnk the mining 
managers of the Beaconsfield a.nd Salisbury fields for infor­
mation a.nd assistance readily given; also. Messrs. Adye­
Douglas, jun., T. H. Walduck, M.H.A. , D. Dally, H. 
Masters, Mr. Leonard, and others for many useful par-
ticulars. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

W. H. TWELVETREES 
(}OVt:.1 nment Geologist . 

W B. WALLACE, Eaq., 
Secretary IQ'I' Mines, Bobart . 

IOH~ \AI'L, 
oor"EBNliENT paINTU, TASMAN"". 
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