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LEFROY GOLD FIELD, TASMANIA.

REPORT ON THE GEOLOGICAL STRUCTURE AND MINING
; DEVELOPMENT.

By A. MONTGOMERY, M.A., M.E,, Iate Geological Sugveyor.

Auckland, N.Z., 9th March, 1897.
Sir,

I mave the honor to forward to yon the following Report on the Lefroy Gold Field, with
accompanying illustrative plans and sections, embodying the results of observations taken during
my geologienl survey of the district carried on at intervals during 1895 and 1896. The long delay
in furnishing the Report is due to my leaving the service of the Government of Tasmania in
November last and going to another colony, the pressure of business consequent on the change
having made it quite impossible for' me to write it sooner. The fieldwork of the survey was eom-
pleted in October, 1896, and this Report therefore will only be up to that date, unless a later one is
specially mentioned. -

The object of the survey was to collect such information relative to the goldfield as would be
useful in furthering its industrial development and to report the same for public use. Owing to my
leaving the service of the Government of Tasmania at somewhat short notice, I regret to have
been unable to accomplish this object as thoroughly as 1 should have wished, not having had time
to search through old reports an(g newspaper Eles for full information as to workings which have
been abandnneg, or to engage in the extensive correspondence necessary to elicit particulars of the
past history of various ventures from many persons on whose kind assistance reliance could have
been placed. It is hoped, nevertheless, that this Report will greatly facilitate the task of getting a
complete account of the mining operations in the goldfield, by pointing out the matters about which
information is deficient. and by locating the position of the various workings. The latter have been
very fully surveyed, and are sguwu in more gr less detail on the plans herewith.

The distriect has been previously reported upon officially by Mr. G. Tharean, F.G.S,, late
Government Mining Geologist, in two Reports, entitled “On the Mineral Resources and Per-
manency of the Lefroy Gold Field,” of date 29th April, 1882 ; and “On the Future Prospeets of
Deep Mining of Gold-bearing Quartz Lodes at Lefroy,” dated September 25th, 1853. As both of
these are now searce and almost out of print, they are freely quoted from in this report in order
that the information in them may he made more readily available. An interim Report on the
Lefroy Gold Field by the present writer was also published in 1896, but the ground traversed by it
is now more fully covered in this one. My Report, dated 15th August, 1894, on the Back Creek.
Gold Field also contains matter useful to be borne in mind when considering the Lefroy district, the
two fields being adjacent and very similar in their geological structure.

Situation.—The Lefroy Gold Field is sitnated near the north coast of Tasmania, about seven
miles east of the estnary of the Tamar (Port Dalrymple). It is reached by good roads from the-
towns of Lauuceston and George Town, being thus very easily accessible.

Topography.—The shape of the surface of the ground is shown on the accompanying General
Plan of the District, much attention having been given to mapping the topographical features as
correctly as could be done in the time at my disposal. The altitudes at various points marked on
the plan are from measurements with an aneroid barometer, and are only claimed as approximately
correct, the readings having frequently been taken in changeable weather, when barometric levelling
showed very variable results. They are useful also as showing the parts of the district actually
visited during the survey, and in those portions where no levels are given the topographical features.
are only roughly sketched in, and are not so reliable as in the closely surveyed parts.

It will be seen from the map that the prineipal portion of the field lies in the head of the basin
of Blanket Creek, this containing all the more notable mines. In the south-west part and also
along the western edge of the field, however, some of the lodes outerop on the fall to Slaty Creek.
The extreme south portion drains into the Fourteen Mile Creek, an affluent of the River Tamar,
and the south-east and eastern parts are in the basin of Back Creek. The dividing ridge between
the Blanket Creek basin and tﬁose of the aforesaid neighbouring streams is generally fairly high,
from 400 to 700 feet above sea level, and can readily be traced on the map; it is broken by a low
saddle near the old Prince of Wales mine. From the dividing ridge the ground rapidly falls to
swampy flats along the ereeks mentioned, some of which are little more than 100 feet above the
sea. The Lefroy Post Office is about 390 feet above sea level.
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Though the distriet is fairly hilly, none of it is difficult country for making roads, and transport
of machinery to the various mines has usually been a very simple matter. Woodeutters getting
timber and firewood for the mines have made innumerable cart tracks all over the field.

The country is covered with open encalyptus forest, with light undergrowth of tea-tree, fern,
and heath, thick green bash being only found in some of the deeper and more sheltered gullies at
the head of Back Creek and Slaty Creek. In the neighbourhood of the Town of Lefroy and of
the principal mines the timber has been greatly thiuned out, but both firewood and mining timber
are still plentiful within reasonable distances.

Geology.—The main geological features of the Lefroy District and the surrounding country
were shown as early as 1865 in the late Mr. Chas. Gould’s map of the Den goldfield, an examina-
tion of which shows that several of the best known Tasmanian formations are represented in the
vicinity. As geological changes must have exercised an influence of some sort on the aariferons
character of the lodes, it will be of iuterest, and possibly, in some ways, of practical importance, to
trace them somewhat closely.

The general “ country ” of the Lefroy field is slate and sandstone of most probably Lower
Silurian age, but few, if any, fossils have been found which would enable the age of the formation
to be definitely determined. The strata have been folded strongly by lateral crust-pressure, and
now are fonn! dipping at all angles from horizontal to vertical. Along the main ridge to the east
of the field,—the same which terminates at the coust in the Fourteen-mile Bluff;—1 have noticed
the beds dipping vertically, but in the principal mines they lie pretty flat, the dip as a rule being
from 15° to 30°. Owing to numerous small bendings 1 have been unable to make out if there
are any main anticlinal axes traversing the field. The main ridge on the east side of the field is
generally pretty hard country, with much firm black slate, hard sandstone, and oecasionally bands

of quartzite and hornstone (dense flinty fine-grained rock.) The high ridge on the west side of .

the goldfield is also composed of hard slate in great part, some of it, near the Ge;ﬁe Town road,
having been quarried many years ago for paving and building purposes. The general strike of the
strata is about N.W. and SJY‘J., and it will be noticed on the topographical map that there are
several well marked ridges which follow this econrse. The main ridges on each side, both east and
west, of the goldfield also have this general trend, the harder bands of roek having resisted the
erosive agencies that have cut deeply into the softer ones. Tt may here be pointed out that all the
lodes whizh have been of much value lie in a central band of softer country running north-westerly
between the two above-mentioned hard bands on the east and west sides of the field, and that while
strong in the central area they become pinched and die out both east and west as they get into the
hard flanking bands of country. To the south of the field also the favourable softer country
appears to be covered by harder strata. .

In my report on the Back Creek Goldfield it was noted that in the Australasian Slate Quarry
and elsewhere the slates had a cleavage across the bedding planes of the strata, giving them an
appearance of being nearly horizontally laminated, while in reality they had a high angle of dip;
this same feature is seen in parts of the Lefroy field, especially in the range on the eastward side of
it. In measuring the dip of the strata care has therefore often to be exercised that lamination due
to slaty cleavage is not mistaken for the true bedding lamination.

Though I have been unable to get decided evidence of larger synclinal and anticlinal foldings
of the strata, it is quite evident nevertheless that a very considerable thickness of the Lower
Silarian formation is exposed at surface in this field, but the similarity of the beds throughout the
whole region and the repetition of them due to faulting along the lines of lodes render it impossible
to estimate at all elosely what thickness the horizontal section discloses, though probably it is some
thousands of feet. It 1s manifest therefore that enormous erosion of the Silurian strata has taken
place since these were folded to their present angles of dip, and that consequently the country now
at surface and containing the auriferous lodes was formerly deeply buried. = Though we cannot tell
at what period the lodes were formed, it is pretty certain that they were formerly much more deeply
buried in the country than we now find them, prolonged erosion having removed immense masses
of superincumbent rock. This is to be borne in mind in discussing the question of the apparent
occurrence of the gold only in the superficial parts of the reefs.

The next formation in point of age after the Lower Silurian found in the Lefroy District is
granite, a small area of which is found to the south-west of the field in the flats towards the head
of Slaty Creek. It is noteworthy that in many of the best known goldfields of Australia granite
is found penetrating Lower Silurian strata, giving some colour to the hypothesis that the lodes have
been formed in fissures caused by plutonic fracturing of the country during the period of the
outpouring of lavas of which the granites are the deep-seated representatives. From the fact that
in Tasmania at Middlesex and Mt. Agnew the granite formation [})enetmtes the Upper Silurian
rocks, it is probable that we must refer its age to the end of the Upper Silurian epoch. As the
granites are thronghout the eolony overlaid by the beds of the Permo-carboniferous system, it is
plain that they are much older than these.
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Touching the time of formation of the aariferous lodes, it may be mentioned that at Goleonda
quartz reefs containing gold traverse both Lower Silurian strata and granite, being thus plainly
younger than the latter, while the common oeccurrence of reef quartz in the Permo-Carboniferous
beds shows that lodes existed before these were laid down. We must not of course conclude that
all our auriferous lodes are younger than the granite and older than Permo-Carboniferous, as they
might be of very different ages in different localities, still such evidence as there is appears to point
to their having been formed soon after the granite extrusions, about the close of the Upper Silurian
period. In Tasmania the Permo-Carboniferous beds are generally very nearly horizontal, and
show only rarely any considerable amount of induration and metamorphism, and this only when in
close proximity to eruptive masses of greenstone ; and they very seldom iudeed carry quartz veins
or anything approaching true lode matter, so it is clear that the auriferous lodes were formed
before they were laid down. The lodes are therefore of very considerable antiquity, dating back to
probably Devonian time or earlier. I wish to lay some stress on this, as it bears upon the question
of the gold in the reefs lasting in depth.

The Permo-Carboniferous and Mesozoic Coal Measures are not seen in the Lefroy goldfield
itself, but occur close by in the Tippagory Hills and at Mount George, also to the south east
towards Karoola and Lilydale on the Scottsdale Railway. At one time they no doubt covered the:
Lefroy District as well, but have been entirely removed by denudation. The existing surface of the-
Silurian formation is probably not more than 1000 feet below what was the surface when the
Permo-Carboniferous beds began to be deposited.

The Greenstone formation (diabase and dolerite) which succeeds the Coal Measures through-'
out Tasmania, is also seen at the Tippagory Hills, along the Tamar, and on the George Town.
Road, but does not come into the Lefroy field proper.

In Tertiary times the District has seen several important geological changes which must be-
referred to in order that the distribution of alluvial gold in the field may be understood. The
history of the field in this period is quite similar to that of the Back Creek District deseribed in a
former Report, and evidence of corresponding movements of elevation and subsidence of the land:
all along the north coast of Tasmania is given in ‘my Reports on the Beaconsfield Goldfield, the
Gladstone Distriet, Thureau’s Deep T.ead, the Table Cape District, and the Corinna Goldfield..
In Miocene (probably) time the general level of the north of Tasmania, irrespective of the lowering
of the surface by subsequent denudation, must have been some three hundred feet or more higher
than at the present day. The deep valley of the South Esk, now filled—at Longford, for example—
to a depth of a thousand feet with Tertiary sands and clays, was then cut out by the running streams
and passed to the west of the Lefroy field at the foot of the Tippagory Hills. The old channel is
traceable now as a wide belt of alluvial matter to the west of Slaty Creek, ranning along the flats
to the east of Tippagory and erossing near Mt. Direction over to the Tamar valley. The Tertiary

beds at Windermere and Dilston also belong to the filling of this old valley. The present outlet of”

the Tamar River through the rocky gorge of the Whirlpool Reach is of much later date of
formation. At the same time that the Esk Valley was being eut out by erosion another deep

gully was formed along the course of the present Blanket Creek, and yet another along Back

Creek. Borings with the diamond drill have shown that these old valleys are as much as 250 feet

below the present surfice. At this time the Lefroy field must have consisted of high steep ridges-
and deep gullies. The gullies are now much filled with alluvial deposits, and the hills have

doubtless been much worn away by the prolonged erosion to which they have been subjected, so

we may assume that the ridges were much higher and the main gullies much deeper than those-
which we now see. The surface wmust at that time have presented a very rugged aspect. At a later

period, however, a slow subsidence of the north part of Tasmania began, and the sireams began

gradually to fill up the valleys which they had eroded. As the subsidence went on the valleys.
became more and more filled up and the coast line receded inland further and further, till finally a more
or less even beach covered the place formerly ridges and gullies. During this time also there were

numerous outflows of basalt, which ran down into the gullies and there formed solid sheets of hard
black rock. The sections obtained in the diamond drill borings at Back Creek and Blanket Creek
prove that there was a succession of these basaltic flows, and that time enough elapsed between

them to allow of. the accumulation of considerable thicknesses of sedimentary material. The

subsidence of the land and conseqnent burying of the old sarface under masses of detritus must

have gone on nntil the greater part of the Lefroy District was baried deep under allavial gravels-
and sheets of clay and sand, for further inland in the mneighbourhood of Launceston, and as far

south as Campbell Town, we find that the accumulation of sediments went on until the mass was

over 1000 feet in thickness, these Tertiary deposits being now found up to about 700 feet above sea

level. At the time when the subsidence attamned its maximum ounly the highest hills about Lefroy

could have been uncovered by water.

At length, probably about the end of the period of volcanic disturbance to which the flows’ of
basalt are due, the subsidence came to an end, and a slow movement of elevation of the land took its
place, causing the sea to recede and exposing a dry surface once more. This appears to have gone
on to within quite recent geological times, if not even now in progress, but the elevation was not so-
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great as the preceding subsidence, and consequently we now find the hottoms of the old river
valleys of the George’s River, the Ringarooma, the Deep Lead at Beaconsfield, the Tamar River,
and the Lefroy and Back Creek leads, all far below sea level at their seaward outlets. As soon as
the surface was again exposed to the action of running waters the great mass of loose gravels and
clays became greatly cat into by waterconrses, and there was an extensive sluicing off of them back
into the sea again. The direction of the watercourses would naturally be on the whole seaward, but
their exaet position would be due to quite fortuitous eircumstances of the configuration of the
snrface at the time, and would not be sensibly affected by the presence of older water-channels buried
deep below them. Instead of these old channels determining the course of the new ones, they to
some extent prevent the formation of new ones by affording a subterranean outlet for water falling
on surface, and so prevent it from exercising an erosive action. This is probably one cause of the
phenomenon so often seen in deep alluvial goldfields of the deepest leads lying under hills. Thouagh
on the whole the present Lefroy streams follow pretty closely the older valleys, there are several
good examples of existing hills covering deep channels, the gravel hill south of the East Pinafore
shaft, the boulder hill between the junction of the Back Creek and Piper Roads, and that to the
west of the Monkland mine, being cases in point.

The erosion of the surface has gone on constantly since it appeared again above the sea, and the
greater part of the gravel covering has been sluiced away, so that now we only find traces of its
former presence in detached patches lefi here and there on the slopes of the hills. As these usually
carry some gold, and sometimes have been payable to work, they have attracted much attention
from miners, and much wonder has often been expressed at the occurrence of rounded waterworn
stones on hillsides where there are no streams to aceount for them. As the above explanation shows,
they are only small remnants of a once much more extensive formation.

It may here be useful to digress to point out a consequence of the above series of geological
actions which has often led to mneh useless work and frustrated hopes. The gravels spread over the
field were all more or less auriferous, and as they became sluiced away by natural processes the gold

became concentrated in watercourses and on the bedrock where the gravel hiad lain. In prospecting

the hillsides it has been again and again assumed that gold found in the surface soil must necessarily
have come from reefs in the vicinity, when in many cases it must be only the remains of a destroyed
gravel bed. 1n such instances it has been frequently a puzzle to the prospector that the gold is
much waterworn, but when the explanation is given it is seen that this is only what might be
expected. In tracing trails of surface gold to their souree on slopes where there has been no space
for the metal to become abraded by water action, the only indication of their having comé from a
reef close at hand that is worth relying on iu this field is that afforded by sharp unworn edges and
adhering pieces of quartz. The trail must be of “reef gold,” as miners call it, not waterworn
gold. :

There has been a large amount of erosion of the surfaces of the Silurian rocks since they have
been denuded of their alluvial covering, and in consequence of this we often find large quantities of
angular quartz in the soil, and in the valleys there are very considerable deposits of this material,
often but little waterworn. These more modern angular and sub-angular quartz gravels are easily
distinguished by their shape from the older alluvial gravels, in which the majority of the stones are
very thoroughly rounded. The beach gravels, as is vatural, have the stones very thoroughly
smoothed and rounded, much more so than those belonging to the *leads” which have only been
worn in running streams. A comparison of the degree of attrition exhibited by a gravel deposit
will often give much useful information as to whether it belongs to the old leads (river gravels), the
heach gravels, or the modern little worn detritus. The two latter sorts of deposits are much less
likely to carry payable gold than the old coneentrated gravels of the deep leads. The angular
«uartz in the sarface soil is very easily acccunted for. The bedrock is full of “leaders” and small
veins and bunches of quartz, and as the slate or sandstone matrix weathers down to form soil, these
are set free in profusion. The rains keep washing away the light clay and sand, and in course of
time the surface becomes covered with the residual quartz, a foot of the surface in depth representing
perhaps ten feet or more of the original matrix. There is a natural process of concentration of the
indestructible quartz. This also 1s carried in time into the watercourses, and being hard resists
breaking, and at the same time abrades and breaks up softer material, the result being that we find
the greater part of the gravel to be composed of (uartz, even though it forms only a small percent-
age of the total rock from which it is derived.

While the quartz is thus preserved and concentrated on account of its hardness and resistance
to chemical change, any gold that may be in the surface soil becomes likewise concentrated and
greserved by reason of its great weight, its metallic nature, and its chemical indestructibility.

inking always to the bottom of any stream into which it is carried, it is greatly protected from the
wearing and pounding that the quartz gravel receives, and therefore the latter must wear away
much faster in proportion than the gold dees. Prolonged sluicing of the auriferous material in
watercourses and streams therefore result in the concentration of the gold from a large area into a
comparatively small bulk of gravel. The more thorough the concentration and the greater the bulk
treated, the more likely is there to be payable gold in the streams.
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These well known principles are here reiterated for the purpose of introducing the subject of
the alluvial deposits of the Lefroy field from an economic point of view, and discussing the
likelihood more particularly of the deep leads being payable, the consideration of this question being
hest undertaken at this stage while the geological history is fresh in mind.

Alluvial Gold Deposits.—Like most goldfields, the Lefroy District was first opened asan
alluvial diggings, and though this branch has never been of importance compared with the reefing,a
certain amount of it has been done more or less continuously, and a good deal of gold has been
raised. Practically all the work has been shallow, the shafts rarely exceeding twenty feet in depth,
and most of it has been round the heads of the deep leads.

Not mnch digging has been done on Slaty Creek or its branches. The creek running from
Section 317-93¢ up to the old Rob Roy Mine has been worked in several places, but is poor, and a
little gold has been got in some of the other branches. The large creek in Bection 238-93¢ has
also been worked with some little success. In both these instances the gold is mostly little water-
worn, and the quartz gravel or “ wash ” is very angular, pointing clearly to both being derived from
the adjacent reefs rather than from older alluvial deposits. From Section 160-93c to 182-93 there
is, however, an interrupted line of heavy water-worn boulders, many of them granite and con-
glomerate, which is said to have yielded a very little gold, and which is clearly an old terrace or
beach deposit. The same gravels are seen again on the George Town Road, close to Slaty Creek
bridge. Very similar conglomerates occur near Lilydale, but whether they come from a roek in
the neighbourhvod or are derived, as is more probable, from old Permo-Carboniferous conglomerate
deposits, I am unable to say. These boulders are unlike any of the ©* wash ™ I have seen in Lefroy,
which is all quartz and sandstone, except in a small pateh on Section 119-93c, which appears to be
at the head of the Pinafore branch of the Blanket Creek lead. It is most probably a beach deposit,
the boulders being of rock quite foreign to the locality, and being on both sides of the high divide
between Slaty Creek and Blanket Creek. Possibly they were brought down from the vicinity of
Mount Arthur into the old Tawar River, and thence distributed along the beaches near its mouth.
They are not therefore likely to be worth working for gold, beach deposits being rarely sufficiently
well concentrated for gold to be profitably extracted from them. _

Blanket Creek and its branches have yielded the bulk of Lefroy’s production of alluvial gold.
The position of the more important workings is marked on the general plan of the Distriet, and it
is obvious that in the majority of cases the gold was got in the heads of leads running into the deep
sub-basaltic chanpel of the Lefroy Main d. Beginning at the north we first find the Old
Pinafore lead, worked in Sections 83-93c and 155-93a. This has been very thoroughly rooted up
for abont two to three chains in width, but going to the north-east the ground became deep, and
finally basalt was struck, after which the lead was not followed further. At the south-west end the
old gravel deposit becomes washed out, but reappeared again as a shallow patch towards the south-
west of Section 156-93¢ ; the wash in this lead contained large well-ronnded boulders. From its
termination south to the New Pinafore shafts a good deal of gold has been washed out of a wide
flat pateh of very angular quartz debris, evidently shed from the New Dinafore lode. While the
Old Pinafore lead probably derived its gold from the Chums lode in great part, from portions which
once stood much above the existing surface and have been eompletely washed away, the angular
“ wash ' seems likely to have come from the New Pinafore reef quite as much as from the Chums’
line. We have here an instance of the modern angular **wash” being gold-bearing, and lying
close to an older well water-worn gravel.

The next alluvial workings worth noticing are in Section 119-93c, already referred to'as
carrying granite and conglomerate boulders, similar to those on the fall to Slaty Creek; some
fairly coarse gold was got n these workings. Two small shafts marked on the plan to the north-
west of the alluvial diggings are sunk in gravel, much of which is well rounded and of the beach
type, and probably there is here a river gravel in the gutter of the lead with beach gravel overlyin
it. This place appears to be most probably the head of a large branch of the Blanket Cree
Main Lead (Lefroy Main Lead), which has been traced up from the East Pinafore shaft into
Section 847-87a. In the S.E. angle of 372-87¢ one of the West Pinafore® shafts proved the
alluvial matter to be about fifty feet deep, but the gutter was not cut. The basalt comes up close

“to this shaft. This branch of the main lead was also struck in a cross-cut north from the old

Golden Era shaft, and has been well proved by costeening on Sections 363-87a¢ and 974-87a.
Except in the shallow workings at the head of the lead, the centre of the lead or gutter has never
been seen.

On Section 746-87c there was some gold got in shallow workings at the head of a small gully
which cuts the Bendigo Reef, the gold being just below the outcrop of the reef and evidently
derived from it; but these diggings were guite unimportant.

Similarly on Section 245-93G there was a good deal of digging near the outerop of Bain and
Richards’ reef, but in this case it is probable that most of the gold came from older gravels which
have been entirely removed.




o PR AL 2 B~

g

===

(e %
& A

Along Sludge Creek, from Section 848-87¢ southwards, there has been much digging, some of”
the gold being derived, doubtless, from the outerops of the Morning Star, Native Youth, and Golden
Point and Crown lines of lode, but probably in the main belonging to the older river system, and
therefore possibly brought down for some distance. There is a line of deep alluvial ground run-
ning up the Sludge Creek valley, but older than the present creek. It is cut by the George Town
Road, and in the cuttings shows soft clays mixed with a good deal of sand, from which springs of”
water issue, much to the detriment of the road. At the north end the lead disappears under
basalt. :

A little alluvial work has been done on Section 332-93¢ on modern surface drift carrying a
small amount of gold. In the branches of Sludge Creek running up through Section 1029-87¢ to-
the Windermere mine there has also been a little digging.

Towards the south-east corner of Section 248-93¢ a lead known as “ Kerrigan's ” runs right
across the spur on which the road from Launeceston comes into Lefroy, showing very plainly the
difference that there must have been in the former shape of the surface and the present one. This-
yielded some fair returns of gold. The “ wash” was well waterworn. The lead goes down into
deep ground under the Recreation Reserve, and plainly belongs to the pre-basaltic system of leads.
Another little branch has been worked in the south part of 178-93c.

One of the best alluvial gullies on the Lefroy field has been that known as ““ Poverty Gully,” run-
ning from near section 1015-87¢ into 91-93¢. From the way in which this goes down to the deep -
ground at Blanket Creek I am disposed to surmise that it belongs to the older system of leads, but
it might (uite well be a modern one. Tt possibly is a modern watercourse which has become the
receptacle for the gold from a quantity of older gravels now removed. Such older gravels are seen
close by on Section 234-93a, where there is a spur with a heavy covering of beach gravel upon it.

In the flats up Blanket Creek, above the bridge on the Piper Road, gold may be got in wash
up to 16 or more feet in depth which belongs to the older river deposits. Basalt comes in on the:
east side of these gravels, and it appears most probable that they are on the margin of a lead which
runs up the eastern side of a steep slate spur east of Section 261-93c. On this side the ground is
very deep, and the gravel, of beach type mainly, runs southward to a point near the 5.W. corner of
Bection 108-93c. Close to where it gives out there is an old shaft, said to be 70 feet deep. sunk all
through gravel. ;

On the east side of the Blanket Creek valley I do not know of any alluvial workings worth-
referring to.

At the head of Back Creek there are some patches of alluvial workings all on the older:
gravels belonging to the Back Creek deep lead. One of these is near the east boundary of Section
232-93¢, and near it the creek itself has yielded some gold, no doubt derived from the older gravels.-
On Section 132-936 and on the adjacent block purchased by R. L. Davidson there is a gravel hill in
which shafts over 40 feet in depth have been sunk without reaching bed-rock, and some gold has-
been obtained. The gravel on surface is most likely of beach origin, but under it are layers of silt,
clay, and sand, and the gutter, which has not yet been seen, will probably countain river gravels.
This lead runs through Woodward’s farm into the main Back Creek lead. From 132-93¢ up to
the Vidette mine some alluvial workings on a small creek are probably on gravel of more recent
deposition.

~ On Section 377-93c there is a wide deposit of somewhat shallow gravel, which has been
worked a little, with very poor results, by the Lefroy Hydraulic Sluicing Association, No Liability..
This gravel probably belongs for the most part to the later stages of filling of the Blanket Creek
valley, and very. probably much of it was laid down later than the basalt flows, so is not likely to
(ciarr_v much gold. In gutters in the bed-rock there is, however, a chance that there may be richer
eposits.

Looking at all the allnvial deposits as a group, it is at onee visible that all the important leads-
have gone down into the deep ground under the basalt where they could not be followed without
good machinery for pumping water. It is also worth noting that gold has been found, in amount
worth working, in every place where we come upon the ancient river gravels. The extent of these-
old gravels that we have been able to get at is, however, very small, and it is not generally recognised
that for the amount of gravel available the returns of gold have been fairly good. It is clear that
we have only been able to get at short pieces of several branch leads, and the inference is that there
must be a great deal of gold in the main lead. This is the main sluice into which all these little
leads have discharged, and which has received the material from a large extent of known auriferous-
country. It is possible and probable that the drainage area of the old creeks was much more
extensive than that of those we now have, and that much of the country to the south of Lefroy,
now covered with alluvial matter of Tertiary age, yielded gold to these old streams. The field even
as we know it, however, is full of proved auriferous reefs, and an immense amount of denudation-
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-of these must have gone on in the early Tertiary days when the ridges were steep and the gullies
deep. Conditions were then much more favourable for wearing down the rock and concentrating
the gold in the main gullies than they are now. There is every reason to believe, therefore, that the
main lead will contain gold enough to be worth working, and it seems to me quite a fair mining
enterprise to thoroughly test the matter. :

The main lead and its principal branches are covered with basalt, and their positions are
marked in on the general plan of the district with approximate aceuracy, The plan also shows the
position and altitude of the shafts and bores which have been put down to test the deep ground.
It will be convenient to note the results obtained at each of these separately, as follows :—

(i) Rock shaft, near south boundary of Section 692-93¢.—Close to Diamond Drill bore No. 1
of the series put down in 1883. Altituc{e of surface 254 feet above sea level. Mr. Thureaun in his
Report of Sept. 20th, 1882, says of this :—“ A shaft had been sunk to a depth exceeding 100 feet
through hard basalt without reaching either the wash or the bedrock.” Elsewhere in the Report
the depth is given as 102 feet.

(i1) Golden Era shaft, 305 feet above sea level. —This is shown on the general plan on the

centre of the boundary line between Sections 373-87¢ and 821-87¢. Mr. Thureau, in the above
Report, refers to the deep ground thus:—* At the 170 feet level, in prospecting for auriferous quartz
in a north-easterly direction from the shaft, the black clay (diluvial) was broken into at a distance of
340 feet of said shaft. The clay referred to varies in colour from black to brown, in- which flakes
of grey slates and fragments of fossilised woods (lignites) are embedded. The company continued
their main drive at nearly the same level in this wash for 60 feet farther, when they again met with
the rising Silarian bedrock. Several shafts were sunk below the level in this deep diluvial channel,
by means of which it was ascertained that the bottom existed some 15 feet lower, or about 185
feet from the surface. The gravelly wash is yet irregular, very large rounded boulders, chieftly of
quartz and sandstone, occur above and below the lignites, demonstrating very considerable fluviatile
action in pre-historic geological times. The pan prospects obtained from the western sides of the
chanunel were satisfactory, as they gave coarse heavy gold of a very high quality, the other residues
being chiefly composed of iron pyrites, which are prevalent in the lower stratum of the wash.”
The work was carried on under great difficulties with ventilation and water, and had eventually
to be suspended.

(iii) East Pinafore shaft, 291 feet above sea level.—This shaft was sunk to a depth of
191 feet by the Company, mostly through hard basalt, often seoriaceous, and then a diamond drill
was put on to bore for the bedrock. It passed through 12’ 4” of rubbly basalt, 16" 27 of hard
basalt, 8 6” of brown clay, fine gravel, and decayed wood, and 8 07 of gravelly wash, “ floating
reef” (i.e., fragmentary lumps of bedrock) and wood, and struck soft slate bottom at 236" 17 from
surface. The shaft was afterwards sunk deeper, and the wash was found to contain payable gold,
but was dipping out of the shaft, the gutter being still deeper. Some alluvial work was then done
from the sgaﬁ, and some fairly good wash was obtained, but there was much water to contend with,
and the Company discontinued trying the wash, and went on with work on the Pinafore reef. The
prospects of alluvial working were generally considered favourable if a shaft were put down in a
better place for working the wash, and powerful pumps were provided.

Rock shaft, No. 2, 209 feet above sea level. About 5 chains N.W. of the N.W. corner of
89-93c there was a shaft put down near Blanket Creek to try to get into the deep ground. After
passing through some 70 feet of soft black sandy material containing liguite, basalt was struck, and
also a great deal of water, and work was abandoned. I am not at all sure that the depth quoted is
correct, but otherwise the faets are fairly so.

DIAMOND DRILL BORES, 1883.

No. 1 Bors.
254 feet above sea level, near south boundary of Section 692-93a. The following Section was obtained :—

Strata. Thickness. | Total Depth.
E ft. in. ft. in.
SIriNoECIRY SERPLIEET, s oras cris sunir s siiavarssvsisnst arsim v o R e 8 6 8 6
T B R e i3 o sy it asrrrrressrae bravaseenmrssm s sssss s mavimene nersramins s ! LR 210
B i S IR G Lsenviansimasss eyttt bav a9 8 e W S 4 Sl oA il 154 6 175 6
Sandy eliy, hrown day, and wood vev i avwesvimsvivrsraissesosss qesia il v iiolys 16 -6 192 90
b A LV 2 T R R R RN S LR SR R 0 6 192 6
Sy iy S5 HORTERIMIEAT Woliotviiscusvvsvinsts st aisssnsrnvens'sis doponnsasasiv iasa sndind 27 6 220 O
NATSIONG BOROIM:, . P = Nt sibn sy p roasin s hvsa s comewerid ey e d e o A 26 0 246 0
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No. 2 Bone. .
194 feet above sea level. Neur N.E. corner of Section 1003-876.
Strata. : Thickness. | Total Depth.
| ft. in. fr. in.
L - VR AL 0y o0 2 e SELSCDpe UL NS B PR A oP R 3 0 3 0
Glavel Andiolay ovseviiisen e Wb AN T ewss e L LB A vt S Le s b obwli, Wi dibiads 9 0 12 0
Fubbly basall oo I Io0itits sl et o vih sty racaians inuabe Subiansnn Iansdnuis b kg assiis 10 0 2.9
Basalt . vs s civonia T R P S Ak e R TN R S S S s RN AT 141 4 163 4
L L a wo e E R NYS S WG ER e L ' 1 8 165 0
Bows éliy .. nlallaaan e TS R R e SRR S 2 0 167 0
‘White'sandy elay and finid gravel ............cccciiiiiiiiininniini e 2 6 169 6
Mol SR DTN B RME ORI <. 1ie. i cioseserisborthoriotondialivist humds sake stnsbasamats 13 8 183 2
i R ERIWROR el k. . oo s cviveiin da e s s e s e s e e s 2 6 185 8
e 20 4 206 0
e s Mo e Rl S U NEIR S ST RS S S ] 14 0 220 O
L s B e S R N SR SRR e e AR, 0 6 220 6
e T L S O S S | 29 6 250 0
i g e SUCEICT P SRS TP e, TS R TL PSR I 4 0 254 0
Slate bottom (not altogether certain, as no core Was Got) wi.veceuvusiisiisiarions ions S L 264 0
No. 3 Bore.
211 feet ubove sea level. About 4 chains S.5.W. of S.W. corner of Section 88-936.
Strata. Thickness. | Total Depth.
3 ; . i ft. in.
BB et v T A rm A e S et K el 8 e SN o i s i o o N A8 S AL A5 4 A S 6 0 6 0
Bofkixock Gnt ol e e i B el L o Wy vk adae bl srs sanis e shidon wwan e 14 0 2 0
L o i e e R Tl s 150 9 170 9
L R T s Nttt O R gy el i e W 3 0 178 9
A e S U L1 sl R R NS e L 6 6 180 3
Flcating vestandihine gravede i oot o asiisi i isssies e s s R 4 0 184 3
o I e T T R A T O RN e S o S SR 4 0 188 3
R T B SR O S R e R e e . nnnes i 6 0 194 3
Floating reef, gravel, cement, And WOOU: .- os.csrvsevsansninsinecssssaassisvasassasnsssas 6 0 200 3
R Rl s e e v et e s Eie 18 © 218 3
Sand, clay, foating reef, and gravel ... coocicicveiioiisiaionieiismianiasiatisinesaiiions 4 0 22 3
T T e B L A S Mo 8. e 16 0 238 3
No. 4 Bore.
197 feet about sea level. 164 links N.W. from N.E. angle of 81-93c.
Struta. Thickness. | Total Depth.
fte in. 4.0 in,
ERY 2o cuiies foaemiounslith 9 0 9., 0
Rubbly basalt ............ e L O e e i B P 21 0 30 0
1 e R S e SN UL JE 96 6 126 6
BEGIIe ClY ©. s e (8 S B EIIRE Lu s e A T e i 0 s i M R e e 16 0 142 6
Brown and black clay, wood, and fine gravel ............ T L & 143 6
Wash (gravel) ............... o e T i I L R e 4 6 148 0
Vestcular bagalt......iii levoviovirrasnihonn ; : 3 3 151 3
Bagult, some of It ¥eBICHIAr ot ocaici s i eiasesissrurssiis siniesinassiissivin i soarans 30 3 181 6
R ey o o & e BT« el e s 14 0 195 6
Basaltic clay ........ e el S AL N e 0 6 196 0
T R e e e B e i B ey S e S 3 0 199 0
L T T R L o e M e e e e e o e ity s 21 10 220 10
R S e e e e s R S TEes Swres 1 0 221 10
e W S o o L ettt e o o e SR L R 3 6 225 4
TS PEICIAT o coeviaiersnaeisnnssawheranbe s¥ainiona Drotsa dh ovin os SR B i L 15 0 240 4
L e T e e S Tl 3 0 243 4
Glravelly: WEol Bad WOBHE -ivss:cusonhin e shen s avanbonnnnsarssirrnssynsngioasatos ol TS 410 248 2
BRPRRELE « ress £ oS I E e fa e s soantrnianeniiosnyids S8 sTvanaiiorimns bos bastonnume s RN/ byt b viae 0 6 248 8
Sandy clay, gravel, floating reef, and wood ...........coooeiiviiannens SRex eVt an viex 8 0 256 8
Eanelly-wash Jui . iis.oveemainsosnenrancssonnns L e 6 10 263 6

1t was not certain if this bore reached bottom. Some gold is reported to have been got in the lowest
gravel. '
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DIAMOND DRILL BORES, 1892. l
No. 1 Boru. '
163 feet above sea level. About six chains S.E. of S.E. angle of Section 892-87¢.
Strata. , Thickness. | Total Depth. ‘
ft. in. ft. in. ‘
Surficstnaterialelay, earthy Bob, it i ek st Sl e e s s ans ks s e be e e 11 4 11 4 I
Scoridcaots vesictlar basalte iocociiiiiniiiiiiiiini it sainsaisthasiies } 24 10 36 2 |
R R § 7711 { 16 6 52 8 |
NeronEINn s 2 e S e 36 7 89 3 i
Hardened brown fine sand .....iiivaiiioriainiitiiienianasl e 4 0 93 3
2 o 07 T E R R IR S Vg DNl repe s A s e b AT 11 -2 104 5
Bok Trowncompadteld fime eamdl ot R 4 6 108 11
Whitish grey compacted fine sand ...l e e 28 i B 1
T T T T R e TR T A AR S T A BB R y % s 117 9
T AT T e S R e e e e e e e e 2,11 120 8
Grey sandy clay........ Ao Ry e o P ML S Ty s o 1 0 121 8 ‘
Compacted coarse and fine sand and fine gravel with peaty markings.............. 2 3 123 11 ‘
Greyish sandy clay with peaty markings ......cociviiiiiiiiiiniiiiiin, 8 0 131 11
Brown compacted fine sand and mud with carbonaceous markings .......cooveeneed| - 12. 8 144 4
B 10t Ly D TR I el Sl B S e O s R R 28 4 172 8
Brown compacted fine sand and mud.. 29 175 5
Light-coloured bluish slate (bottom) . 15 1 190 6 !
. .
No. 2 Bore.
160 feet above sea level ; 3% chains east of No. 1 Bore. . |
Strata. Thickness. | Total Depth.
ft. in. £ 3. !
ot hs i N, T Rl NI = 1 e e e U P ) 14 0 14 0 i
BCTEINY, .o viv iy asarsBomennnbusnonerionnbotl e s WY Tt TN b ibs A O PIREE LA Y2 0 pcn s £ i sen 1.0 15 0
Hard robbly Basalf ..co..cocivi o AN GRS AR TR s 57 4 72 4 |
Hard Brown 6 «...ocicii i visissors sisinibestainrve o stV oeuii b33 SRR MR IR H 05 S 179 74 1
Rubbly Busnlt ...coonriinnearsoessssbonensnsstis o cmlathighoos <o dvasisions RIS IS Aoy 2 4 76 5 '
BIEOWHIBHEY v ove « sovs v ssnnnnvaveve s s owvanvesaban vous s v mswiventesa v TR ST UACr STl 0 10 77 3 :
Rubbly basalt <..cccoieciinnas o RS Ak e e Cen e ed SR AR s ek A ST TR L BT 85 10 '
Blue ('Xd\’ ...................................................................................... - 110 87 8
Brown ﬂandv clay with slate and quartz pebbles and decayed wood G AT 6 3 93 11 |
Grey sandy c!av and Sdedgethwand e e e e e S e e a e ‘ 8 7 102 6 ‘
Brown clay with carbonaceous MAtter ....veeeeeeuueees coveere aerareeeensseeraesennns 21 9 124 3 ;
L e T o e e U e P e 8T Y =
e R o A R S R e gy ™9 i |
L R S R S e G S e e S S L 1.8 201 ¢
Brown clay aiid carbonaceous BT . «cieis st imivine ian s dasssanpvivaassaisiaass 3 3 204 3
Coarse gravel, floating reef, and decayed wood...........oooiiiiiiiiiiin, 10 8 214 11
8 s e SSRGS (U e on e S RN N R e S M N 2 6 217 & '
Coarse gravel, floating reef, and wood......c..eiiiiiiiniiiaiiiiiiiciie i 211 220 4 '
buﬁ saudstone. SRREAT I NRIIN . oy s 2y insss sy sdanans Sedhaysestnsniots s asnns 22 6 242 10
No gold found in the bore.
No. 3 Bore.
164 feet above sea level. Over 3} chains, E.S.E. of No. 2 Bore.
Strata. Thickness. | Total Depth.
i U B an
Surface soil, &e. ....... L T e s, e A T o T T N o 8 6 8 6
e e R R e e e e e R 68 0 7% 6
j ool s e S s SR N O e I A e T 2 H 78 11
I R R R P S S P e R eIl 5 9 84 8
i A R e e o S B e T 2.0 86 8
Brown clay, fine gravel, floating reef, and wood .......cooeeriniiiiiiiiiiiin, 6 's 83 1
Fine sandy clay and wood ..........u... e S e e e A R L e DN 6 6 99 7
Hrown clay and cirhonageous MALEY iu.iviiveiveisivicsives esvsismnscissavasnaisdaniness] 29 2 128 9O
BEal v S N SR et i Mlvwios 5vs S assnsmansio susunsassabsmasesisdts - DOARY
T s e T R R SR S S R e S 41" 0" 80 9 200 6
Basalt, soft ...... T RPAT O PN R ViU s o I AT s £ AT s : SiGH bl )
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No. 3 Bore.—continued.

Strata. Thickness. | Total Depth.

ft. in. ft. in.
BHEK lhy . viino oo dibitlitanivslaiidmdb i b it s s s e s v S 20 211 6
Bowmelay i s e e e U e L TR R 0 6 212 0
Gravelly wash, floating reef, and decayed wood..cocivervvvnirvieiciiiiiesiisnennennnans| 10 3 222 3
Brown sandy olay and etod sl e S L R TR 256 24 9
Coarse gravel, floating reef, and decayed wood.......cveuiivniiiiiiiiiniiiiiiiinininenn, 39 228 6
Bltte sdndy cliy (saimin it aa R R R SR SR S R VR T 4 10 233 4
B T e e e 20 235 4
B ROy G OO T 5. o il neaennenreenessonscrnsarssesnnses sihosnsiones 3 4 238 8
s TS AR R L T e e R DB g i L G| 5 0 243 8
‘Gravelly wash and floating reef................. e e R T T 7 6 251 1
Soft sandstone bottom ..........ccevvenennnns - Eteal whi oAt M) B Bind oS 15 B 266 6

No gold found in the bore. '

No. 4 Bornz,

197 feet above sea level.  About half a ehain 2.E. of the No. 4 bore of the 1883 series, as to which there
wus some doubt if the bedrock had been reached. ’

|
» Strata. l Thickness. | Total Depth.
|
ft. in. ft. in.
Surfave clay ol e e e e e e (L e L s s 9 0 9 0
) T T T I el W ) o o e R 9 0 18 0
e ] B 6 6 24 6
T T L T e o e R e AR O QRIS L 2 0 26 6
SIS PEIIIG v v nstatintim v 0 s 4 ' s s s 13 8" g
B o o e i a3 gf| 97 4 i
DUROERHY oo T e VP IRTITERY s s . o 0 s (VS TN R AN A T 6 5 130 3
Brown clay, floating reef, and fine o R P e e e S 5 0 135 3
Brownsandy elay ind Wool s omamim i ares i W e e e 9 3 144 6
o T e R T e S S TNy SoF NSRSl e e et | 51 10 196 4
BHSER CHIT | - vnrs JBnt e v iR e v mh e s o AR RS TR NE S SR SRR e T e s Tk S5 OSAE ! i 197 10
Brown sandy clay and wood .....ccoviiniciiiiiimiai i, e e R S Y | 22 8 220 6
Gravelly waphy wood/and Prrites (i tvimmieriina st e et St e ia e emme ds s w80 as 5 % 226 . 1
Whitish sandy clay, tine gravel, and floating reef.......c.c.ccovvviiiiiiiniiininnnnae e 231 3
Bluish clay, fine gravel, and floating reef ..........ccueiiriireeiiiiniiiniiencieininiins 0 R 233 2
Whitish clay i iinanas B TETTTaT e Lol s s BTt RS e ot 4 TR ST A o PR A VR e 4 0 87 2
Biawhielny and Wood s, .. diteioinbmmanm sttt s i e s T (s s e 3 @ 238 2
SRR WOO: . oo 5 Tt s o5 PA A T o A b el e 5m o e S s A e S S 2 6 240 8
Clrivolly: wish with: mueh PRRIN L. o caosiimiuiiinionas bbb dos s 5544 8 4 249 0
Bluish clay, fine gravel, and sandstone boulders ..........ccocviviiirimiinmeiiaivosniens 2 6 251 6
Y A N N e p e L ra bt s i e ens m o bmbd £ 5 SEPHEERL j 5 18 6 250 0
Gravelly wash, with large sandstone boulders ............cccciieiiviiinen T 4ny .
Softisan detoneibobtom . =t Dyt sotvat i s i e T s e v ' 90 279 0
No gold found in the bore. I

The above quoted evidences prove conclusively that under the flat ground along Sludge and -
Blanket Creeks thereis a deep buried valley, which we may call the Lefroy main lead. Its position
is best indicated on surface by the basalt, which formerly ran in a liquid state over the lowest
ground. A glance at the positions of the above bores on the plan shows that they were all to the
west of the centre of the basaltic area, and the three most northerly bores getiing successively
deeper going eastward prove that the deepest channel has not yet been located, but is probably still
further east. Several more bores shounld be put down in a straight line across the basaltic area, in:
order to find the position of the gutter, and also to show how near to it it wouald be possible to get
a shaft il solid ground. It would be useless to sink a shaft right on the gutter, as the subsidence of
the loose material round it on withdrawal of the water by pumping and when extraction of wash
began would destroy the shafts. The best practice in such cases is to sink the shaft in the bedrock
to one side of the lead and drive thence in solid country under the gutter, but, owing to the width
of the alluvial ground in the Lefroy lead, this course would necessitate a long crossent, which would
make trucking the dirt expensive. By taking advantage of the presence of strong layers of basalt
in the lead, shafts could be pretty safely sunk to strike the bedrock where the edge of the lowest
basalt layer rests upon it, all the upper portion of the shaft being thus in ground resting on the
sheets of basalt, and so not likely to be affected by working out the wash. In this way the
working shafts could be got fairly near to the gutter. It would probably, however, be advisable to
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have them made round, and lined with cast-iron tubing, to best resist the pressure of the
sedimentary layers between the basalt sheets, and to dam back the water in these as much as
possible.

There will be, without doubt, a good deal of water to contend with in working this lead,
especially at first. The gutter lies a long way below sea level, and must form an underground
reservoir of water, which must be pumped out. The catchment area of the lead is not, however,
large, and when the accamulated water is mastered there should be no trouble in keeping down
the ordinary influx. It does not appear to me to be a mining venture of any extreme difficulty
to open this lead, but it would certainly require a heavy initial expense. A company undertaking
it would do well to have a working capital of not less than £50,(x)88.

Before sinking a shaft further boring with diamond drills is a necessity, to prove the depth of

the gatter. They should not be relied apon to prove the value of the wash, the core being too small
to give any information worth having on this point. The gold is so irregularly distributed in an
alluvial deposit, and is as a rule so closely confined to the bottom layer, that the chances are greatly
against the small piece brought np by the drill being a fair representative sample of the whole.

This was well shown by the bore in the East Pinafore shaft: the cores brought up by the drill were-
thoroughly washed bat gave no gold, yet when the shaft itself was sunk to the bedrock gold was

found all over the bottom. The drill should therefore be relied on only to ascertain the depth. of the:
ground and the thickness and general characters of the layers of wash ; if the latter are satisfactory
the presence or absence of gold in the core is a matter of little consequence. The evidence as to
the gold-bearing charaeter of the lead rests on a far wider basis. Wherever we have found the
heads of branches running into the main lead there has been gold in thewm, often fairly large nuggets,
and it stands to reason and experience that the main ehannel should be much richer than the branches.
It is seen from the plan that the lead runs right across the numerous auriferous reefs of the district,
and for ages these must have been yielding their gold to it. It would be hard indeed to find a lead
more certain to contain a great deal of gold, and I have much confidence that it will yet be profit-
ably worked. It may well prove to Tasmania what the Ballarat lead has been to Vietoria, and

every encouragement should be offered to induce a powerful company to undertake the enterprise of”

opening it up. Success in this would mean the establishment of a large alluvial wining industry
not only at Lefroy, but also on the deep leads at Back Creek and Beaconsfield, and possibly also on
the Piper River, which would then be sure to receive attention.

The likeliest place for a good deposit of gold in the Lefroy main lead is at and below the:

jnnetions of the three main branches, which we may ecall the East Pinafore lead, the Slndge Creek
lead, and the Blanket Creek lead. The junction of the Old Pinafore lead with the main one would

also be worth looking for. The main pumping station should be as far as practicable down the

lead so as to unwater the greatest possible length of it.

Auriferous Reefs or Lodes—The positions of all the principal lines of lode yet discovered are
shown on the plan of the Distriet. It will be seen that the general strike is more or less east and
west. The central parts appear to be nearly east and west in strike, but the ends show a tendency
to bear off' to the south of west and north of east, giving a general strike approaching E N.E. and
W.S.W. The lodes are also strongest in the central parts, and appear to die out and split into
narrow veins as they get into the belts of harder country which, as previouasly remarked, form the
flanks of the productive portion of the field. This zone runs north-westerly, concordantly with the

strike of the Silurian formation, and the reefs to the north of the field extend further west in.

consequence, while those in the southern parts run farthest east, the lodes being en échelon.

Very few eross-lodes of any consequence have been discovered, the principal one being that

worked by the Golden Point and Crown Company on Section 160-83, which runs north-easterly.

There are, however, in various parts of the field a number of lodes running north-westerly, agreeing
in strike with the Silurian strata, but I am not aware that any of these has been clearly proved
goldbearing, and certainly none of them have yet been mined upon seriously. They usually present
outerops of slaty gossan mixed with vitreous-looking quartz, and do not seem to have any con-
nection with the auriferons series of lodes. They are also found in the Back Creek goldfield.
They have not been considered worth surveying and marking on the plan.

The auriferons lodes are in lines of faulting of the country, the wall-rocks being usually
distinetly different on each side of the lode-channel, though it has not been hitherto possible to

measure the extent of the vertical displacement of the strata. The bending down of the lines of

reef to the southward in the centres is doubtless due to the faulting movement being there greatest.
It seems certain that faulting movements of the country along the lode fissures have gone on for a
long time, and at widely separated intervals of time, resulting in repeated reopening of the fissures
and consequent formation of wide channels of squeezed and broken materia along them. From
time to time quartz has been found in the fissures, sometimes auriferous, sometimes not, and the
movements of the walls have frequently broken this after it has been deposited. It seems probable
that the gold-bearing quartz was ameng the first deposited, for we sometimes find pieees of it
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attached to the walls and with valueless quartz upon it, separated by a mere joint, the face of this
being frequently a slickenside. Some curious resnlts of the movement of the walls after the
deposition of the gold have been noticed. For example, in the Waverley mine a flat, loose, hent
flake of auriferous quartz was found lying almost at right angles to another flake attached to the
lode-well, the first one being most probably carried down from its original position higher up. In
the same mine the writer has seen stones of quartz with a streak of gold on the surface, caused by
an auriferous specimen being crushed over it. Slickensided quartz in the Volunteer mine has more
than once been found, with polished gold showing in the smooth face, and occasionally with a streak
of gold below the imbedded grains, due to portion of these being rubbed off by the moving wall.
In this mine also, in driving through a portion of the lode-channel filled with broken country and
mullock, pieces of auriferons quartz have been found, angular in the main, but with more than one
surface polished and striated, evidently a portion of the auriferous reef torn fiom its original

- position. Slickensides are very common in the Lefroy reefs, some of them very highly polished and

of great extent. In the upper levels of the Volunteer mine the hanging-wall of the reef was often
one polished mirror-like surface for many square yards at a time, and the same feature has been
seen in parts of the lower levels. The New Pinafore main wing, below the 800 feet level, also
showed a very fine slickenside of great extent, the upper side of a layer of quartz on the footwall of
the lode being splendidly polished. The quartz contained a good deal of pyrites, and this mineral
had also been deposited, particularly along the hanging-wall of it ; the polished face was often quite
metallic-looking with the bright smoothed pyrites. Another notable slickenside, over 50 feet in
depth, is seen in an underlay shaft on one of the Sentinel's Company’s lodes, near the top of the
high ridge in their northern section.

In the New Pinafore mine the effect of the movements of the walls has been usually to shatter
the auriferous quartz so thoroughly that it forms a rubbly mass, often with a good deal of inter-
mixed mullock, a feature noticed also in the Clarence and Recruit mines. In one part of the
Clarence mine nothing was left of the-auriferons lode but a thin streak, about an inch thick, of clay
and finely ground-up quartz, with small angular fragments of quartz, on the footwall.

The reiterated movements of the walls of the reef, besides tearing up and shattering the sheets
of quartz first formed, have caused a great deal of wall-rock to get into the lode-channels, where it
has been crushed to mullock and pug, or, if not so thoroughly broken as this, has been squeezed
until the bedding laminations of the slates present remarkable contortions and twistings. Where a
large mass of country rock occurs in the lodes, as is very frequently the case, the bedding is very
irregular,and the mass is commonly broken by numerous slippery smooth joints, and full of irregular
veins of barren quartz. The lode-channels are often from 50 to 100 feet wide between the main
walls, there usually being a fairly well-defined lode on each wall, sometimes of quartz, oftener of a
mixture of quartz, lode-slate, and mullock. The large “horse” of country between is generally
much broken, full of slides, and seamed with irregular quartz veins. Where it is composed of soft
slate the whole channel may be little more than soft mullock, but where it is hard sandstone it is
frequently somewhat difficult to say that the solid wall-rock has not been reached. The jumbled

stratiﬁca:ition is then often a good guide, the true solid wall-rock generally being very regularly
stratified.

It is usual in this district, as in a great many others in the Australian colonies, to refer to the
whole of the lode-filling between the main walls as the reef or lode *formation,” a somewhat
unfortunate term, as it has another restricted geological meaning. It includes quartz, pug, mullock,
and “ horses” of lode-slate; in faet, everything between the main walls. In several instances
there is a more defined lode of quartz, &c. on each main wall, each of which has its own hanging
and foot-walls quite well defined, and there are sometimes also intermediate lodes and walls, all in
one large “formation.” From a geological point of view we must regard the whole * formation™
as the lode, while for mining purposes only the quartz-hearing portions are so spoken of. From the
way in which the lode-channels have been filled, reopened, and refilled, several times in succession,
perhaps, we can have no rule as to where the auriferous material is to be found ; it may be on the
footwall in one place, on the hanging-wall in another, and in the middle of the *formation” in a
third place ; or, it may be so much broken up as to be scattered in bunches through the * formation.”
This adds very much to the difficulty of mining the quartz, as more or less exploration work has to
be kept going on all parts of the “formation ” in order to locate the payable ore. Fortunately
there seems usually to be a connection from point to point by means of more or less defined veins
leading from one auriferous portion to another.

The Recruit, Pinafore, Clarence, Land o’ Cakes, and Volunteer lines of lode are all large
¢ formations " of the above type. The Chums, Morning Star, New Native Youth, and other smaller
and less important lines, are more of the ordinary well known type of fissure lodes, with fairly solid
quartz between solid walls of country, but at times they also show a tendency to become large
“formations.” A good deal seems to depend upon whether the lode is ih strong hard eountry or m
more decomposable slate, if it will be a typical lode or a mullocky “ formation.” The New Golden
Point and Crown Company’s reef, however, though in hard strong country, appears to be a
“ formation,” the quartz being very erratically disposed in it. It seems most probable that in this
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instance a channel of broken sandstone has been filled with quartz in the spaces between the broken
blocks. The result is an ore deposit very puzzing and troublesome to follow, but which will very
probably assuwe a different character in depth when the hard sandstone belt is passed through.

The quartz in the Lefroy field usually carries a good deal of pyrites of iron and copper, and
often some arsenical pyrites, with the gold, but sulphide of antimony seems especially to be the
most favourite associate of the noble metal. It is met with in small quantity in most of the mines.
In the old Wanderer mine some fairly large blocks of auriferous stibuite, very pure, were found.
This is one of the mines closest to the granite country, and the oceurrence of stibnite and gold
together here is quite similar to that at Hillgrove, in New South Wales, where also granite intrudes
throngh slates and sandstones near to the mines. The sulphides in the Lefroy field are generally
of high gold value when coming from any of the auriferous chutes, but where the quartz is poor in
free gold the sulphides are also generally poor, a feature usual in most auriferous reefs. ;

Examination of any of the mines shows that they are not uniformly goldbearing, but have
the ore in patches, bunches, and more or less régular < chutes.” The quartz in the chutes is often
separated trom the barren stuff by a smooth joint, and in such eases the two portions are probably
of different age; but frequently, also, there is no distinguishable difference in the stone, except that
the gold is present in one case, and absent or in very small amount in the other. Frequently,
however, the cause of mining work ceasing in a given direction is the working out of the quartz
altogether, broken country and mullock taking its place in the lode-channel. This may be due to
faulting subsequent to the formation of the auriferons quartz as above explained, or to the original
fissure having been closed or filled with wall-rock at these parts when guartz was being deposited
elsewhere. The sections of the Chumns, Pinafore, Native Youth, and Volunteer reefs attached to
this Report show that numbers of the auriferous chutes have been of considerable length and area.
They have not, however, proved themselves as yet equally persistent in depth unfortunately. In
every instance as yet the payable gold has ceased at a depth from surface of from 300 ro 450 feet,
and though gold has been got at 800 and 1100 feet in the New Pinafore, and at 800 feet in the
New Native Youth mine, the stone has hitherto been poor. The sections also, however, show very
plainly that the amount of work done to prove the lodes in depth is but little, not at all commen-
surate with that done at higher levels. ﬂx the latter the knowledge that gold existed alead on
surface has caused levels often to be boldly extended through long stretches of barren ground, but
capital has heen wanting to proceed on the same lines in depth. The New Pinafore and Volunteer
cowpanies are now making a determined effort to test the matter by extended deep exploration, and,
in my opinion, they have great likelihood of ultimate success. The principal cause of the gold
giving out in depth seems to be the disruption of the stone by the faulting movements of the walls.
The Volunteer No. 2 level from this canse was an almost complete failure for working purposes,
hardly any payable stone being found in it, only mullock and lo«fe-slate, with odd fragments of the
auriferous reef. Yet, as seen in the longitudinal section, the gold was both below and above it.
In this instance it seems clear that the fanlting movement tore away a piece of the lode, and the
blank space in the bottom of the mine may well be due to a similar accident. In all probability the
torn away portions are somewhere in the “formation™ yet, for it is difficult to conceive of any
method by which they could have been removed from the lode-channel, unless, indeed, the faulting
took the form of a movement of the hanging-wall upwards, or reverse fanlt, which is unlikely.
There are so many proofs in these mines of this fanlting along the planes of the reefs that it cannot
be dismissed as an idle theory, and the obvious consequences of the movements in tearing asunder
the first-formed quartz must be expected and looked out for.

|
But, even if the chutes were, as some of them are, found to become poor in gold without
showing any break in their continuity, the experience is by no means an uncommon one in mining.
It has happened over and over again in other fields, and in many of these the gold has been found
to come in again at lower depths; and T have no doubt that the same will be the experience at
Lefroy if deep exploration is patiently and steadily pursued.

The importance of the economic question at stake of the permanency of gold in depth in
these lodes will, 1 trust, be sufficient excuse for a short discussion of certain geological factors
aftecting the subject which are often unconsidered. If we are to believe that the gold gradunally
dies out in depth, there must be something in the fact of proximity to the surface favourable to the
deposition of gold. Perhaps, it may be said, the gold comes from the surface, say from the sea,
whose waters we know contain minute quantities of gold. This'is, however, very improbable, for
there can be next to no circulation of waters of any sort below sea level in the earth’s erust, and
certainly none sufficient to make up the large amount of gold in a good auriferous reef from the
very small quantity in sea water. Again, auriferous chutes often do not come near the surface.in
reefs, and have barren quartz over them ; if the gold came from ahove we should expeet the out-
cropping quartz to be all more or less auriferous. The quartz in the Bendigo saddle reefs has no
apparent connection with surface at all, yet is oflen richly auriferous. Another reason often
brought forward for a possible deposition of gold near surface rather than'elsewhere is the probably
greater amount of organie matter, which is an excellent precipitant of gold in the surface rock.
There is, nevertheless, organic matter in all sedimentary rocks, no matter how old, and as we know
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that gold has been found at a depth of 3000 feet from surface, it does not seem likely that there is
any superficial organic matter required for its precipitation. Another pessimistic view is founded on
the Ascensional theory of the deposition of lodes, the argument being that in the deepest parts of
the fissures the highly heated and compressed water is in the most favourable condition for
solution of substances, and that precipitation of minerals takes place when the solutions ascending
to near surface become cool_eg and are under less pressure. Against this we may urge, as
before, the Bendigo experience of the gold being found as low down as 3000 feet, as
showing that even at that depth precipitation was still possible, and secondly, that the reefs of
?uartz, pyrites, &e. are in depth going down as srongly as ever, the conditions for the
ormation of these minerals associated with gold being evidently still favourable. Without
very strong experimental evidence that gold is more easily kept in solution than these substances,
it 1s difficult to believe that it would not be depc:siredy with them at lower as at higher
levels, the well-known chemical fact being that gold is a metal very difficult to keep in solution and
particularly ready to become precipitated. So long as quartz and sulphides are found in the reef
fissure so long do we think it likely that gold will be found, supposing it to come from deep down
in solution, as the Ascensional theory requires. Another possible explanation of the dying out of
gold in depth argues from the theory of formation of lodes by lateral secretion as a basis, pointing
out that certain strata are usually more favourable for the occurrence of gold than others, and that
if we get the favourable country near surface we shall probably pass throngh it in depth sooner or
later and come into less favourable ground. This line of reasoning has much force, or apparent
force, in some instances, but in the case of the Lefroy reefs it happens that it will not hold at all.
The country has a certain considerable amount of dip, and in the case of two adjacent reefs like the
Chums and Pinafore lines the country carrying gold in the one dips into and forms the supposed
unproductive zone in the other. There is no difference in the country at the higher and lower
levels in these mines that would account for a general and universal dying out of the gold at the
400 feet level or thereabouts. In discussing this matter with various persons having knowledge of
the field, I have often found a rooted belief that the absolute height above sea level affected the
question, but the difference in level of surface of, say the Pinafore and Volunteer reef outcrops was
taken no account of. Making the opposite side the present of an argument, I would remark that
the * eritical level,” as it has been called, is much more nearly the old sea level of the days when
the deep leads were first scooped out than the present one. The ahsence of oxidation of the
sulphides makes it very improbable that height above sea level had anything to do with the
deposition of the gold. ~ Also, if height above the sea was the controlling factor, how is it that
we find gold-bearing stone and good-looking but barren stone in slabs right alongside one another,
not in one instance only, but constantly ?

All the above reasoning is on the supposition that at the time of the formation of the gold ore
the reefs occupied something like their present position with reference to the surface. But this
is really highly unlikely, the probability being that at the time they were formed the portion of the
Silurian country now seen at surface was deeply buried under possibly thousands of feet of
superincumbent rock. It has been above pointed out that we have reasons for connecting the time of
formation of the reefs with the period of the extrusion of the granites of Tasmania, somewhere between
the Upper Silurian and Carboniferous periods. Now, granite is a thoroughly erystalline rock,
and modern geologists are agreed that it is a rock of deep-seated origin. The same igneous mass
which is poured out at surface as a trachyte or rhyolite lava is believed in depth to form granite,
the difference in the rocks being simply degree of crystallisation owing to more rapid or very slow
cooling. The deep portion, cooling with extreme slowness, becomes the thoroughly erystalline
granite, while the rapidly cooled surface lavas are glassy or little crystalline. Before the granite
can be exposed there must be enormous superficial denudation. In Tasmania there are several
seattered remnants of Upper Silurian rocks, enough, however, to show that the formation was
widely spread over the island, and of very considerable thickness. There may also have been
deposits of Devonian age. The reefs were in all probability formed about this time. Since then
the whole of the Devonian and Upper Silurian strata, and the lavas belonging to the granitic
extrasions, have been entirely swept away, and we now have the quartz lodes exposed on much the
same horizontal plane as the deep-seated granite. Since the great erosion in Carboniferous times
the surface of the Silurian system has been again sunk deep below the sea and eovered with the
thick sediments of the Permo-Carboniferons and Mesozoic coal measures, and with the doleritic .
lavas of the great Greenstone formation, and all these have in turn again been eroded. In Miocene
or early Pliocene times we know the reefs contained gold, for fragments of them with gold in them
are preserved in the gravels of the deep leads. In view of huge geological changes like these, what
possible influence can we ascribe to the accidental position of the present surface with regard to the
reefs and their auriferous contents? The almost entire absence of any trace of mineral-forming
acfion after the Permo-Carboniferous period in Tasmania shows that we must look to much older
geological times for the conditions that affected the deposition of the gold. The conelusion, then, is
that we are now dealing with reefs and gold in them that were deposited long ago and deep down
in the ground, and whether they were a few thousands of feet deeper or shallower is a matter of no
moment. In the Bendigo field there is also granite cropping at sarface, yet gold is got at 3000
feet depth. The probability is that the chutes of ore at Lefroy were not very regular in the first
instance, and have been much broken by subsequent earth movements, making the occurrence of
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the gold patechy. When a patch has cropped out at sarface we have worked it, and when it gives
out we shall have to go through more or less dead ground in depth just as we have to do along the
length of the lodes. But there is no reason to helieve that the lodes will cease to be productive at
the trivial depths to which they have been worked as yet. : » : :

Mining DEVELOPMENT.

Proceeding now to deseribe the various mines in some detail, it will be convenient to take the
various lines of reef from the north southwards.

Perpetual No..1 Mine, Section 711-93c.—The reef worked by the Perpetual No. 1
Association was formerly known as Hackett’s reef, and was described in Mr. Thureau’s report of
29th September, 1882, as follows :—* The Hackett's line of reef is situate about 1} miles north of
Lefroy township; it occurs in a soft white to reddish argillaceous slate and sandstone (Upper
Silurian), which is besides traversed by numerous veins of white erystalline quartz. A considerable
number of small shafts have been put down on its course to various depths, not exceeding, however,
(14 feet. The reef so near the surface is narrow, and it underlays to the south. Judging from
general indications, the auriferous quartz forms most probably a portion only of other and parallel
veins not yet discovered. The gold appears to occur in that cﬁrmcteristicaﬂy crystalline quartz,
without much regularity, but very rich specimens have from time to time been found in this reef.
Inducements are held out for prospecting the ground by means of cross-cuts, and the sinking to
greater depths, where in the harder strata those veins may consolidate into a more compaet body of
auriferous quartz.” In reference to the above quotation, the present writer has to say that he has
not seen any evidence whatever that the country in this mine is of Upper Silurian age; it
certainly belongs to the same formation as the remainder of the field. On the general map of the
distriet with thas report, three lines of quartz are marked on Section 711-93c. The central one is
the Hackett's reef : the one to the south is a small leader carrying a little gold, but too small to be
worth working ; the northern one is eut where shown on the plan by a number of trenches and
small shafts. One of the shafts was put down 40 feet. A shal?ow cross-cut went from it 150 feet
to the north, bat got no gold, though a small leader was cut. From this lode south there has been
trenching more or less eontinnously to the south boundary of the seetion, without finding anything
of consequence. The north lode is gold-bearing, but very small. On Hackett's lode some
16 years ago, or thereabonts, a good deal of work was done, and a erushing is said to have yielded
15 or 16 dwts. to the ton ; the workings were to the east of the Perpetaal Company’s main shaft
shown on the plan. This has been sunk to a depth of 100 feet. When T visited the workings
(25th September, 1896.) the reef had been followed east 74 feet and west 41 feet, and a cross-cat
bad been driven morth 103 feet and south 44 feet. The underlay of the reef is 35 feet in
the 100 feet of depth to the south, or say 1in 3. In the east end it is flatter, about 1 in 1. In
the west end the lode had broken up into strings. The quartz vein is quite small, from
2 to 8 mches only, but carried some nice gold. In a qut put into the reef from higher up
the shaft, after I visited the mine, good specimens were obtained, showing gold very freely. The
north eross-cut was in through pretty solid well stratified country, and was to be continued fo cat
the north lode. 'The south cross-cut found very disturbed country, and passed through two leaders
carrying gold ; the rock was much shattered, and gave out a good deal of water. The opinion
formed by me was that the eross-cut had not been driven far enough to cut the true south wall of
the lode, and that this would prove to be one of the large * formations ™ above deseribed. If so,
it is probably a much more important line of reef than we should imagine from the small gnartz
veins found. T should recommend sinking deeper and. cross-cuiting into unmistakably solid countryz
The enclosing wall-rocks are soft slates and sandstones of the description considered * kindly " in
this field. 1 understand that an English company have now an option over the property and are
developing it, which will give the lode a good trial.

On the plan a line of deep trenching by means of shallow shafts conneeted by cross-cuts, an
excellent method of costeening, is shown crossing the south boundary of Section 711-93¢, and
another a little further west through the south-eastern part of 732-93¢ south into 860-87¢. No
reefs were cut by this trenching. On the north boundary of 860-87w, however, there is a small
reef on which several little shafts have been sunk, one of them 50 feet deep ; the vein of quartz is
very small, and 1 am not aware of any gold having been found in it. Underlay is southward.

In Bection 778-93¢ a small leader was cut in a pair of prospecting shafts shown on the Nplan,
and a few buckets of very rich quartz were obtained, but the good stone very soon gave out. North
of this line runs a lougish piece of deep costeening, which did not find any lode of importance.

Looking at all the above leaders and veefs on the map, it will be seen that they appear to
converge westerly towards the Reernit lode next to be deseribed, and there is a good deal of proba-
bility that they are really connected with it, the reef having divided into branches going eastward.
The Perpetual, or Hackett’s, reef might very well be the main portion. The line connecting the
Recruit and Perpetual workings is therefore very well worth thoroughly prospecting, gold having
been found at both ends of it. Very little work appears to have been done along thisline.
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Recruit Lode, Section 221-93c.—This was in former years worked under the name of the
Perseverance reef. Mr. W. H. Stubs, to whom I am much indebted for valuable information as
to a great many old workings, has kindly given me the- following particulars, under date 7th
November, 1896 :— Perseverance.—Started work some fifteen years ago, and after doing a good
deal of surface crosscutting a good sized rubbly lode was discovered, which contained fairly good
gold in places. Three shafts were sank, and the lode intersected—No. 1 shaft, 30 feet; No. 2, 60
feet; and No. 3, 160 feet. Nos. 2 and 3 shafts were conunected at 60 feet from surface and the
lode driven on 160 feet. In No. 3 shaft the lode was driven upon for a similar distance. From the
three shafts a small amount of stoping was done, producing about 150 tons of stone, which was
erushed in small lots from time to time and yielded from 4 dwts. up to 16 dwts. per ton. The reef
was, however, too patchy to prove remunerative.” :

The Recruit Company have reopened this old mine by sinking two shafts, a whip shaft 105
feet deep, and a main shaft 310 feet. The lode underlays to the south. The main shaft cut the
hanging-wall of the reef at 187 feet, and will be through the foot-wall at 310 feet. When I last
saw the mine the shaft was not sunk the full depth given, and preparation was being made to open
alevel at 303 feet. The Reecruit lode is a large soft formation with some very good gold-bearing
stone in it, but, as in the other lodes of the same description, this is very likely to suddenly disappear.
From the whip-shaft a level was driven at 100 feet, 30 feet east on the lode and 32 feet west, and a
little stoping done, which yielded 45 tons of quartz. This gave 43 ozs. 10 dwts. of gold when
milled, but included 13 tons of poor second-grade stuff which gave only 11 ozs. of amalgam, or
about 10 dwts. of gold. The No. 2 level is at 190 feet in the main shaft, the lode being eut 36 feet
from the shaft. The main hanging-wall, however, is only 16 feet from the shaft. The cross-eut
was  continued to 6l feet from the sbaft into hard foot-wall eountry. The hanging-
wall country is slate and the foot-wall sandstone, both dipping somewhat to the south-west: the
lede evidently faults the country strongly. At the time of my visit the drive east on the lode was
in 101 feet and that west 77 feet, goof gold being got for 20 feet west and 32 feet east from the
cross-cut. The quartz was from 8 10 I8 inches wide. A little stoping had been done, yielding
30 tons of quartz, which gave a mill return of 15 ozs. 11 dwts. of gold. The pyrites saved from
this croshing were: thoroughly cleaned by Frue vanners and amounted to 1 ton and 7 ewts.,
assaying 5 ozs. 18 dwts. gold per ton. The pyrites from the crushing of 45 tons from the whip
shaft were badly cleaned, and weighed 2 tons 4 cwts. 1 qr., assaying 3 ozs. 17 dwts. per ton.
When I saw this mine its prospects were very promising, but I have not heard how it has developed
since. It contains some very good auriferous stone, and will probably yield a large amount if well
opened up. The soft mullocky nature of much of the lode, and the liability of *the gold-bearing
stone to be broken and carried away at any moment by the faulting movements' that have taken
place, are much against success until the miue has been well opened.  The prospects seemed to me
to ‘fv“m}'gt ;i;siving the lode a very thorough trial by sinking on it and by doing a lot of driving at
various levels.

- On surface the reef has been traced by trenches a short distance into Section 233-93c." On
Section 484-93c is the West Recruit main shaft, down 100 feet in clean sandy slate, If sank for
the Recruit lode, this shaft will have to go to a very considerable depth before it ean hope to strike
the reef. On Section 208-93¢ the East Recruit shaft is down 98 feet: at 94 feet they drove 10
feet north of the shaft and cut the lode, which here underlays south 1 in 4, about one foot wide of
slickensided and brecciated stone. There was no gold in the stone, but a little in the rubble and
pug. A drive was put in 40 feet to the westward, the lode-matter in the end being 3 feet wide
with broken walls. Some pyrites from these workings are reported by the mining manager to have
assayed 7 ozs. gold per ton. .

The reef is traced by trenches eastward through Section 208-936, and in Section 482-93¢ is
cut in what appear to be two branches. The southern one is 2 feet 6 inches wide of rubby iron-
stained quartz, said to contain a little gold. The northern branch is also said to yield colours of
gold in the rubble.

Old Pinafore Mine.—On the north boundary of Section 155-93G is an old shaft said to be
100 feet deep, from which considerable crosscutting north and south is supposed to have been done,
but T have been unable to obtain definite particulars. A lot of quartz is lying about the surface of
the shaft, which makes it likely that some sort of reef had been cut, but I have been unable to learn
anything about its position, size, or value. In the same section near the centre is another shaft
which must have been over 50 feet deep, about which also much quartz is lying, but no information
is available. It is possible that there is a line of lode between these shafts.

Section 83-93¢.—In the south part of this Section a small shaft has been sunk some 40 or 50
feet, in which goldbearing stone was stated to have been discovered, but 1 did not get any very
reliable information about this, and the workings being full of water could not be examined. There
is an old shaft to the west of this which is probably on the same little lode.

Chums Line of Lode—Coming still south we reach the Chums lode, one of the longest and
strongest on the field, extending from near the Deep Lead on the east to close to Slaty Creek on
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the west. A great deal of work has been done on this lode, and there are several important mines
upon if, notably the New East Chum, New Chum, West Chum, West Extended Chum, Boy's,
and Unity. A plan and section are attached, also some eross-sections showing the workings of the
East Chum, New Chum, and West Chum, so far as any records have been preserved of them ;
and there is a separate plan and seetion of the Unity workings. Noue of these plans, however, are
by any means complete, but it was found impossible to get better ones, and they are given, therefore,
as the best available. They are compiled from the plans furnished annually to the Inspector of
Mines by the mineowners.

In Section 607-93a is the shaft of the New East Chum Extended Co., on a reef on the general
Chums line, but whieh must be a different branch from that worked by the New East Chum Co.
This reef is small, but has been cut in some shallow shafts near the main one, and also near the
eastern boundary of the section. close to the edge of the basalt of the Deep Lead. I did not see
this mine while it was working, and the following particulars are from a report by the late Mining
Manager, Mr. Thos. Williams, kindly given to me by Mr. E. Gaunt, Secretary of the Company.
The reef was first cut about 4 chains from the western boundary, small, but * very rich in gold.” The
main shaft was then sunk 150 feet, and the reef cut 20 feet south of the shaft, carrying some gold.
Driving east at 40 feet the lode opened to one foot wide, and for 30 feet further, then gave
*splendid prospeets” both from stone and rubble. The drive was continued for 105 feet through
whitish sandstone rock “ without meeting settled country,” from which expression 1 infer that the
lode broke up into strings. A winze on the good ore having had to be abandoned for water, the
shaft was next sunk deeper and a level opened at 200 feet. The reef was cut 24 feet south of the
shaft, and a drive put in on it eastward ; after driving 40 feet the reef made to 14 to 2 feet of stone
carrying gold ; but the water became too heavy for the small pumping plant used, and the company’s
funds were exhausted, so the mine was shut down. The shoot of gold dipping eastward, it was not
expected to be met with at the bottom level till a distance of 130 feet had been driven. Mr.

illiams remarks that at the 300 feet level the New Chum Co. drove on their reef for 180 feet
with never more than 3 inches of quartz, and then it suddenly widened to 8 feet, going 4 to 5
ounces to the ton. '

According to the above showing, which I have had no means of verifying, this mine should be
worth guing on with,

Section 200-83, East Chum.—The general plan shows three branches of the main lode,—the-
main one at the main shaft, one to the south known as Williams’ lode, and one to the north, which
is likely to be connected with the East Chum Extended lode. Gold has been got iu all three branches,.
but the north one appears to be of little consequence. The shaft on it was full of water when I saw
it, s0 no examination was possible. The workings from the main shaft are shown on the plans and
sections, so it will be useless to deseribe them in detail. There are several branches of the lode, and
everything at this east end of the line a%pears to me to show a tendeney of the reef to split up and
die out going eastward. In the New East Chum workings, however, the main branch is still a
strong body of good-looking quartz, bat very little gold has been got outside the old stopes shown
on the longitadinal section. T'he main shaft is 413 feet deep, and the lowest level 406 feet. The
country is slate and sandstone, striking north-westerly, and dipping to the south-west 15° to 30°.
Some of the stopes of the East Chum mine near the western boundary underlay north, while the
adjacent New Chum reef has a southerly underlay, the reef being split and the gold on different
branches. A good cross-cut both north and sonth on the bonndary between these properties seems-
likely to give very useful information. The East Chum mine has been unfortunate in not having
ever had much eapital for working purposes, and prospecting work in it has gone on slowly. It
seems well worth spending some more mouey npon.

At the time of Mr. Thureau's report in 1882, the East New Chum Company were on gold at
the 240 feet level, and in the subsequent report of 1883 he gives the yield of gold from it up to-
date as 331 ozs. 5 dwts. 1 have not been able to obtain the total tonnage crushed from this mine,
or the total gold raised, but understand that it has never paid a dividend. -

The Chums Proprietary Mine.—In this are now included the New Chum mine, Section 366, .
the West Chum mine, Section 368, The West Extended Chums mine, Section 411, and Sections.

546-03c and 547-936, on which are the workings of the Old Boy’s mine and the more recent
West Extended Pinafore Company, the latter, however, being on the Pinafore line of reef. The
plans and sections show the work done better than can be deseribed in words, but I have been quite
unable to procure plans of the West Extended Chum and Boy’s workings, or to get any information
about them worth mentioning. The New Chum mine has been shut down for many years, and
only very little of it can now be inspected. As shown by the seection, there was a fine chute of ore
in this mine. The total value of the gold got by the first Company was £108,036, and of this
£568,250 was paid in dividends. The total yield is given by Mr. Thureau as 25,675 ozs. 1 dwt. 20 grs.
at the date of his report. The mine was opened from the first out of the gold obtained, without
making calls on shareholders. When the bottom level proved unpayable work was suspended,
there having been no reserve fund set aside for prospecting work in times of adversity. The levels
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from the West Chum shaft are now being pushed forward under the New Chum workings in the
hope of getting the downward continuation of the chute, but as yet little success has been met with.

The present Chums Company’s main shaft is that first sunk by the West New Chum G. M.
Company. For many years past the bottom level has been under water, and work confined to
extending the upper levels, but since the days of the West New Chum Company the concern has
been unpayable. The first gold was got at a depth of 62 feet from surface, the reef being from one
to three feet wide, and a crushing of 41 tons gave 6 oz. 13 dwts. of gold to the ton. iIn 1883
Mr. Thureau gives the total yield as 13,939 ozs. 4 dwts,, and the dividends as £21,000. The
expenditure on the mine hefore dividends were paid is stated to have been £2250, after which all
expenses were paid ont of the gold raised. After the mine became unpayable parts of it were
worked by tributors, and some work was also done by the Chums G. M. Company before the
mine passed into the hands of the present Chums Proprietary Company. I have not been able to

~ obtain returns of the gold got during this period. Writing on the 23rd October, 1896, Mr. J. B.

Hickson, secretary of the present company, gives the gold got by them up to that date as 321 oz.
1 dwt., of value £1185 13s., from 1509 tons crushed, but this company has practically only been
prospecting. Y tons 3 ewts. of pyrites have also been sold, of value £38 2s. 10d., or £4 3s. 1d.
per ton. In 1890 a sample of clean pyrites washed by myself from the tailings heap at the West
Chum battery yielded on assay by the Government Analyst 4 oz. 5 dwt. 17 grs. of gold per ton.

The longitudinal section shows that there have been several chutes of ore worth stoping in the
West Chum mine, and that there has really been very little done to search for their downward con-
tinuations. The reef is generally hard quartz, often inminated, and carrying a good deal of pyrites
and stibnite. It isin many places divided into two or more approximately parallel branches, requiring
therefore frequent cross-cutting., In some parts of the mine one of these branches has been followed
and proved valueless, and then later it has been discovered that there was rich ore in an adjacent
parallel vein. In the west end of the mine the reef appears to be splitting up still more, the branch
worked by the West Chum Company being apparently a separate one from that on which the
West Extended Company did their stoping,.

Taking the whole longitudinal section of the East Chum, New Chum, and West Chum
workings, as shown on the drawing herewith, it is seen that there has heen a large amount of
payable ground in the reef for a long distance on its course. That such bodies of ore should be
the whole quantity existing in the lodes is a supposition quite contrary to general mining experience,
and T have no doubt that if operations at deeper levels are perseveringly carried on other similar
rich patches will be laid open. The working of these mines in depth is, in my opinion, a very
genuine mining enterprise.

The West Extended Chum mine, Section 411, has long been closed, and I have not been able
to get any information as to the extent of the workings or the tonnage and value of the ore milled.
Shaft 189 feet deep at date of Mr. Thurean’s Report.

" Section 546-936.—The shaft shown on the general plan in the north of this Seetion is believed
to be one belonging to the old South West Chum Company, but I have no information at all about
it further than that contained in Mr. Thureau’s 1882 Report, viz.—* Shaft had reached a depth of
200 feet, and machinery would be requisite to overcome the influx of water.”

Section 547-93¢.—Two shafts in the north of this Section were formerly known as “ Our
Boys™ shafts ; they have been abandoved for many years. Mr. Thureau says of them.—* The
Great West Extended New Chum Company (¢ Boys’) have sunk two shafis. Of these two their
old shaft was 260 feet deep, and they had opened at the 250 feet level. Their new whim shaft had
reached a total depth of 140 feet, but at that level they had so far failed to intersect the continuation
of the gold-bearing stone which was found at the 100 feet level in the old shaft, though they had
driven along the reef for a distance exceeding 100 feet in length. The gold-bearing stone measured
from 6 to 8 feet in width.”

Unity Mine, formerly United Chum, Section 748-93a.—The two shafts seen on the plan in the
south-east part of this Section helong to this mine, a plan and section of the workings of which are
also appended hereto. The eastern shaft is a whim shaft from which considerable stoping was done
and a good deal of gold was got out; the western shaft is the one from which all operations have
been carried on in later years. After doing a good deal of work at the lower levels without any
good result, a cross-cut was pat in to the south to cut the Pinafore lode, but this also proved dis-
appointing. Mr. Thurean in 1883 gave the return of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>