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REPORT

On the Copper Mining Propositions held by the
Derwent Prospecting Association, No Liability.

BY

FRITZ NOETLING, M.A,, Ph.D., FRS.T,, etc.

L—SITUATION OF THE COPPER MINING
PROPOSITIONS.

The Derwent Prospecting Association holds at present the
following claims :—

1. The Derwent Copper Mining Proposition, 160 acres.

2. The Cradle Mountain Copper Mining Proposition, 80
acres.

3. The Lake Windermere Copper Mining Proposition, 160
acres.

All these propositions are situated in the County of Lincoln,
in the North-Western part of Tasmania, about 4 to 4% miles
east of Tasmania's highest mountains, viz., Barn Bluff and
Cradle Mountain (5,069 feet). Inasmuch as the three proposi-
tions are in close proximity, the general description of
the country will answer for the three of them, though from the
geological and mining point of view each will be separately
dealt with.

The country forms a high plateau, about 2800-3000 feet
above sea-level, and above it, forming a pedestal, so to speak,
there are piled up the huge masses of Mount Pelion East and
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West, Barn Bluff, and Cradle Mountain. The photograph (pl. 1)
gives a very good idea of this country. The most characteristic
features of the plateau are its numerous lakes of glacial origin
and the shallow valleys once filled up with glaciers. (See pl. 6.)
The continuity of the plateau is, however, broken by the deep
gorges and ravines intersecting it chiefly in north-southern,
and to a lesser degree in east-western direction. The deep
valleys of the rivers Mersey and Forth represent two typical
instances of these gorges, which are, geologically speaking, of
a much younger date than the shallow valleys or the plateau.
It is interesting to note that the shallow glacial valleys can
apparently be traced from one side of the gorge to the opposite
one, thus proving that they have been cut in two by the subse-
quent erosion of the modern valleys.

[
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All the glacial lakes discharge their water into the deep
valleys, thus providing a splendid and permanent water supply,
which will be separately dealt with.

b II.—ACCESSIBILITY.

Though rather isolated and in one of the wildest parts of
Tasmania, the property is even at the present time compara-
tively easy of access, in particular since a new track has been
cut. The nearest railway station is the township of Mole Creek,
the terminus of the Chudleigh branch of the Western Line, 604
miles from Launceston. From Mole Creek a good road,
practical for vehicles of all kinds, leads to the little village of q
Iﬁiena, on the River Mersey, 898 feet above sea-level. (See i

ap I.) |

From Liena Bridge the track ascends the eastern slope of il
the divide between the Mersey and Forth Rivers for about 2% H
miles, to Gad’s Hill (2,361 feet), where it branches into three
different routes. The southern route, Innes’ track, was the only
way of access to the Barn Bluff copper propositions till the new
track had been cut. It is 2 most circuitous route; from Gad's
Hill it follows the top of the divide between the Mersey and
the Forth for about 20 miles in southerly direction. Then it
takes a south-westerly turn, passes Lake Ayr to the south,
descends into the valley of the Forth, and skirting the foot of
Mount Pelion (West), again ascends to the plateau, running
in a north-westerly direction to Barn Bluff. West of Lake
Windermere the track branches off to the east, reaching the
main copper outcrops at a distance of 46 miles from Liena.
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This route, besides its length, has many disadvantages, the
chief of which is that during winter the greatest part is covered
with snow. At many places it is boggy, and at others it passes
over swampy ground. It is difficult to understand why such a
circuitous, impracticable route has been selected, when there
was a much easier and shorter way close at hand.

This new ronte follows Innes’ track for about a mile from
Gad's Hill, but instead of keeping on the plateau it descends
into the valley of the Forth, which it reaches near the junction
oi the Lemonthyme Creek and the River Forth; it then follows
the direction of the Forth Valley on the southern bank of that
stream, rising for a distance of eight miles from 1,077 feet to
1,158 feet; that is to say, 81 feet onlv. The country is prac-
tically level all along the distance from the point where the
track reaches the valley of the Forth till it again ascends on
its left (western) bank. Here the ascent is rather a stiff one;
within a mile it rises from 1,158 to 2815 feet; that is to say
1,657 feet, passing on the southern side of Commonwealth Creek,
up the steep slope fitly termed Razorback. After about two
more miles, in the level glacial valley, the main outcrop of the
Derwent Copper Proposition is reached, the total distance from
Liena being only 224 miles.

From the Derwent Copper Proposition another 1% to 2
miles aver comparatively easy country brings us to the Cradle
Mountain Copper Proposition, and after crossing Swallow Creek
the Lake Windermere proposition is reached after another mile.

The whole route has a great many advantages over Innes’
track, the foremost of which is, of course, its shortness and
the level grade along the valley of the Forth.

It is, however, evident that a route which in its entire
length follows the River Forth from Razorback to Lorinna
forms the natural way of access to the mining propositions held
by the Derwent Prospectmg Association, as it has advantages
which neither Innes’ nor even the present route possess.

The total length of this route from the foot of Razorback
to Lorinna is 18 miles, according to the sketch map of Barn
Bluff. The first 8 or 9 miles from Razorback to Lemonthyme
Creek have an easy grade of 8 to g feet per mile, and there are
no difficulties whatsoever in constructing an aerial tramway.
Even an ordinary tramway, driven by electricity, should cost
very little, inasmuch as any amount of water is available for
motive power. Unfortunately, I had no opportunity of travel-
ling over the second part of the route from Lemonthyme to

»
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Lorinna, but I am credibly informed by people who are
acquainted with the country that is exactly the same as in the
upper part of the route.

A permanent road from Lorinna to Sheffield is under
construction by Government ; according to the map the distance
between Lorinna and Sheffield is 15 miles, and thence to
Railton, a station on the Launceston-Burnie line, 5 miles.

The total distance from the foot of Razorback to the nearest
railway station is 38 miles, viz.:

18 miles in the valley of the Forth to Lorinna;

20 miles over good road from Lorinna to Railton Staticn.

The total distance irom Mole Creek Station to Razorback
is about 32-33 miles, and though actually shorter, this route
presents two serious disadvantages, which fully outweigh the
advantages gained by shortness over the other route. These
are the crossing of the divide between Forth an Mersey, and of
a second divide between the Mersey and Mole Creek. This
would mean that every pound of copper had to be raised 1,284
feet from the valley of the Forth to the top of Gad's Hill;
thence the descent to Liena is 1,463 feet, and then it had to be
raised again 434 feet to the top of the divide above mentioned
(1,332 feet above sea-level), whence a steady grade leads to
Mole Creek station, 785 feet above sea-level.

Though water-power is available in the Forth as well as
in the Mersey, I am afraid that the costs of hauling up a total
height of 1,718 feet would be far greater than the advantage
gained by the shorter distance.

The same applies, of course, to Innes' track, with that
difference that the cost would be still higher, considering that
the distance is about double, and that the hauling up from the
Forth Valley to the top of the divide between Forth and Mersey
had to be done just the same.

The nearest railway is, of course, the Emu Bay Railway.
which in a straight line is about 20-25 miles to the west of
the copper outcrops here described. I am not in the position
to say anything definite about this route, but from what I have
seen of the country near Barn Bluff, I greatly doubt whether
this would be the cheapest route. The physical difficulties to
be overcome are in my opinion so great as to make this route
prohibitive. Mr. C. P. Smith, who knows the country well,
states that the track to Tullah, which would be the nearest
station on the Emu Bay Railway line, is difficult and exceedingly
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dangerous in winter time. Mr. E. C. James, of Hobart, who
also knows this country well, has fully confirmed the above.

In my opinion the route Razorback along the valley of
the Forth to Lorinna, and thence to Sheffield, Railton, is,
though somewhat longer than Razorback, Gad's Hill,
Liena. Mole Creek, preferable to that route, because there are
10 hills to cross, and the physical difficulties for at least 28-29
miles are very insignificant, and for the remainder of g-10 miles
they are probably so.

ML—GEOLOGICAL FEATURES.
A—Formations.

The general geological features of the country under
examination are very simple, inasmuch as, besides the copper-
bearing rocks, only archaean schists and glacial debris occur,
but the structural features, particularly the relationskip of the
ore bodies to the country rock and th= faults which intersect the
former are very complicated and still somewhat obscure.

The archaean schists form the ba:ze for all the younger
formations resting upon them, and they practically constilu e
the . platean. They generally represent quarzilic schists of
whitish or greyish colour, which are strongly foliated. Here
and there more nodular beds will be observed, that is to say,
beds in which the quartz has concentrated in nodular form,
strongly resembling certain gneissic rocks.

The strike of this schists is very constant, varying from
8o deg. west of north to go deg. west of north; that is to say,
it is almost due east-west. Though the strike is very constant,
the dip changes a good deal, but it is mostly either south or
north, and usually at fairly high angle. To me it seems that
previous to the deposit of the permian beds the archaean schists
have undergone an enormous folding. resulting in the produc-
tion of a series of anticlines and synclines, whose axis is directed
almost due east-west.

The folded archaean schists were subzequently eroded and
planed down; this process certainly took place previous to the
deposit of the permian conglomerates and carboniferous rocks,
which unconformably rest on the uptilted archaean rocks at Barn
Bluff, Mount Pelion, and other hills where they are still pre-
served. It must, however, be mentioned that no trace of this
formation is preserved in that part of the country where the ore

0.
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bodies occur, but it is certain that permian strata formerly
covered the whole country in a continuous layer. The permian
beds were again covered by a thick sheet of volcanic rock—
Diabas—which caps all the prominent mountains like Barn
Bluff, Cradle Mountain, Mount Pelion, etc. In my opinion
these now isolated masses of diabas form part of a continuous
sheet that once covered the whole country, but has now been
divided by the erosion into numerous isolated peaks.

The erosion that has been going on since the outburst
producing these vast volcanic sheets has been enormous, be-
cause it can be proved that it not only destroyed the greatest
part of the diabas sheet, but also removed the underlying per-
mian beds almost completely, eating deep into the base of
archaean schists. This erosion has not only laid bare the vol-
canic vents through which the diabas rose to the'surface, but,
what is still more important, it revealed the ore bodies, which
otherwise would have remained hidden under a thickness of
about 2,000 feet of permian rocks and diabas.

It is very probable that a good deal of this erosion is due
to the large ice masses that once covered the whole country,
an’ which left extensive traces of their action in the shape of
moraines and glacial debris behind. It is, however, tolerably
certain that at the time when glacial action was at its height
the outcrops of the ore bodies were already laid bare, because
boulders of ore are found among the glacial debris in the Com-
monwealth Creek gully, as well as near Lake Windermere.

B—Faults.

But not only have the archaean schizts been folded, they
have also been considerably dislocated by faults. There appears
a system of faults having a general strike from 15 deg. west of
north to almost 45 deg. west of north, that is to say, from
nearly due north-south to north-east-south-west.

Foremost among these faults is the great north-south fault,
which cuts off the ore body of the Derwent Copper Mining Pro-
position to the west. This fault has commonly been described
as the north-south or chloritic belt. It strikes about 15 deg.
east of north, though in places it seems to be almost north-east
by south-west. The width of this fault is between 200 and 300
feet, and the dip appears to be south-west, though at places
it seems to be perpendicular even going east. It crosses the
upper end of the Commonwealth Creek gully, and on its
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southern slope it forms that prominent pinnacle formerly called
the Big Knob, but now termed Ward’s Pinnacle. (See photo.
pl. 3.

The quarzitic schists can be seen butting against the eastern
side of the fault. The strata immediately resting against the
fault are bent upwards, as can be well seen in the photograph,
and this seems to indicate that the downthrow is east of the
fault.

The rocks filling up this fault are somewhat mixed, and
unless a more extended—in particular, microscopical—examina-~
tion can be carried out it is impossible to say anything about
their origin. There is unquestionably a sort of quarzitic schist,
of dark green colour, which may be due to the presence of
chlorite, but there is also a good deal of aktinolite of a particu-
larly fine fibrous appearance, and there is also white quarzite,
as well as soft greyish mineral, perhaps steatite. Besides these
rocks there occur bands of a darkish green rock, having almost
a volcanic appearance, which are strongly metalliferous. In fact,
it may be said that almost throughout the whole width of the
fault the rocks are more or less metalliferous. In some parts
the ore is more concentrated, forming solid lodes; in others it
is more scattered; but it seems that hardly any rock is abso-
lutely devoid of ore.

All the lodes have the same strike as the fault, that is to
say, about 15 to 25 deg. west of north. The extension of this
fault is not fully known yet; it seems, however, certain that it
does not extend in a northern direction for any length, but in
a southern direction it has been traced for several miles. It is
impossible to say whether it has been cut off in the north by
another fault or not, and it is also impossible to say how far
the lodes extend towards the south. To prove the latter
would involve the removal of a large amount of overburden.
and therefore considerable expense.

The character of the ore is quite distinct and different from
any of the other ore bodies. Macroscopically it appears to be
chiefly iron pyrites, but the assays have proved that it 1s
practically a very low-grade silver ore. As the character of
the ore will be fully discussed in a subsequent chapter, it is
unnecessary to say more about it at present.

The second north-south fault of importance, called Haw-
son’s vein, occurs in the Cradle Mountain section. This is a
small fault, ranging from 4 inches to 2 feet in width, having 2
strike 15 deg. west of north and a dip 77 deg. towards east.
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| This lode is filled up with quartz as gangue and a very high-
grade copper pyrites, containing a considerable quantity of
silver. No traces of aktinolite or any other similar mineral can
be found in this lode, and its mineral character is distinctly
| different from that of the great fault on the Derwent section.

The extension of this lode is also not fully known; it has

I been traced for about 200 to 250 feet in length, and its northern
_ continuation must either cut off the aktinolite ore body of this
l section or vice versa. The probability, according to geological
! evidence, is in favour of the former view, but until more is
known about the geology of this part it is impossible to form a

definite opinion. The same applies to its southern continuation.

In addition to these main faults the jointing has the same
strike, which proves that the north-south faults and the ]omtmg
are due to the same mechanical action.

A small basalt-dyke occlirs on the southern slope in the
bed of a_little stream called Cook's Creek. The strike of this
dyke is 45 west of north, which proves conclusively that it mu:t
belong to that same system of faults as above described, with
that difference only that the fault was filled up by volcanic
magma.

C—The Ore Bodies.

Two types of ore bodies can be distinguished, viz.:
(a) True fissure veins having a north by south strike.
(b) Stockwerks, having an east by west strike.

(a) Fissure Veins.—I have above described the north-south
faults, and stated that at least two of them are metalliferous.
The character of these two veins is, however, quite different.
The vein on the Derwent section is of vast proportions, but a
very low-grade silver ore, containing only a very small per
centage of copper; the vein on the Cradle Mountain section is
of small dimensions only, but it carries a very high-grade copper
ore, with a high percentage of silver. Whether there is any
genetic relation between these two classes of veins I am unable
to say at present; the very different character of the ore, which,
in addition to different metalliferous character, is basic, or at
least mostly basic, in the Derwent section and acid in the Cradle
Mountain section, seems to indicate that there is no direct rela-
tionship between the two types. On the other hand, the same
strike proves a structural affinity.

-
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(b) Stockwerks.—Quite different from the former are the
great ore bodies which occur particularly on the Derwent and
Windermere sections, and also on the Cradle Mountain sections,

The strike of these ore bodies is almost due east-west;
the dip, however, varies. On the Derwent and Windermere
section it is perpendicular; on the Cradle Mountain section the
dip of the northern ore body is 77 deg. towards north, while
the southern ore body is partly horizontal. The concordance in
the strike of the quarzitic schists and the great ore bodies is
evident, and it is also more than probable that this harmony is
not accidental, but intimately connected with the genesis of the
ore bodies. It is also certain that these east-west ore bodies are
structurally, and probably also genetically, different from the
north-south veins, but before discussing these questions it will
be useful to give a general description, taking that of the Der-
went section as a typical instance.

This immense ore body or stockwerk is made up by a
series of alternate bands of solid ore, varying in thickness from
4 to 12 feet, aktinolite heavily impregnated with ore and quar-
zites showing traces of ore. It is not always easy to separate
the lodes of more solid ore from the aktinolite ore, and they in
their turn seem again to pass into the more quarzitic layers.
The whole body bears signs of intense crushing, but this has not
destroved the direction of strike or the dip, which is, as already
stated, perpendicular.

As the quality of the ore will be discussed in a subsequent
chapter, I need only mention the general features. The ore
consists chiefly of
{Iron, 46.6 per cent.

v Iron Pyrites, Fe S2 |Sulphur, 53.4 per cent.

Copper Pyrites (Chalcopyrite)  Cu2 S Fe2 S3.
(Copper, 34.5 per cent.
Iron, 3c.5 per cent.
Sulphur, 35.0 per cent.)
\ Average Composition,
Pyrrhotite Fn Sn plus 1 Iron, 61.6 per cent.
! Sulphur, 38.4 per cent.

Of smaller importance are—

Bornite, Cuz Fe S2
Arsenopyrite, Fe 52 Fe As2.

The gold is probably associated with the iron pyrites and
the silver probably occurs in the form of proustite, Ag3 As S3.

608019
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As far as can be ascertained macroscopically, the two first-
named minerals replace each other, and are mixed up in various
degrees in the different parts of one and the same band. How
far the pyrrhotite again replaces either iron or copper pyrites
is not quite certain, but the ore undergoes all stages from almost
absolutely pure copper pyrites to solid pyrrhotite in one and
the same band.

As already stated, even the bands of aktinolite and quarzite
intervening between the bands of solid ore are impregnated to
a greater or smaller degree with ore. The whole body can
therefore be considered as one mass of low-grade ore containing
numerous bands in which the ore contents are more concen-
trated in solid lodes.

The quality of the ore will be discussed in another chapter;
it is sufficient to say that it represents a low-grade copper ore
with rather a high admixture of silver and a small percentage
of gold. Taken as a whole, 1000 tons of ore contain

172 tons of copper,
2,522.9 ounces of silver,

8 ounces 6 dwt. 16 grains of gold;

Or if only the richer bands are considered—
206 tons of copper,
2,877 ounces of silver,
10 ounces of gold.

It is obvious from what has above been said about the
constitution of the ore body that if we take the lower percentage
of the whole ore body, or, at the very lowest, 75 per cent. of the
total bulk, is represented by ore of this grade, but if we takc
the higher grade, about 50 per cent. of the total bulk may be
taken to represent ore of this class.

As previously stated, the whole ore body shows signs of
intensive crushing, which has, however, not destroyed the direc-
tion of strike and dip, and it is evident that the stockwerks are
in some way connected with the north-south fault. Their true
relationship is not guite clear yet, but that there is some sort
of connection between stockwerks and faults is almost certain.

The stockwerks exhibit another characteristic feature ; some
of the quartzitic bands appear as if they had been metamorphosed
and the aktinolite bands have the appearance of a volcanic rock.
If we take this feature together with the strike, which is the
same as that of the archaean schists, the following theory regard-
ing the origin of these ore bodies suggests itself:—
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These ore bodies may be considered as metamorphosed por-
tions of the archaean schists. They were metamorphosed by
basic volcanic rocks which were pressed up along the north-
i south faults, and which at those places where the schists had
‘ been more or less crushed by pressure penetrated also into the
schists. As some of the magmatic eruptions may have been
metalliferous, their contents were transferred partly to the meta-
morphosed rocks, partly they remained in the rocks resulting
from the cooling of the magma (aktinolite).

It will be seen that though this theory assumes a connection
between the faults, the ore bodies, the country rock (schist), and
volcanic eruptions, it does not necessarily follow that the com-
bination of three of these factors must result in the production
of ore bodies. Neither does it follow that the same volcanic
eruption which resulted in the production of the stockwerks
also filled up the fissure veins. It is far more probable that

| stockwerks and fissure veins represent different stages of one
and the same period of volcanic activity.

Though the north-south veins may to some extent be
considered as ore channels, it does not necessarily follow that
the magma pressed up in these fissures also permeated and
metamorphosed the archaean schists. To me it seems more
probable that in the first instance local eruptions took place,
[ which pressed the metalliferous magma into the archaean schists
wherever these were weakened by crushing. Subsequently fur-
ther disturbances resulted in the production of the north-south
faults, which in their turn cut off parts of the previously-formed
ore bodies. Further volcanic activity resulted in the filling up
of the north-south veins, and, according to the nature of the
magma and its metalliferous contents, the more basic ore of
the Derwent section or the more acid ore of the Craule Moun-
tain section was formed.

It will be seen that this miechanical volcanic theory widely
differs from Dr. Peters’ swamp theory, and fully confirms Prof.
Gregory’s view about the origin of the Mount Lyell ore bodies.
It differs, however, from the theory of that scientist inasmuch
as it assumes that the stockwerks characterised by the east-west
strike are chronologically different from the north-south veins.

If this theory be correct two economically important con-
clusions may be drawn from it.

| The first is that the ore bodies, fissure veins (north-south),
and stockwerks (east-west) must continue for a great
depth, being ore-bearing all along.

{ 608014
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The second is that it is useless to search for a cut-off east-
west stockwerks in the north-south vein, notwithstand-
ing the ore contents of the latter, but that the searcn
should rather be made on the other side of the north-
south fault. The direction must naturally be decided
by the laws ruling these structural dislocations.

Of course the first conclusion must be taken with that
restriction that it will hold good only if the ore body is not
cut off in the depth by a great thrust plane, as is the case with
the Mount Lyell ore body. But if no such thrust plane exists
the ore body must extend to almost unlimited depth.

IV—DETAILED DESCRIPTION OF THE MINING
; PROPOSITIONS.

A—The Derwent Copper Mining Proposition.

1. Size and Situation.

The Derwent Copper Mining Proposition includes two
sections of 80 acres each, or 160 acres in the aggregate. They
are situated about 4% miles south-east of Barn Bluff, at the
western or upper end of an old glacial valley, which may be
called Commonwealth Creek Valley. This valley runs almost
due east-west, and is about 2% to 3 miles in length, but not
more than half-a-mile wide.

The bottom of the valley is in the average about 2,850 feet
above sea-level, while the altitude of the plateau on the northern
and southern side is about 3,400 feet in the average. The
eastern end of the valley opens into the valley of the Forth, and
there is within a mile of horizontal distance a sudden drop from
2815 to 1,158 feet, giving a perpendicular difference in height
of 1,657 feet. At the western end a spur rising about 200-250
feet above the level of the valley butts out from the surrounding
plateau.  On the northern side of this spur is a small streamlet
called Cook’s Creek, on the southern side the larger Common-
wealth Creek. DBoth creeks join a few chains east of the end of
the spur, and, flowing in eastern direction, eventually branch
into the River Forth, after having rushed with tremendous force
down the steep precipice of Razorback.

The outcrops of the lodes, the open cuts, trenches, and the

tunnel are situated at the eastern extremity of this spur. (See
photo. pl. 2.) -

7

2. History.

It appears that in 1891 C. P. Smith and ]. Swallow dis-
govered this splendid property, and after some prospecting
pegged out two claims of 80 acres each. A small company—the
“Barn Bluff Copper, Gold, and Silver Company”—took over the
property, and spent about £350 in laying the lodes bare hy
shallow trenches. An Adelaide company—“The Barn Bluff
Option Development Company, Ltd."—took an option on the
property, and actively commenced work in January, IQOL.
Huts were constructed, a small compressor plant, driven by a
Pelton wheel, which was supplied with water from the Common-
wealth Creek, was erected. A tunnel, called No. 1 tunnel, was
commenced, and the surface of the spur energetically prospected
by means of numerous trenches and cuts.

Everything seemed to be prosperous; but, as is so often
the fate of pioneer companies, it failed, and all work was com-
pletely stopped. It is not my business to enquire into the
reasons why the Barn Bluff Option Development Company
failed in their enterprise; it is sufficient to say that, in my
opinion, the worthlessness of the ore body was not the reason.

All work was stopped on April 4th, 1903, after No. 1 tunnel
had been driven to a total length of 448 feet, No. 2 and*No. 3
tunnels for about 25 to 30 feet, and 18 open cuts had proved
the ore body for a distance of g chains (say 600 feet) in length
and 7 chains (say 460 feet) in width.

No further developmental work has since been carried out,
and when [ visited the proposition on April 28th, 1907, that is
to say, four years after the Barn Bluff Option Development
Company had ceased to work, most of the faces exposing the
lodes had already become completely oxidised. In the tunnel
dust and slime had effectually obliterated the more solid lodes,

‘and it required a good deal of fresh blasting to clean some of

the faces. I may mention here that all samples have been taken
from material obtained by fresh blasting.

3. Geological features.

As the geological features have exhaustively been dealt
with in a previous chapter, I may be permitted to pass them
over in a few words. The Commonwealth Creek valley is
scooped out from the archaean schists, which com-
pletely encircle it. The whole valley is covered with glacial
debris, particularly near the upper (western) ends. = Large
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boulders of ore, which have greatly been altered by weathering,
may be seen here and there among the debris, and prove con-
clusively that the ice has attacked the outcrop of the ore body
and probably removed a large quantity.

I attribute the comparative thinness of the gossan to this
fact. The boulders of ore among the glacial debris have always
a core of unaltered ore and a thin shell of gossan, so to speak.
It is certain that these boulders have been removed from the
ore body during the glacial period, which we may assume to
correspond with the Diluvial period, and it is also equally certain
that the same glacier has not only removed the gossan that
may have existed previous to its arrival, but also attacked the
unaltered ore. To what degree this amount of abrasion has
been carried out I am unable to say, but if we only assume that
the ore body extended to the level of the surrounding plateau,
which it must have done formerly, a quantity almost twice as
large as the ore body still in existence must have been remove:l
by the ice.

As the large number of years which have lapsed since the
boulders of ore were detached from the outcrop have only
resulted in producing a comparatively thin shell of gossan, it is
quite jntelligible why the actual outcrop, which is far more
protected against weathering than isolated boulders, shows
either none or only a very thin gossan.

I dwelt at some length on this subject, because there is a
general belief that unless an ore body has a thick gossan, and
unless there are various secondary minerals resuiting from the
superficial oxidation of the sulphides, the ore body is of no
value. This general belief holds good only as long as the
gossan has not been removed during an earlier geological
period. In the case of the copper outcrops near Barn Bluff,
where ample evidence proves an enormous glacial erosion, it is
absolutely certain that the previously existing gossan was
removed by the ice, and the time since its removal was too
short for a new gossan to form.*

This theory, which is almost a certainty, is of some im-
portance in judging the value of the ore body. It supposes
that the rich carbonates and oxides have been removed by the

* This view assumes that the outcrop has been in existence for a
lengthy period previous to the formation of the ice sheets. Ifall the
erosion above referred to is the work of the ice only, the ore bodies
probably never reached the surface after the deposit of the Permian
beds, and in that case a thick gossan was probably never formed.
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lacier, and as the time was too short since the glacial period
for the formation of a new cap of carbonates and oxides, we
may assume that the quality of the ore as proved by the assays
taken from samples derived from the outcrop does not represent
a richer superficial zone which is followed by poorer ore at
greater depth, but actually represents the true value of the
ore, and that the quality thus proved will continue to an un-
known depth without getting poorer.

~ The ore body has been described at length in a previous

chapter, and I can here dispose of it in a few words. It forms
the end of the spur above mentioned, measuring about 12 by 8
chains, and having an average height of 200 feet. The question
of bulk will be discussed at length in a subsequent chapter, so I
will pass it over here.

At the western side, the aktinolite ore body, as it may be
termed, has been cut off by a great north-south fault, which is
also metalliferous, but shows a remarkable difference from the
ore of the aktinolite ore body. As a chlorite schist forms part
of the material filling up the fault it is referred to as the chloritic
belt.

The aktinolite ore body consists of alternate layers of more
solid ore, aktinolite heavily impregnated with ore and quartzite
more or less impregnated with ore. The bands have a strike
east-west and a perpendicular dip.

The chlorite belt consists of chlorite schist, aktinolite, white
quartz, all more or less impregnated with ore, having a strike
almost due north by south, but a somewhat varying dip.

~ Both the aktinolite ore body and the chlorite belt have
been laid bare by numerous open cuts, and have also been
proved by a longer and two shorter tunnels.

IV.—THE AKTINOLITE ORE BODY.
A. Description of the Open Cuts and Trenches.

The open cuts and trenches here described extend all over
the spur, and they are practically the same that have previously
been examined by Waller. Not much can be said about these
cuts; they vary considerably in width and depth, and some of
them are mere surface scratchings, while a good deal of
work has been spent on others. To facilitate any comparison
with Waller’s report I give his numbers in brackets, because I
adopted a somewhat different numbering.
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Open Cut No. 1 (D).

A trench cut in north-southern direction, thus cutting right
across the lode, which is well exposed on the western face. The
height of the face is about 8 feet, the width about 12 to 15 feet.
The lode exposed measures 6 feet in width, and shows solid ore
throughout. It has a strike almost due east-west and a perpen-
dicular dip. On either side of the lode dark aktinolite rock,
slightly charged with copper, is exposed, and on the northern
side a band of dark green quartzite, with slight traces of copper,
is seen. Waller remarks that the ore, though solid, is poor in
copper. This has been fully confirmed by the assays. I took
two samples, which gave the following results :—

No. 1.

Copper, 0.21 per cent,
Silver, 16 dwt.
Gold, nil.

No. 2.
Copper, 0.53 per cent.
Silver, 19 dwt. 4 gr.
Gold, 16 gr.

Average. Value.*
£iis d.
Copper 0.37 per cent. & =7.4.8
Silver 17 dwts. 14 grs. o 2 4.79
Gold 8 grs. o I 4.99
Lo 11 258

The above assays prove that the lode is rather poor in
copper, though it appears that it is one of those that contain
a perceptible quantity of gold, inasmuch as 6o tons of ore
contain one ounce of gold.

* The prices have been calculated at the following rates—

Copper, £100 © o per ton.

Silver... o 2 6} peroz.

Gold ... 4 17 O peroz.
Since the above was written, the g:ice of copper has slightly declin d
to £98 per ton. It will however, be seen that thisis of small importance
in judging the value of the ore body. Unless the price of copper goes
down to £50 per tom, which is, however, very impropable, the
extraction and treatment of the ore will always gay. though the profits
are naturally smaller. If the price of copper should decline to (50,
numerous mines. including probably some of the greatest copper
producers, would have to close.
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old vary considerably, inasmuch as sample No. 2 shows more
‘than double the percentage of copper than sample No. 1, in
addition to 16 gr. of gold, which is absent in sample No. 1.
The percentage of silver is pretty near the same in the two

?pays.

'_ en Cut No. 2 (E).
. This is a very shallow open cut, to the south of No. 1.
The lode is not well exposed, and no sample has been taken, but

it shows that the ore, probably mostly iron pyrites, is fairly
solid.

?I, The assays seem to indicate that the contents in copper and

Cut No. 3 (F).

. This is a short trench which exposes a very solid lode of
copper pyrites, iron pyrites, and pyrrhotite, about 4 feet in thick-
ness. The rock on either side is very much crushed, but the
strike of the lode could be determined as east-west. It seems
that it has a southerly dip, though this may only be local. The
issay of sample No. 3 gave the following results:—

i No. 3.
Copper, 0.10 per cent.

: Silver, 10 dwt.
+ Gold, nil.

This is unquestionably a very poor ore, and in general
earance, as in chemical contents, seems closely related to
ore from No. 1 cut, though it is unquestionable that it
resents a different lode.

n Cut No. 4.

This is the most northerly cut, which is, at the same time,
ost at the extreme western end, close to the boundary of
e aktinolitic schist. It being a shallow surface scratching
ly; no samples were taken.

[

Cuts Nos. 5 and 6.

~ The same as said before applies to these cuts, which are
&ﬁn.rently not mentioned by Waller. y

Or,'gen Cut No. 7 (A). (See photo. pl. 5.)
~ This cut is about 20 feet above No. 2 tunnel, which has
been driven on the lode exposed by this cut. A fine lode of
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copper pyrites, arsenical pyrites, and iron pyrites, measuring
4 feet in width, on either side of which beds of greenish
quartzite are exposed. :

The lode has a strike exactly east-west, the dip is vertical,
and it is exposed for about 8 to ¢ feet in height by the cut.
Two samples were taken, one from the bottom (No. 6), and
another a little higher up (No. 4). The assays are as follow:—

No. 4.

Copper, 0.38 per cent. \
Silver, 16 dwt. 8 gr.
Gold, trace.

No. 6.

Copper, 2.71 per cent.
Silver, 1 oz. 12 dwt. 16 gr.
Gold, 20 gr.

There is unquestionably a great difference between these
two assays of ore coming from the same lode. Whilst the
assay of No. 4 closely resembles those of Nos. 1, 2, and 3, that
is to say, lodes which are pretty close to the lode exposed by
No. 7 cut, the assay No. 6 is ever so much richer, inasmuch as
it shows the highest contents of gold of all the ore so far assayed
from this aktinolite schist, besides a high percentage of copper.
The difference between these two samples coming from one and
the same lode is even greater than the difference between
samples Nos. 1 and 2, which also came from one and the same
lode. In my opinion this seems to indicate that the metalli-
ferous contents of one and the same lode vary greatly.

Waller states that the copper contents improve in the
bottom of the cut, and that a sample yielded as much as 9}
per cent. of copper. The first statement seems to be borne out
by the above assays, and if the second—that is to say, the copper
contents—is also correct it only emphasises the fact stated
above, viz., that the contents of one and the same lode vary
considerably. According to this statement the average per-
centage of copper of this lode would be 4.14 per cent., while
the extremes would be 0.38 per cent., 2.71 per cent.,, .50 per
cent. If we follow the lode further down to the tunnel the fol-
lowing assay was obtained.

~ Silyer.. 16dwts. 8grs. 10z.12dwts. 30z 18dwts. —

¢
-
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Assay No. 17. Value.
. £ 8. d .
Copper 8.32 per cent. 8 6 4.2
Silver ... 30z. 18 dwts. ggrs. ... o 9 10.88
Gold Trace

Total ... £8 16 3.08

! Though in this case the copper and silver contents are
considerably higher than those of sample No. 6, it is poorer
“in gold, and this seems still more to emphasise the fact pointed
out above, that the contents of a lode vary greatly within a
~short compass. This will best be illustrated by comparing the
~ assays side by side.

o Previous

i3 No. 4. No. 6. No. 17, Assay.

From top From bottom From From bot-  Average.
. of Cut. of Cut. Tunnel, tom of Cut.

Copper .38 percent. 2.71 percent. 8.32 per cent. 9 5percent. 5.18 percent.

10z. 11dwts
16grs. 9grs. 20gTs.

Gold... Trace. 20QTS. Trace. — 5grs.

The average value per ton of ore from this lode can there-
fore be computed as follows:—

a1 > LR

BVET il s & i wnrsis s w2 Earybiae 0 4 054

[T (e R e SR .... 0O o0 10619
£5 8 6.359

Open Cut No. 8 (B).

This cut is about 20 feet wide, exposing a lode of solid iron
‘pyrites, with arsenical pyrites and copper pyrites distributed
through it. The lode is striking east-west, and the dip perpendi-
“cular; no samples were taken from this lode, as it appeared to
‘be exactly the same as that exposed by the tunnel and in No. 7
“cut.

@pen Cut No. g (C).

~ About 10 feet wide, but rather shallow; the face exhibits
mostly dark aktinolite rock, with bunches of iron pyrites and
copper pyrites ; the cut runs north-south, and an east-west strike
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For about a width of 5 feet the ore
A sample

can be distinctly seen. :
contents form a lode having rather irregular walls.
gave the following results :—

Assay No. 5.

Copper, 0.40 per cent.
Silver, 16 dwt.
Gold, trace.

The above assay gives a very good idea of the metalliferous
contents of the aktinolitic schist between the lodes of solid ore.

Open Cut No. 10 (G).

This cut is north of No. 1 tunnel, about 40 feet above it and
about 25 feet wide, having a face 10-15 feet high. Altogether
three lodes are exposed in this cut, separated by bands of dark
green quarzitic rock, which shows, however, traces of copper
pyrites, mostly filling up the cracks and fissures.

Beginning at the northern end of the cut, a band of dark
green quartzite rock, measuring about 3 feet in width, is exposed;
then follows a lode (a) of solid ore 5 feet in width, from which
assay No. 9 was taken; then comes a band of quartzite, with
traces of copper pyrites, 12 feet wide; then Lode (b) of apparently
very rich ore (Assay No. 8), mostly consisting of carbonates,
measuring, however, only 2 inches in width; then follows
another band of quartzite, and at last Lode (c), measuring 6
inches in width (Assay No. 7). As this cut is practically the
northern continuation of the next one, it will be best to discuss
the character of the ore together.

A strip of country about 6 feet in width separates this cut
from the following.

Open Cut No. 11 (H).

This cut is about 21 feet wide, and the face is 15 feet high.
Two lodes, separated by dark green quartzite, with traces of
copper pyrites, are exposed by this cut. At the northern side
a lode (d) 8 feet in thickness, from which Assays IT and 12
have been taken, is well exposed. Lode (e), exposed at the
south side (left hand of photograph) is 4 feet in thickness
(Assay No. 10). The strike of the lodes is almost due east-
west and the dip vertical.

(See photo. pl. 4.)
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Both cuts form practically one exposure of the formation,

giving a very good illustration of the occurrence of the ore in

bands separated by beds of quartzite or aktinolitic rock, which,
though not considered as ore, still show traces of copper
pyrites, mostly occurring in the fissures.

 If we assume the total width of the two cuts, including the
‘rock not exposed, to be about 50 feet, the following bands are

exposed. Beginning from the northern end of Cut No. 10, the
‘sequence is:i—
: ft. in.
Dark green quartzite, with traces of copper
pyrites and iron pyrites ... ... 3 0

(a) Lode of iron pyrites, copper pyrites, and pyrrho-
tite, solid ore (Assay NO. Q) .cv.veneenennn 5 0

Dark green very hard quartzite, with traces ofore 12 O

(b) Lode of very rich ore, mostly carbonates (Assay
Y s s Taite wisena felas Ghveie s sbens o 2

Dark green quartzite, mixed with ktinolite rock 3
(c) Lode of copper pyrites and iron pyrites, with

some traces of carbonates (Assay No.7) ... ©0 6
Country rock covered by debris, about ........ 6 o

(d) Lode of solid copper pyrites, with a little copper
pyrites (Assays Nos. 11 atll ER)| .o 8 o

Dark green guartzite, with traces of sulphide ore
and bands of aktinolite ........ ..o 1z 0O

(e) Lode of solid copper pyrites and iron pyrites
(Assay NO. T0) ., ccorerrionsnencsvensonns 4 O

We have therefore an aggregate thickness of
17 feet 8 inches (say 18 feet) of ore;
36 feet of country rock.

In other words, for a distance of about 54 feet. measured across

‘the strike of the rocks, the metalliferous lodes represent 33 1-3
per cent. and the country rock 66 1-3 per cent., or in round
' figures, the proportion between ore and country rock would

be one-third to two-thirds. This may be a rough estimate only,
and in places it seems that the proportion is much higher.

Turning to the assays, the following results were obtained,
taking the assays again in the same sequence as the lodes, that
is to say, from north to south:—
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" No. 10 CUT. ¢ If we calculate the value of the ore contained in the block
g‘;f‘gA- ng“SB- L§2“7C- . of country proved by the Open Cuts Nos. 10 and 11, we can
Copper...  2.72 per cent. 7.30 per cent. 1,98 get celib - assume that the block measures in round figures—
Silver ... 2 0zs. gdwts. 13 ozs. 1 dwt. 8 grs. 1 0z. 10 dwt. ¥ 50 X 500 X 100 = 2,500,000 cubic feet.
Gold 18 grs. Trace Trace 250 060 tons
No. 11 CUT. ' 1If we take one-half of this as payable ore we have 100,000
LoD AL LODE.C: ~ tons of ore worth £3 13s 11.6428d per ton, or £406,780 in the
No. 11. No. 12. No. 10. ~ whole.
g?lgre):r o 2o;§5§ (};:vrt:e?;'grs v f,'z;°§’§§vi§“§'2 . o ant. g ~ Ii the total of ore contained in the Aktinolite body would
Gold Trace i 18 grs. e Y, o ~ be considered to represent the above value, it would be a

s The most striking feature of the above assays is their great
difference, not only among the lodes themselves, but between
the assays of one and the same lode, and no more striking
instance could be given than a comparison of Assays No. 11 and
No. 12, which proves conlusively, as already poiflted out, that
the ore contents of one and the same lode vary considerably,
and to such an extent that unless bulk assays can be made it is
difficult to judge as to their real value. It would be just as
wrong to assume that the lode is a low-grade one as to judge it
by the higher percentages. 1 therefore think that if we take
the average of the above figures the estimate as to the value
of the ore will be fairly correct.

The average figures would be:—

Average of Average of Total

No. 10 Cut. No. 11 Cut. Average.
Copper 3.74 per cent, 2,27 per cent. 3 o1 per cent
Silver ... 50z 13dwts 11 grs 4 o0z. 8 dwts. 4 grs. 5 0z. 0 dwts. 19 grs.
Gold 6 grs. 6 grs. 6 grs.

Value.

Copper £3 14 9.6 £2 5 4.8 £330 1.2
Silver 0 14 5.02 O LT 2.45 @raes O
Gold o 1 o0.7428 0 I 0.7428 0 1 .0.7428

£4 10 3.3628 f£2 17 7.9928 £3 13 11.6428

The remarkable feature of the above assays is the com-
parative richness of the ore in silver and gold. The percentage
of copper is also much larger than in any of the previous lodes,
and naturally this tells on the values.

~ splendid property indeed, but the evidence of the previous lodes

- apparently shows that though the above figures may hold good

- for perhaps the southern part, the ore exhibited in the northern
~ part is of lower grade, and this must naturally lower the average.

t :rfopen Cut No. 12 (K)

iy

A small cut, about 20 feet above Nos. 10 and 11; it exposes

2 band of aktinolite strongly impregnated with whitish pyrites.
The band is 4 feet in thickness, and at either side there is a band
of quartzite showing traces of ore.

A sample assayed per ton:—

Assay No. 18.

Copper, nil.
Silver, 15 dwt.
Gold, nil.

The above may be taken as a fair average of the value of

" the country rock or poorer bands alternating with the richer

lodes.

~ Open Cut No. 13 (L).

A shallow open cut, about 7 feet in width. Aktinolite bear-

 ing iron and copper pyrites is here exposed, but no sample was

~ taken,.

Open Cut No. 14 (R).

A small lode, mostly of iron pyrites, having a strike east-

' west, is exposed by a shallow open cut about 66 feet east of

the boundary, between aktinolite and chlorite ore body. It is
probably one of the lodes that has been cut by the tunnel at a
lower level, but no assay was taken from the outcrop.
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V.—DESCRIPTION OF No. 1 TUNNEL.

This tunnel was started on the eastern end of the spur,
about 30-40 feet above the level of the valley, with the object
of intercepting the ore bodies contained in the chloritic belt,
this being considered the main ore channel. The lodes of the
aktinolite ore body were to be opened out by crosscuts later
on, after the tunnel had reached the north-south ore bodies.

The distance in which the tunnel would have cut the
chloritic schists can be estimated at 7 to 8 chains (say 460 to
500 feet) from the entrance.

According to the geological features as exhibited on the
surface, this view was a sound one, and if it has failed the blame
rather falls on those who deviated from this view. It may,
perhaps, be argued that the same object, that is to say, the
testing of the north-south ore bodies, could have been attained
by exposing them by superficial cuts and trenches. This would,
however, have meant the removal of such large quantities of
overburden that a tunnel was unquestionably preferable.

The tunnel was accordingly started between the open cuts
Nos. 10 and 11, about 40 feet down hill The accompany-
ing photograph (photo. pl. 4) gives a good view of the entrance
of the tunnel, and the opening in the scrub immediately above
the tunnel indicates the situation of No. 11 open cut.

As the lodes of the aktinolite ore body have a strike nearly
east-west, it was considered best to drive the tunnel as near as
possible in the same direction, and the first part, measuring
250 feet in length, has therefore a bearing 13 deg. to 15 deg.
south of west. The direction was afterwards slightly altered
towards north and an almost westerly course—s5 deg. south of
west followed for about 13 feet. This was, however, not deemed
sufficient, and the course was still further shifted towards north
(about 37 deg.), and for 72 feet a direction 25 deg. north of
west was followed.

Then the direction was radically altered by continuing the
drive at almost a right-angle for 32 feet, the bearing being 28
east of north. However, it seems that this new turn did not
prove satisfactory, and by a somersault of 135 deg. the tunnel

was brought back to the original direction—13 deg. south of-

west—and this line was continued for 31 feet. Another turn of
32 deg. towards north was then taken, and a direction of 15
deg. north of west was continued for 5o feet, after which all
operations ceased.
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The erratic windings of the tunnel will be seen on the

~ accompanying sketch map (see map 2), plotted out from obser-
vations taken by me with the assistance of Messrs. Curran and

Ward. [ may be permitted to dwell a little longer on this

* subject; because I think that there is a widespread notion that

the ore body has thoroughly been tested by the tunnel, and

that it failed to prove the existence of any considerable mass
" of ore.

The original notion of driving a tunnel to intercept the
north-south ore bodies may have been right or wrong. If con-
sidered right, the only course open was to continue the direction
13 deg. to 15 deg. south of west till the object in view was
attained ; if considered wrong, the only possible course was to
‘take a turn of go deg. towards north in order to prove the ore
bodies that were exposed on the surface north of the tunnel
by a crosscut. The manager who directed operations after the
original bearing had been abandoned seems to have had a hazy
idea of this, but instead of taking a bold course, and continu-
ing his drive at a right angle to the original direction, he
wheeled feebly towards north for about 37 deg. After a time
some notion that he was wrong seems to have dawned upon

" him. and he then turned round, driving his tunnel in a north-
“eastern direction, that is to say, at a right-angle to the direction

hitherto followed. Had he persevered in this new line there
would have been reasons to justify his new action, but instead

of that he completely turned round again after having driven
_for 32 feet only and brought the tunnel back to its original
course, with that difference only that it was shifted about 74 feet
‘towards north.

But even this does not seem to have satisfied
him, and he returned again to the old direction which he had

followed after leaving the original south-by-west direction, with
that difference only that at the beginning of the drive he was

10 feet to the north, and at the end almost in the exact line
of continuation of his first drive.

There can be no question that this erratic way of driving

_after the original direction had been abandoned shows lack of

judgment, which would be ludicrous if it had not also a serious

side. We may fairly assume that the purpose of the tunnel
~was to prove the country. Now, the first 250 feet had proved
a block of country measuring 240 feet in length by 74 feet in

width. Had the plan of the tunnel been plotted out when it

_was decided to abandon the original direction it would have

been noticed that the new direction, which was continued for 72
feet, did not prove anything that had not already been exhibited

S
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in the last 80 feet of the original drive. ~But worse was to
come—the somersault of 32 feet towards east cut through
the same formation that in the first part of the tunnel had been
cut through between 68 feet and 180 feet from the entrance.

In other words, the total length of 104 feet since the original
direction had been abandoned cut only through rocks that
had already been traversed by the original drive between 68 feet
and 250 feet from the entrance.

This in itself is bad enough, but, as already stated, the
mistake could have been rectified had the drive been continued
in the new direction, but instead of doing so, section XI. went
back again through exactly the same beds that had been cut
just now, and then again turning towards north, section XL,
re-cut the very same strata that had already been traversed by
sections X. and XI., only a little further towards west, and at
a more acute angle. In other words, after a drive of 81 feet
the tunnel stands exactly in the same strata as had been
between 350 and 367 feet in section X.

To sum up, the last 185 feet of the tunnel have not proved
anything that had not already been proved by the first part of
the tunnel, and, as far as proving the country goes, the tunnel
might just as well have been stopped at 265 feet from the
entrance than continued to 448 feet.

The tunnel, though having a total length of 448 feet, has
actually proved an area measuring 380 x 74 feet only, or 28,120
square feet, and as the last part of the tunnel has not proved
anything that had not already been proved by the first part,
except that the beds extended about 130 feet further west, a
fact which might pretty well have been assumed without driving
185 feet, we can therefore say that the tunnel has really only
proved an area measuring 250 x 74 feet.

Now let us examine how much of the country could have
been proved by a tunnel of 448 feet in length, provided the
work had been done methodically and systematically. In the
first instance, let us assume that the old south-of-west direction
had been continued.  As it will be seen from the map, the tunnel
would probably not have reached the north-south belt, but ter-
minated about 4o feet east of it. On the other hand, it would
have always cut through new beds, and the area proved would
measure 430 x 132 feet, or 56,760 square feet; that is to say,
exactly double the area could have been proved at the same
outlay of money.
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R But assuming that it had been decided to discontinue the
jgpth-of—west course, the only way indicated by the strike would
;bqve been to cut at a right angle to the previous direction.
_&gsummg again that this crosscut would have been continued
in a north-western direction for 185 feet, bringing the total
!qt;_gth of the tunnel to 448 feet, the area thus proved would

‘represent a trapezoid measuring 250 x 185 x 3I 2
or 62,715 square feet. T s R b

These figures are more striking still when we calcul
: ate the
bulk that is and that could have been proved by the tunnel.

"{;lfing the height above the level of the tunnel in a round
Migure as 200 feet, the following quantities will result :—

1. Actually proved ... 28,1208 .ft.*' = 560,000 = i
2. Had the original direction bt?en ccntinugd—‘ e M s,

o 56,720 sq. ft. = 11,200,000 cub. ft. = 1 mill tons
3 : Proved by crosscut 62,715 sq ft. = 12,400,000 cub ft. = 15 mill tons.

. If we apply the figures as obtained from th i
!Bservations in the tunnel (see below), and assumeethgaetoi',%glpcgg
cent. of the above quantity is ore below 1 per cent. Cu. and 50
er cent. only above, the quantity of ore in round ﬁgurés would
:—1. Actually proved, 250,000 tons. 2. 500,000

3. 550,000 tons. G

i we now turn to the financial side of this question, it can
be calculated that the 185 feet above referred to cost Ehe old
‘Barn Bluff Company £786 5s, or, in other words, practically
_»:tpyo-ﬁfths of the total working capital, and all this money was
.g;l;solutely wasted, inasmuch as far as the value of the proposi-
tion was concerned nothing was proved.

. The above figures require no further comment, but they
‘@ustrate once more the mischief that can be done in the initial
stages of a mining proposition by want of good judgment.

If we now turn to the geological evidence afforded by the
:gg;n_nel, I wish to say that the mnotes made must neces-
mﬂly be of a preliminary character, and are subject to revision
gﬁygrwards. The chief reason for this is the impossibility to
jmﬂke accurate observations without extensive clearing of the
fw:es Since the tunnel has been cut the faces rapidly covered
with dust, and a thick slimy coat effectually conceals everything
[t was not until several shots had been fired that some of the
main lodes could be located, but it would have required much

* Disregarding the last three figures.
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more time and a considerable amount of expense to thoroughly
clear the face from the entrance to the end of the tunnel.
Besides this difficulty, which is experienced almost in every
mine when no proper record of the ore bodies has been kept,
I experienced another difficulty as a result of the strike of the
formation.

The first part of the tunnel has been driven in almost
westerly direction, bearing slightly towards south. This direc-
tion nearly agrees with the strike, which is almost
east-west. All strata, whether metalliferous or not, are therefore
cut at a very acute angle. Tt is therefore almost impossible to
fix the exact position where a richer ore body has been cut and
where it terminates. As the bearing of the tunnel as well as the
<trike naturally oscillates a little, the difficulty of locating the
exact positions of ore bodies is increased. Under these circum-
stances it cannot be expected that the accompanying geological
sketch map is absolutely accurate, but. on the whole, 1 think
that it represents the geological conditions in a fairly accurate
way, and if it has orred it is rather on the side of under-estimat-
ing the thickness of the lades than exaggerating them.

The identification of the lodes cut by the first part of the

tunnel with those that were cut aiter the south-of-west direction
had been abandoned must, of course, be considered as an
assumption only. But having plotted out the position of the
ore bodies observed, and noticing that those in the first part of
the tunnel practically coincide with those in the last part if
continued in their direction of strike, this assumption takes the
shape of a probability which almost amounts to certainty. We
may therefore assume that the tunnel affords very good evidence
of the geological features of at least a part of the ore body
measuring 380 x 74 feet, and if we combine this together with

the evidence given by the superficial trenches and cuts we may

arrive at a fair estimate of the value of the ore body.

[ may further mention that twice, at section V., between
180 and 225 feet, and again at section IX., 367 and 398 feet from
the entrance, the needle of the compass was greatly affected.
It oscillated at first, and eventually refused to move, which, in
my opinion, proves the existence of some sort of magnetic
influence, resulting perhaps from the occurrence of a large ore
body close to the places where the disturbances were noticed.

I divided the length of the tunnel into twelve sections, num-
bered 1. to XII., partly because of the length of the measuring
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rope at my disposal. A natural divisi istingui
{g’ecttons of very unequal length, viz. :131 iR e U

First Section, 263 feet in length. Bearing 253 deg. W.

10[ about 23 feet {I om the enirance ]laId qua] tziuc IOCk,
‘l!glltlv lnl])legllated Wlth bulphldes, plevalls. "\t abOUt 45 fE\.t

‘»& Small fault str lklng 70 de - S ik sou y
i'a . . ] o
» : N g east I nor th, W h a thell

. At 55 feet dark fibrous aktinoli ic

G, dar inolite, which soon

%&_f;to a band he}avﬂy. impregnated with iron pyrites, measurpiﬁ;s;i
Ig;:t] 12 feet in thickness, is found. Assay No. 13 was taken
gg : dtlns lode. It is pro})ab’le that this lode is the continuation
b ode (a) exposed in No. 11 cut, though it is impossible for
‘the present to say this with certainty. This lode is followed b

‘ ;gg:rtnte slightly impregnated with sulphides, and then anothe)l"
band of fairly solid ore, measuring about 5 feet, is met with

At go feet aktinolite sli ;1 i

o lit ghtly impregnated with sulphides
ﬁ;’:icirs, ‘gradua'lly‘ passing into a more solid lode of 4 fiet in
{e : fness. This is followed by quartzite and aktinolite, and 132
8 ;: rom t}le entrance a large aktinolite band, measuring about
'.jénf:;;n th.lckne.;ssi and closely resembling the band met near the
e ce, is cut through., / y N ' i
B ugh. Assay N('). 14 was taken from this
, The next part pf the tunnel was not well cleared. There
?re certainly two distinct lodes, measuring about 2 feet and I
y}égot ezich, and it is probable that 1 may have overlooked one or
gkz otlger band. As far as can be seen, it consists mostly of
o nolite, more or 1§ss impregnated with sulphides. Bands of
: g;aac;'tz;:e ;i\\lt_ernl:'ate with the former, and at about 225 feet a lode
‘of dark aktinolite, stron ly i : i i

| gell gly impregnated with sulphides, has

‘:‘:?S;econd Section, 72 feet in length. Bearing 295 W.

At the beginning of this sectio iti

g, At the n quartzitic rock

gﬁlgh is followed later on by aktinolite impregnated wi(t)ﬁuslﬁ-’
phides. At 283 feet sample No. 15 was taken in order to obtain
an assay of this kind of rock.

fz@ird Section, 32 feet in length. Bearing 208 W.

A series of bands of dark aktinolite i

0 i s ite impregnated with sul-

.g:ndes. alternating with bands of quartz})te,ghas b‘zzen Scutit
rough ; as far as can be seen, the sequence appears to be the
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same as in the first part of the first section. The d{i\?e ends ina-
band of aktinolite strongly impregnated with sulphides, which is

most probably the continuation of one of the lodes previously

met.

Fourth Section, 31 feet in length. Bearing 253 deg. W.
The band met at the former section is again met with; then
follows quartzite.

Fifth Section, 50 feet in length. Bearing 285 deg. W.

The same as before, near the end of the tunnel.
No. 15 was taken from the country rock.

Sample

The sequence of the bands is therefore exactly the same as
observed on the surface, and the same evidence of tremepdous
crushing as exhibited by the open cuts can be observed in the

tunnel.

There were altogether four assays taken from the lodes cut
by the tunnel, that is to say, one assay for every !mndred fect
in the average. 1 do not consider this as exhaustive, and per-
haps a much larger number would be required to arrive at a
fair estimate of the value of the ore. But keeping in r}ltﬂd what
T have said above with regard to the difficulties experienced, we
must rest content for the presgnt. The assays are as follow:—

No. 13. No. 14. No. 15. No. 16
i Nil.
C r. 0.22 per cent. 0.10 per cent. Nil
S?lgg:...z oz. 4d€vts. 10 grs. 10z, 6dwts 3grs. 13 dwts. 181 16 dwts 8 grs.
Gold .... Trace. Trace. Nil. Nil.
Average.
Copper, 0.16 per cent. ......... fo 3 24
Silver, 1 0z. 4 dwt. 23 gL, «cooee o 4 073

Gold, trace

....................

fo "7 313

There is no denying the fact that the ore as contained in
these lodes is of very low grade, and if representing the actual
value it could not be considered as payable. We must, however,
make allowance for the small number of assays, which pro-
bably do not represent the actual value of the ore. (See also
“Chapter V.)
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, This fact becomes plainer still if we examine the assays
parately. It is unquestionable that Assay No. 13 comes from
he same lode which has been laid bare by the open cut No.

11, and which, as we have seen, has yielded one of the richest

samples. In fact, the average of lode (d) was

_ Copper,-3.31 per cent.
ey Silver, 6 oz. 4 dwt. 2 gr.

0 Gold, 9 gr.
while about 40 feet lower down the ore shows the very small
percentage of 0.22 per cent. of copper, as per Assay No. 13.

~ As I have previously stated, the tunnel has been started
‘between cuts No. 10 and 11, and the probability that the ore
as cut at about 45 feet from the entrance does not represent
lode (d) of cut No. 10 is not impossible. On the other hand,
ssays from other lodes have conclusively proved that the con-
tents of one and the same lode vary considerably. It is there-
ore not improbable that Assay No. 13 represents such a poorer

ass of ore, and if this be the case the average contents of
e (d) would be—

Copper, 1.76 per cent.

o Silver, 4 oz. 4 dwt. 6 gr.
Gold, 414 gr.

5 The samples Nos. 14 and 15 were taken from lodes that
‘were not exposed by surface outcrops, and it is only when we

‘furn to sample No. 16 that we can assume that this comes from
the most southern lode (e) exposed in No. 11 cut.

1
N

| In this instance the similarity of the assays is rather strik-
|ing, as will be seen by the following figures :—

W Assay No. 10. Assay No. 16.

8 - From Lode (e) as exposed From a Lode at the end
U in Open Cut No 11. of the Tunnel, probably
i

€ identical with Lode (e).

0.20 per cent. Nil.
16 dwts. 8 grs. 16 dwts. 8 grs.
Nil. Nil.

i

.~ The contents in silver are exactly the same in both assays,
ut the value of this is rather discounted by the fact that lodes of

L lifferent places, viz.:— :

““( Assay No. 1 (open cut No. 1), 16 dwt.

o Assay No. 4 (open cut No. 7), 16 dwt. 8 gr.

Assay No. 5 (open cut No. 9), 16 dwt.

&

>

-

———
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¢




36

show almost exactly the same contents of silver. In fact, out
of 16 assays altogether, five, that is to say, one-third, show the
above contents. In my opinion this rather tends to prove that
the general contents of the ore bodies throughout the aktinolitic
schists is somewhere about 16 dwt. than the view that lodes
having this amount of silver must be identical.

Though therefore from a geological point of view there is
a great probability that the lode at 440 feet in the tunnel irom
which assay No. 16 was obtained is identiczl with lode (a) of open
cut No. 11, a view which is strongly supported by results of
the assay, the coincidence of the two assays cannot be taken as
conclusive to express the true value of the lode, because the
assays of other lodes have sufficiently proved the great variabi-
lity of the ore contents.

The total thickness of the six lodes cut by the: tunnel is
approximately 32 feet, which is about half of the total thickness
of country proved by tunnel, viz., 74 feet.

If we again compute the tonnage of ore as proved by the
tunnel we arrive at an estimate of 250,000 tons, one-half of
which, say 125,000 tons, would represent low-grade ore, while
the remainder would represent quartzite and aktinolite schist,
with traces of copper ore. But as the above amount does repre-
sent the total quantity of ore as contained in this block up
to the boundary between the two ore bodies, the total quantity
is likely much greater.

VI—VALUE OF THE ORE CONTAINED IN THE
AKTINOLITE ORE BODY.

We are now in the position to sum up the results as set
forth in the foregoing pages, and to arrive at a fair estimate
of the value of the aktinolitic ore body. We will for this purpose
divide the total ore mass into three sections, viz.:—
The Northern Section, including all the lodes north of No. 1
tunnel, and exposed by the open cuts Nos. 1, 2, 3,45 5
6, assays Nos. 10 and 17, and tunnel No. 2.

Central Section, as represented by open cut No. 10 and
assays Nos. 7, 8, 9, open cut No. 11, and assays Nos.
IO, 11, 12. ]

The Southern Section, as represented by the lodes cut by
No. 1 tunnel and the country on the southern side of
the aktinolitic body.
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I.—Northern Section.

: _There are altogether nine open cuts and trenches in this
section, and the aggregate width of the lodes contained therein
can be estimated at about 60-65 feet. It is difficult to say
yhether this estimate is correct, because in some of the cuts
ga measurements could be taken: but, on the whole, I believe
that it is rather under the mark. :

J The Northern Section measures about 132 feet (two chains)
i ,;.wxdt.h, but this does not include the extreme northern slope,
wh ch is covered by glacial debris. We see therefore that the
mortlon of ore bodies to the total is about half.

2

il The Northern Section measures 132 x 500 x 100 feet, which
givqes a bulk of 6,600,000 cubic feet, representing 600,000 ,tons of
ore in a round figure. On the basis of the above estimate
300,000 tons would represent low-grade ore, while the remainder
would be considered as metalliferous fluxes.

[ The average assay of the above ore would be

C}ppper, 2176-peT cent. . .. e g PR R
Silver; 1 0z, 6 dwt. 22:gF. 8¢ nps 0 3 505
(o) [T gy 1 MBS N Cor N, 0.0, 9.97

Potaliianain il weiliis £2 19 5.42

. On .closer_ examination it will, however, be seen that this
average is again made up by three parts of very different grade.
The first part includes the lodes as exposed in open cuts Nos.
r;}:a, and 3, the average contents of which are—

Copper, 028 pericent. Ll i7.s 0 gl 72

Silyer, 15 AWt g i o 0 I %135
&0 e T e RS e o o0 10.619
f} fo 8 5.169

’, The second part represents the lodes as ex
i posed by open
cut No. 7 and the tunnel No. 4, the average contents of which

Copper, 5.18 per cent. ........ £5 3 732

Silver, 1 oz. 11 dwt. 20 gr. ..... 0 4 0.54

e RS A R S o0 0 10.619
RAtalz: o= i) e meksipaaaiss £5 8 6.359
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—Southern Section.
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The third part is represented by the lodes exposed in open

cuts No. 8 and No. 9, and shows an assay of— This section includes all the rock to the south of Nos. 10

COPPET, 0.40 PEF Cent. - .vaese s f0 8 © d 11 cuts, which has been fairly tested by No. 1 tunnel and
Silver, I6 dWt. «.oooveenenseenas 0. 2 04 en cuts Nos. 13 and 14. It measures about 330 feet (five
G ] R = ains) in width, and its bulk would be in round figures 330 x
poid i N X 100, equal to .16,500,000 cubic feet, or 134 million tons.

o AU < L fo 10 04 ording to the evidence of the tunnel, we ought to assume

one-half would be represented by workable ore, say 750,000
ns, which, at the rate of 7s 3,13d, would be worth £290,400.

It is unquestionable that the lower rade ore of under £1 -
4 g | the following table I have compiled the above figures:—

per ton prevails, and the above average may, perhaps, be too

high, but it will be difficult to decide this question, because, as cubic | TOBS @ [Workable Fluxes
already pointed out, the contents of one and the same lode F‘églc 11 Cubic| Ore, 50 | and Average Total
vary greatly, and it is therefore not quite certain whether the Million Mpe.e‘ per cent. (Gangue. e‘:a!;’e Vaine

assay values of the first and third part really represent the — illion| Tons, | Tous. | Per Tom. | of Ore

actual value of the lodes or not. On the other hand, these ‘

assays bear a striking similarity to the average as obtained from !

the assays of the tunmel, and there is, therefore, a probability 13.2 1.2 | 600,000 600,000 ff ‘g 5'g2 £662,000
. that they really represent the general value of the lower-grade ‘ ' S

.ore. If we were to reduce the average by taking two parts |

of the first and third to one part of the second, this may perhaps 6.5 0.6 | 300,000 | 300,000| £3 13 11.64 |£1,109,552

represent the proportion of the ore as exposed, and the average

value per ton would work out at £1 6s 5.80d. 1 e | 3

ection...| 16.5 1 250,000 .
The total value of the ore in the Northern Section would —_— 30 bt e Lt B
therefore be in round figures £662,000, taking a very low &
EathnBEe: Bt 5 : i Total .| 36.2 33 11,650,000 1,650,000 | £1 135 10.88 | £2,061,952

i hThe above figures require a few more words of explanation ;
the actual average of the ore of the Northern Section, as
certained by the assays, were taken the total average would
k out at £2 6s 10.73d per ton, instead of £1 155 10.88d,

@d then the total would, of course, increase considerably.

11.—Central Section.

The Central Section represents that block of country which
is proved by the fine open cuts Nos. 10 and 11, the contents of

which have been estimated at 100,000 tons, worth £406,780. It It will, further, be seen that if the average value per ton of

is, however, quite correct to assume that the central section is
much wider than 50 feet only inasmuch as a few surface scratch-
ings have exposed the existence of ore bodies to the north of
the open cut No. 10. If we assume the width of this section ‘o
be only 132 feet (two chains), I think we will be well within the
mark. This section would therefore measure 132 X 528 feet,
and the value in round figures would be ‘130 x 500 X 100, equal
to 6,500,000 cubic feet, which would in round figures give
600,000 tons, out of which 300,000 tons would be workable ore,
worth £1,109,552 at the rate of £3 13s 11.6428d per ton.

)re as asc_ertaiped from 15 assays were taken the value of the
coniiamed in the Southern Section would be considerably
eased.

:F_' .
&e I believe that the above figures give a very fair estimate of
he value of the ore as contained in the aktinolitic ore body of

~ the Derwent Copper Proposition, and it remains only to be seen

how far this estimate agrees with an estimate taken in bulk.

1 - In order to calculate the volume of the ore body it will be
best to divide it into six sections, each representing a triangular
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prisma of 132 feet in height. The base of each prisma is repre-
sented by the height of the spur and the length from the north-
south belt, measured in horizontal direction. The area of the
base is therefore

a — 200/2 x 528 = 52,800 square feet,
The volume v.
v = 52,800 x 132 = 6,969,000 cubic feet.

The total cubical volume of the aktinolitic ore body amounts
therefore to i

41,517,600 cubic feet,

which is somewhat more than the estimate in the above table.
The above would represent ;

3,774,327 tons of ore,
or, say, in round figures,
3.7 million tons of ore.
If we again assume that 50 per cent. of the ore is work-

able, while the remainder represents ore that can only be con-
sidered as metalliferous fluxes, we arrive at an est‘mate of

1.85 million tons of ore.

Now, if’ we take the total average of the 18 assays from the
aktinolitic ore body, this works out at

Copper, 1.72 per cent. «.....-.. £1 14 4.8
Silver, 2. 0z. .10 dwt. T gr. ... . o 6 495
BT 7 Y 0 e o B e S A S o o 849

T S A frecal £2 1 624

This amount is larger than the averzge as worked out by
sections, but somewhat smaller if the average is calculated as
above stated. We may, however, disregard this small discre-
pancy, and take the above figures as representing the total
average.

According to this figure 1,000 tons of ore would be worth
£2,076, and 1.85 million tons would be worth

£3,841,600.

Perhaps this estimate may be somewhat too high, but it is
probably correct to assume that the aktinolite ore body con-
tains between 1.65 and 1.85 million tons of ore, worth between
2 million and 3.8 million pounds.
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T b I may therefore conclude this by drawing attention to the
- Summary of assays from the aktinolitic ore body as contained
“in the above table. It will be seen that if the assays Nos. 15,

5 %f;and 18 were omitted the average contents would work out
“ata much higher figure, viz.:—

L

Y l(' Copper, 2.06 per cent. ........ £2 1 24
br Silver, 2.0z, 17 dwt. 13 gr. .70, ¥ 375
\“f;_.‘ Gold 2B g o ro e 0 0 10.19
&

“1:5.1 THs o ST Lo £2 0 4.342

v

- At this rate the value of the ore body would work out at
‘@ higher figure still, viz,, from £4,072,200 to £4,565800, or, in
“tound figures from 4 million pounds to 4}, million pounds.
,i@'cording to the quantity of bulk.

{:.1.'?_ I have again condensed these figures in the following table:

et . Average Total
!lfgtu:ra‘se!i %gs:flty Average Contents per ton Value Value of
] 2 per ton.  Ore Body,
| Copper, 1.11 per cent.
& Silver, 14 dwt. 18 grs. £1 15 10.88 £2,061,952
i Gold, 3 grs.
[l oagt Copper, 1.72 per cent.
1 65 million tons...{ Silver,20z. 1odwt.11grs. 2''F" 624 3,425,400
‘ Gold, 4 grs.
4 Copper, 2.06 per cent.
::,(‘ ilver, 20z. 17dwt. 13 grs. Z» 2 9 4.34 4,072,200
i Gold, 4.8 grs.
Copper 1.11 per cent. l
| Silver, 14 dwt. 18 grs, I 15 10 88 2,072,000
A Gold, 3 grs. s
e Copper, 1.72 per cent. l
" 1.85 million tons...{ Silver, 20z. 10dwt. I1 grs, 2 1 6.24 3,841,600
* Gold, 4 grs. s
Copper, 2.06 per cent.
& Silver, 2 0z. 17 dwt. 13 grs. 2 9 4.34 4 565,800
£ Gold, 4.8 grs.

~ The above table proves conclusively the value of the aktino-
lite ore body, and it shows that at the lowest estimate it is
n&:;th £2,000,000, while the highest estimate, which is, at the
same time, a moderate one, proves it to be worth 4% million
g@a?nds. There is, of course, a wide difference between these two
‘estimates, and this needs a few words of explanation, though this
is practically already stated in the previous estimates.

I have explained how I arrived at the lowest value of £1
15s 10.88d per ton, which is considerably lower than the average
value of 18 assays. On the other hand, we see that this average

N 608040, |
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|
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value is considerably influenced by the low assays Nos. 15, 16,
18. These assays, though coming from lodes in the tunnel,
practically represent nothing but the very low-grade bands
between the more metalliferous lodes. If all ore of that grade
were included in the bulk estimate the proportion of workable
and poorer ore would be two to one; that is to say, two-thirds
of the bulk could be considered as ore having an average com-
position of copper, 1.72 per cent. Naturally, instead of 1.65 to
1.85 million tons of ore there would be from 2.2 to 2.5 million
tons available, and this would again considerably increase the
total value.

It would be superfluous to discuss this question further, but
it proves, in my opinion, that if we take the average of 18 assays
as representing the average contents of the ore, and if we assume
that 50 per cent. of the bulk only represents ore of that com-
position, disregarding entirely the other half, which is also
metalliferous, and could be advantageously used as fluxes, we
arrive at the sum of 3 4-1oth million pounds to 3 8-1oth million
pounds as representing the value of the ore body, an estimate
which, in my opinion, is hardly exaggerated.

The only question which remains to be decided is, of course,
all important: Would it pay to treat ore of such a low grade as
contained in the aktinolite ore body?

We are luckily in the position to answer this question con-
slusively and in the affirmative. According to the latest report
published by the Mount Lyell Company the average assiy of
ore from the Mount Lyell mine is—

Copper, 0.95 per cent. ........ f0 19 ©

Silver, 0.9T 0Z. ...covevessren o 2 5.755

Gold, 0.073 0Z. «.vssensvnnsans Q 6 2333
1 14 N S P A N £1 7 8.088

And only by adding the richer ore from North Mount Lyell,
having an aggregate of 6.07 per cent. of copper, and some by-
products of the Crotty Smelting Works, the average contents
of the 1 4-10 million tons of ore that have been treated since

August, 1903, are brought up to !
Copper, 2.36 per cent. ........ £2. 7 24
Silver, 1.89 0Z. +.cveceernences 0 7 4.145
Gold, 0.054 0Z. «..u.vn- st driset 0 4 7.048
Total v «- - Savalanisteisn £2 19 1.503
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 If we take the lowest average contents of the aktinolite
yre body, viz., }

Copper, 1.11 per cent.
Silver, 0.924 oz.
Gold, 0.0062 oz.

¢ see that even this compares favourably with the Mount Lyell
as far as the contents of copper and silver are concerned,
ut if we take the average of 18 assays, viz,

Copper, 1.72 per cent.
Silver, 2.5228 oz.
Gold, 0.0083 oz.

ve find that this compares very,favourably with the average ore
ated by the Mount Lyell works, but considerably exceeds the
ue of ore extracted from the famous Mount Lyell ore body
having almost twice the percentage of copper and over
double the quantity of silver. '

==
m If, last of all, we compare the average of the 15 assays
‘above mentioned, viz.,

Copper, 2.06 per cent.
Silver, 2.877 oz.
Gold, 0.0096 oz.

fa

we see that t}lis ore is almost of the same quality as far as the
percentage of copper is concerned, but of a much higher value
m silver than the ore treated by the Mount Lyell Company,
which was only by adding the rich ore from the North Lyell
and some rich by-products brought up to the above standard.
e only difference in value is represented by the contents of
80 d; 1000 tons of ore treated by the Mount Lyell Company
yield 54 ounces of gold, while 1000 tons of the aktinolite ore
"|dy would yield 9.6 oz. of gold only.

' The figures are more striking still if we compare the value
er ton of ore from Mount Lyell with that obtained from the
inolite ore body. For easy reference I put the figures again
e by side in the following table:—

)

) Lyell Ore, Ore Treated by Actinolite Ore Body, per ton.
"~ per ton. Mt. Lyell Co., Lowest Average Highest
! per ton, Value. Value. Value.

ﬁ 76 8.088d. £219s.1503d. 41155 10.88d. £21s. 6.24d. £29s. 4 34d.

~ We therefore see that even at the lowest value the ore from
the aktinolite ore body is worth 8s 2d more than the Mount
I;:ye.ll ore, notwithstanding the higher percentage of gold which
distinguishes that ore. But even if the average ore be treated by

3
~

€ o

- ;;‘—0‘
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the Mount Lyell Company, by adding the rich ore from North
Lyell and the very rich by-products from the smelting works,
this ore is worth only 10s more per ton than the ore from the
aktinolite ore body. Of course this will mount up to a con-
siderable sum when large masses are treated, but, on the
whole, we can say the ore from the aktinolite ore body is more
valuable than the ore from the famous Mount Lyell mine, and it
even compares very favourably with the ore treated by that
company. .

I may be permitted to add a few words to this. On the
Cradle Mountain section a thick lode of aktinolite ore is ex-
posed, which assayed—

Copper, 6.30 per cent.
Silver, 7 oz. 16 dwt. 19 gr.
Gold, 22 gr. -

Tf this ore be added to the ore from the Derwent Copper Pro-
position the average assay of that ore would range from—

Copper, 1.g6 per cent. to 2.33 per cent.
Silver, 2 oz. 16 dwt. 1 gr. to 3 oz. 3 dwt. 18 gr.
Gold, 5 gr. to 6 gr.

according to whether the lower or higher average is taken. Thre
last figure would work out at £2 153 9.161 per ton; that is to
say, practically only 4s less than the average ore treated by
the Mount Lyell Company.

Little remains to be added to this. The expenses of the
Mount Lyell Company are per ton of ore:—

Mining operations ............. fo 5 10.12
Smelting operations ........... o 7 532
Converting operations ......... o I 1I1.53

415 c ) LS R S e R e R f0 14 4.97

During the previous half-year the expenses were a little
higher—15s 10.45d. Taking 15s per ton of ore as an average,
even the lowest estimate of the ore value from the aktinolite ore
body would leave a profit of £1 per ton, or 1.65 to 1.85 million
pounds altogether. The general average would leave a profit
of £1 6s, the higher of £1 14s per ton, and the total profit would
range from £2,000,000 to £3,000,000. according to the quantity
of ore available.

45
V.—THE CHLORITE BELT.

1 A —DESCRIPTION OF ITHE OPEN CUTS.
A ,.{\ general outline of the geological features of the “Chlorite
/ T_elt' has been previously given; it now remains to describe in
detail the outcrops of lodes that have been observed. It may be
;i?ated at once that much less prospecting work has been done
_{M:Jthls part of the proposition than on the aktinolite ore body :
The cubs are mostly mere surface scratchings, and that lode
which is apparently the richest could not be examined because

it was covered partly by debris, partly by the hi y
:‘i@mmonwealth Creek. PRE e Sl e SiRe

- In order to avoid confusion of the cuts in this part of the

@@position with those in the aktinolite ore bod isti i
?ﬁ;ﬁm by capital letters. g

@peﬁ Cut A (S).

A short tunnel has been driven from the open cut on this
bde, which has a width of about 5 to 6 feet. The lode crosses
the creek and disappears on the southern slope beneath the
glacial debris. An assay of a sample of ore yielded—

Assay No. 19.
‘ (:’opper, 0.10 per cent.
'k Silver, 19 dwt. 4 gr.
2 Gold, trace.

Open Cut B.

This is an open cut about 100 feet above A, and a li
ﬁn;rther to the west. The lode measures 5 feet in ’width aatlllétliz
dpparently a chloritic schist, thickly impregnated with,copper
?ptes and iron pyrites. The rock is very crushed, indicating
that the lode has been subjected to a heavy pressure. The
assay of a sample yielded— :

Assay No. 20.

Copper, 0.11 per cent.
Silver, 17 dwt.
Gold, trace
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Open Cut 1€

is i ittle further to the west of B, and exposes a lo.de
4 fee?]ilr? ffigtllltof greenish aktinolite, richly impregnated \’?lll:
iron pyrites, and apparently only a little copper pyrltes.\y he
strike is north-south, the dip appa_rently west. Sample No, 21
was taken from this lode, and it yielded—

Assay No. 21.

Copper, 0.13 per cent.
Silver, 1 oz. 12 dwt. 15 gr.
Gold, trace.

Open Cut D.

This is a’ small trench which opens out a thick 10(:16 not less
than 8 feet in width, of greenish rock impregnated with coppe{
and iron pyrites. The strike is north-south.  On assay I

yielded— os £}
Assay No. 22.
Copper, 0.12 per cent.
Silver, 2 oz. 4 dwt. 10 gr.
Gold, trace.
Open Cut E.

Right on the top of the hill, exposing a lode of rather solid

_ore, about 4 feet in width. It is most probably the northern

con’tinuation of the lode exposed in the bed of the creek and by
open cut A. On assay it yielded—

Assay No. 23.

Copper, 0.10 per cent.
Silver, 1 0z. 6 dwt. 3 gr.
Gold, nil.

Open Cut F.

A surface scratching, exposing a fine lode qf fibrous aktino-
lite richly impregnated with iron pyrites. This lode had only
recently been discovered. On assay it yielded—

Assay No. 24.
Copper, nil.
Silver, 1 oz. 19 dwt. 4 gr.
Gold, nil.

47
.\ The average of the above five assays is:—
Copper, 0.093 per cent. ......... £01 T 1032
Silver, 1 0oz. 9 dwt. 18 gr. ....... 03" 937
iEold il e e sed —
SOPAIS el e L yraas ol fo 5 7.69

- This is such a low grade of ore that it would never pay to
ork it profitably, but its metalliferous contents might be ex-
ed by using this ore as a flux in conjunction with the more
d ores of the aktinolite ore body.

- The bulk of the chloritic belt can be estimated at about
000,000 cubic feet, measuring 200 x 800 x 200 feet roughly.
would give about three million tons by weight, of which
t two-thirds have the above composition, and if this ore
nsidered as fluxes only, for which purpose it would be
mently suitable on account of its aktinolite contents, its
lliferous percentage can be added to that of the other ore.

I may state here that the Moynt Lyell Company use about
00 tons of metal-bearing fluxes every half-vear showing the
owing contents:—

Copper, 1.22 per cent.

3\; Silver, 6 dwt. 2.8 gr.
Gold, trace.

' This ore is considerably richer in copper than the ore from

the chlorite belt, but, on the other hand, the latter shows a much

higher percentage in silver.

LITE ORE BODY AND CHLORITE BELT.

1 As it has been stated that the north-south belt, the chloritic
st is the real ore channel, and as No. 1 tunnel was driven

ftl ]
~ If ore samples from the aktinolite and chlorite schist are
nacroscopically examined there does not appear to be a great
nineralogical difference, except that the latter bear unquestion-
ibly the appearance of an ore of lower grade than the former.
On the other hand, the chemical constitution of the two classes
of ore is very different.
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We can divide the ore from the aktinolite schist, according

viz., poor ore with less
with less than 5 per
per cent. of copper;

to the copper contents, into three classes, ;
than 1 per cent. of copper; low-grade OR,
cent. of copper ; rich ore, with more than 5
and we will consider each class separately.

1st Class—Poor Ore, with less than 1 per cent. of Copper.
The following assays fall under this class:— 3
Assay No. Copper. Silver. Glgil -
1 0.21 per cent. 16 dwts. . o
2. . 0.53 per cent. 19 dwts. 4 gr5. 1\_?“ =
) 0.10 per vent. 10 dwts. Mk
3. 0.38 per cent. 16 dwts. 8 grs. T:ace
‘: 0.40 per cent. 16 dwts. : e
o. 0.20 per cent. . 16 dwts. 8 grs. ... 'B; 2
i 0.22 per cent. . 20z. 4 dwts. 8¢grs. ...  Jwac
. 0.10 per cent. .. 10z. 4 dwts, 10 g18. ... Trace
4 TNl 13dwts. 1 gr. Nil
% Nil 16 dwts. 8 grs. N}l
;g Nil 19 dwts. 4 grs. Nil

This class of ore can again be conveniently dly1ded into
two sub-classes, one showing no copper, but a certain amount
of silver, and the other in which copper is present.

The lowest class of ore shows an average of

14 dwt. 19 gr. of silver : *
only, and it is obvious that this cannot be gonsxdered ??C]\qvci:l;
2ble ore. The geological occurrence of_ this class{ whi : g
obtained from the tunnel, proves conclusively tha}t1 tn'sllsrplode‘s
cally nothing else but the country rock 't_retween the ric ;:in- - is.
The petrographical posificl)(n of1 @h}l‘s olre Olsstnlc;to E;\l}fkge; !
3 a dark green rock, which almos volcan
?:)(éi(t‘]yrichlv img:egnated with iron pyrites. Mat?ed 511\'““311;:265
forms apparently the chief part, and for this reaslon his s
of ore should make a good.ﬁux when adde_d to the 1moref o
ore. Ii, as it is in my opinion pretty certam._tlns ga;s o1 A
is representative of the beds that exist between the ric le.r ]owa_,
it will be seen that that part of the aktmphtxc s_chlst w1111§f1 ou;
not considered as workable ore would still add its n}lleta i eg ’
contents when used as flux, and the _act.ual value of t ebore ’?‘(h )‘
would be perceptibly higher than it 1s assumed to be. ¢

next higher class of ore (8 assays) shows in the average—

Copper, 0.27 per cent.
Silver, 1 oz. o dwt. 13 gr.
Gold, 2 gr.

|

|
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= This ore could not well be considered as workable ore
,ékher, but it must be remembered that part of the assays making
Wp this average were obtained from lodes which have also
: "“'gded some higher grade ore.

. The above average comes pretty near to the average
obtained from the chloritic schist, but it shows a higher per-
‘gentage of copper and smaller contents- in silver. If we
‘examine the above assays we see that in six out of the eight
@ssavs the contents in silver are under one ounce, while two
only contain more than one ounce. On the other hand, two out
of six samples from the chlorite schist contain less than one
omnce of silver, while four contain more than one ounce. That
18 to sav, 66.6 per cent. of ore from the chloritic belt will contain
more than one ounce of silver, while only 25 per cent. of the
Jow-erade ore from the aktinolite schist will contain more than
‘e ounce of silver,

This is unquestionably a marked difference, which is still
more emphasised when the contents of copper are examined;

\ all the assays from the chlorite schist show a percentage of

under 0.13 of copper; in the ore from the aktinolite schist only
two samples show a similar percentage. In other words, while
100 per cent. of the ore assayed from the chlorite schist have
Q.13 per cent. of copper and less, only 235 per cent. of the samples
from the aktinolite schist show the same percentage.

. These two features seem to prove that the ore contained
il the chlorite schist is of a different character from that of the
aktinolite schist. The ore from the chloritic schist might be
fermed as a low-grade silver ore, with a small percentage of
copper, while that from the aktinolite schist can be termed as a
low-grade copper ore with rather a high percentage of silver.

IT.—Low-grade Ore, with less than 3 per cent. of Copper.

- The follosving assays fall under this heading :—

Assay No. Copper. Silver. Gold.
7. IL.21 per cent. I 0z. 10 dwts, —
I1. I.52 per cent. 2 0z. 5dwts. 17 grs. —

6. 2.7t per cent. 1 0z. 12 dwts, 16 grs. 20 grs.

9. 2.72 per cent. 2 0z. 9 dwts. 18 grs.

- The average of the above assays works out at—
) Copper, 2.04 per cent.

Silver, 1 o0z. 19 dwt. 16 gr.

Gold, 9.5 gr.
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a good low-grade ore, with a
fairly high percentage of silver. Comparing this with the
average of the poor ore, it will be noticed that though the con-
tents of copper are nearly eight times higher, the contents
iri silver have not increased in the same proportion, being only
abeut double of that of the poor ore.

This may be considered as

11I.—Rich Ore with more than 5 per cent.

Assays falling under this heading:—

Assay No. Copper. Silver. Gold.
12. 5.10 per cent. 10 0z. 2 dwts. 12 grS. 18 grs.
8. 7.30 per cent. 13 0z. Tdwt. 8 grs. Ve —
17. 8.32 per cent. 3 0z 13 dwts. 9 grs. —

The average of the above assays works out at—

Copper, 6.91 per cent.
Silver, 9 oz. 0 dwt. 17 gT.
Gold, 6 gr.

very rich ore indeed, and it will
lver have increased nearly four
has increased a little over

This may be considered as
be seen that the contents of si
times, while the percentage of copper
three times as compared with the low-grade ore.

The above figures will perhaps best be tabulated in the

following way \— ‘
Ore from
Ore from the Aktinolite Schist. the’
Rich Low Grade Poor Country Chlorite
Ore. Ore. Ore. Rock. Schist.
2.04 0.27 Al 0.093
per cent.

c 6.91
2o per cent. per cent. per cent.
( 60z odwts. 10z 19 dwts. 10z odwts. 14dwts. 19grs. 102 gdwts.

Bikyet 1 17818 16 grs. 13 grs. 18 grs.
Gold ... 6grs. Q.5 gr8. 2 grs. — —

be well understood that the five classes
above distinguished do by no means represent particular lodes
that show one of the above contents right through. In fact, just
the opposite is the case, as observations have proved that one
and the same lode contains very rich ore at one place and very
poor ore at another. For the present it is impossible to say in
what proportion the three classes of ore are contained in "the
lodes representing the workable ore. For all practical purposes

It must, however,
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il is safest to go by
safes go by the general average, whicl 1 1
3 ge, ch, 1 S
lhc country rock, works out at— \' VL e
Copper, 2.00 per cent.
.\‘llvcl', 2 oz. 17 dwt. 13 gr.
Gold, 4.8 gr.
?ut if 1certam mineralogical indications are not deceptive, it
tic:rlln:l t 1a§ the different lodes vary considerably as to the prop'(‘)“-
i 1e above three classes participate in making up th tal
liferous contents. A few ex S Sl
o 5, ew cf\aI]]])lGS will illustrate this. The
pgns ofp(::l; 7);\6 open cut .\u.17 seems to be composed of twn
) ore, one part of low-grade, and one f
P i g , and one part of poor
?:e, whll} the lode exposed by open cut No. 1 islma(le ulp of
‘]wo parts of poor ore, and lode (d), in No. 11 cut, of one -)ar;
low-grade ore and one part rich ore. :

: tItkmu§.t be understood that the samples were not picked
I aken in the ordinary way. Under the 15 samples, excl 1'
ing the country rock P

8, or 53.3 per cent., represent poor ore,
4, or 26.6 per cent., represent low-grade ore.
3, or 20 per cent., represent rich.

“ ‘Tou](l this small number be taken as a fair test, the follow-
ing theoretical average composition of the ore would result:—
2 parts of poor ore,
1 part of low-grade ore,
0.75 part of rich ore.

- lh'c‘l(l)de exposed in No. 7 cut would therefore be above the
‘N oretical average, while that of No. 1 is below and that of
No. 11 cut again above the average.

It is, under the circumstances, quite probable that some of
‘&he assays do not represent the true value of the 10(]L: which
gﬁght t;) be ascertained by at least five assays. It is also quiLte
-ﬁd-;r why a poorer specimen of ore is sooner obtained than a
w_l]ueo(l)lfe.tland that there is every probability that the average
- 1::1-2,% from the aktinolite schist may be higher than is

As far as the ore from the chlorite schist is concerned, the

»‘?ssays prove 111)(]1165_ﬁ0n3b1y that the ore is of a different class
rom that contained in the aktinolite schist. For the present it‘i:

impossib. i ; i
ge.{sl)l? tlo give any reason for this unless we assume that the
’ﬁeis su.no the two cla?ses of ore are different, a question which
; necessary to discus
A s here.  On the whole, the assays
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seem to prove that the ore in the chloritic schist is rather 2
silver than copper ore, and under these circumstances the pro-
bability that some richer lodes may be discovered in this hithertor
little explored part is by no means small. However this may be,
1 do not wish to raise hopes that may not be fulfilled ; the present
evidence goes only to show that the ore contained in the chlori-
tic belt can be advantageously used as flux, while there is a
probability that during the excavation lodes showing a consider-
able content of silver may be discovered.

B.—THE CRADLE MOUNTAIN COPPER MINING
PROPOSITION.

. SIZE AND SITUATION.

The Cradle Mountain Mining Proposition is for the present

only one claim of 8o acres, but it is intended to take up at

least one more section of 80 acres should the prospecting opera=
the north-eastern corner of the section.
the north-eastern corner of the section towards east.

The Cradle Mountain Claim is situated about two miles
south-west of the Derwent Mining Proposition and south-south-
cast from Barn Bluff.

A strong creek, called Curran’s Creek, traverses the pro-
position in a north-southerly direction. Curran’'s Creek is
formed by the junction of two smaller creeks, one of which has
been named Swallows Creek, and takes its origin from Lake
Windermere ; the second branch is the outlet of Lake Curran.
The upper part of Swallows Creek gully is formed by a fine
glacial valley, with numerous terminal moraines. (See photo.
pl. 7.) After the junction of the two creeks they continue their
southerly course for some distance. but Curran’s Creek takes
eventually a turn towards east, and joints the Forth River.

The copper outcrops occur on the eastern slope of Curran’s
Creek, and energetic prospecting operations have been going on
irom February, 1907. to April, 1907.
to expect that the same amount of prospecting can be carried
out in two months as has been done on the Derwent proposition,
but what has been done reflects every credit on the prospectors.
The north-south lode has been followed for about 200 feet in
length, and it has been proved by two deep trenches and about
hali-a-dozen shallow cuts. The northern aktinolitic lode has
heen laid bare by a deep trench, and the southern aktinolite
body has been proved for a considerable distance amd thickness.

Of course it is impossible "

_——
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2. HISTORY.

'}l‘hls‘\scctlon has origipall_\‘ been taken up by Lord, Swallow
l‘lIL 3 v;'ho did very little prospecting work, however. As,
as | understand, they put a few shots into the north-south

et‘:vlll)~1i)): th-e D.er.w‘ent Prospecting Association, together with
o claims adjoining north and south of the present section

3- GEOLOGICAL FEATURES.

’ﬁ%];fmgh on the whole the same, there is, however, consider-
¢ difference between the geological characters of the Cradle
untain and Derwent ore bodies.

The archaean schists crop out on the eastern slope of
ran’s Lr.eck. I)_nt they are mostly hidden by a .thickhla\lf)er of
al debris, which affords a rich soil for a luxurious vegeta-

The western slope is even more thickly wooded than the

tel n, a”d 1t ap])( ars that 1t 18 fOI “le(‘ I) Yy V lLalllL T [)(_l\\. ,
. *)
sbal)l\ (hahab. i

|

1t is impossﬂ)le for the present to make out the relations
b ::n tu;i ore occurrences, the volcanic rocks, and tha

l g 2 . ~ . o
thaean schist, but the following facts may be considered as

bt

ertain :—
(a) H}uc is a lode striking north-south, and bearing a very
G rich ore (Hawson’s vein).
b (b) A thick lode of high-grade ore, striking east-west, has
g y been laid bare at the north-eastern corner of the claim
o . . S ;
bl (¢) A large body of aktinolite, striking east-west, which in

: some.parts dips towards north, while at others it seems

= to lle 110! lzontal haﬁ ‘ V S 1
¥ H‘ . S heen pro e(l m the sout
v u hCI n pa t

. eI iu}ﬁl unable to state for the present the relation of these
h vv:n(fx erent ore bodies, but I may venture a few conclusions
. rom the general geological features of the country,

» eIt wll1" be observed that the north-south vein is situated

cle sb 1? the eastern boundary of the section. The southern, and

g f ably also_ the l]ort_hern, east-west ore bodies are therefore on

s west_ern‘ side of this north-south fault, and not on the eastern
ide, as in the Derwent proposition. ‘

)

R
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That part of the vein. that has been proved is sitnated
| between the two east-west ore bodies, and three probabilities are
| possible, viz.:—
I The north-south fault cuts off the east-west ore bodies, and
continues in northern as well as southern direction into
’\ the adjoining sections.

55
he North-South Vein (Hawson's Vein).

~ This vein has crops out near the ecastern boundary of the
Hon, where it has been laid bare by two open trenches mea-
g 33 feet and 23 feet in length, and having a depth of 14
18 feet respectively at the face where they cut the vein.
following photo., pl. 7. gives a very good “view of one of
lese trenches. !
- The vein has a strike of 15 deg. west of north (345 deg. W.)
a dip of 77 deg. towards east. Its thickness varies a good
1; in some of the trenches it is hardly more than four inches
vidth, at others it is over two feet wide; sometimes it seems
sinch out, while at other places it is developed to its full
kness. Both walls consist of very hard quartzite, which is
crushed. The (uestion naturally arises will this vein con-
e for any depth and length. The horizontal extension has
ve heen discussed ; if it cuts off the east-west bodies it is safe
assume that it will extend all throughout the claim. Wit
'f'fl to extension of depth, it is very difficult to form an
nion.  As stated in a previous c‘hapt-et:. an enormous amount
rock has been removed by erosion, and the possibility that
y the tail-end of the vein has been preserved must be taken
o consideration. On the other side, I do not think this very
bable: T rather feel inclined to think that the vein extends
a considerable depth, but this can only be proved by actual
eration.. The ore contained in this vein is a very 1)-11rc anrl
copper pyrites, with dark quartzite as gangue: in some parts
n'wal pyrites seems to occur in considerable quantities, while
. silver most probably occurs as proustite.

It does not cut off the east-west ore bodies, but intersects
them, with or without perceptible dislocation.

i The east-west ore bodies cut off the north-south vein

| both at its northern and southern extremity.

| Now the examination of the Derwent proposition has proved
‘myj that the east-west ore body is cut off by the north-south fault,
i and not vice versa. We are therefore entitled to assume that
| anless the country be proved, the same structural features hold
“ good in the Cradle Mountain proposition. This at once dis-
‘:“” poses of the third view. We have therefore to investigate
It whether the east-west ore bodies are cut off or intersected by
i the north-south lode. If the second view—that is, intersection—
i were true, it is almost certain to assume that at the point of inter-
section a considerable enrichment of the ore contents could be
i expected. I
i I am. however, afraid that we may not take this favourable
il view : to judge again from other observations, it is very probable
il that the north-south lode cuts off the east-west ore bodies at
i their eastern extremity. This view would be quite in harmony
with the features of the aktinolite ore body of the Derwent pro- {
i I position which has been cut off by the north-south fault. ‘
\fr. C. P. Smith has endeavoured to settle this question and

to lay bare the point where the north-south vein and the east-

_west ore bodies must cross. So far his work has not met with

i X consulcx;ab]e‘ number of samples from this lode have been
ved at various times. [ took four samples of ore and one

success, but this is chiefly due to lack of time. Had the weather I :Ilen(;)i] a.r.wemcal. p_\"ntes.‘ In the following table I have
permitted him to push on operations for only a few more areang=d these assays according to the percentage of copper:i—
weeks, this very important point could have been settled. ~As Copper. Silver, Gold.
it is, we must content ourselves with the assumption that, though » ,§?7r§§,°§§1§t, "',167027'}2 g:{; fg“' .- 4 dwts. 21 grs.
it is not impossible that the north-south lode intersects the east- ... 17 O per cent. U 14077 d;vt;grs:...“d v;l;:acze[ "
west ore bodies, it is more probable that it cuts them off some- ... 16.4 per cent. ...16 oz. 6 dwts. 16 grs. . Trace i
where near the eastern boundary of the claim. 2 ;93 per cent. ... 150z 9dwts. ggrs. ... 14 grs.
- LEV K 3 3 ...: 15.4'percent. ... 140z 2dwts. ., Q grs.

The country is unquestionably much disturbed, and if the g 13.12 per cent. ... 170z, 6dwts. 6ers. ...  Trace
few observations I have been able to make are correctly inter- Til :g'zopgzrcce;ft' 302 ‘6dW‘§~ 14grs.... 14 grS.
preted, it would seem that the eastern part of the aktinolite ore .. 10 5 per cent. ... *tho. ‘i; ({;t:ésgrs ;8 255
body forms an anticlinal, the western an unsymmetrical synclinal. heon 9.02 per centt- 69 dwts. 19 grs. ... Tsrfc?

; 1 1 H So . . e “ er cent. ... 5 s
Only further prospecting operations can prove how far this view \ssay No. 2713 .. 2 5lpper crong 50‘: 44‘1(1:";:-13; g—: 1 d)rv:é 023 grs.

is correct or not. ASsay No. 2514 ... 2.55 per cent. ... 3 0z. Sdwts. 14 grs. ...  Trace
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These assays seem to prove that there is some sort Of con-
nection between the contents of copper and silver, inasmuch as
with the decrease of the percentage of copper the contents ol
silver become smaller, There are exceptions to this rule—for
instance, Nos. 9, 10, and 11—but, on tl?e \\'h«{l@, it seems tl}at the
contents of copper and silver stand in a direct proportion to
each other. A similar observation, though not quite so con-
spicuous, has already been noticed in the ore from the aktinolite

_body of the Derwent proposition, but I am unable to give a
satisfactory explanation of this rather peculiar featur‘ci. whxil}
might perhaps prove of some importance when the ore is turnac
into marketable metal.

The contents of gold are erratic, and there seems to l')e no
rule by which they are regulated; the remarkable feature is th:
very high contents of gold in some of the samples.

The contents of copper vary from 2.55 per cent. to 20 per
cent. ; those of silver from 3 oz. 8 dwt. 12 gr. to as high as 19 oz.
12 dwt.: and those of gold from a trace to 4 dwt. 21 gr. The
average works out at—

57

In order to test the value of the arsenical pyrites for gold
and silver, I had a sample assayed, which yielded—

Assay No. 25.
Copper, nil.
Silver, 1 oz. 15 dwt. 6 gr.
Gold, nil,
The comparatively high percentage of silver in this other-
vise barren ore is remarkable.

4 At the north-eastern corner, about 12 chains from the corner
and one chain from the boundary, a short cut has opened out a
lode, measuring about 6 feet across.

The ore occurs in two lodes of solid ore, the larger of which
tasures four feet, the smaller two feet in width, separated by
out one foot of aktinolite impregnated with sulphides. The
ke of this lode is exactly east-west, the dip 70 deg. towards
north. The hanging-wall is formed by aktinolite, the footwall
“gither by quartzite or by aktinolite. A sample vielded an assav—

Assay No. 30.

Value. : Copper, 6.30 per cent.
Copper, 12.61 per cent. ........ f12 12 2.4 2 Silver, 7 oz. 16 dwt. 19 gr.
Silver, 11 0z. 12 dwt. ... .. el Rl ' “j’f Gold, 22 gr.
Gold, 22 gr. (.- sae B b deie vimas o 3 107 ~ Barring the rich ore from Hawson's vein, this lode has, with
p One or two exceptions from the Derwent proposition, vielded
T 21 R R e e el s £i4 5 69 the richest ore. If we could assume that this lode would show

There is no doubt that this is a splendid ore, of high coni-
mercial value; the present prospecting operations have proved
about 300 to 400 tons of this ore, worth from £4,000 to £5,000

in round figures. :

At the present stage it is impossible to form an idea of the
quantity of ore carried by this vein. If the view abqve put fortl}
holds good, it may have a considerable extension in length as
well as in depth, but, as already said, this can only be 1)rr3\"e(l b?
actual operations. Perhaps the best plan would be to sink 2
winze, following up the vein after its horizontal extension has
been proved by more extended surface workings. i the depth
can be proved, we would have to consider this vein as a parti-
cularly valuable one.

rich ore throughout, it would be a splendid ore body, but
ust be kept in mind what I said above about the
acter of the lodes. It is probable that this sample represents
ple of the richer ore only, and that if more assays were
n the average would perhaps be 2.06 per cent. of copper.
owever that may be, it is certainly a fine lode.

- Unfortunately, the extension is not known yet. If what I
‘ e above said about the structural features is correct this lode
uld be cut off by Hawson's vein in eastern direction not far
1 the present open cut, but it should continue in western
ion for an unknown length.

_ As the archaean schists have exactly the same strike, this
¢ must stand in the same relation to them as the aktinolite
body of the Derwent proposition, and the probability that
15 lode is only part of an extensive ore body is very great.
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1t is evident that if the ore contained in this ore body is
 together with the richer ore from the northern aktinolite

' or in conjunction with the ore from the Derwent proposi-
the results will be very satisfactory. But if Hawson's vein

he extension it is supposed to have the working of these
classes of ore must prove very remunerative.

: ! o
5 ic prospecti jons should be carried ou
Energetic prospecting operations e

along this lode in order to test it more i ; gh larg'e

opin?on there can be hardly any doubt that there 1s

guantity of ore contained in this lode.

(¢c) The Southern Aktinolite Ore Body. | refrain from working out an average percentage of the
classes. because this would only be reliable if we
the exact proportion by which each class would be repre-
ed if mixed together. It is almost certain to say that for
ton from Hawson's vein there would be three tons from
rthern and about 10 tons from the southern aktinolite ore
and taken at this rate the average would work out at—

Copper, 2.5 per cent. ..

Further down the slope, towards ‘the creek, tl?e_rte Soccilargri
‘: large body of aktinolite, impregnatle\d. w11t'h coi)l.)le\r sp_\é 1:;‘1S te V;’est .
i : i f tion the aktinolite strike -
in the middle of the section | olite o8 east el
i J fi. This dip would indicate tha 1
dips towards south. This ¢ ey e S
“ inolite lc he southern aktinolite 10
| aktinolite lode and part ot t nol r v
i | clinal whose axis is running east-west. It is impossible to say

is view is ¢ : if correct, the
“ for the present whether this view is correct or not; if correct,

......... £3- 10  ©
.outhern continuation of the rich lode above megtmned must be ' bzilver, 3 0% 11 SRRl e
| south cards the middle of the section. . taold S Al e L e Lo K SV, s
‘ found somewhere towards the m -
i i i sen carried out & X5 § R
‘ il PTOSP_t;lCUnglOlpefatlt(l)llés ;E;,lfolli)tte assumes a dis- g Totalice e o e ] T g e e
ittle further downhill, and here ‘ S 2] 5
| ltlltnlctl\ horizontal bedding. It is impossible to say whether this

1 comes very near the average of the ore from the aktino-
* ore body on the Derwent proposition. Though a very low-

e ore, it is unquestionable that the ore from the southern
olite ore body could be profitably treated in conjunction
the ore from the other ore bodies above mentioned.

is due to a superficial (listurbanai lolnly. or whetl:i:'g \11;n l;i;i?gﬁ

: struc /e have a very uns)
ctructural. 1f structural, we would 3 y!
svnclinal, and it would be quite probable 'tll]at the richer lodes
would be met with a little further downhill.

Two samples were taken from this ore body, which yielded—
Assay No. 31.
Copper, 0.62 per cent.
Silver, 1 oz. 15 dwt. 6 gr. . |18
Gold, trace. | 8
Assay No. 32.
Copper. 0.10 per cent. "
‘ Silver, 1 oz. 3 dwt. 12 gr. !
il Gold, nil. |

},' N0 estimate can at present be formed as to the (uantity of
ofe contained in the southern aktinolite ore body, but if we
e that there are two million tons that could be simply
cted by quarrying, [ think that estimate is far below the

.

It would be inopportune at the present stage of prospecting
jiérations to form a definite opinion as to the quantity and value
¢ ore contained in the Cradle Mountain section, because the
as to bulk on which such an estimate could be based are

ficient. The present examinations have proved that there
‘three classes of ore, viz.,

This i i 1d hardly pay to work :
\ I'his is very low-grade ore, and 1.t wo? (?\'o ; if gracticaltv ‘
| it profitably : yet it will be seen that sample NO. 3T 15 3

. a) Very poor ore, under 1 per cent. of. copper.
: : -orned as the ore i ( i ;
. same as far as copper and silver is concernec ; ! ich ore. 6. r cent. ¢ :
i ttfinthi‘mzitL pzrt sl:‘tll.t ﬁon 11)1 open cutting in the Mount Lyell mine. g ?c))) {_{.:n_ ?‘i?flGO?‘EP elzc(si tp;(_)lz_lé ::I; e
14 s o A Y A ) 'y oL . .
= , : i ve this:i— A
‘ The following comparison will pro ol S
by Open Cutting  Ore from the Southern Aktinolite ' il t the proportion of
£ ;olzlio)gntrl)‘evell. Ore Body Cradle Mountain Property. X" 1a: 3b: 10cC.
il Copper ... 0.60 per cent. 0-6127%‘3;:"““ s would represent ore considerably above the average ore
liit Silver 1.92 0Z. Trace: ¢ ireated by the Mount Lyell Company.
K Gold 0.044 07 o b
1L “
|
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On the basis of the above proportion, taking the quantity
of (c) to be two million tons, there should be

(a) 2 million tons.
(b) 0.6 million tons.
(¢) 0.2 million tons.

Total 2.8 million tons.

[t is no exaggeration to assume that the quantities required
for (b) and (c) exist, but in order to be on the safe side we will
suppose that only half of the above quantity exists as workable
ore.  On this estimate the Cradle Mountain section should con-
tain about ;1.4 million tons of ore, worth £3 per ton, or £4.2
million in the aggregate.

The above may be considered as somewhat premature calcu-
lations, but I wish to demonstrate by figures which cannot be
considered as exaggerated the probable value of the ore as may
be contained in this section. The actual observations have
proved that there exists an enormous quantity of very poor
ore, probably a fair quantity of low-grade ore, certainly a small
(uantity of very rich ore. '

No accurate figures as to the bulk of these three classes of ore
can be given, and the above estimate must be rather considered
as an attempt based on certain facts observed than an actual one
proved by measurement.

C—THE LAKE WINDERMERE PROSPECTING
PROPOSITION.

SIZE AND SITUATION.

Two claims of 80 acres each have been taken up to the west
of Claim 1819/93M, held by Mr. C. P. Smith. These sections
are situated about one and a hali miles to the west of the Cradle
Mountain section, almost south of Barn Bluff. (See photo. pl.6.)
No prospecting operations have so far been carried out on these
‘sections, and they have merely been taken up because the western
continuation of the lodes which crop out on Smith’s claim is sup-
posed to cross these claims. Only actual prospecting operations
can prove how far this view is correct or not. But large boulders
of ore occurring in the glacial debris can only come from an
outcrop in these sections which is now hidden by this debris.
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The direction in which the diluvial glacier once covering this:
country moved can distinctly and correctly be fixed, and there is
an absolute proof that there were two glaciers, one flowing
down Curran’s Creek valley, in eastern direction, the other in
western direction, passing down a valley not yet named. From
the whole configuration of the country it is impossible to assume
that the western glacier passed over the outcrops on Smith’s
section, thus transporting the boulders from that outcrop to
tueir present resting place, as could easily be shown were a
map of a large scale showing contour lines available. We can
only assume that the outcrop of the lodes must occur between
the present resting place of the ore boulders and the crest which
divided the two ice streams, and that it is the western glacier
which, passing over this outcrop, removed them.

These considerations have decided me to take up these two
claims, but before anything more can be said about the value
of this property a considerable amount of prospecting operations.
will have to be carried out.

V.—WATER SUPPLY. i

There is any amount of water available for the purposes of
motive or electric power, and as the source of the creeks running
through the different properties is invariably a permanent glacial
lake, Zlcl‘(‘ is no fear of the supply ever giving out even during
the driest time of the year. Of course careful measurements
had to be taken in order to juage accurately the quantity of
water available, but it can safely be said that the quantity,
together with the high fall, is more than sufficient to produce
any power, motive or electric, that would be required for the
purposes of even the largest mine in the worla. A short
enumeration will give at least an idea of this large water supply.

1. The River Mersey.

The River Mersey, which passes at the foot of Razorback,
‘carries at all times of the vear a large quantity of water running
at a considerable speed.
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2. The Commonwealth Creek.

The Commonwealth Creek derives its supply from Lake
Macrae (see pl. 1.), about 400 fest above the level of the
valley, in which the Derwent Copper Proposition is situated. It
falls down a fine waterfall (indistinctly seen at the right-hand
corner of photo. pl. 11.), and passes right through some of the
outcrops. A rough measurement gave 2,000 cubic feet of water
per minute; with a head of 400 feet this would give 1.287.8
horse-power available right at the foot of the aktinolite ore body.

As already -stated, the Commonwealth Creek is afterwards
joined by Cook’s Creek, and on its eastern course down the
valley it takes up numerous little streams, so that its quantity is
largely increased when it rushes down 1,610 feet in height over
the precipice of Razorback. No measurements were taken, but
I think that the above data are sufficient to prove that there iz
more water available than even the largest mining concera could
make use of.

3. The Cradle Mountain Section.

The Cradle Mountain Section is crossed by Curran's Creek,
a creek with probably even a larger quantity of water than Com-
monwealth Creek, near the aktinolite ore body. There is a fine
falls quite close to the outcrops, and the probable head of water
is hetween 300 and 400 feet.

VI—TIMBER SUPPLY.

All the country along the valley of the Forth and the Mersey
is thickly studded with the finest timber, which is now wasterd,
and which could be used for mining purposes at a very small
expense.

VIIL.—SUMMARY.

I have endeavoured to show on the foregoing pages that
the Derwent Prospecting Association holds one of the finest
copper mining propositions that probably occurs in Tasmania.
It is a great mass of low-grade ore that can be easily extracted
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by open cuts which occur on the Derwent and Cradle Mountain
Copper Propositions. The total quantity of the ore masses
which can thus be won is estimated at 1.65 to 1.85 millions,
worth from two million to 4.5 million pounds, in the Derwent
proposition, and at 1.4 millions, worth 4.2 million 1_)91111(15 (appro-
ximate estimate), in the Cradle Mountain proposition, giving in
the aggregate from 3 million to 3}4 million tons, worth from
£5.2 millions to £8.7 millions, not including the metalli-
ferous fluxes, which if used would add their metalliferous con-
tents to the output. There is a large water supply available all
the vear round for motive power, and the timber supply would
last for many years to come. Though perhaps not over easy of
access at the present time, the accessibility could be greatly
improved by an aerial or ordinary tram driven by electricity,
running down the valley of the Forth to Lorinna, and thence to
the nearest railway station.

I may be permitted to end this report with a word of
caution. The property is a splendid one, no doubt, but every
attempt to work this low-grade ore mass at a small scale and
with a small capital must end in failure.  If, however, a
large working capital—in my opinion not less than £100.000—
is available, and if properly managed, the copper propositions
near Barn Bluff should soon rank as one of the foremost copper
mines in Tasmania, and pay handsome dividends for many yvears
to come.
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a } Ty -8 ]ACKSON. M.I.M.M., London. i
METALLURGICAL CuemisT AND M ETALLURGIST. i

MouxT BISCHOFF \WORKS,
LAUNCESTON, 22ND May, 1907.

CERTIFICATE OF ASSAY,
For DERWENT PROSPECTING ASSOCIATICN, No LiaAsBiLiTY.

I beg to hand you assay of samples submitted as under, anti
find the following to be the result :—

— -

. | t
bal\:\ple L Copper. Gold. | Silver.
NO. k
O R [l SR > =
A ’ Oz. dwts. grs.
) o0.21 per cent. Nil. o 16 ©
2 | 0.53 per cent. 16 grs. | o 19 4
< o.10 per cent. Nil. | o 10 ©
4 0.38 per cent. Trace. | o 16 8
5 | 0.40 per cent. Trace. { o - 46" O
6 F  2.71 percent. 20 IS, { OO
7 i 1.21 percent. [ Trace. ! 1 10 O
3 7.30 per cent. ’ Trace. L 2802 18
9 2.72 per cent. 18 grs. 2 .9 O
10 | o0.20 per cent. Nil. o 16 8
L1 1.52 per cent. | Trace. o' &N
12 5.10 per cent. 18 grs. 30, 13, k&
13 0.22 per cent. 1 Trace. 'l e e
14 o.1o per cent. | Trace. WL i
15 | Nil. ‘| Nil. b tETR
16 Nil. | Nil. o 16 8
17 |  8.32 percent. | Trace. 3 18 9
18 | Nil. | Nil o 1§ .0
19 | o.10 per cent. | Nil. o 194
20 o.11 per cent. | Trace. o Lo
21 | o.13 per cent. | Trace. X 135
22 o.12 per cent. | Trace. 2 .4 10
23 | o.10 per cent. | Nil. R e
24 Nil. | Nil. A T 190
25 |  Nil ‘ Trace. ! i 1500
26 10.20 per cent. | 18 grs. 19 12 O
25 4.51 per cent. Trace. s 4 99
28 2.55 per cent. | Trace. 3,8 14
29 | 13.12 per cent. Trace. | 7 6 6
30 | 6.30 per cent. | 22 grs. 7 16 19
31 0.62 per cent. | Trace. | 1 ‘15 -5
32 o.10 per cent. | Nil. ‘. r oy E2
l

" Yours faithfully,
F. B. ]ACKSON.,
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PL. 2.—PANORAMA OF THE DERWENT CoPPER PROPOSITION,

In the centre, Ward’s Pinnacle, against which the Archaen schists are resting on the left side.
ore body. Ward's Waterfall (Commonwealth Creek) indistinctly seen in the right corner (X).
left hand corner the huts.

The thickly wooded
Mulloch heap of No.

hill in the right foreground is the aktinolitic
1 Tunnel almost in the centre (Q). In the
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PL. 3.—WARD’'S PINNACLE AND THE HUTS
The uptilted Archaean Shists butting against the Chlorite belt are
beautifully seen in this photograph.
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PL. 4—No. 11 OpeN Cur.
The fine solid lodes on the left and right are well marked,
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5.—ENTRANCE OF No. 1 TONNEL.

PL.
The glacial debris covering the hill-side is well seen.
tunnel is No. 10 open cut (X).

Above the




PL. 6,—VIEW OF GLACIAL VALLEY NEAR LARe W

Lake Windermere in the background,

hill to the right of Smith’s

l The deep gully in the left

INDERMERE,
to the right is Smith's track, to the left Mount Inglis. The low
Knob (X) indicates the situation of the Lake W

indermere Prosp. Prop,
foreground represents Swallow's Creek.
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PL. 7.— HAwsoN's VEIN, CrRADLE MoUNTAIN COPPER Proros




040 SKETCH MAP

showing the different Routes to Barn BIluff. ' 1'
SCALE : 1 Inch equals 5 miles. l 3
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GEOLOGICAL SKETCH MAP |«
of
Section Derwent Copper Proposition.

SCALE: 10 mm equals 1 chain app. Contour Lir=s 20 feet app.
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e 5cm . GROUND PLAN OF No.1 TUNNEL, ey b
b showing £
Area actually proved, and areas that could have been proved ,:;\
had the last part of the operations been carried out in a .. : o)
systematic way. T : L
SCALE: 1 mm equals 2 feet By
Area actuaily proved by tunnel ... . 380 x 74 equals 28,120 sq. f i b S i '
Aree that could have been proved by tunne! of L s ® '] i
same length, nad original direction 448}7,.-"' f
boen cantinued .. 430 x 132 equals 56,760 sq. 1. énd\of Cross Cul 7
Area that could have been proved by tunnel of .‘, ;‘&?
same length, and straight crosscut of '-‘ -
185 feet in length equals 62,715 sq. I. "._.saﬁ'e/' ’
l.‘ ’:
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GEOLOGICAL SKETCH MAP OF No. 1 TUNNEL, DERWENT COPPER PROPOSITION

Total Length of Tunnel, 448 feet.
Country proved by Tunnel, 380 x 74 feet.
Aggregate thickness of richer Lodes, : 32 feet = 50%
SCALE: 1 mm equali 2 feet. Aggregate thickness of poor rock : 36 feet = 503
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Assay Assay
No.7 No. 9

Aseay Assay
No. 10 Na, 11

B e

- Aktinolitic Schist. Quartzitic.

- Chloritic Schist x Quartzite.
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