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REPORT OF · THE SECRETARY OF MINES. 

Srn, 
I HAVE the honor to submit my Report upon 

Department, for the year ending 30th June, 1891. 

Office of Mines, Hobart, 31st July, 1891. 

the Mines Branch of the Lands and Works 

Appended will be found Reports of the various Commissioners upon the state of the mining Appendices. 
industry in the divisions under their charge; the Report of the Inspector of Mines; the Annual 
Report of the Geological Surveyor ; the Report of the Mount Cameron Water-race Board ; 
Reports by the Geological Surveyor upon the Spring Bay Coal, the Hydraulic Limestones at 
Maria Island, the Mount Zeehan and Mount Dundas Silver Lead Fields, the Beaconsfield Gold 
Fields, and the Tin-bearing Gravels of the Gladstone District, with Notes upon Hydraulic Elevators; 
Returns of the operations of the Diamond Drills, with tables showing the yields of Gold, Tin, and 
Coal; the number of persons engaged in mining; the number of Leases and area of land held for 
mining purposes; the net Revenue paid to the Treasury from Mines, with the amount of Dividend 
Tax paid by Mining· Companies. 

At no previous period in the history of the Colony has the mining industry presented a more General 
hopeful aspect than at present. The silver discoveries at Zeehan and Dundas, which are, remarks. 
undoubtedly, of vast extent and richness, have led to discoveries, not only of silver, but of gold and 
other metals and minerals in various parts of the Colony. Attention -has been attracted to and 
capital invested in the development of the mineral wealth of Tasmania to an extent not likely to be 
dreamt of by the most sanguine, although, as will be seen later in this Report, the } ields of metals 
and minerals during the past year, with the exception of coal, show a falling off. Thi; must not be 
taken as any indication of a decadence in the mining industry, for the reasons for such falling off are 
explainable in ~very instanr.e. The development of the silver deposits, situated as they are in wild 
mountainous trackle~8 country, subject to. an exceptionally heavy rainfall, is, 11ecessarily, a matter 
requiring time; but, so far as the fields of Zeehan and Dundas are concerned, active preparation is 
being made for the near approaching· completion of the railway, which will afford means of trans-
porting machinery to the field and ore therefrom ; and it is no. idle prediction to assert that the 
immediate wealth of these two fields alone will go far to revolutionise the Colony at no distant <late. 

Duri_ng the year discoveries of gold at the Ring River, some ten miles north east of Dundas, 
of silver at the Savage River, the Vale ofBelvoir, the Dial Range, and at :Mount Field West, all 
of·considerable importance, have been made, whilst other discoveries, of present lesser importance, of 
gold, tin, and silver, have been reported in various localities. Some of the older established gold and 
tin fields are also affording satisfactory evidence of revival. 

A mpst gratifying· proof of confidence in the mineral wealth of the Colony is afforded by the 
large amount of foreign capital which is being invested in mining ventures, and in railways, harbour 
works, and other projects connected therewith. 

The yield of gold for the year has been 20,000 ounces, as against 29,240 ounces for the preyious Gold. 
year. This falling off is due to the suspension of operations at the principal mine at Beaconsfield 
during the erection of more extensive pumping appliances, and to no other cause. Some of the old 
established fields are giving promise of revival, notably Lefroy and Mathinna. At the former place 
the yield for the year has nearly doubled that for the_ p'receding year, whilst at Mathinna steady 
development is taking place; the leading mine-the New Golden Gate-has yielded 7304 ounces 
of gold during the year, and, besides having added considerably to its plant, has been enabled to 
pay £9600 in dividends. Discoveries of some importance have been made at the Ring River, 
about ten miles from the Dundas silver-field, at the Savage River, and at other localities.deposit;; of 
less present importance have been found. 
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Si:vel·• The Mount Zeehan field is steadily developing. Active operations are proceeding in all parts. 
The work of shaft-sinking, construction of tramways, and general preparation for the large output 
of ore which will assuredly take place upon the completion of the railway, is proceeding with vigour. 
The only mine which has exported ore to any great extent is the Silver Queen, which, during the 
last half-year has (at hej:i.vy cost for transit) exported 994 tons, yielding net returns of £18,570, 
and has been enabled to pay £8640 in dividends. 

Tin. 

Coal. 

Iron. 

Other metals 
and minerals. 

Evidences of 
activity. 

.Areas leased 
and applied 
for. 

A population of some 2500 persons is already located at Zeehan. The town contains some 
fine buildings,. and is assuming considerable proportions. 

Dundas, owing to difficulties of transit,· has, as yet, exported no quantity of ore. The 
development there has been very extemive. 'fhe early completion of the Zeehan-Dundas branch 
railway will enable the admittedly rich ore deposits of this locality to find their way to market in 
vast quantities. A town is rising up here also; and ere twelve months have passed, the towns of 
Zeehan and Dundas will be connected by settlement all along the route, and a very large population 
will be settled there. During the year new finds have been made, extending from Dundas 
northerly about ten miles to the Pieman Hiver; north-easterly about ten miles to Mount Read; 
and south-easterly about a like distance to Mount Tyndall. 

The total area of ground taken up for mining_ purposes at and around Zeehan and Dundas 
amounts to 87,000 acres. 

Heazlewood and Whyte River.-These fields, hitherto retarded for want of a road, are 
developing steadily; and, with the completion of the road and the Godkin tramway, much progress 
will be made during the coming snmmer. A bulk test of some 27 tons of ore from the Godkin 
mine yielded 2763 ounces of silver, or an average of 102 ounces per ton .. 

Extensive finds have been made during the year, notably _at the Savage and Whyte Rivers, 
at W aratah, at the Dial Range, at the Vale of Belvoir, at Mount Claude, at the Florentine : and, 
coming nearer Hobart, at Mount Field West and at the Dromedary, besides other localities. 

The area of new ground taken up during the year for silver mining purposes is 81,851 acres. 

The yield for the year has been only 4783 tons, as against 5074 tons for the corresponding 
period in last year. This faliing off is due mainly to the drawing off of large numbers of miners to 
the more attractive silverfields, but partly also to the fact that considerable areas of alluvial tin 
ground in the Eastern and North-eastern Divisions is worked out. Lode tin mining is just now 
attracting some attention. In the Eastern Division discoveries are reported which, if they 
come within measurable distance of their reputed wealth, will very shortly give highly satisfac
tory results. 

The output of coal for the year has been 51,593 tons, being an increase of 11,000 tons on the 
year. A considerable development has taken place in the Mersey District. The output from this 
locality during the year has been 5026 tons. . 

A large amount of prospecting for coal by means of diamond drills and otherwise has taken 
place at the Mersey, at Spring Bay, at Macquarie Plains, at Langloh, near Hamilton, and at the 
He11ty, in close proximity to the Strahan-Zeehan Railway. The prospects ar_e encouraging, but 
further time is required to prove results. 

A considerable deposit of iron ore is being developed with much energy, near the Blythe River. 
The quantity is undeniable, whilst the published analyses and tests are highly satisfactory. 

There have not been any very important discoveries or developments of these during the year. 

During the year ending 1st July inst., 488 leases for 25,000 acres of land, have been issued, 
and 1830 applications, for 97,000 acres, are in process of being dealt with, besides a latge numbe1· 
of grants of water rights and mining ea~ements. 

The areas leased and applied for are as follows :-

For Gold ................................................... . 
Silver ................................................... . 
Tin ...................................................... . 
Coal ..........••.•.••................................... 
Other minerals ...................................... . 

Acres. 
7700 

119,000 
32,000 
13,000 

4000 

Total ....... :...................... 175,700 
against 70,795 acres on 30th June, 1890. 
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. The revenue for the year for rents, application fees, licences, miners' rights, &c., amounted to The Revenue, 
£35,942, or an increase of £16,745 for the year; no account being here taken of large sums 
re.ceived by the Treasurer, but not credited to this Department, for stamp duties upon the registration 
of mining companies, transfers of mining leases, dividend tax, and other items incidental to mining. 

During the year 164 mining companies have been registered, with an aggregate capital of Mining Com-
£1,062,000. · panies. 

For departmental convenience the Colony is divided into Districts, as follows :-The Northern 
and Southern, comprising tl_ie country on the right and left banks of the River Tamar as far west 
as the River Forth, and on the east to the Scottsdale District, with such mineral country as there is 
in the southern portion of the Colony, and includes the gold-fields of Beaconsfield, Lefroy, and 
Lisle. The North-Eastern District comprises the whole of the north-eastern country, including 
several important tin-fields, with the gold-fields of Mount Victoria and Waterhouse. The Eastern 
District ·comprises the eastern portion of the Colony, and includes the tin-mining centres at Ben 
Lomond, W eldborough, and Gould's Country, with the extensive coal-bearing country around 
Fingal and Seymour, and the gold-fields at Mangana and Mathinna. The VVestern District 
em braces the wide area of country extending from the River Forth northwards, southwards, and 
westwards to the sea; it includes the celebrated tin-mines at Mount Bischoff, an extensive area of 
tin-bearing country at Heemskirk, the silver-fields at Mount Zeehan, Mount Dundas, and Heazle
wood, the gold~field at the Linda, and other more or less important mining centres. 

With the accession of work the staff at the Hobart office has somewhat increased, but the 
pressure is great, and increased assistance and office accommodation is required. At the Launceston 
branch an amalgamation of offices has involved some redistribution of the work. It is with very 
extreme regret that I have to record the untimely decease of the late Registrar, Mr. Percy Smith, 
an experienced and valued officer, who held and deserved the entire confidence of his superior officers 
and of the mining community. His loss to the department will be difficult to repair. 

Division of 
the Colony. 

Departmental 
Staff. 

The report of this officer is annexed. 
for the year is unusually large. 

It is noted with regret that the number of fatal accidents The Inspector 
of Mines. 

Valuable reports from this officer upon various portions of the Colony which he has visited 
during the year, are, in addition to his annual report, annexed hereto. : 

· Two drills only are kept by the Government. Both have been working throng·hout the year. 
The results are annexed to this Report. 

One company only is employed in expeuding the balance available upon this vote. Hitherto its 
operations have been unsuccessful, but of late it is reported that some gold-bearing leaders have been 
struck, which give hope that the expenditure will be justified by the results. 

The Geologi
cal Surveyor, 

Diamond 
Drill. 

Deep-sinking 
Vote. 

The Report of the Board which has the management and control of this RacJ will be found Mount Came-
annexed to this Report, and is of an encouraging character. ron Water

race. 

I have the honor to be, 
Sir, 

Your very obedient servant, 

F. BELSTEAD, Secretary of 111ines. 
The Hon. the Minister of Lands and Works. 

REPORTS OF COMMISSIONERS. 

Mr. Commissioner Glover, in charge of this Division, reports :-
" In reviewing the mining industry in this division during the past twelve months, T have at length 

the satisfaction of reporting the existence of fair indications of the coming fulfilment of some, at any rate, 
of the hopes and expectations of the past. 

". Hitherto the Tasmania Reefat Beaconsfield constituted the most important factor in the gold yield of 
·the Colony; and when the richest levels were reached in the works on that reef, the constantly recurring 
obstruction from subterraneous water became insurmountable with the dresent appliances in use, and the 
miners being then driven out of the proper workings, the necessary conseqlience was that only a verv 
limited amount of mining could be accomplished, and this in the all but worn~out upper levels; hence th0e 
serious apparent failure of the gold yield for many months past, The only effective remedy was the 
acquisition of sufficiently powerful machinery from England, the sinking of a new main shaft, and other 
appliances of equal magnitude. These requirements have been almost completed, though not yet ready for 
work; but within the pRst two months, by temporary improvement and expedients with regard to the 
existing appliances, the rich lower levels were occasionally reached and mining carried on, though for very 
short periods, These occasional opportunities for the due progressive working of the mines, intermittent 
and desultory as they were, have resulted in a remarkable increase of yield. This will be apparent on 
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refercnqe to the yields of. the first three qual'ters of the past twelve months-namely,· 835 oz., 402 · oz., 
140 oz. respectively-whilst the quantity for the last quarter to the 30th June, owing to the occasional 

. access gained to the lower levels, amounted to 5201 oz. The extraordinary apparent depression, therefore, 
in the yield of gold for the long previous period was not due, as supposed by many, to any failure of the 
gold resources· of Beaconsfield, but ·to the fact that the progressive works on the Tasmania Reef were 
temporarily almost stopped pending the acquisition and erection of adequate machinery. The other under
takings at Beaconsfield are proceeding with more or less activity, whilst others, in which reefs have been 
struck, al'e suspended whilst further capital is being sought. . The enterprise of exploring and proving the 
_deep ground at the base of Cabbage Tree Hill by a Victorian syndicate is proceeding steadily, though some 
considerable time must elapse and much expenditure be incurred before any definite result can be realized; 
and a second Ballarat syndicate h~s recently initiated .another similar enterprise on the same lead. 

"At Lefroy the discovery of a payable claim on the line of reef known as the "-Pinafore," wl1ich 
yielded, from a crushing of 477 tons of quartz, 638 ounces of gold, has given a great impulse to enterprise 
on that field, and several claims on the same line 'of reef have been taken up. Some indication of the 
value of the discovery may be afforde_d by the circumstance that the progressive yield of this mine for the 
last two quarters was 345 and 938 ounces respectively. It has also proved a stimulus to many prospectors 
who are now engaged in the search for new discoveries. 

"At the Denison and Golcouda a re~arkable revival of 'mining activity has recently taken place, in 
consequence of the di~covery of reported rich reefa at each of those localities. Especially one at the 
former place is reported to be exceptionally rich, and foreign capital is engaged in its development, and 
machinery is being conveyed thither for that purpose. Under the stimulus thus given, there are also many 
persons engaged in prospectiug throughout the locality. 

"At Lisle about forty men still find sufficient inducement to continue in the pimuit of gold-digging, 
and the e,:timated quantity obtained has been 1000 ounces for the year. . 

"At Middlesex Plains there is nothing worthy of mention, as no new developments have taken place. 
The want of water has, until very recently, prevented diggers from any work.other than "s'tacking" wash 
stuff, ready for treatment when water shall be _available. . 

"The quantity of coal raised at the Dulverton aud Railton Collieries for the last quarter was 2650 
tons, and the quantity for the whole twelve months was 6358 tons. Tlrn yield of the comparatively small 
coal-mining operation at Norwich was, for the last quarter, 500 tons. 

"During the yeai·, from 21st April to 31st October, 1890, No. 1 diamond drill was employed by a 
company in searching for an eastern _extension of the Tasmania Reef at Beaconsfield. The operation was 
confined to one bore, which reached a depth of 979 feet, the last 517 feet beiug tl1rough solid limestone 
rock, when the work was abandoned. The cost of this bore was a small fraction over 14s. 9d. per foot . 

. The same drill was again engaged from th(l 25th February last in boring for coal at Spring Bay, in which 
· work it is still engaged, having· accomplished, in three bores, 156 feet, 76 feet, and 424 ieet respectively, 
and it is now proceeding with a fourth bore on the same locality. No. 2 drill has been employed in boring 
for coal at Macquarie Plains since 19th February last, and has finished one bore of 643 feet unsuccessfully ; 
and it is nO\Y engaged in a ser.ond bore. 

1\'fr. Commissioner O'Reilly thus writes as to the Div-ision tinder his charge;---:

Gold. 
"During· the period since my last Annual Report, gold mining operations have been very limited,

principally confined to prospenting for remunerative quartz reefs; and a fair amount of legitimate work 
has been done in this way, with encouraging results. 

"At Mount Victoria preliminary work is still being carried on by the Mount'Victoria Gold Mining 
Company, in driving for the reef. This is the only claim that has been constantly mined at this place 

"Very satisfactory results followed from a trial crushing of quartz made by the Strahan Company,
five tons of stone having yielded eight ounces of gold; but this encouraging result has not been followed 
up by the forth er development of the claim. 

"At ·waterhouse the prospecting operations referred to in my last report have been successfully carried 
on; and I am informed t.hat a new battery will shortly be erected by a Melbourne Company, on the 
Southern Cross claim. 

"There has recently been a considerable extent of increased interest taken in the gold-bearing reefs in 
several localities in this district ; and there, is re~son to hope that auring the next twelve months a large 

.amount of work will be done in prospecting and ·mining operations, and thus increased development made. 

Silve1·. 
"A discovery of a silver lode, which is· reported as very prom1smg, has been made by the Dorset 

Prospecting Association in the "\Vaterhouse locality, and a reward claim applied fot· of 80 acres. 'fhis 
discovery was made hiy a prospector who gained some experience at .the West Coast silver fields. I have 
uo doubt, as practical miners who have some knowledge of silver lode formations return here from the 
West Coast, further discoveries will be made. 

Tin. 
"There has been a considerable falling off during the year in the quantity of ore raised in the localities 

of the Upper Cascade River and Ringarooma, as also in the number of miners, European an_d Chine!e, 
employed. 

"Although there is a considerable extent of ~ineral-bearing lands, especially in the Mount Maurice 
locality, the deposits of ore. are considered too poor to mine profitably at the present rates ruling for tin. 
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"I regret to find that no active steps have been taken during the above period to develop the tm lodes 
known to exist in some few of the claims· at the Upper Cascade River; but I trust that during the, 
coming summer months that energy will be displayed in this direction. . ... 

"The depression referred to in my last annual Report with regai·d to this locality still remains,although Branxholm. 
there are favourable prospects of its partial removal during the coming year. On an average 50 European 
and 70 Chinese miners have been employed, with an output of about 200 tons of tin ore. I am informed 
that the principal mine in this locality, the Arba, will in future be mined by Etiropean miners, and pre-
paratory work has been here carried on for some time; active mining operations will be resumed in. a . 
short time. The prospects of this claim are considered very good. The adjoining claim of the Ormuz 
T. M. Co., situate in private property, I am also informed, appears promising as to producing satisfactory 
yields. A considerable extent of preliminary work has been clone on this claim, and I understand that 
machinery will soon be erected for raising the wash. · 

·" There are several small claims in this locality being mined with considerable vigour and enterprise, the 
yields being remunerative. The Ringarooma Valley T. M. Co. employ 24 European miners, and are 
·carrying on extensive mining operations. The Argyle T. M: Co. have erected pumping machinery, and 
are with vigour prospecting the tin lode on their claim near Branxholm. The prospects are considered 
very good. . . 

"At Brothers' Home three of the principal claims are now being mined, and employ a large number of 
European miners. The Briseis Tin Mining Co. iiave provided, at considerable expense, machinery for 
removing the overlay of deposit resting on the tin-bearing wash, and have removed a considerable quantity 
of material in this way, but as yet have not sufficiently advanced with the work to enable the tin ore to be 
raised. Sixty- E1.1ropean miners are employed by thi~ Company on this claim .. The adjoining mine of the 
New Brothers' Home No. 1 Tin J\'Iining Co. has not been mined for some time in consequence of the 
action at law- taken in the Supreme Court by the former Company, which resulted in the Court granting 
an injunction restraining· the latter Company from carrying on mining ·operations adjoining the boundary 
line between the two Companies' claims, in which pl_ace was fountl the richest deposit of tin on the latter 
Company's mine. The stoppage of works in this mi11e has caused inuch depression in b,;siness i.n the 
locality,_as a large number of miners were usually employed. The Triangle and North B!')thers' Home 

. Tin Mining Co. have erected machinery for raising the wash-clirt in the usual manner, and will soon be in 
a position to produce an ·output of tin ore with very favotfrable prospects of success. There are several 
.small claims being mined in the locality of Main Creek, the returns from which appear satisfactory. 

· ." There are not many claims being mined in the Moorina locality, beyond a few at Fl'Ome and Weld 
Rivers and O.K. Creek, in all of which the prospects are considered good, and the returns remunerative. 

. "At Bradshaw's Creek the Pioneer Tin Mining Co.'s Mine has been worked on tribute by a party of 
about 25 Chinese, and the quantity of tin ore raise:l, considering the scarcity of water in the dry s_eason-
73 tons-is very satisfacto:-y. I am informed that this Company are about having constructed, at a cost of 
£1000, a water-race from the locality of the O.K. Creek to their mine, :which, when completed, the 
additional supply of water will tend very largely to increase the output of tin from this claim. The returns 
of tin ore raised from the Argus Tin Mining Co.'s Claim continue go_od, as also from several claims in this 
locality, especially the Garibaldi Tin Mining Co.',, Mine, which is now held on tribute by a party of 
about 35 Chinese, 260 tons of ore having been raised by them during the past twelve months. . .. ' . . 

"There have been a considerable number of claims mined in the Mount Cameron locality during the 
past year, and, on the whole ( considering the clra wbacks incidental to those mines that cannot be supplied 
with the water from the Government Water-race or the Esk Tin Mining Company dtuing the dry season), 
the returns are satisfactory. The above Company are now supplying water to claims in th_e immediate 
locality.of the town of Gladstone that have hitherto remained nnmined through the difficulty of obtaining a 
water supply. Although tin lodes of a promising character have for some_ time been known to exist, but 
little has been done towards prospecting them in a practical manner. Recently on the Mount Cameron Tin 
Mining Co.'s Claim tin-bearing lodes have been found, and it is to be hoped that this Company will put 
their usual enterprise into the matter, and have them properly prospected. 

"There are a few tin claims beiug mined in this locality by Chinese, who appear to be doing fairly 
well. 

"But little has been done here during the past year in the way of mining ?perations. ·A local company 
is.now being formed at Scottsdale to mine a claim, which appears- promising from the prospecting work 
already done on it. 

"The total output of tin ore from th~ North-Eastern District for the year ending 30th June, 1891, 
amounts .to_ 1655 tons 1 cwt., as against 1921 tons 14 cwt. for ·the corresporrding period of l 890, there 
being a decrease of 266 tons 13 cwt. This, so far, is the lowest output on record for several years, and I 
attribute the falling.off, in a grea.t measure, to the tern porary stoppage of a few of the large claims that have 
_hitherto produced large yields of tin ore, also, to a considerable amount of "dead" or preparatory work 
being done on others, and the investment of capital in the West Coast mines that hitherto was applied to 
this district: · 

"During the.past year there were, .~n average, 262 European and 486 Chinese miners at the mines in 
this district. A number of European miners and prospectors have left for the West Coast silver fields, 
and a considerable number of Chinese miners have left for China and Victoria, having succeeded very well 
at the mines here, and have taken with them considerable sum,; of money. 

"As the depression referred to in this report with regard to the st~te oftin mining in this dis~1')ct appears 
to me ofa temporary character only, I.see no grounds for. _departing from the favoura~le opm1on I bave 
hitherto expressed with regard to the progress and permanen<ty of this important industry for many years 
to come." · 
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Mr. Commissioner Dawson reports :-
" The yield of tin from this division has maintained its average during the year. The anticipated 

development hy the St. Helen's Tin Mining Oo. of an extensive area of tin-bearing ground, about six miles 
from St. Helen's, has not taken plaee. For some unexplained reason the Company have not so far 
carried out their water scheme by which alone the ground ean be successfully worked; latterly, con11iderable 
stir has been produced owing to discoveries of some very promising tin lodes in the vicinity of the Blue 
Tier Junction. The successful working of the Anchor mine in that locality has given an impetus to 
prospecting, which, from present appearances, is likely to yield good results. 

"The scene of this industry is at Mangana and Mathinna. At the latter place, the New Golden Gate 
mine has yielded some 7000 ounces of gold during the year, has added very materially to its plant and 
workings, and its success has given a great impetus to the work of developing the adjacent mines on the field. 
The prospects of this field are hopeful in the extreme. 

"Some discoveries are reported as having lately been made in the Ben Lemond District, but I have 
as yet no authentic information upon the subject. 

"The collieries at Mount Nicholas and Cornwall have worked stea!lily on throughout the year. Their 
output is gradually increasing. . 

"The condition of the mining industry in this division is healthy." 
Mr. Registrar O'Neill reports:-
" During the past half-year the mining industry in this Division has greatly improved, both as regards 

gold, silver, and tin, and there is every appearance of even greater developments, especially in gold and 
silver. 

"At the Godkin Silver Mine, Whyte River, extensive machinery is in course of erection,-in fact, at 
this date is• about finished. This Company has completed three miles of tramway, and is engaged extend
ing the same about six miles further, in the direction of Waratah. A bulk sample of 25 tons was sent 
away by this company, which gave a very satisfactm·y return. 

"All the other mines in the sa~e locality are in active operation, with every prospect of success. 
"Near Waratah (North Valley) a very rich discovery was recently made, and here a track has been 

cut connecting this property with Waratah, and a tramway will be commenced without delay. 
"At the Magnet Range and along the new road from W aratah to Heazlewood apparently rich dis

coveries have been made. 

"Extensive operations are going on in the locality of the Savage River, where a rich deposit is believed 
to exist, as good assays hii.ve been o_btained from the formation that exists there. 

"In alluvial mining very good results have been obtained by the few miners engaged in this work. 
"The Mount Bischoff Company is turning out about the usual yield, and the North Valley is pushing 

on with the erection of machinery. 
"The Stanhope Tin Mine, which has been idle for some time, is again in work, having been tak_en in 

hand by a tributing company. -
" There appears to be little doubt that this Division is coming forward rapidly, and business places are 

being erected in various localities, and population settling in the locality of the various mines." 

Mr. Commissioner Fowell reports as followe :-
" The anticipations as to the progress of the District contained in my last yearly Report have been 

fully carried out by results. The population has increased to a very marked extent, and this is a sure sign 
of progress. Another feature l have noticed is that miners in employment on the field have brought down 
their wives and families. A large number of people have settled down in business, and are building sub
stantial houses, with well-stocked shops, all which prove the confidence the present residents on the field 
have in its permanency. 

"There cannot be direct development of the field until the railway is opened and machinery can be 
obtained. The present difficulties caused by cartage from Trial Harbour not only affects the mining 
industry, but very materially adds to the cost of everything at Zeehan. . 

"The rapid increase of population has caused a very large demand for residence areas, and every 
effort has been made to meet it. The surveyed town of Zeehan ha~ not been settled upon, only one house 
as yet having been built upon the purchased allotments. The settlement has extended along the main road 
from the turn-off to the Silver Queen Prospecting Association to the Silver King mine. In view of its 
becoming a part of the future town, streets have been laid out, and permits have only been granted when 
the areas applied for have been properly fixed on the Surveyor's plan; this has been strictly carried out to 
avoid persons taking up areas where the land may be required for streets or public reserves. 

"At Mount Dundas a township has been surveyed; the tramway now being constructed will rnn close 
to it. Its position is, I believe, 1he best obtainable in the neighbourhood, the greater part being high land, 
easy of drainage, and the surveyed available areas are nearly all already occupied by holders of residence 
licences. 

"Prospecting was pushed on vigorously during the summer season; valuable discoveries have been 
made in the neighbourhood of Mount Tyndall, and also towards Mount Read. From Dundas sections 
have been applied for in a northerly direction to the Pieman River, and across it for a considerable distance, , 
and there can be now no doubt that the Zeehan and Dundas field will be connected with the Whyte River 
and Heazlewood discoveries. 
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"Lately gold has been obtained in small creeks l~ading into the Ring River, a tributary of the Pieman. 
I have seen various samples ; it looks much water-worn, and is generally found in the fissures and crevices 
at the bottoms of the creeks. These creeks are reported to take their rise near Mount Murchison, and 
when the weather allows it there can be no doubt that part of the District will be prospected.· 

'' As regards the portion of the district about Mount Lyell, work for a time has been almost, if not Mount Lyell 
quite, discontinued. The Mimnt Lyell Company are taking measures whereby their mine may be more 
thoroughly worked. Several alluvial claims are likely to be united and worked by a Company, and, 
consequently, this portion of the Western Mining District may soon be expected to take the position so 

' long looked forward to. 
" So far as the general work on the field has been carried out during the past year, I am of opinion that 

as much has been done as could reasonably be expected. The claims particularly worthy of notice are the 
Silver Queen, Silver King, Mount Zeehan (Tasmania) Silver and Lead Mining Companv, l\fount'Zeehan, 
and Balstrups ; these claims have worked steadily on. · · 

"T~e mines at Dundas have also been vigorously prospected, and up to present date fully realise 
expectat10ns. The permanency and future cannot now be doubtful. As before stated, the railway is 
urgently required for further development, and that may now be confidently looked forward to as completed 
at the close of the present year or early during the coming one. 

"It is also self-evident that Strahan must be the port for the silver field, and also the whole district; 
· therefore the deepening of the bar will be an imperative necessity, and the sooner decided measures are 

taken in the matter the greater will be the advantage to the district and the colony at large." 

ANNUAL REPORT OF THE INSPECTOR OF MINES. 

SIR, 
I HAVE the honor to forward to you my Annual Report on the working of "The Regulation of 

Mines Act, 1881," for the year ending 30th June, l 891. 

Mining Accidents.-Though the total number of accidents in mines has been greater than last year-
27 persons being hurt, as against 15 for the year ending 30th June, 1890,-the number qf serious cases has, 
fortunately, been comparatively small, the injuries received in 17 instances being only of a trifling nature, 
and causing but a few days' loss of work. Of the remaining 10 cases, 4 were attended with somewhat 
serious injuries, thoug·h none very dangerous or such as to maim the men permanently, and six were, 
unfortunately, fatal. Of the persons killed, two were Europeans and four Chinese, and of those injured, 
20 were Europeans and one a Chinese. 

The causes of accident were as follow:-

(1.) Explosions of Dynamite and Gunp01vder.-Four accidents occurred from explosions, 
resulting in injuries to eicrht persons, three of whom were killed by one explosion. These 
three were members of a"'Chinese contract party engaged under their own head man in 
blasting a tail-race in the Weld claim, near l\foorina. The nights being very frosty their 
dynamite, of which they kept an Lmdue quantity in their hut, was found one moming to 
.be frozen, and the head man proceeded to thaw it over an open fire in the but by a process 
which can only be described.as grilling it. 'l'he man was an experienced miner and had 
worked with dynamite for some years at Lefroy. He and another were killed outright by 
the explosion, and a third man died the next day. 

Two men were scorciied and uruised by an explosion of dynamite in the Western 
mine, at Mount Zeehan. They were blasting the face of a drive, and had charged two 
breast holes and one bottom hole ; they fired the bottom hole first, and immediately aftei· 
its explosion returned to fire the other two, when one of these exploded as they neared the 
face, its fuse having been ignitecl by the first explosion. The men had nobody to blame 
but themselves, as they should not have charged the upper holes till after they had blown 
out the bottom one. 

Two men were hurt in the Mount Victoria mine through attempting to bore deeper a 
portion of a hole in which a charge of dynamite had been previously exploded. There 
was a small piece of an unexploded cartridge in the hole, and one of the men pulled it out 
and then inserted a gad into the hole and struck it with a hammer ; some nitro-glycerine 
must have oozed .out from the old charge, for an explosion followed the blow. 'fhe 
practice of boring old holes deeper is expressly forbidden by law in Victoria, New Zealand, 
and elsewhere, and should be here also. The mining manager affirmed. that he had often 
cautioned the men against boring in old holes, hence they had only themselves to blame. 

The remainincr accident was from an explosion of gunpowder in the Dulverton 
colliery. A man ,;as charo·inO' a hole that was horizontal, or slightly inclined upwards, 
and was driving up the pm~de~ with a wad of paper taken from his pocket. After the 
explosion which ensued he remembered having wrapped some matches in this piece of 
paper. When struek hy the tamping bar, which was of wood shod with copper, the 
matches must have ignited and fired the powder. The man's injuries were, luckily, only 
slight-the charge blowing out over his shoulder without throwing its burden. 
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It will be seen that all the accidents from explosives were due to carelessness or 

ignorance of the injured men. 
FaUs of Em·th.-'rhere were five accidents from this cause, resulting in the deaths of one 

European and one Chinese, serious injury to one European, and slight injuries to one 
European and one Chinese. The European miner who was killed was a tributer, and his 
own master in working his claim. While working at the foot of a high, steep face of 
gravel, a fall took place and killed him. His mate deposed at the inquest to having tried 
to persuade him not to trust himself under the face. The European who was seriously 
injured was working in the Dulverton colliery, and in his desire to get coal neglected to 
put in sufficient props under the roof, part of which fell upon him. . 

All the other accidents from falls of earth appear to have been pure misadventures, 
and not preventible by any foresight. 

Fall.s dorvn Shafts, Winzes, or Passes.-There were five accidents from this cause, one being 
fatal, the others of a alight nature. The fatal accident happened at Lefroy, in the new 
shaft being sunk by the New Pinafore Company ; one of the workmen was being drawn 
to surface by means of windlass and rope, when by some means he fell off and sustained 
injuries which proved fatal in a few hours. Only a fortnight later an exactly similar 
accident occurred in the shaft of the Dilston colliery. In this case the man, ascending 
with his foot in the bucket, is supposed to have been struck by the other bucket descending-; 
he was fortunate enough not to be severely injured. In neither of these cases were safety
straps used for staying the men to the rope as required by Section ll, Sub-section (16) of 
the Regulation of Mines Act, 1881; the mining managera of the two mines were 
therefore prosecuted for neglect to furnish such appliances. The Justices, taking into 
consideration the drawbacks to the use of cords or straps for staying men to the rope, and 
the sworn statements of numerous miners that they would not use them if provided, and 
that it was not expressly stated in the Act that special straps or cords were to be provided 
for staying men to the rope, and hence that it might be deemed sufficient if there were 
ropes about the mine which could be used by them if they should so desire, dismissed the · 
case against the manager of the New Pinafore mine, upon which that against the manager 
of the Dilston colliery was withdrawn. 

Of the other accidents from falls down shafts or winzes, one was due to a man 
missing his footing on a ladder-way, one to carelessly jumping down on to a platform 
near to the top of a winze and falling off it down the latter, and one 'to falling down a 
pass. None of these should have happened if ordinary care had been exercised by the 
injured men. 

Pall.s ef mate1·ial d01vn Sltafts.-Two accidents from this cause resulted in slight injuries to 
three men. In every instance the men themselves were to blame for filling- the bucket 
used in sinking too full, or for not steadying it sufficiently before it left the bottom of the 
shaft so as to prevent it swinging about as it was hauled up. 

Machinery in motion.-Three men were injured, two rather seriously, by being caught in 
machinery. In these two cases the men were themselves in char~e of the machinery, and 
were cleaning it while in motion. The other accident was a trivial one, but due to a 
mistake of an engine-driver, not of the person hurt. 

Other causes.-By a fall of rotten timber while taking down some old trestle-work one man 
was slightly hurt. Another was injured by a splinter of a gad flying into his eye and 
injuring it so as to compel him to go to Melbourne for treatment. A third man received 
a serious scalp wound and blow on the head while running away from the face of a drive 
where an inrush of sand and water was taking place, by striking his head against a 
spreader which had been put in under the cap of one of the sets. 

It is highly satisfactory to note that in very few of the above cases could any blame 
be fairly ascribed to the management of the mines. On the other hand it is not all satis
factory to see that almost every one of the accidents might have been prevented by the 
exercise of reasonable precautions by the workmen themselves. 

Plans and Sections of Underground Worltings.-1'he rapidly increasing number of 
mines with extensive underground workings has necessitated a large increase in the 
number of plans sent into this office, particularly as it is necessary, in order to ensure 
compliance with the Act as it now stands, that all mines likely to be large in future should 
be annually surveyed, mine-owners being only requirnd by law to send plans of the 
workings made during the twelve months preceding the notice to furnish them. Hence, 
if a mine is allowed to go without being surveyed for some years there is no obligation 
upon the owuers to furnish complete plans, and the obvious intention of the Act might be 
frustrated. The annual surveys entail a great deal of expense both to owners and the 
Govemment. It would be expedient in my opinion for the existing law to be amended 
so as to allow of the plans being furnished at longer intervals than one year, and to make 
it necessary for them always to show the complete workings of the mines, and not merely 
portions of them. 

There has been such a demand for surveyors for the West Coast mineral lease surveys 
that it has been very difficult this year to get the plans of the mines sent in during 
Januury, as required by law, and in numerous cases extensions of time have had to bo 
allowed for their production. Altogedrnr, plans and sections of 27 mines liave this year 
been received. 'l'hey al'c all prepared by authorised surveyors, and in most instances have 
been well and faithfully made. Some, however, have had to be referred back to the 
surveyors for correction before being accepted. 
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Mines Vi$ited by Inspector.-Owing to press of other busines~, it has not been 
possible for me to make a regular round. of inspection through all the mines· of the 
Colony, and several districts could· not be visited at all. The mines in the following 
districts have, however, been . examined in the course of the year :-Beaconsfield, 
Brothers' Home, Moorina, Gladstone, Mount Zeehan, and Mount Dundas, and visits 
have been made to the New Pinafore, Dilston, and Dulverton mines on special occasions 
of accidents. The state of the mines as regards safety of the workmen and observance 
of the Regulation of Mines Act is generally satisfactory. Only one complaint as to 
insecurity of workings has been received from men working in the mines, the case being 
that of a mine at Mount Zeehan, where a shaft was being sunk without sufficient .timbering. 
Instructions were at once given to properly secure the shaft, and were complied with 
immediately. 

J have, &c. 
A. MONTGOMERY, Inspector of Mines. 

The Secretm·y qf Mines, Hobart. 

ANNUAL. REPORT OF THE GEOLOGICAL SURVEYOR. 

Geological Surveyor's Office, 
Launceston, 20th July, 1891. 

SrR, 
I HAVE the honor to submit my Annual Report for the year ending 30th June, 1891. 

During this period I have made examinations of the country in the vicinity of Spring Bay and 
Buckland with regard to the probability of finding coal there, of tlie north-western portion of Maria 
Island and its beds of hydraulic limestone, of the Mount Zeehan and Mount Dundas silver-lead fields, of 
the Beaconsfield District, in completion of the survey begun last year, and of the Gladstone District. 
I have had the honour to send you reports on all these. An Addendum to the Report on the Spring Bay 
coal iield, giving further information as to the coal at the Back River or Prosser's Plains, has also been 
forwarded, and I append hereto a note of some facts that have reached me since, which affect certain 
particulars of the Report materially. Besides these reports, papers have been prepared for the Year Book 
of Australia and for the Tasmanian Official Record on the mineral resources of Tasmania, and for the 
Agent-General on the silver deposits of Tasmania. 

Two new metallurgical processes which have come into use in neighbouring Colonies appear to be 
likely to be of great value-viz;,- the Molesworth Roasting Process and the Macarthur-Forrest Cyanide 
Process ; and short descriptions of their principal features, as far as I have been aqle to aseertain them, are 
appended hereto. 

Though the diamond drills are under the supervision of Mr. Commissioner Glover, the cores obtained 
have always been sent by him for my inspection; consequently I have prepared and sent herewith sections 
of the strata passed through in the various bores put down during the year. That of the East Tasmania 
bore is attached to my Beaconsfield Report already forwarded to you. 

I have, &c. 

The Secretary of lYline,, Hobart. 

A. MONTGOMERY, 111.A., 
Geological Su1·veyor. 

ADDENDUM NO. 2 TO REPORT ON COAL FOUND AT SPRING BAY. 

Mr. R. Robinson, of Triabunna, who has taken very great interest in the prospecting for coal through
out the Spring Bay District, has, since my report was issued, written to me that I have been misinformed 
as to some of the old workings. This may very well be, as no written records appear to have been kept by 
my informants, who therefore spoke from memory only. There seems little possibility now of ascertaining 
which versions are most nearly correct, so I give Mr. Robinson's statement, as it differs considerably ·f1·om 
those previously made by me to others. 

Shaft O, known as Gurney's Sliaft.-My_informant as to the depth of"this being 97 feet, and a drive 
· having been put in for a di1tance of 50 feet, was to the best of my recollection Mr. Bresnahan, who worked 

himself in the mine. Mr. Robinson says:-" The facts are, that when the seam of coal (5 feet) wes gone 
through in the shaft at a depth, as far as I can recollect, of 60 feet, a gullet was cut round the seam on the 
side of the shaft, and a block or section of seam was taken out, put into a box 6 feet_ long 18 inches square, 
and sen1. to Melbourne to show the seam to its foll depth. • . . No drive was made in Gurney's abaft 
further than cutting round the seam to get a block out." 

Shaft and Bore J.-With regard to this Mr. Robinson is a much better authority than anyone else, 
and spea'ks from a written record preserve~ by him. He gives the following section :-



12 
ft. in. 

-Shaft.-Yellow clay ............................................ , ............................... .. 
Yellow sandstone ................................................ • .............. ; ....... . 

6 0 
10 0 

White sandstone, soft and friable.: ................................................. . 12 0 
Solid hard sandstone, dark grey colour, ·impregnated with fern_ fossils ; 

alternate flat beds or laminations with fern fossils ; largest depth without 
laminations 10 feet, beds horizontal.. .......................................... . 

Soapstone, dark grey"·colour ......................................................... . 
Seam of coal, hard anthracite, and almost as near stone as possible ........•. 
Soft soapsto_ne, laminated ............................................................ . 
White very hard sandstone ........................................................... . 

88 0 
8 0 
0 8 
7 0 

14 0 

Total depth of shaft .. ; ..................... . 145 8 

-
B01·e.-Very hard basaltic sandstone (miners would call it bastard sandstone) ..... . 

Dark sandstone, hard, free from fossils ............................................ . 
7 0 

30 0 
Black clod .............................................................................. . 0 6 
Da1·k soapstone .......................................................................... . 
Black clod ............................................................................... .. 

5 0 
0 6 

Coal of a very hard character and inferior quality ......... _. ..................... · 1 4 

Total depth of bore .......................... . 44 4 

'.I.'hen very hard strata of a coarse character, quartzite,- was reached, when water came freely and bore 
was abandoned. No 5 feet seam of coal was.seen. · 

The borings with the diamond drill, now being canied out by Signor Bernacchi, will probably soon 
settle the question of th~ number of seams of coal that exist under Triabunna. 

A. MONTGOMERY, M.A., Geological Sm·veyor. 

NOTES ON THE MOLESWORTH CALCINING PROCESS. 

M 1\ C. Ballard, Secretary of the Molesworth Ore-reduction Company, Limited, of .Adelaide, has been 
good enough to send me copies of the specifications of the Molesworth Process Patents, and copies of 
newspapers describing the trials. 

, M1·. F. H. Molesworth is the inventor of the process, which is designed to greatly facilitate the 
roasting of metallic sulpl1ides and arsenides. The calciner is a variety of the rotary type, and consists of a 
cast-iron cylinder wider at the end at which the ore is fed in than at the- outlet end. It is rotated by 
suitable gearing· outside, and runs on friction wheels so as to turn easily. Rows of small shelves are 
provided inside for raisin'g the ore as the calciner revolves and showering it through the oxidising current 
of air. The cylinder is fixed so that the ore keeps constantly travelling downwards towards the outlet end, 
and, by altering the inclination and the number of revolutions, the time required to pass a charge through 
may be varied. So far, the description would answer for numerous revolving continuously-discharging 
roasting furnaces in common use. In these, however, the flames from the fireplace pass directly through 
the calciner, and the draug-ht is always so great as to winnow out all the finest dust from the charge of 
ground ore, thus necessitating the use of long dust chambers. The new calciner is heated from the outside, 
and the draught through it need only be sufficient to supply the air necessary for combustion of the metallic 
sµ]phides. The roasting, it is said, need not be done at such a high heat as to injure the iron cylinder. A 
low temperature of roasting, which is, for many purposes, a great advantage, is therefore another point 
claimed in favour of the process. To economise fuel, and yet heat the cylinder as evenly as possible, the 
fireplace of the fumace used is built under the discharge end of' the apparatus, where the greatest heat is 
required. The flames and hot air pass rouµd this, and then are made to circulate round the remaining part 
of the cylinder by means of a sp~rally-arranged flue. The ore is g1:ound to whatever fineness is deemed 
desirable, and fed continuously from a hopper into the wider end of the calciner. Up to this point there 
is still nothing very new about the arrangement, and if' the only improvement consisted in heating the. 
calciner from outside instead of sending the furnace gases through it, it would probably be found to be more 
expensive and less efficient than the common types. The novelty, which is the real heart of the invention, 
is_ the use of nitrogen peroxide gas to assist the oxygen of the ail' in burning off the sulphur and arsenic. 
This gas is a powerful oxidiser, giving off half of its contained oxygen _very readily, and so becoming 
reduced to nitric oxide gas. This latte1· gas, in contact ,vith air,· at once combines with more oxygen from 
it, and is reconverted into nitric peroxide. This gas acts, therefore, as a carrier of oxygen from the air to 
the substances to. be burned. Were it possible in practice to avoid loss of gas, it would be possible 
theoretically for a very small amount of nitrogen peroxide to work in the roaster for ever. The action of 
the gas as a carrier is well known and taken advantage of in the inanufacture of sulphuric acid. The . 
narrowing of the cylinder at the outlet end is said in the patent specification to. be for the purpose of 
applying the gas there in its most concentrated form, just us it is delivered from the retorts. These are · 
p1aced on top of the flues of the heating furnace, and contain crude nitrate of soda and sulphuric acid. The 
'tempe~·ature is sufficiently high to breal, up the nitric acid formed by the reaction of these substances into 
water, nitric peroxide, and free oxygen. '·These are drawn from the r~tort into ih.e calciner along with the 
necessary supply of air by means of a suction fan in the flue leading the products of combustion away froni 
. the cylinµer. In order to recover the nitrogen oxides, and also· to prevent the escape of the acid gases • 
'from the process gen~rally, the products of combustion are drawn througl~ water. As cmde nitrate of soda 
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contains a good deal of chloride of sodium, a quantity of hydrochloric acid comes into the apparatus, as well' 
as oxid_es of nitrogen, and, as the sulphur of the ore burns to sulphur dioxide gas, and the arsenic to 
arsenious oxide, the water through which the gases are drawn becomes highly charged ·with nitric, sulphuric, 
hydrochloric, and arsenic acids. According to the patent claims, this acid mixture is to be used to dissolve 
gold from the roasted ore when anrifero1is pyrites have been treated. -

As far as the roasting is concerned, the process seems to make excellent nse of a well-known chemical 
principle, and accordingly the results claimed to have been obtained are quite credible, but I cannot say 
the same of the alleged treatment of the gases after they leave the furnace. In the first place it is 
notoriously a difficult matter to arrest furnace gases by drawing them through water except by the use of 
costly and cumbrous coke or flint washing towers. Secondly, the acid obtained would be ~o impure as to 
be unfit for use in dissolving out gold. Moreover, it would be mostly sulphuric acid, formed by the 
oxidation by the nitrous gases of the sulphur dioxide from' the combustion of the ore. Even if it were 
nitro-hydrochloric acid, lwwever, it could not be used for the purpose of dissolving out the gold from 
roasted pyrites, for aqua regia. is not like chlorine, able to exercise a selective action on the gold without 
attacking the oxide of iron, but would dissolve the latter and expend itself in doing so. The waste acid 
might possibly by boiling be made to give off chlorine, which could be used for chlorination, but I am 
afraid that the claims made for this part of the process have not been practically worked out. Even on 
theoretical grounds they are open to many objections. 

The claims in the patents as to the use of the waste products of combustion do not affect the main 
issue-the success of the roasting·. It is clear, however, that the construction of the furnace renders it 
possible to make Slllphuric acid from the waste gases with a success shared by none of the calciners where 
the products of combustion of the fuel are mixed up with those of the ore, and a saving of cost might be 
effected by doing so. The rapidity of the roasting, implying a very copious evolution of fumes of sulphur 
dioxide, would be very favourable for the supplj, of this gas to sulphuric acid chambers in a sufficiently 
undiluted condition. 

The process· has been introduced at the New Alma and Victoria gold mine, Wankaringa, South 
Australia, and is reported to be working very well. The newspaper reports are very favourable as to the 
great rapidity, cheapness, and thoroughness of the roasting, and private information given to me confirms 
them. Very little nitrate of soda is required, and very little fuel for. the heating furnace, the combustion of 
the sulphides itself supplying the greater part of the heat required. Though still hardly past the experi
mental stage, the results of Molesworth's treatment appear to be so good that the process deserves the 
attention of all concerned in the roasting of sulphide ores. Probably experience will result in numerous 
changes in the <letails of the plant, and very likely in its entire remodelling : such changes are a part of the 
evolution of every new process. Should th_e use of the oxides of nitrogen come up to the claims made for 
them in assisting oxidation, the new treatment will mark an important advance in one of the most 
important, universal, and expensive processes of metallurgy. · 

A. MONTGOMERY, Geological Surveyor. 

'l.1HE MACARTHUR-FORREST CYANIDE PROCESS FOR THE LIXIVIATION OF 
GOLD AND SILVER ORES. 

This process has been introduced by the Cassel Company at Karangahake, Auckland, New Zealand, 
and as the results obtai_ned" have been very good on an ore that has hitherto defied successful treatment by 
amalgamation, it appears likely to be a commercial success, and worth the attention of mining men. The 
ore treated was from the Crown mine at Karangahake, which consists of quartz charged with extremely 
fine metallic gold and sulphide and selenide of silver, with, occasionally, chloride of silver as well. From 
the difference between the amount of gold visible on the mo·st careful grinding and washing or that can be 
extracted by amalgamation, and that obtained by assay, there is reason to believe that much of the gold is 
not in a free state, but exists in combination with the sulphur and selenium present. The ordinary battery 
treatment is quite a failure with this ore, extracting only from about one-fifth to one-third ot the gold value. 
Amalgamation in pans succeeds much better, but is not altogether satisfactory either. The ore is much too 
silicious for smelting, and the chlorination treatment requires it to be roasted before it can deal with it, and 
then is not very successful after all. It is, therefore, a very difficult ore to deal with, and the cyanide 
process in successfully treating it has scored a victory over many competitors. 

The result of a bnlk test of a parcel of 263 tons 7 cwts. treated is given in the Aitc_kland Weekly Nervs 
of 14th March, 1891, as follows :-

263 tons 7 cwts. contained, by assay, gold; 425 ounces ; silver, 940 ounces. 
Recovered and sold to the Bank, gold, 384 ounces; silver, 664 ounces.
Percentage of recovery, gold, 90½ per cent. ; silver, 70½ per cent. 

The cost of treatment is stated to have been 6s. 6d. per ton for drying and grinding the ore, and 13s. 6d. 
a ton for the lixiviation treatment. It will be seen that the extraction was very successful, the gold left in 
the tailings being only at the rate of 3 dwt. 3 grs. to the ton, and silver a little over an ounce to the ton. 

The process depends on the fact that a weak solution of cyanide of potassium will dissolvs gold, 
silver, and most compounds of silver very freely. A weak solution acts better than a strong one, and hence 
solutions containing only from ¼ to 1 per cent of cyanide are employed. No roasting is required, it being 
claimed for the process that it will extract both gold and silver from metallic sulphides without roasting. 
I am not aware, however, if this has been proved on a working scale. The ore is ground dry in Lamberton 
Mills, and put into wooden leaching vatsJurnished with false bottoms anang·ecl for filtering, as in all other 
leaching processes. The quantity of solution necessary is about half the weight of the charge of ore, so 
that from 3 to 8 lbs. of cyanide are used for every ton. It is made to take about 36 hours to pass through 
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the ore-bed on the filters, and then i·uns into a series of wooden precipitating b~xes filled with coarse granu
lated zinc. The gold an~ s\lver are precipitated on the zinc. The s?l~tion, aft~r_passing throug:h_ these. 
boxes, is assayed to ascertam its loss of strength, and made up to the or1gmal cond1t10n by the add1t_10n of 
a little more cyanide, and then may be used again. The gold and silver are recovered from the zmc by 
putting the contents of the precipitating .boxes on a siev(:l and shaking this well in a vat of water. The loose 
precipitate is thus washed off and the zinc is returned to the boxes again. The muddy sediment of gold 
and silver is allowed to settle tborouo-hly, collected, washed with diluted sulphuric acid to remove any zinc 
left in it, washed well with hot water, :filtered through calico filters, dried, and melted into fine bullion. 

Part of the above description is taken from the annual volume for 1890 of " Reports on the Mining 
Industry in New Zealand," wherein Mr. H. A. Gordon gives a fuller description, illustrated by dra"'.ings. 
The followino- table of results obtained in the preliminary trials of the process at Karangahake is abridged 
from his repirt. Each of the tests was made on one ton of ore; consequently, they are working tests, not 
mere laboratory ones. 

Assay Value of 
Ton. 

Ore per Extracted per Ton. Percentage Ex-
tracted. Percenta,qe of 

Potassium 
Cyanide used ~1_._I .. 

on Ore treated. 
Silver. Gold. Silver. Gold. Silver. 

oz. dwt. grs. oz. dwt. grs. oz. dwt. grs. oz. dwt. grs. Per cent. Per cent. 
0 19 4 10 1 17 0 16 14 7 2 0 86·5 70·4 0·50 
0 19 14 10 1 17 0 17 23 7 9 1 91·7 73·8 0·50 
11216 14 14 0 1 11 1 11 7 0 95·0 77·2 0·50 
112 16 17 12 0 1 7 9 11 9 3 83·9 62·2 0·40 
11216 16 6 16 1 6 4 9 6 1 ·80•1 56·9 0·25 
117 13 11713 1 14 7 1 4 12 91·2 65·1 0·50 
1 17 13 · 11713 11216 I 2 21 87·1 60·6 0·50· 
2 2 4 2 4 2 11918 112 16 94·2 74·3 0·25 
2 2 11 2 4 2 2 0 20 1 1 6 96·0 47·7 0·25 
0 11 10 3 11 20 0 9 10 I 19 4 82·4 54·4 0·25 
112 16 5 14 8 1 7 HJ 4 3 8 85·0 72·8 0·25 
I 19 4 6 4 3 I 15 22 4 18 0 91·8 79·0 0·40 

A. MONTGOMERY, Geological Sw·veyo,:, 

REPORT OF THE MOUN'l' CAMERON WATER-RACE BOARD 'l'O 30Tir JUNE, 1891. 

Srn, 
llt/i Augu,t, 1891. 

This Board has the honor to report as follows. 

The Board was constituted by Act of Parliament, 51 Viet. No. 28, on the 20th December 1887 and 
consists of the Secretary of Mines, the Commi:;:sioner of Mines for the District, the J nspecto;. of Mines, 
ancl two members annually appointed by the Governor in Council. It commenced its duties on the 9th 
February, 1888, and assumed control of twelve ·miles of main race and nine miles of' branches, which under 
the authority of the Act quoted, had been purchased by the Government at a cost of £4750. ' 

(?n the 21st of J\ngust last the B~ard re_ceived into_ it_s charge_ the whole work, consisting of 34 miles 
of mam race and 9 miles of branches (mcludmg the or1g111al port10n above referred to), which hacl been 
constructed and repaired by the Government at a total cost of £31,460 7s. 3d., including purchase of the 
old portion of the race. 

The rec~ipts during this period, necessarily curtailed by stoppages for repairs and the limited supply 
of water obtarnable, and of ground commancJed by the old race, amounted to £687 13s. 1 Id., whilst the 
cost of maintenance and management amounted to £631 14s. 5d. 

During this period there have been 2330 heads of water sold. Receipts have been £1751 5s. Id., and 
the cost of maintenance and management has been £1087 9s. 

The total sum 1~d to Sinking Fund to date has been £719 5s. 7d., being ¾ per cent. upon the whole 
cost; but, at the present rate of receipt ancl expenditure, the net proceeds for the yeat· 1891 will be 2½ per 
cent. upon the cost of purchase and constructic.n. 

The number of claims supplied. since the race has been in full work has averaged, weekly, 10. These, 
which employ a considerable number of miners and yield a fair quantity of tin ore, could not have been 
worked but for the constrnction of this race. Other claims are in course of being opened. 

The race has a caHying capacity of 50 'l'asmanian heads, discharging 450,000 gallons per hour. The 
supply of water at the intake is more than sufficient to meet the present demand. 
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This is regulated according to the! price of tin ; but, with tin ranging from £80 to £100 pe1· ton, the 

charge per head per week of six days of eight hours each has been 15s. per head for day water and 13s. 4d. 
per head for night water; prospecting water is granted at the rate of 10s. per head. 

The Board employs a manager and four watermen and channel-keepers, whose duties consist in 
distributing thn water and keeping the channel in order throughout its whole length. 

In view of the fact that the quantity of water available is larger than the demand, and that a 
considerable area of ground is situate upon the western or Gladstone side of the Ringarooma River, which 
could be profitably worked by an extension of the race for a distance of about 4½ miles, at a cost of not 
exceeding £4000, a survey has been made, and a proposal will be submitted to Parliament to sancti.on 
the work, which, the Board is led to believe, will be of great benefit to the profitable working of the Race 
and to the community. 

We have the honor to be, 
Sir, 

Your obedient Servants, 
F. BELSTEAD, Chairman. 

JOHN SIMPSON, } Member& 
A. MONTGOMERY, of the 
S. HAWKES, B d 
C. O'REILLY; oar · 

The rionorable the Minister of Lands and Worlts. 

SIR, 

REPORT ON THE PROPOSAL 'l'O BORE FOR COAL IN THE TOWNSHIP OF 
TRIABUNN A, SPRING BAY, AND ITS NEIGHBOURHOOD. 

Geological Su1·vey01·'s Office, Launce8ton, 2nd August, 1890. 

I HAVE the honor to report that, in accordance with your instructions of the 8th July, I went to Spring 
Bay on the 15th ult., and put myself in communication with the Warden of the Municipality, Mr. Lester. 
I found that it was desired that I should report on the advisability of having a series of borings made by 
means of the diamond drill, to ascertain if payable seams of coal exist in the district, and on the the sites for 
such borings if undertaken. An examination of three different localities in this connection was requested,
namely, the township of 'l'ri11.bunna and its immediate vicinity, the Ravensdale Estate near Little Swan
port, and Prosser's Plains on the Back River, some four miles west of Orford. 

Triabunna and its i•icinity.-I attach a map of the township of Triabunna and the country immediately 
surrounding it for the purpose of explaining this report. The township is laid out at the head of Spring 
Bay on a large alluvial flat, bounded towards the north and north-west by high hills of greenstone, and 
rising toward11 the south and south-east into low hills of sandstone. At Orford the greenstone ranges sweep 
round and come out on the coa11t line at the mouth of the Prosser's River, but between Orford and Spring 
Bay the country may be said to be all sandstone, with the exception of a mass of greenstone at Meredith 
Point. On the eastern side of Spring Bay the sandstone country predominates, reaching through to 
Oakhampton. The high spur running southward to terminate in Cape Bourgainville is, ho,yever, green
stone, and a great mass of this rock also reaches from Point Horne Look-out nearly to the Oakhampton 
quarries. Most likely there are many other intrusions of greenatone in the low range separating Spring 
Bay from Oakhampton Bay. Three dykes of this rock penetrate the sandstones at Dusky Bight, the 
Oysterman's Station, and to the north and south of these the sandstones are hardened, jointed, and baked
looking, a11 if they had been subjected to the action of great heat. The argillaceous nature of the sand
stones on the beach allows them to show the effects of heat more than the white quartzose freestones over
lying them. Whether the main masses of greenstone have been intruded through the 11andstones or are of 
older date I have seen no evidence in the district to pronounce with any certainty, but in !lither case the 
result is the same as far as coal seam!! are concerned, the greenstone must cut them off. If the greenstones 
are of later formation than the coal measures, it is possible· that they may form cappings over the latter in 
places, but I fear that much hope cannot be founded on this possibility in the district now in question, 
appearances being much more in favour of the belief that there have been no large overflows from. the 
dykes. We may, therefore, regard the greenstones as forming the boundaries of the coal formation. It is 
a very difficult matter to make out the amount and direction of dip of the strata in this locality, owing to 
the sandstones which show in all the available sections being very much "false-bedded." · As the result of 
a large number of observations, I came to the conclusion that there is on the whole a very gentle northerly 
dip of from one to two degrees, but that there are gentle untlulations which alter the direction and amount of 
the dip very considerably. Faults breaking the strata are also probably present. Selwyn, in his report on 
this district, mentions a fault showing at the head ot the_ estuary. I was not able to find the spot, probably 
owing to the creek being somewhat.high, but the differences in level of the seams of coal struck on the east 
and west sides of the estuary of themselves point to the existence of such a fault. On the beach at the east end 
ofVicary street there is a bed ofshaly clay striking N. 47° W., and dipping to the N. E. at the high angle 
of 52°, which indicates the proximitv of another fault, the sandstones immediately to the southward being 
nearly horizontal. · 

There are two very distinct sorts of sandstone found in the area under consideration, one very 
quartzose, ~harp to the touch, white or yellow freestone, the other composed chiefly of fragments of a 
felspathic rock now altered to clay, and contrtining sometimes very little, sometimes a good deal, of quartz 
sand .. This is generally of a greenish grey, sometimes yellowish colour, and frequently contains fragments 
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of carbonaceous matter. Some of the beds contain mica, occasionally in considerable quantity. The 
felspathic sandstone lies immediately over the principal coal seam in all the shafts sunk to it 011 both sides 
of the estuary. It is seen on the beach all around the head of the estuary. From Patten Point south
ward along the eastern shore of Spring Bay to opposite Observatory Point a bed of felspathic sandstone 
is found similar in most respects to that just mentioned. It is overlaid by white freestone, which, from 
being 15 to 20 feet above high water mark opposite Observatory Point, dips gently down until north of 
Patten'Point it altogether conceals the felspathic rock beneath. At Patten Point there is an outcrop of 
micaceous, black carbonaceous shale, and along the beach to the northward I found numerous fragments 
of hard brick red shales containing impressions· of leaves of one of the typical fossil ferns of our uppe1· 
coal measures. As I could not find any of this shale in situ above high-water mark, it seems likely that it 
lies lower down, perhaps under the ·felspathic sandstone. From its appearance, however, I should judge 
that the intrnsive greenstone cannot be far from it, as it appears to have been hardened and altered by heat. 
It seems probable that tlie two beds of felspathic l!"andstone mentioned are separated by a thick bed of white 
freestone, and borings throubh the first felspathic bed, after passing through the known ~earn of coal under
lying it, should be carried down thro.ugh the freestone to try for a lower bed of coal in the second felspathic 
stratum. 

A good deal of work has been done already to test the coal in this neighbourhood. On the map I 
have marked the positions of the various workings as nearly as I could ascertain them. It is much to be 
regretted, however, that reliable information as to what has been done in the past is now·very difficult or 
impossible to obtain. Even when Mr. Selwyn reported on the field in 1855, he was unable to get exact 
information as to much that had been done. As his report is now almost unobtainable, I attach a copy of 
his plan and sections, and of the part of his report relating to Spring Bay. On my plan the letters A, B, C, 
and D refer to the shafts and bores denoted by the same letters on Mr. Selwyn's plan, except that C is now what• 
is known as Gurney's Shaft, the shaft having been sunk on the previous bore. E on the plan is the site of 
another bore, pointed out to me by Mr. Bresnahan, but about which I could get no information whateve1·. 
F, G, and H are shafts sunk since Mr. Selwyn's report, about 1873, on the township, and J is a shaft sunk 
in 1875. K is the place where I think it would be advisable to bore with the diamond drill. In the shaft 
C, I was informed a seam of coal 4 inches thick was passed through at a depth of about 45 to 50 feet, and 
at !:J7 feet a seam 5½ feet thick was encountered. A· drive was put in on this for 50 feet, but the coal 
proved useless. It has been suggested, with a great deal of probability, that the intmsion of the greenstone 
ridge to the north-east of the shaft may have been the cause of the impregnation of the coal with the large 
amount of mineral matter it contains. I was not able to get any of the coal to test this supposition in any 
way. This seam appears to be from 50 to 52 feet below high-water mark at points B and C. The stones 

· round C show that the stratum of felspathic sandstone met with in shafts H and J here also immediately 
overlaid the coal, thus establishing the identity of the seams, and showing that there must be a downthrow 
on the eastern side of the fault. Shaft D, as Selwyn observes, is south of the line of outcrop of the coal, 
which must here dip to the northward more than two degrees, otherwise it would have been cnt in the shaft. 
Shallow borings in the flat between C and D would probably.soon strike the outcrop of the seam. I have 
not been able to find if any coal was got in the shaft F, but from both G and F coal was raised, and T was 
told that a shipment of 50 or 60 tons had been sent to Melbourne, but my informant could give me no 
informat~on about its quality or the price it brought. From G a drive was made towards the Roman 
Catholic Chapel, or about N. 55° W., but whether it was driven level, on the clip, or to the rise, I cot1ld 
not find out. If level, its direction gives us the dip of tlie seam as about N. 35° E., which agrees fairly 
well with some other observations. It is to be presumed, from the fact of the abandonment of the m_ines, 
that the coal was not of good quality. None of it is now obtainable. At Ja shaft was sunk for 155 feet, 
passing through felspathic sandstone full of carbonaceous. matter, and with occasional thin beds of shale 
and of carbonaceous matter full of iron pyrites. From the bottom of the shaft a bore was put down for a 
further distance of 80 feet, which cut a seam of coal 5 feet thick at 205 feet, and then passed through 
several feet of fire-clay. Nothing further was done. It -is clear, therefore, tl1at the greater part of the 
western portion of the township of Triabunna is on coal, though· probably mu di of it is of poor quality. 
Some 20 or 30 chains below the junction of Brady's and M'Laine's Creeks, the white, gritty sandstone 
crops out in the bank of the latter, lying nearly horizontal, and similar sandsto11e is seen in the flat to the 
west and south of it also. The coal-bearing area at present known may be said to lie between a line drawn 
N. W. from shaft F and th~ greenstone hills to the north of the township. 

As the residents are anxious to set the question of the existence of workable coal at rest, I would 
recommend that they bore at K with the diamond drill. This is about the centre of the known coal area. 
The 5-foot seam ought to be struck at about 120 to 130 feet, and the bore should then be carried down to 
700 or 800 feet to try for lower seams which may or mav not exist. It is true that the shaft D shows no 
coal for a depth of 200 foet below the known 5sfoot seam,'but the beds of carbonaceous shale and felspathic 
3andstone found on the eastern side of Spring Bay do not appear to have been reached in it. These appear 
to underlie the white sandstones m'et with in the shaft, and may dip to the north-east more rapidly than their 
apparent north-westerly dip along the shore would indic•ate. As mentioned above, a bed of fossiliferous 
shale seems to exist somewhere in connection with the felspathic sandstone near Patten Point, which, with 
th.e carbonaceous shales, would indicate that it is by no means below the horizon at which coal might be 
expected. The large amount of fa1se bedding of the sandstones may be taken to indicate that they were 
laid down in shallow water, consequently slight changes in the level of the shore might have led to the 
alternate formation of beds of sandstone and coal. The littoral character of the sandstones in this part of 
the country is further shown by the occurrence in · Crabtree's Quarry, near Orford, of a bed of coarse 
gravel lying in a depression hollowed out of the previously existing ~ands. In this quarry it was reported. 
that a bed of black shale was struck below the sandstones ; but, if so, it is now quite covered over again. 
It is only by boring that the existence of lower beds of coal can be demonstrated or disproved ; and,·· 
looking to the magnitude of the gain to the colony and to the district, should good coal be found near to 
such. a splendid harbour as Spring Bay, I certainly think a bore should be put down. That there is a great 
risk of failure to find any coal of value is indubitable ; but, on the other hanrl, the reward of success is a 



If 

17 
great one. If the bore at K were carried down, say, to 800 feet, it would almost certainly yielil us 
sufficient information to judge of the advisability of boring in other places in the district. To test the 
ground thoroughly, at least three bores are required: one in the middle of the large flat to the west of the 
township, and another inland to the east from Patten Point about 20 chains, in addition to the one at K. 
The boring should not prove very expensive. The strata are probably similar to those passed through by 
the diamond drill at Seymour, where the cost was 7s. 8½d. a foot. This might be fairly taken as a probable 
estimate of the cost of boring at Triabunna also. 

Ravensdale Estate.-No coaf of any sort has yet been found in this locality, but there is a very 
considerable extent of the coal measure sandstones, and there is therefore a possibility of finding coal by 
boring. On the road from Triabunna to Little Swanport greenstone is the prevailing rock passed over, 
though there are occasional patches of sandstones. The relation of these to the greenstone seems to me to 
favour thE: theory that the latter rock is of more recent formation than the sandstones, and intrnded through 
them. Occasional dykes of greenstone may be seen clearly penetrating the sandstones, and I could see no 
reason to suppose that these dykes were of later origin than the main greeustone masses. 

Between Triabunna and Grindstone Bay, and from. Gl'indstone Bay north to Little Swanport the 
country is ~aid to be all sandstone, so that if coal were found in it there would be a large field. Prospecting _ 
by borings is therefore well worth trying. 

The Ravensdale estate contains a large extent of sandstone country. A large mass of greenstone 
comes into the southward from Mr. Salier's residence, and this rock also cuts off the sandstone to the 
south-wl'st in Mr. Chaffey's property. The sandstones seen i_n the Ravensdale Rivulet are yellowish brown 
quartzose freestones, more highly inclined than those around Triabunna. No fossils were seen in them. 
ln the crcwk some 30 chains above the shepherd's hut, beds of shale dipping east 4° to 5° are foun,d. These 
underlie th'" sandstones found lower down the creek. I did not find any fossils in these either, and their 
position in the coal measures is therefore doubtful. Interstratified with the shales a thin bed of greenish 
felspathic ~an<lstone similar to that overlying the Triabunna coal was noticed. Lower down the creek the 
sandstones dip more steeply, angles of 21° and 25° being observed, and at the crossing of the creek to the 
shepherd's hut and lower down it they again appear to be flatter, the angle of dip being from 7° to 3° 
easterly. As the section of the creek exposes a great thickness of sandstone beds without coal, I think 
that the best place to bore would be south of Shepherd's hut, where tl~e drill would soon reach the unseen 
strata lyillg beneath the shales above-mentioned. A bore about 5 chains up the creek from the hut would 
be well sit·,(lred. 

Prosser'.s Plains, Baell River.-This appears to be the most promising place of the three visited for 
finding payable coal, as the existe_nce of a useful seam is known, and what has to be ascertained by boring 
is its extent and depth below the surface. The coal crops out in the Back River in Section 1682, The 
1·iver being in flood at the time of my visit, the outcrop was not visible. :Mr. Selwyn reported in 1855 on 
this coal a~ follows:-" At Prosser's Plains, in the Back River, a branch of Prosser's River, and about 
five miles from the residence of T. Cruttenden, Esq., two seams of coal occur, together about four feet 
thick, dipping (S. 15° W.) to (W. 20° S.) from 35° to 50°, and passing under a flat of about .2000 acres. 
These coals are bituminous, though not of first-rate quality .. They ignite freely, and burn with a bright 
flame, but are of rather slaty structure, and contain a large percentage of earthy and incombustible matter. 
On three sides of the flat the carboniferous beds are cut off by high ridges of massive greenstone ; but on 
the fourth side, towards the plain and in the direction of the dip, no eruptive rocks occur. In this 
direction tl,c above seams of coal, and perhaps others, might be found at no great depth, over a considerable 
area. The distance, eight or ten miles, from the nearest shipping-place in Prosser's Bay, and the great 
expense attendant on the construction of the necessary road, appears the chief difficulty in the way of their 
being worked to advantage. The greater part of the ground is, I believe, the property of the Crown .. 
The very high angle at which the seams are dipping where exposed in the Back River is probably only 
local; and they would most likely be found to flatten at a short distance on the dip, in conformity with the 
overlying sandstones to the south west." 

I have very little to add to Mr. Selwyn's lucid description. The whole of the flat, from the outcrop 
of the coal down to the Prosser's River on the course of the Back River, is sandstone,-the greenstone · 
rising abruptly on the east side of the latter stream. To the south west from the outcrop there is sandstone for 
a long distance, and this sort of country extends through to the back of Buckland. If coal lies under all · 
of this sandstone, the field will be of great importance. Some years ago a shaft was sunk in the flat to the 
south of the coal outcrop about half-a-mile, but I could get no information as to its depth. It was 
abandoned before reaching the coal. The rock passed. through was a somewhat felspathic sandstone, but 
containing more quartz sand than the felspathic sandstone over the coal at Triabunna. The same rock is 
seen in the side of the Back River, near the outcrop. Another shaft was sunk close to the outcrop many 
year,s ago, and coal was taken from it. I collected a few of the fragments strewed about the surface, and 
sen_t them for analysis to the Government Analyst.· He reports thus :-

" The sample of coal from Buckland forwarded by the Govemment Geologist has been examined, and 
the following res_:1lts obtained:-

Fixed Carbon ............................................... . 
Matter volatile at red heat .............................. .. 
Sulphur ...................................................... . 
Mineral matter (ash) ...................................... . 
Moisture lost at 212° .F .................................. . 

Per cent. 
73·6 
15·1 

0·7 
8·0 
2·6 

100·0 
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The coal does not coke. A workable seam of this quality would be of great value." 
Local reports have always agreed in describing this coal to me as _caking when fired. Possibly the 

weathered fragments analysed have lost this property. The analysis cannot be looked upon as fairly 
represel).ting the bulk of. the seam, as I did not pick up any of the fragments ofblack shale accompanying 
those of coal, though doubtless both came from the seam. It rather represents, probably, the purer bands of 
coal in the seam. 

I have no hesitation in saying that boring should undoubtedly be done in this locality. The extent of 
the measures, and the size and quality ofthe seam, give every hope that payable coal will be found. For 
the first bore I should recommend a site about 10 or 15 chains W.S.W. from the outcrop. The unfinished , 
sl1aft above mentioned would be a good site for a second bore. 

The distance from the outcrop to deep water in Spring Bay is in a direct line about seven miles. I do· 
not think that there would be any unusual engineering difficulty in getting a tramway to the harbout· in 
about ten miles of distance. This would be no great matter if the coal was of good extent and quality . 

. Pa1·isltes qf Hodgson and Page.-A glance at the county map shows the Parishes of Hodgson and 
Page to be still almost entirely Crown lands; I was informed that these lands were barren sandstone 
country, not fit for agricultural and pastoral purposes, and consequently not taken up. If the borings at 
the Back River and Triabunna should find good coal, there will be good reason to hope that it also exists 
under tliese barren lands. A geological examination of these should be made, and, if required, bores should 
be executed to test for coal. 

In concluding this Report, I have to acknowledge many courtesies and much information from Mr. 
Lester, the Warden of Spring Bay, Mr. J. J. · M'Clusky, Messrs. Salmon, Salier, Pitt, Mace, Stewart, 
and others, who did all they could to show me the Di~trict and to explain what had been done. 

I have, &c. 
A. MONTGOMERY, M.A., Geological Surveyor. 

Tlte Secretm·y of Mines, Hobart. 

COPY OF PoRTION oF MR. A. R. C. SELWYN's REPORT UPON SOME OF THE CoAL SEA11rs OF 
VAN DrnMEN's LAND, 1855. 

"Spring Bay and the Tmvnsltip of T1·iabunna.-The vertical section, Pl. II., Figs. 1, 2, 3, 4, are 
drawn from data furnished by Mr. Vicary. 

The works are all abandoned for the present, and the ehafts full of water. I was, therefore, unable to 
examine any of them. 

As I had no map of the locality, the plan is merely a sketch of the surface, in which I have attempted 
to show the position of the different workings, and the general relations of the beds as seen on the surface. 
The shaft marked D was the first work executed, and was sunk with the intention of cutting the 3½ foot seam 
of coal, which is seen cropping· below high-water mark on the west bank of the estuary, and which, but 
for the existence of the fault A.B., of which the parties do not seem to have been aware, would have been 
successful. Owing to this circumstance, however, they sank and bored 200 feet in beds immediately 
underneath the crop of the coal, and which are exposed to view on the surface to the south along the shores of 
the estuary,-thus wasting both time and money. 

In the several bores and shafts A. B. C. D., a thiekness of nearly 400 feet of coal measures has been 
proved, in which only one seam of coal of a workable thickness exists. · 

This seam could, however, I think, be worked over an area of at least 300 acres : this, taking the 
seam at 3 feet, and the cubic foot of coal at 56 lbs., would give something like 900,000 tons of coal. The 
seam is said to be 5 feet, but it has never been cut except with boring-rods at B. and C. on the plan. 

The largest workable area would probably be on the west bank of the estuary, where no works have 
hitherto been executed, the land being a Government Township Reserve. 

In the area above described no shaft would, I think, require to be carried more than 200 feet in order 
to obtain coal, I was unable to obtain specimens from which the quality of the coal could be judged; but 
Captain Vicary states that it is an excellent bituminous coal, ignites freely, and burns with a bright flame. 
Such being the case, ahd conside'ring the proximity to the shipping-place, some additional outlay in this 
locality would, I think, lie desirable, and would, if properly expended, in all probability result in the 
discovery of a. workable coal-field." 

ADDENDUM TO REPORT ON COAL FOUND IN THE NEIGHBOURHOOD OF SPRING BAY. 

Geological Su1•veyor's Office, 29th September, 1890. 
Sm, 

IN my Report to you of August 2nd, 1890, on the coal fields in the Spring Bay Municipality, I was 
unable to give any definite information as to the work that had been done to prove the seams of coal known 
to crop out in the Back River at Prosser's Plains. Since writing it Mr. R. Robinson, of Triabtmna, has 
shown me a record kept by him of the strata passed through in a shaft and drive which he executed there 
more than sixteen years ago, This record was in the form of a section, and is of such importance that I 
have made a copy of it, to a smaller scale, which _is attached hereto, The description of the strata is Mr. 
Robinson's, with one or two unimportant verbal alterations. I have added to the section on the right hand 
side a dotted line to show the probable occurrence of tl1e greenstone below the surface. The following 
note on the face of Mr. Robinson's section is of consequence:-" Note.-Basalt hill the cause of the 
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upheaval; height of hill, 200 feet ; angle of slope, 45 degrees. All the seams of coal gone through have 
thickened at lower end of dip, and quality of coal improved considerably. If the seams of coal had been 
struck in the shaft instea_cl of the drive tl1ey would have been a deal thicker and harder, as the great 
difference in the thickness of the seams at the lowest point of dip proves beyond donbt, and likewise the 
superior quality of coal, as it seems to lose its friableness at the lower end of dip. (Signed) R. 
RomNsoN, May 30th, 1874." · 

From the section it will be seen that seven seams of coal. were passed through, two of them being of 
workable thickness. The improvement in the thickness and quality of the seams noted by Mr. Robinson 
augurs well for their value when struck at a greater depth. From the information given to me, I gather 
that the abandonment of these prospecting works was due to the difficulty of keeping down the water, and 
the indisposition of the owne1;s to go to further expense, rather than to any want of faith in the value of 
the coal. It is quite likely that still more seams will be found lying beneath those already discovered, and 
prospecting the strata further by means of the diamond drill is strongly recommended. · 

· So far as the section goes the strata do not appear to be getting any flatter in their dip as we get away 
from the greenstone. In view of this, I would advise that the first. bore executed should be not more than 
five chains from the outcrop in the river, in place of ten or fifteen chains as formerly recommended. 
Nevertheless, I still expect that the seams will be found to dip at a much lower angle as they are followed 
further to the westward. The depths at which the drill strikes the various seams will show if any such 
flattening is taking place. 

The most serious difficulty to be apprehended in testing and working this coal field is that, owing to 
the proximity of the greenstone intrusions, it is very likely to be broken by faults. It will probably be 
found that at least three bores will have to be put down before evidence as to this point will be forthcoming. 
But, should payable seams be proved to exist in a disturbed condition near to the greenstone, there is still 
every reason to hope that, in the large stretch of sandstone country to the south-west of the outcrop, 
unbroken areas of considerable extent will be found. There is 110 doubt in my mind that this locality is 
well worth the expense of prospecting with the diamond drill. 

I have, &c. 
A. MONTGOMERY, Geological Su1·veyor. 

The Secretary of Mines, Hoba1·t. 

DIAMOND DRILL No. I. 

REPORT of-Strata passed through in boringfo1· Coal in the neigltbourhood of Spring Bay . 

. No. 1 BoRE. 

Strata. 

Surface soil .......................................................... , ..................... . 
Dark sandy clay ........................................ : ................................. . 
White running sand .. . .. .. • • . . . .. . .. . .. . .. .. . . . . . .. .. .. .. . .. .. .. . .. .. .. . .. ............... . 
Sandy clay merging into sandstone .............................. : ....... , .............. .. 
Soft sandstone ., ........................................ ; ................................ .. 
Very firn1 grey post ....................................................................... . 
Sandstone, some of it mottled ........................................................... . 
Firm g1·ey pest ... ., ......................................................................... . 

1
, .White, sharp, quartzose sandstone ................................................ .. 

Sandstone, getting firmer ................................................... ., ........ .. 

Coar:~rrt~!~~: .. ~~1.~::.' .. :.~~.1::~~~~. ~~~~~:~~~: .~~?'.~.~ .. ~~ .. ~~l.~~.1:,. -~~.1:c~.- .~~.~. 
Dark brown sandstone, bnttle and firm ............................. , .............. . 
Light grey sandstone ................................................................. . 

Soft coarse-grained decomposed felspathic sandstone, charged with iron 
pyrites ................................................................................ . 

(Yellowish green to greyish greasv soapstone,. changing in going down-

I · wards to dark greenish rather ·hard soapstone, and finally into diabase 
greenstone, of which the soapstone is a decomposition product. 

~ Joints at 117' full of concretionary spherules of carbonate of iron ...... l Diabase greenstone, fine-grained and deco11iposed towards the top, but 
rapidly getting firmer and also of coarser grain. Zeolite11 in joints 
and cavity at 162' 6" ........................................................ ; .. . 

Thickness. 

----
ft. Ill. 

1 0 
9 0 
1 0 
3 0 
2 0 
3 0 

15 0 
1 0 

11 0 
25 8 

23 4 
0 0 
0 0 

8 9 

3 6 

o7 6 

'l'otal Depth. 

ft. m. 
1 0 

10 0 
11 0 
14 () 

16 0 
19 0 
34 0 
35 0 
46 0 
71 8 

95 0 
100 0 
105 0 

113 9 

117 3 

174 9 
1----·------

TOTAL ............................................. 174 9 174 9 

Bore commenced 25th February, 1891 ; finished 20th March, 189]. 
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No. 2 BoRE. 

Strata. Thickness. Total Depth. 

ft. m. ft. 111. 

Surface shaft, clay and drift .......................................................... .. 13 0 13 0 
Soft brown sandstone .................................................................... . 1 0 14 0 
Hard brown sandstone with vertical iron veins ..................................... .. 13 0 27 0 
Very hard dark shale ............... , ................................................. .. 
White shale ................................................................................ . 

1 0 28 0 
0 6 28 6 

White brittle sandstone ............................................ : .................... . 2 6 31 0 
Very hard white shale ................................................................... . 

rHard white sandstone ................................................................. . 
Green sandstone ....................................................................... . 
White sandstone ....................................................................... . 

1 
Very britile grey quartzose sandstone with vertical fracture ................. . 
Hard quartzose white sandstone ..................................................... . 

Har~1~~~:~1~-~~~:. .~~~~~.~~ .. ~'.~.~~ .. ~~~~·s·t·~~1.~. ~~· .. :'.~~~·~~'.~~'.. ~~'.:~1 .. ~~1~~.~~.i~~~. 
l Compact grey sandstone or quartzite with almost vertical joints .............. . 

Hard greenish sandstone with vertical joints much like diabase greenstone in 
appearance. Altered felspathic sandstone ..................................... .. 

l 5 32 5 
1 0 33 5 
6 6 39 11 
0 4 40 3 
1 2 4] 5· 
4 7½ 46 Ok 
0 8 46 8½ 
1 8½ 48 5 

27 8!t 76 l½ 

TOTAL ............................................ . 76 11 76 l½ 
I 

Bore commenced 1st April, 1891 i finished 15th April, 1891. 

No. 3 BoRE. 

Strata. Thickness Total Depth. 

-----------·------------1------------
ft. 111. ft. in. 

Surface shaft, heavy boulder wash .· .................................................... . 
Sandstone, with coal stains and fern prints ......................................... .. 

23 6 23 6 
1 6 25 0 

Dark greasy shales ....................................................................... . 
Dark and light shales ................................................ : . .................. . 
Coarse grained friabltl quartzose sandstone, somewhat micaceous, much stained 

with carbonaceous matter.; ................... · ......................................... . 

.7 6 32 6 
2 8 35 2 

10 11½ 46 l½ 
Soft grey post ........ , .................................................................... . 
Black carbonaceous mndstone or clod ... · ............................................ . 
Hard white flinty quartzose sandstone, approaching to quartzite ................ .. 
Coarse grained very friable dark coloured quartzose sandstone ............... .. 
Black shale or clod ....................................................................... . 

8 4 54 5l 
0 81 55 2 
0 5 55 7 
0 2½ 55 9½ 
0 6 56 3½ 

Soft sandstone with minute fossils ..................................................... . I l 57 4½ 
Dark sandstone with calcite ................................................ ; ............. . 
Light and dark sandstones .............................................................. . 
Black carbonaceous muds tone 01· clod, with a little coal ......................... .. 
Light grey soft shale or clays tone ................................................... .. 
Sandstone with coal stains ............................................................ .. 

1 3 58 7½ 
3 6· 62 l½ 
0 4 62 5½ 
3 I¼· 05 7 
4 10~ 70 5 

Light blue shale .......................................................................... . 
Light grey argillaceons fine grained sandstone and grey shale ................... .. 
Pink shale, iron stained ................................................................. . 

1 1 71 6 
5 0 76 6 
7 0 83 6 

Light sanely shale .......................................................................... . 
Sandstone .................................................................................. .. 
Light blue shale ................................... : ...................................... . 
Li"'ht. gr~y shale or fine grained felspathic sandstone, with calcite inter-

fam1nat10ns .............................................................................. . 
Dark firm shale, with calcite veins ................................................ : .... . 
Dark blue shale .......................................................................... . 
Very dark shale· ....... _ ................................................................... . 
Light blue shale .......................................................................... . 
Blue shale or fine grained felspathic sandstone, with fern impressions ........ . 
Shale varying in character, partly coal-stained grey post 02· ha,·d fire clay ..... . 
Pink shale ............................................................................... . 
Firm sandstone ........................... : ... ; .. ; ........ ; ..... ; .. ; ..... ; .. ; ............... . 
Pink shale ....................................................................... : ........... . 
Sandstone ................................................................................... . 

5 3½ 88 9½ 
1 3 '90 oi 
5 1 95 1½ 

6 0 101 l½ 
4 11 106 O½ 
l 6 107 n 0 9 108 

11 0 119 
2 0 121 3~ 
1 6 ]22 9½ 
6 11 129 8½ 
1 6 131 

~ 2 0 133 
6 2½ 139 5 



No. 3 BORE-continued. 

Strata. 

Brownish felspathic sandstone and shale ............................................ . 
Conglomerate of sandstone and pink shale ............................................ . 
Brown shale ·and grey grit .............................................. : ............... . 
Light bluish grey and pinkish and dark blui;;h grey arenaceous shale. Im-

pression of Phylwtheca sp. at 154 feet .................................. · ......... .. 
Soft sandstone ...................................................................... : ...... .. 
Shales, piuk, blue, and sandy ........................................................... . 
Micaceous light grey felspathic sandstone, with coal stains ; a few inches of 

conglomerate in last foot .............................................................. . 
Hard white flinty quartzose sandstone .............................................. .. 
Fine grainetl quartzose sandstone, light grey and pinkish, passing into silicious 

mud11tone,with carbonaceous matter ..................................... , ......... . 
Slighly micaceous fine grained sandstone and arenaceous shale. Fine print of 

Thinrifeldia sp. at 230 feet, fragmentary prints of · Tliinnfeldia and 
Phyllotheca at 227 feet and 225 feet .............................................. .. 

Arenaceous shalee and quartzose sandstones with prints of Phyllotheca and 
Zeugophyllites .......................... : ............................................... . 

Pink and light blue fine-grained quartzose sandstone and arenaceous shale .. . 
Pink shales .................................................................................. . 
Green quartzose sandstone, light coloured in places ...................... '. ......... .. 
Red sandstone, quartzose, and sharp to touch ...................................... .. 
Green sharp quartzose sandstone, with included lumps of mudstone, forming a 

conglomerate for a few inches at 394' 6", getting hard at 419 feet ......... . 
Solid, very dense, aphanite diabase greens tone, with conchoidal fracture ...... . 

TOTAL .•••• '. ·····•··········••••••••·••··••••••• 

Bore 'commenced 25th April, 1891; finished June 12th, 18_91. 

No. 4 BonE. 

Strata. 

Surface shaft ................................................................................ , 
Yellow sandstone, with coal markings ..... ,, ..... : .. ; .................................. . 
Blue sandstone, with coal markings ................................................... . 
Dark shale ................................................................................... . 
Coarse-grained sandstone ................................. , ............................... . 
Ooal and shale ............................................................................ .. 
Brown shale ................................................................................ . 

Da11k s'hale ···························•····••••·········•••••••••··•·········••••••············ 
Blue shale .................................................................................. .. 
Sandy shale ........... , .................................................................... . 

Coal ................................................................. ~ .... ................ . 
Black clod and coaly 1natter .......................................................... . 
White shale, with thin coal pipes ................................................... .. 
Coal (did not form solid cores) ..................................................... .. 
Brown band ............................................................................. . 
Black clod ................................................................................ . 
Coal ........................................................................................ . 
Clod ........................ , .. , ............................................... · .......... . 
Ooal ....................................................................................... . 

Black shale ................................................................................. .. 
Sandy shale ..................................................... ; ............................ . 
Soft sandstone ............................................................................... . 
Dark shale ..... : ... ····•·····•·••••••••·•••······ ............................................ . 
Clod and coal ................................................................................ . 
Sandy shales, with patches of clod ..................................................... . 
Harcl. white coa1·se-grained qu!).rtzose sandstone, approaching to quartzite .... . 

Thickness. 

ft. in. 
3 0 
0 10 
4 1 

16 8 
2 6 
5 0 

33 9· 
4 0 

11 4 

14 0 

]3 0 
34 4 
5 1 

51 10 
1 9 

82 1 
1 4 

424 0 

Thickness. 

ft. in. 
8 0 

·22 0 
38 0 
1 8½ 
1 4 
0 2 
1 5 
1 0 
3 0 
7 7½ 
0 1 
1 0 
0 10! 
2 gt 
1 
0 10 
0 7 
0 3 
0 3 
0 3 
1 7½ 
6 3 
2 9! 

2~ ~ 
27 0 

Total Depth. 

. ft. in. 
142 5 
143 3 
147 4 

164 0 
166 6 
171 6 

205 3 
209 3 

220 7 

234 7 

247 7 
281 11 
287 0 
338 10 
340 7 

422 8 
424 0 

--·--
424 0 

Total Depth. 

ft. in. 
8 0 

30 0 
68 0 
69 8½ 
71 O½ '" 
71 2½ 
72 7} 
73 7! 
76 7½ 
84 3 
84 4 
85 4 
86 2½ 
88 51 
99' 5 
90 3j 
90 10:f 
91 If 
91 4¾ 
91 7i 
93 3 
99 I 6¼ 

102 3:f 
102 6_ 

'130 0 
157 0 
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No. 4 BORE-continued. 

Strata. Thickness. Total Depth. 

ft. in. ft. m. 
Greasy black clod, with thin seam of coal ........................................... 1 0 158 0 
Sandy shale ............. _ ..................... , ............................................... 3 0 161 0 
Hard white quartzose micaceous sandston~, with coal stains and thin pipes ... 3 6 164 6 
Sandy shale and sandstones, with patches of clod, foll of coal stains ............. 6 6 171 0 
Sandstone ( quartzose) and shale, variable .............................................. 7 4 178 4 f Dru·k ,hale ........................... · .... , ................................................. 2 0 180 4 

Light band ................................................................................ 0 8 181 0 
Dark shale ................................................................................ 1 0 182 0 
Light band ................................................................................ 0 3 182 3 
Dark shale, with a trace of coal. ...................................................... I 3 183 6 

I Black clod ................................................................................. 4 1 187 7 
White shale .............................. : ................... ; ............................ ·3 3 190 10 

l Coal ......................................................................................... 0 l½ 190 11½ 
Sandstone, light and dark ................................................................. 5 9½ 196 9 
Very impure coal and black clod ........................................................ 0 4 197 1 
Dark shale ......................................................... ; ......... -................. 3 8 200 9 
Sandstone .................................................................................... 2 11 203 8 
Sandstone and shales, the latter 5e.tting lighter in colour ........................... 20 4 224 0 
Sandstone and shales, two very t un seams of coal.. ................................. 15 0 239 0 
Light grey fine-grained argillaceous sandstones, with pinkish tinge .............. 22 10 261 10 

TOTAL ......................................... 261 10 261 10 

Bore abandoned at 261' 10" as having passed into strata already tested by No. 3 bore. 

ANALYSIS OF COAL FROJII 88 FEET:-
Fixed carbon .................................................... . 
Matter volatile at red heat ..... ; ............................. . 

52·2 per cent. 
12·8 ,, 

Mineral matter (ash) .. ; ................................. -..... . 
Sulphur .................. _ ........................................ . 
Moisture ............................ -~ .......................... . 

29·4 ,, 
0·9 ,, 
4·7 ,, 

TOTAL ...................................... . 100·0 per cent. 

= 
Analysis by Mr. W. F. Ward, Government Analyst. 

Bore commenced 23rd June, 1891; finished July 18th,.1891. 

REPORT ON THE HYDRAULIC LIMESTONES OF MARIA ISLAND. 

Geological Surve.i;or's O.-ffice, 
Launceston, 19th September, 1890. 

SIR, 
I HA VE the honor to report, in accordance with your instmctions, on the occurrence of hydraulic 

limestone suitable for the manufacture of Portland cement at Maria Island. 

The ground examined is the property of the Maria Island Company, and is situated in the north
western corner of the Island. A plan and two sections of it are appended to this Report, and will be 
frequently referred to in it. 

Geological .feat1wes.-As will be seen from the map, the westem part of the ground is composed of 
greenstone, similar in every respect to the great greenstone masses of the mainland, well seen in the gorge 
of the Prosser's River, above Orford, immediately opposite Maria Island. This igneous rock cuts off the 
limestone formation along a line indicated on the plan. Eastward of this line the country com;ists of beds 
of limestones and shales, reaching at any rate to Cape Boulanger ; further to the eastward the greenstones 
and granites again cut them off. The north coast line affords a magnifiMnt section of tlie strata, as vertical 
cliffs rise sheer from the beach to a height of as much as 400 feet. It is noteworthy that the ground slopes 
inland from the top of the cliffs, so that we have the unusual sight of ridg·es and valleys rising to the coast 
line instead of falling towards it. This topographical peculiarity is of importance in determining the site 
for the proposed cement works. 
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It has become customary, locally, to speak of the bands of hydraulic limestone as "Blue Lias," from 
the superficial resemblance of the stone to the bluish hydraulic limestones of the Liassic period in England. 
'I'his is quite a misnomer, however, as the Maria Island beds are much older than the Lias, being of 
carboniferous age ; they belong to the lower marine beds of our carboniferous system, which underlie the 
oldest coal seams yet found either here or in New South Wales. They are extremely rich in fossil remains, 
the most important of which al'e named in Johnston's Geology of Tasmania; the genera pachydornus, 
aviculopecten, spirifern, productus, and fenestella are very abundantly represented. Owing to the extreme 
steepness of the cliffs it is, not possible to examine the section presented by them so closely throughout as is 
desirable, but I was able to compile the following section from observations in such parts as could be scaled. 
It is yet very imperfect, especially in the upper part, where the face of the cliff could only be closely 
examined by a person lowered over it by ropes. The section includes the strata seen between points G and 
H on the plan. The direction of the dip is a little more to the south than the line joining these points, 
being about S. 28° E., but the amount of the angle of dip is low, bt:ing only 4°, and the coast line section 
may be fairly considered as along the line of the dip. The beds in the cliff, therefore, come down· to the 
beach, but cannot be clearly followed there on account of the great amount of fallen debris. The figured 
section appended shows the main features, but is on too small a scale to show details such as are now given :-

Thickness. Description of Beds. Total Thickne~s 
of Strata. 

-·------- ---
Feet. Inches. Feet. Inches. 

~ 

t 
320 0 Limestones consisting chiefly of crinoid remains in beds from 6 inches 

i.::: to 4 feet thick, separated by thin shaly partings. This limestone ~ 
~ seems very pure, except that it frequently contains bands and masses .... of chalcedony ( Buhrstone) formed by. the infiltration and segre-C 
.~ gation of siliceous solutions. The beds of the large quarry at B. on 
() plan belong to the lower part of this serie11 ............................... 608 0 

J f 
30 0 Beds of blue hydraulic limestone 6 inches to 4 feet thick, worked in 

quarries at A. C. D. E. and F. on plan, separated by beds of 
calcareous shale and mudstone, amounting, p1'obably, to nearly 

i1 half the whole bulk of the beds. The limestones show fossils of 

~ aviculopecten, spirifem, productu8, and fenestella in abundance ; 
C pachydornus common, but less frequent. Small stones not un-
~ L common ........................................................................... 288 0 - 43 0 Shaly limestones, very rich in spi?-i:fem and pi·oductus ..................... 258 0 
~ 2 6 215 0 ~ Dark shaly muds tone ............................................................. 
~ 1 9 Volcanic ash or tuff, very hard, full of small glittering granules of 

~ 
glassy quartz, felspar crystals common, also fragments of ·various 

~ rocks: decomvoses to a yellowish-brown clayey stone; which still 
212 6 "' shows the glaesy quartz granules very distinctly ........................ ~ 

124 0 Mudstones with but little lime, very rich in species of fenestella, ~ stenopora, &c ...............................•.................... , , ... • • •. • • •. • • .. 210 9 '-

( 40 0 Thick limestone bed, almost entirely made up of shells of pachydornus 
globosus, but containing a great deal of sand and large stones .......... 86 9 

6 0 Calcareous shale '. .................................................................. 46 9 
0 9 Solid hard limestone .................................... , ......... •• ... •••••••.•••• 40 9 
2 0 Calcareous shale .............................................. , • • •.,. •· • • •. • • •,,, • • • 40 0 

~ 
2 6 Limestone and shale with spirifera shells and a good deal of gravel., .. 38 0 
1 6 Solid hard limestone ............................................ , • .. •, • • •, • • • .. • • • • 35 6 

~ 5 0 Calcareous shale ........................................................... , ........ 34 0 

1 1 6 Solid hard limestone ....................................................... , ....... 29 0 
1 6 Calcareous shale ........................................................ • • • ......... 27 6 

{l 5 0 Limestone, almost entirely composed of shells of pachydomu.~ ........... 26 0 
~ 1 0 Calcareous shale ............................................. , •,, •. •. • • • • • • • • • • •,, • • 21 0 <,:, 
~ 2 0 Solid limestone ............................................. • •· •. • .... • • ... • • • • .. • • • 20 0 A., 1 6 Limestone full of boulders ... , ................................................... 18 0 

3 6 Calcareous shale ............................................. • • • • •. •. • • • • • • • • • • • • • • • 16 6 
4 0 Limestone with a great many stones in it ..................................... 13 0 
4 0 Conglomerate of boulders of metamorphic slate and sandstone and 

granite, cemented together by limestone ..................................... 9 0 
L 5 0 Impure limestone with boulders ........ ~ ....................................... 5 0 

Sea Level ........................................................... 0 0 

The section is best read from the bottom upwards. The lowest beds, about 87 feet thick, have been 
aptly called the Pachydomus zone by J olmston in his Geology of Tasmania, on account of the immense 
number of shells of this genus found in it. It is overlaid by mudstones, forming a bed about 124 feet 
thick, characterised by extreme abundance of Fenestella fossils. This may be called the Fenestella zone 
par excellence, though this genus is abundantly represented from bottom to , top of the section in all the 
shaly beJs separating those of limestone, as well as in the latter themselves. The bed of volcanic ash or 
tuff, whicli lies on top of the Fenestella mudstones, is about 21 inches thick; it is found at the foot of the 
high cliffs just above high-water mark, about 10 chains wes.t of point G. on the map; again, half-way up 
the face of the steep-slope at the head of the deep little arm of the sea, about a quarter of a mile further 
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west; and again, at the top of the cliff some five chains still further on, at an elevation of-185 feet above 
sea level. From its peculiar character, quite distinct from any of the associated beds, it will serve as a 
valuable datum line by which to recognise the stratigraphical position of the beds further inland. 

The next zone of limestones overlying the tuff is characterised by great abundance of shells of 
Spirifera and Productus, and might be called the Pro<luctus zone; it is probably aboui 75 feet thick in all. 
The succeeding beds of limestone, seen in the section to be at least 320 feet thick, containing very numerous 
f1·agments of crinoid stems, may be called the Crinoid zone. While it is convenient to divide the strata 
into these zones, the prevalence of certain genera throughout the whole of them, and of the most 
characteristic fossils of one zone in thoge both above and below it, make it very doubtful if, in the present 
state of our knowledge, it will be possible to relegate the strata found further inland to them with any 
certainty. The divisiou is proposed as a provisional one, pending more close examination of the fossil 
contents of the beds. 

It is worthy of note that the boulders found abundantly in the lowest strata are all of metamorphic 
slate and sandstones and granite ; I w!ls not able to find a single greenstone houlder among them, though 
this rock is now close alongside. This is evidence towards the conclusion that the greenstone is of later 
formation than the strata of the lower marine carboniferous beds, and that the latter were not deposited on 
the flanks of greenstone masses as has been COJ?.tenclecl. 

J11anufa-ctm·e of Cement.-The quarries opened to procure limestone for burning have as yet" been 
confined to the lower beds of the Crinoid zone and those- below it down to the zone of the Fenestella 
sandstone. 'I'he limestones of the Pachydomus zone have not been worked. It has been suggested 
that it would be a good plan to build any future works for the manufacture of cement near point H. on the 
map, and obtain the limestone from the adjacent ·cliffs. Examination of the details of the Pachydomus 
zone in the above section will show that for 47 feet above sea level the limestone exists in thin beds 
separated hy bands of shale, and that the largest beds of limestone are full of boulders, which render them 
quite unfit fo1· cement manufacture. Ope1·ations would be neces1arily confined to the 40-foot bed of 
Pachydomus shells. This also contains much sand and gravel, and I doubt very much if it would be 
found fit for making cement. Its value in this respect can only be ascertained by breaking down and 
grinding a very large parcel of the stone, say four or five tons at least, and having analyses made of the 
powder, or, better still, having the g·round material burned in a cement kiln by a practical man. Both tests 
should be made before deciding on this bed as the source of the raw material for the cement manufacture. 
As this limestone dips under the Fenestella. mudstone the quantity of it that could be readily got out, 
though very large, is yet much less than could be obtained from the beds higher up. Further, the use of 
this bed would necessitate either hoisting the stone to tlie works, or having it carried by a tra.mway along 
the steep face of the cliffs fo1· probably six or seven chains before a site for works could be obtained lower 
than the bottom of this limestone, which is only·abot\t 47 feet above the sea. Still another ohjection is that 
almost the whole of this bed at the point where it appears is on the Crown reserve which fring~s the shore. 
Owing to the dip of the strata the bed is at such a depth as to be useless by the time the Company's 
ground is reached. Even if this limestone should prove to make good cement it is therefore very unlikely 
to be worked. The low ground nea.r the engineer's hou~e appears to me to be a- much better site for the 
works than on the north canst; they could then be situated below the quarries, but close to them. Little 
more than half a mile of tramway, over easy ground, with a grade of not more than a foot in a chain, 
would connect them with the jetty; and they would be able to be supplied with water from the old 
reilervoir up the creek. The outflow pipe of this reservoir is about 126 foet above sea level, and the top of 
the embankment about 140 feet. By repairing and raising the embankment, whicli could be done without 
very large cost, a fine water supply could be obtained, delivering water to the works under a head of over 
50 feet at the least.. This water supply could only be brought on to the north coast site by a long race 
round the western side of the high greenstone hill shown on the plan. The mid, lle spur, on which quarries 
C. E. D. and F. are situated, will be the hest source of the raw material; and I should say that the works 
should be on the point of the spnr below point 0. The top of the mudstones would naturally form the 
bottom of the quarries, and gives thus the approximate level of the hoppers for the stone-breakers. 
Between this level and the low ground south of the engineer's house there ie both fall and space for a large 
system of works, through which the material could- pass from higher to lower levels by gravitation, or with 
but little handling, to the tramway at the bottom. 

The cement made hitherto has been from stone obtained from the quarry at A, with the exception of a 
little from the one at C ; the product was of about the same quality in each case. Owing to the dip of 
the beds, the stone worked at A will not be found in the southern part of the middle spur, but should come 
in above the quarry at F. From below C to above F, therefore, it i8 probable that all the limestones will 
be of a hydraulic character. The cutting·s in the old quarries at E, D, and F, show limestones of exar.tly 
similar appearance to that in A and C; though T am not aware that any practical test has been made of 
them. These limestones are in beds averaging about a foot to eighteen inches in thickness, though often 
much thicker, and are separated by thin layers of shales; this will render the quanying extremely easy, 
though there will necessarily be a good deal of refuse shale to Le got rid of; this can be readily run to 
ipoil in the valley on the west of the spurs. Some of the calcareous shale may be found useful to correct 
the exce!,s of carbonate of lime which is likely to be found in some of the limestone beds. Without much 
more accurate surveys than have yet been made, it is impossible to form any close estimate of the quantity 
of material here available, especially as we cannot yet tell what proportion of the whole will have to be 
rejected ; but I do not think that a million tons would be too high an estimate of the probable quantity 
of limestone in the spur between C and the coast. Still more can be obtained along the base of the spur 
which runs from the point G down to the quarries at B. The upper part of this spur is all composed of 
the Crinoid limestones seen in quarry B, which are of too pure carbonate of lime to be of use except in 
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small quantities for correcting any deficiencies in lime that might be found in the l~wer hydra·ulic @eds. 
The latter dip under the Crinoid strata, and the amount of i;tripping would be too great to allow them to 
be profitably followed into the hill to any great distance; but all, the lower ground round the foot of the 
spur could be worked from near the coast to the present kilns and on up the creek for a long distance. 
Tlrn supply of raw material easily reached is therefore practically unlimited. 

All the conditions appear very favourable for advantageous and cheap working, provi<led that the 
quality of the hydraulic limestones is uniform and suitable; this has yet to be ascertained. The owners 
have satisfied themselves that the cement made from qual'l'ies A and C is of first rate quality. This is not 
a question for me to pronounce upcm, and the reports of the specialists who have examined and tested the 
cement must speak for themselves; if they are as favourable as I was informed they were, what has been 
proved is that one of the lower, ( C ), and one of the higher, (A), beds of the strata of hydraulic limestone has 
been shown to make good cement. As to the intermediate beds w_e know nothing, except that they appear 
to the eye to be identical with those tried ; this is not, however, sufficient proof to warrant the expenditure 
of a large capital. It is now necessary to open up the whole bed of probable raw material from top to 
bottom, by means of cuttings into the middle spur at various levels, or by means of shafts sun~ along its 
course; in cases of this sort analyses of small samples are more likely to be delusive than_ useful, and so 
sufficient quantities must be taken to give practical working tests which wiU prove the average value of the 
stuff. With the machinery on the ground as it is, it would be no difficult matter to practically test a parcel 
of, say ten tons, of limestone taken as evenly as possible from all the various beds. The stone should be 
put through the stonebreaker and mills and reduced to powder ; the bulk of this should be bricked and 
burned at some well known and reliable cement works, and small parcels analysed. The opening of the 
beds by such a test would also give an approximate estimate of the amount of refuse shale and mudstone 
that will have to be rejected, thus allowing a fair estimate to be made of the quap.tity of material that can 
be got from a given area, and the cost of winning it; the expense of making it is, of course, considerable, 
but it would be most rash to erect expensive works without so doing. 

I would recommend open cuttings and shafts for testing the ground rather than drills, unless, indeed, 
enough bores were executed to secure enough weight of cores for a working test, as it is of the utmost 
importance to secure samples which will fairly represent the average composition of the masi;. In ol'Cler to 
produce cement of a uniform quality it will be necessary to have uniformity in the raw material. This con
tains occasional stones, shells, and shale bands, which cannot be got rid of altogether before going into the 
grinding mills. It will have to be managed so that the pel'eeutage of deleterious materials will never exceed 
a certain amount. Taking a large sample for the preliminary tests will be the only way to secure that the 
deleterions ;;ubstances are duly represented, and are not either in excess of or below the average. In actual 
working it will doubtlelils be arranged that the stonebreakers will be fed from a large paddock of broken-out 
limestone, brought indiscriminately from all parts of the quarries, so as to keep the material always of the 
average composition. It is important that the preliminary tests should be of material as near as possible 
to this average composition. I lay great stress on these matters, because it is not always understood by the 
general public how continually varrying is the composition of any given lime~tone bed, and how essential it 
is for good working that the material treated should 'be of uniform quality. 

Distiwbances of the strata.-Among the nu~ero1is troubles frequently arising in working such 
deposits as those under consideration, the occurrence of faults in the strata is often to be numbered. In the 
present case there does not appear to be any reason to anticipate that any such will be found, the beds being, 
as far as can be seen just now, r1uite undisturbed. In the top of B quai'l'y, however, there are signs of 
flexure of the strata to a small extent, which is probably only local., The test pits and c11tting-s above 
recommended would settle this question also. Should faults be found to occur it is quite c~mceivable that a 
different arrangement of the works would be required from that which would be otherwise adopted. 1'his is 
not likely, but still possible. 

Buhr.~tone.-Throughout the Crinoid limestone beds occur numerous irregula1· bands aud masses of 
cellular chalcedony, very similar to buhrstone. On the beach below the high cliffs large quantities of this 
may be seen, and flat pieces of considerable size are common. If this stone should prove to have a com
mercial value for ,milling purposes there would be no difficulty in obtaining it in considerable quantities. I 
cannot speak as to its p1·actical value. 

Taking into consideration that good cement has already:been made, and that there are extremely good 
facilities of all sorts for making and shipping large quantities of it, there is every reason to hope that this 
important industry will soon be established and flourish in Maria Island. 

I have, &c. 

A. MONTGOMERY, llf.A.,_-Geological Sur·veyo1•, 
The Secretary of Mines, Hobar·t. 
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REPORT ON THE PROGRESS OF THE MOUNT ZEEHAN AND MOUNT DUNDAS 
SIL VER-LEAD FIELDS. 

Geological Sm·veyor's Office, Lamiceston, 25th November, 1890. 
SrR, 

In accordance with your instrnctions, I have again visited the Mount Zeehan and Mount 
Dundas Silver-Lead Fields, and have now the honour to report on the progress visible since my former 
visit in March last, and on t!Je state of the fields generally. I shall frequently have to refer to my previous 
" Report on the State of the Mining Industry on the West Coast " of 25th April last, as the present Report 
is supplementary to it. 

MOUNT ZEEHAN DISTRICT. 

The progress made in the Mount Zeehan District has been rather in smface work. than in developing 
the lodes. 'l'his is largely owing to the fact that in most instances the mines have to he equipped with 
drainage machinery before sinking on the lodes is possible. In such cases as it has been possible to work 
by means of adits, stead_y underground mining has been carried on with more or less success. 1Vhere 
sinking must be done, it has not been possible to get the necessary plant owing to the very wet weather 
that has prevailed. This made the road from Trial Harbour to Zeehan impracticable for heavy loads, so 
that boilers, engines, and pumps could not be brought from the coast even when they could be landed the1·e, 
which has been far from often. At best only comparatively light machinery can be imported by this route, 
and as this would have soon to be replaced by more powerful plant, it is better for the owners of mines to 
get the latter in the first place, even though this course involves awaiting- the completion of the Strahan-to
Zeehan Railway. Some of the companies, it is true, have at great expense got drainage machinery up from 
the coast, but the necessity for more powerful plant has been exemplified lately in the case of these same mines, 
the Silver Queen and Argent mines having been flooded out, while the Mount Zeehan (Colonial) Company 
has barely been able to keep the water down by working lhe engine much above its proper speed. It is 
quite clear that econo1i1y demands the erection of powerful engines at once, and that small temporary ones 
are only thrown away. The difficulties with water experienced last winter are very largely due to the 
great' amount of rainfall, and during the summer they may may be expected to be much less troublesome. 
As the surface of the ground becomes cleared, drained, and grassed, so that the rain water will not lie on 
it, but run away into the watercourses, less water will be found underground. The clearing and .drainage 

.of the sections is therefore of considerable consequence, and should be pushed on with when other work is 
slack. 

The Township of Zeelrnn has grown very much, and buildings are going up in every direction, 
proving the faith of the residents in the future of the field. Tracks have been made to most of the 
sections, and if a great deal of prospecting has not always been done, preparations for it in finer weather 
have thus been undertaken. On a large number of sections prospecting has been carried on in spite of all 
difficulties, and on some with great energy and vigour. 'l'here are still, however, too many of them on 
which absolutely no work has been clone. The popular excitement over the discoveries at Mount Dundas 
causing attention to be diverted from the older field, has doubtless been responsible for some of this neglect, 
but it is also indubitable that some of the lessees have no intention of working their ground until they are 
forced to do so. Everywhere there is plenty to do that ought to be done without delay. Even if ore 
cannot be raised for want of engines, there is a great deal to be done in tracing the lodes, preparing 
machinery sites, cutting and sawing timber for buildings, making roads and tramways, and generally 
preparing for getting briskly to work when the railway is ready to bring in the machinery. . 

In my former Repoi·t I have referred to the volcanic rocks found throu~hout the Zeehan District as 
being in most cases probably dykes of a rock allied to diorite. The new worl-: in Balstrup's, the Mangan
ese Hill, and the Silver Queen mines, and the extensive prospecting trenches :;nd tunnels of the Silver 
Queen Extended Company, have, however, thrown much new light upon the subject, and I am now of the 
opinion -that these masses of clayey rock are really, in most instances, tuff-beds lying between the beds of 
silurian slate and sandstone conformably, and therefore being, like the latter, freqtiently inclined at high 
angles of dip. In the clayey rock between the two lodes in the Western mine a bed of volcanic breccia 
containing scoriaceous fragments has been found dipping almost vertically. In the second crosscut in 
Balstrnp't, mine the bedded structure of.the tufaceous rock is aleo very apparent. On the Maxim section 
it is very clearly seen, the beds being· thin and of different colours and textures. One of these, of very 
white colour and standin;;· vertically, had been trenched upon, and was about to be further exploited by an 
adit in the belief that it was a kaolin lode. These tufaceous rocks must have been deposited in the waters 
of the silurian sea, partly probably as showers of volcanic ashes falling upon the water, and partly as ashes 
washed into the sea in immense quantities immediately after eruptions, at the time when what are now 
slates and sandstones were being deposited as sediments. It is quite possible, and probable, that flows of lava 
and the intmsion of dykes accompanied the pouring forth of showers of volcanic ashes, and consequently 
some of the volcanic rocks now found may prove to be of the former nature. As the workings of the 
mines extend, the relationship of the volcanic rocks to the slates and sandstones will doubtless become more 
clear. The question is one to be studied with practical interest by miners on the field, as a raclical differ
enc_e in the country rock in which lode<> occul' is extremely likely to be accompanied with a difference in 
then· ore contents. 

The following brief notes on the various properties viRited will show the progress that is being made. 
Many sections are not here mentioned at all, as I had not time to go to them, though I believe that I 
visited almost every one on which any work of consequence was being done, the only exceptions I know of 
being the Silver Duke, Oonah, and Junction Companies' holdings, on all of which work was going on, 
but which I could not make opportunity to go to. 
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Silver Queen.-(Sections 1666M., 1636M., 1641M., 1642M., 1637M., 1638M., 1639M., and 1640M., 

Visited 11th October, 1890.) 
Work from the main shaft in Section 1637ir. has had to stop on account of the mine being flooded. 

This disaster has been compensated for by the discovery of a new and very rich lode on Section 1638M. 
This was first cut on the side of the main road, 2·64 chains from the west and 7 chains from the south 
boundary of the section, as a mere seam of whitish cla'y, but on following it it increased in width and soon 
showed carbonate of lead rich in silver. The drive on it goes N. 40° E. for 142 feet, then N. 68° E. for 
38 feet. In this the lode averaged about 20 inches in width, varying from 12 to 30 inches. Excellent 
high grade ore was obtained for about 140 feet, when the couutry changed from tufaceous rock to black 
slate, and the lode became pinched and the ore dipped underfoot. Since my visit a winze has been sunk at 
this point and a drive southward, that is, back towards the mouth of the first adit, has been constructed. 
I saw several hags of ore from this, consisting mostly of galena crusted with cerussite (the carbonate of 
lead). It was very pure ore, and, according to the Company's bulk essays, very rich !n silver. I was 
informed that the lode in the winze and drive had widened out to from 3 feet to 3 feet 6 inches. The 01·e 

in-the upper drive was at first mainly cernssite, containing some blue and ·green ca1·bonates of copper, a 
little quartz, and some clay, but as work progressed a good deal of galena made its. appearance. The lode 
is evideutly making into galena at i10 great depth. .At the time of my visit 98¾ tons of high grade 
carbonate ore had been sent to Trial Harbour for shipment, and since then a great deal more has been sent. 
The purity and high silver value of the ore in this lode have made the discovery a most valuable one, and 
if the shoot goes down to a depth, as it may fairly be expected to do, it will be a real Bonanza for the 
Company. When I saw the workings it appeared as if the ore was going to he confined to the tnfaceons 
country. It will be very interesting and instructive to notice if it goes into the black slate country at a 
greater depth. 

The course of this lode should cany it into Section 1639M. In this another tunnel has been driven 
north through hard tufaceous rock from a point eight chains from the south, and six chains from the east 
boundary of the sections. On tlie surface of the ground above the tunnel there is a great deal of loose 
brown iron ore, and a piece of carbonate of iron carrying galena and blende was found just at its mouth, 
so that there is reason to believe that there is a lode in the near vicinity. .A small vein of iron-stained 
clayey matter crossing the drive yielded a few bags of ore assaying 54 ounces to the tons in silver, and 
assays show that the country rock itself carries a little of the precious metal. 

The discovery of the cerussite lode on this property has been of great service to the Zeehan field by 
recalling· public attention to it when all eyes were fixed upon Dundas. It has also led to a great deal ?f 
prospecting being done, especially in the tufaceons formation. Numerous assays have shown that tlns 
rock often con:ains a small quantity of silver, and it is therefore likely to prove a good matrix for rich 
lodes. 

Balst1·up's Manganese Hill-(Section 1209M. Visited 11th October, 1890). 

This mine shows a great improvement since I last saw it. .At 370 feet from the mouth of the adit 
a crosscut has been put in to the north, which struck the lode, six feet wide, at from 12 to 18 feet, and was 
then continued to a: distance of 240 feet without any further result. The country was turfaceous rock all 
the way. An airshaft 130 feet deep having been sunk on the lode where struck by the crosscut, a drive 
on the Ioele easterly was then begun, and had been driven 195 feet when I saw it. In this the lode proved 
to be from six to eight feet wide as a rule, and consisted of iron and manganese oxides, with occasional 
crystals of cemssite, but not payable. In the face a change had just come in when I saw the mine, 
the ore having changed to carbonate of iron-with lode-slate and strings of galena, though the latter was not 
yet in payable quantity. Some antimonial lead ore, assaying from 114 to 120 ounces of silver to the ton, 
was also found here, and the width of the lode increased to 15 feet. From the frequent occurrence of cerussite 
crystals in the gossany portion of the lode, ·together with their absence in the outcrop on surface, the in
ference may be drawn that the lode is improving at a depth. The assays of the stuff from the drive, too, show 
a considerable impovement in their silver returns over those of the surface stuff. It appears as if during 
the alteration of the lode-matter of the outcrop under the influence of surface waters and their dissolved 
gases, which resulted in the formation of iron and manganese gossan, both lead and silver have been leached 
out and probably carried to a lower level. 'Where the atmospheric influence stops at or about the water level, 
the lode will probably be found to be enriched by these solutions from the higher portions. A winze is to 
be sunk shortly in the floor of the drive on the lode to try if the lode continues to improve with depth. 
As galena and carbonate of iron have been found in the drive, it is possible that as it gets further into the 
hill a considerable portion may be found to be unaffected by surface oxidation, and good ore may be stoped 
from above the tunnel level ; but should the gossan extend down to water level it is extremely likely that 
the good ore will lie rather below the tunnel. Should this prove to be the case the mine will have to be 
worked from a shaft . 

.A second crosscut has been made to cut the lode, starting from a point 806 feet from the entrance to 
the old adit. It was in about 200 feet when I saw it, but had not yet reached the Ioele. It passes through 
a turfaceous rock containing fragments of slate in places. 

In my former Report, and the map attached thereto, I find that through some mistake I have marked 
Balstrup's lode as running S.W. and N.E., whereas it should be N.W. and S.E., the outcrop running 
through the south boundary of the section, about 4 chains from the S.E. corner, and then running on 
through Sections 724-87M and 741-87M, It is very strongly marked, the il'Onstone often rising into a 
high ridge or wall. _ 

This mine looks very promising, and I have great hopes of its turning out well. As it is typical of a 
large number of gossan lodes in the Dundas District, its further development will afford much information 
as to their probable behaviour in depth. 

• 
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Despatch-(Section 243-87M. Visited 12th October, 1890.) 
No work is just now being done upon this Section,. which is in very low wet ground. .A lode which, 

from its bearing and position is very likely to be the Silver King lode, is cut in it in several trenches. 
Course N. 35° W. It passes through the northern boundary of the Section, about 2½ chains east of the 
N. W. corner-peg, running into Section 1666M of the Silver Queen Company. It is from 3 to 7 or 8 feet 
wide in the various trenches, shows gossan and galena, and has been traced almost through the section. 

The Silver Queen lode in Sectio11- 1666M, mentioned in my former Report, crosses tlic north boundary 
of this Section. about 7 chains east of the N .W. corner-peg. As the course of this is only 15° to 17° W. 
of N. it should run into the first-mentioned lode about 10 chaina south of the north boundary line. This 
should be a good mine when opened, but will require plenty of power to deal with the water which 
accumulates on the surface in the wet season. 

Silver Croron-(Sections 197-87M, 198-87M, 199-87M, 201-87M, 736-87M. Visited 12th October, 1890.) 
The tunnel in Section 736-87M, mentioned in my former Report, has since been driven to within 40 

feet of the shaft, without stri:king the load. The shaft is down 56 feet, and has yet to be sunk 24 feet to 
connect with the tunnel. When the connection has been effected the lode in the shaft will be followed, and 
judging from the quality of the ore obtained from the shaft, the stopes should produce payable galena. As 
the lode in the shaft has varied very much in size, and been at times much split up, some work must be 
done before the quantity of ore that can be raised can be estimated. 

No other work is going on upon these sections, which are mostly open swampy button-grass land. 
A good deal of trenching has been done with sufficiently favourable results to show that the ground deserves 
better than to be let lie idle. It appears to me a most promising property. In Section 197-87:r.r, about 4½ 
cliains from the east and four chains from the north boundary, a lode, said to be 7 or 8 feet wide, was cut 
in a trench now full of water. The ore is galena, with a gangue of siderite (carbonate of iron). This 
lode requires further tracing. The Silver Queen lode of Section 1666M is likely also to be found in this 
section, and Section 201-87M ought almost certainly to have the Despatch lode. In Section 197-87111 also 
their is a large outcrop of ironstone, carbonate of manganese, siderite, and oxide of manganese, carrying a 
little galena, situated about 5 chains north of the middle of the south boundary. As far as can be seen 
from the trench, the width of lode is about twenty feet, and its course N. 32° E., but the latter is not at all 
clear. There are four or five veins, rarrying galena, cut in trenches close to this large lode, and a little 
further to the north there are_ several others. As the trenches were full of water I could see nothing of 
the size of .these. Nothing can be done to test this ground without machinery to drain the workings, but 
it appears to me that the prospects warrant giving it a thorough trial. 

Silver Grown Extended-(Section 84_8-8711I. Visited 12th October, 1890.) 
A great deal of trenching has been done in low ground on this Section, without much result, except 

the finding of a little loose galena associated with blende. 'l'he depth of the loose surface soil and the 
wetness of the ground have prevented the lode, if there is one, from being found in solid country. The 

. galena found in the trenches appears to be taking a course about N. 2° W. The indications here are as yet 
not very promising, but perhaps in the dry season it might be possible to sink a few feet on the galena 
veins and learn if they. become more defined. 

Western-(Sections 755-87111, 756-8711I, and 854-87M. Visited 12th October, 1890.) 
1N ork in this mine has been steadily carried on since I last reported upon it. The lower adit is now 

502 feet, the country passed through having 1'een all curly black slate. In the upper adit, the No. 2 lode 
has been driven on for 187 feet. At 100 feet it split, and the eastern leg was followed for 87 feet, but at 
65 feet from the split- the lode dipped away under foot. A crosscut was then put in to the westward a 
distance of 58 feet, where the other leg of the lode was cut. '1.'his was from one to three feet wide. In the 
crosscut several veins of galena one quarter inch to two inches thick were cut through, all dipping westerly 
towards the main vein. This has_ now been driven on for 16 feet, and, though small, furnishes a fair 
quantity of very good galena. The counti·y l'Ock is tufaceous. On the No. 1 lode the northern drive has 
been extended to 131 feet in hard black slate. The lode is now very small, only showing about three 
inches wide in the face. · 

The manager informs me that altogether 96 tons 3 cwts. of ore have been exported from the mine, 33 
tons having· come from No. 1 lode, 56 tons from No. 2 lode, and 8 tons from No. 3 lode. About 50 tons 
of second-class ore from No. 2 lode are now on the surface. In spite of the high charges for freight to 
Trial Harbour, the ore exported has returned enough profit to pay for the mining work that has been done. 

The drive on No. 2 lode has yet to be extended some 200 feet before connection can be made with tlie 
lower aqit. This will require a winze 40 feet deep. From the lower tunnel to the surface there will be 
about 94 feet of backs on the lodes, so that a lai·ge quantity of ore can be got from the stopes. Should the 
adit strike No. 2 lode ·carrying ore there will be a length of over 300 feet of it to be sloped to surface from 
the upper level. This mine has very fair prospects before it. 

Jl1ount Zee/tan Silver-Lead .Mine-(Sections 5591\I and 9091\r. Visited 13th October, 1890.) 
On Section 55911I underground work has been pushed on with at the 120 and 60 feet levels; Water 

has been very troublesome, aud the pumping engine has had to be run to its utmost capacity. _ A much 
more powerful one is urgently required, '.f_'he lodes have been rather poor, though occasional bunches of 
ore have been obtained. The manager estimates that he has 80 tons of first-class ore and about.400 tons 
of second-class at grass. This mine is being well worked, and deserves greater success than it has yet liad. 
I feel confident that it will be a large producer of ore in time. 
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Manganese Hill-(Section 724-87M. Visited 13th October, 1890.) 

In this property an adit is being driven from the lowest level obtainable to cut a large outcrop of 
ironstone and oxide of manganese which runs through the north-east corner of the Section, and is almost 
certainly part of Balstrup's lode. The tunnel had been driven 470 feet at the date of my visit to it, and 
had yet to go another 200 or 250 feet to reach the lode. The country is easy for driving, being clayey, 
vertically bedded turfaceous rock, often enclosing angular fragments of brittle slate. Till the lode is cut 
nothing can be said as to the foture of this mine. The outcrop is of a favourable nature, and there is 
good likelihood of ore being found at a greater depth. It remains to be seen if the adit is low enough, or 
if it will be necessary to have a shaft. · 

The Silver King-(Sections 217-87M, 218-87M, 219-87M, 220-87M, 221-87M, 222-87M, 223-87M, 468-87M, 
469-87M, and 470-87:M. Visited 14th October, 1890.) 

So far as work on the lodes is concerned, this property is just as it was when last reported on. all 
energies have been devoted to getting the winding and pumping machinery erected at the main shaft 
After great difficulties and expense this has now been practically completed, and sinking and exploitation 
of the lode should now proceed rapidly. The erection of machinery was not quite completed when I 
visited the mine, but was nearly so, and the formal starting of it has since been reported in the newspapers 
Should the lodes in depth come up to the promise of the surface prospects, this Company should soon be 
paying dividends. 

Silvei· Bell-(Section 480-87M. Visited 14th October, 1890.) 
The tunnel on the lode in this excellent little property has been extended to connect with the shaft. I 

was so unfortunate as to visit the mine when all the i:nen had gone away for some reason, and consequently 
could not get accurate information as to the distance driven. A large quantity of splendid-looking ore is 
stacked on the surface, and I quite believe the current report that its value is nearly, if not quite, equivalent 
to tlie nominal value of the mine as shown by the price of the shares. The drive has been in ore through
out its whole length, and ore is known to be underfoot, therefore ready to be taken out when drainage 
machinery shall have been erected and a lower level can be driven. This mine gives promise of being one 
of the best on the field. 

T. L. Forvler's Sect-ion-(547-87M. Visited 14th October, 1890.) 
In this section a lode, which from its position and mineral character has been conjectured to be 

Balstrup's ha·s been cut by trenches in two places in low-lying ground. In neither trench has the outcrop 
been completely cut through, but it is evidently a wide one, quite 20 feet of it showing in the trenches. 
The course of the lode as taken from the trenches is about N. 25° W., which is much too northerly for 
Balstrup's lode, but may be only local. The outcrop contains a great deal of carbonate of manganese in 
rose-red crystals, also oxide of manganese, and a good deal of carbonate of lead. As Balstrup's lode is 
characterised by richness in oxide of manganese, which would result from the oxidation of the carbonate, 
the large quantity of the latter found in Fowler's lode favours the belief that they are identical. Nothing 
has been done on this property for some time, and it will require machine drainage before the lode can be 
worked to any depth. It appears to me to be_ well worth developing. · 

F. G. Duff's Section.-(1148-87M. Visited 14th October, 1890.) -
A. new find is here just being opened out. The lode is about 10 feet wide, and runs about north and 

south, as far as can be seen at present. A small adit has been driven to cut it. In this the lode is mainly 
made up of lode-slate mixed with galena, though the latter is not yet found in payable quantity. Where 
seen on surface, in the side of a creek, it is mostly siderite impregnated with galena and blende. Though 
nothing payable is yet in sight, the lode is worth prospecting. 

Bell and Hall's Sections.-(419-87M., 420-87M., 421-87M., and 422-87M. Visited 14th October, 1890.) 
Very little has been done to this since I last saw it, only a few trenches having been dug. In these 

nice crystals of carbonate of lead are freely obtainable in the gossan. Course of lode N. 30° W. The 
prospects of this lode are much too good for it to be lying idle as at present. A. geological point of great 
interest o·ccurs on this ground. In the bottom of a trench through some loose masses of ironstone, at the 
main outcrop near the centre of the property, I found a magnesian limestone containing fossils belonging 
to the marine beds of the coal measures; fragments of a stenopora being most common. It is probable 
therefore that a portion at least of the flat ground i1dhe valley, in which these sections lie, is occupied by 
strata belonging to the coal measures, instead of the usual silurian rocks. What extent of these latter 
rocks there is will be known only when some more work has been done on the ground. I do not anticipate 
that there is more than a small patch; but as I subsequently fountl coal-measure strata in the vicinity of 
the Bio- Henty River, it is quite possible that these latter rocks occur in several other of the ,low-lying • 
valleys''between Mount Zeehan and Strahan. As I found shales carrying fossil ferns beneath the marine 
beds at the Henty, it is quite possible coal may exist in the formation, and some of the patches of coal
measure rocks might prove valuable. An analysis of the limestone made by Mr. S. Cullingwortht 
assayer to Balstrup's Manganese Hill Company, was kindly given to me by :l\ir. J. F. Heighway. It 
was made to test its value as a flux for smelting, and was as follows:- · 

Lime, 34·35 °/o CaO. 
Silica, 8·00 °/0 SiO 2 , 

Magnesia, 10·89 °/0 MgO. 
Iron and Lead not estimated. 

These figures indicate a percentage of carbonate of lime (CaCO 3 ) of 61·34, and carbonate of 
magnesia (MgCO 3 ) 22·87. Being low in silica, this limestone would prove useful if no better were 
available ; a much better limestone has, however, been found on the Pyramid Company's ground. 
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Pyraniid,-(_370-87M~ Visited 14th October, 1890.) 
Work has been abandoned for some time on this Section, presumably because machinery is required 

in order to sink on the lodes. ·Two strong lodes have been found and exposed in trenches close to the la~e 
creek which runs through the section. The larger of these two is quite 12 feet wide, course N. 65° ~., 
dip to N.W. A vein of calcite over a foot wide runs along the footwall. The lode is composed of calcite, 
carbonate of iron, and galena, and has a distinctly banded structure. There is a splendid show of galena, 
well seen by the lode having been stripped for about 30 feet along its course. The second lode runs into 
the first; it is about 9 feet wide, course N. 25°W., and shows a large body of fair galena ore. It cannot 
yet be seen whether the two lodes join one another, or whether one crosses or is thrown by the other. The 
N. 25° W. lode runs into a high hill on the south side of the creek, and may perhaps be w01·ked by an adit, 
but as it rises up the hill it appears to be much oxidised to gossan, and it may prove to contain ore only at 
or near water-level. On the north- side of the creek I am not aware if this lode has been found. If it 
crosses the other lode at all it should be found on that side running into another steep hill suitable for 
tunnelling. There is a really fine show of galena ore in this property ; I am informed, however, tl1at it 
assays much below the average of the field in silver. 

The stuff thrown out from a small shaft that had been sunk close to the intersection 
consists of a very pure limestone of light yellowish-grey colour, apparently the country rock. 
of it, assayed by Mr. Cullingworth, gave- . 

Lime, 52·2 °/0 CaO. 
Silica, 6-7 °/0 SiO 2 • 

. Traces of Iron and Magnesia. 

of the lodes 
One sample 

The lime is equivalent to 93 °/0 of carbonate of lime. Another sample taken by myself was analysed 
by Mr. W. F. Ward, Government Analyst, with the following result:-

Lime ..................................................................... . 
M_agnesia ................................................................. . 
Oxide of Iron .......................................................... .. 
Silica- .......... ; ......................................................... . 
Sulphuric Acid (SO 3 ) ........................................ _ ....... .. 

Carbonic Acid, moisture, and organic.matter lost on ignition .. . 

51·1 per cent. 
1 ·3 per cent. 
l ·5 per cent. 
4·1 per cent. 
traces. 

42·0 per cent. 

'l'oTAL ........................ , ................. 100·0 per cent. 
=-

Mr. ·ward says, "a minute quantity only of iron pyrites was found. Limestone of this quality would 
form an excellent flux." 

These analyses show a very good fluxing limestone, and as it occurs close to the railway line it can be· 
readily carried to wherever it may be required. This discovery will probably result in smelters being 
established on the :field instead of at Strahan. 

The Pyramid prope1·ty is a genuinely valuable one, and only requires to be taken in hand by a 
Company strong enough to work it to become a large producer _of ore. 

G1·ubb's-(Sections 1562-87M., and 1580-87M. Visited 26th October, 1890.) 
Almost no underground work has done on this ground since my last visit. From the drive on the 

west side of the creek a few . tons of excellent galena and cerussite Ol'e have been taken from the small 
lode encountered in it. A machine site has been levelled, and a main shaft sunk to the adit level, 
and poppet Ieo-s have been erected. A manage1·'s house, office, and several other buildings have also 
been built, and all energies are now devoted to the construction of a tramway which is to connect the mine 
with the. terminus of the Strahan-to-Zeehan Railway; on the Silver King Company's ground. This 
tramway is projected to be 3 feet 6 inches wide, with no steeper grade than 1 in 40, and no curve of less 
than 5 chains radius, being in these respects the same as the railway. If carried ont on these lines it will 
be a very excellent tramway. I cannot, however, see the necessity of having so expensive a one in the 
present state of the mine; a narrow-gauge light tramway would answer all purposes for a long time. If 
the line is to be carried out as at present proposed it should be laid with heavier rails, the same as th~se on· 
the main line, so that the railway trucks might run rin-ht up it without transhipment. The tmmway will 
be close on 3½ miles in length; it will be of great se1·;ice to many other Companies besides this one. · 

Tasmanian-(Sections 1468-87M., 1467-87M., 1469-87M., 1688-87ru:., 1470-87M. Visited 26th 
October, 1890.) 

The work done on this property also since I last saw it is principally preparatory. A site for an 
engine-l10use has been levelled, and a main shaft 63 feet deep has been sunk and connected by a orosscut 
55 feet long with the main adit. It is now proposed to bring a -tramway in from the main road at the 
Comstock to the mine. On Section 1470-87M. a shaft has been sunk 78 feet through a clayey tufaoeous 
rook full of green taloose particles. About 3 feet of the clayey lode formation containing py1·ites and a 
little loose galena were passed throtigh in this shaft, which i1 about 2 chains from the boundary of Section 
1005-87ru:., and 10 chains west of the boundary of 1681-87M. It was sunk to look for No. 2 lode. 

Bloclt No. l, B1·itannia-(Section 1005-87M: Visited 26th October, 1890.) 
Some prospecting hae been done on this section in the endeavour to pi.ck up the Tasmanian Co.'s 

No. 2 lode. About a chain north of the south boundary an adit close on 300 feet in length has been 
driven due west; at about 130 feet from the mouth, a Lout which distance the lode was expected· to be met 
with, two small strings of quartz and pyrites were out, but nothing more definite. 
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_A.bout a chain from the northern boundary some trenches have been dug in which quartz highly charged 
with pyrites and containing a few specks of galena has been got. Owing to water the trenches could not be 
·sunk to any depth. The galena was rather more abundant towards the bottom of the trench. This Com
pany has evidently yet to find its lode. 

Mount Zeehan (Tasmania) Silver-Lead Mines, Limited. (Visited 26th and 3()th October, 1890.) 
This English Company holds nine Sections, which are generally known by the names of the Companies 

that formerly held them, but as some of these are still in existence, having sold only part of their ground, 
this nomenclature leads to confusion. ·The manager has, therefore, decided to call them by Block numbers, 
as follows :-

Block No. 1. 
Block No. 2. 
Block No. 3. 
Block No. 4. 
Block No. 5. 
Block No. 6. 
Block No. 7. 
Block No. 8. 
Block No. 9. 

H:l3-87ll'r., formerly held by the Argent Company. 
192-87M., ditto ditto. · 
1643M., ditto Silver Queen Company. 
1665M., ditto ditto. 
189-87M., ditto Silver Queen Extended Company. 
196-87M., ditto Silver Spray Company. 
195-87M., ditto ditto. 
994-87M., ditto Britannia Company. 
2l 54-87M., ditto Montana Company. 

Since taking possession of these properties the Company has been working vigorously to get them into 
-a producing state. A tramway is being made to the site chosen for the smelting furnaces, and bricks are 
being made on the ground for these and for general use. The machinery erected on Block No. 2 by the 
Argent Company has proved unequal to its work, the water rising in spite of the engine, so that under
ground work has had to be abandoned here for a time. The pumps on Block No. 5 are, however, at work, 
and sinking and driving are being proceeded with. A new shaft is also being sunk on Block 5, and is now 
down over 55 feet. This shaft is about 80 feet from a lode known as No. 4, and 55 feet from another 
known as No. 3. The former strikes N. 10° E., and 'the latter N. 55° E. They run together in the small 
•Creek passing through the Block. Both these lodes are small; but they show from 4 inches to 6 inches of 
galena frequently. The main shaft is situated 4j chains from the north and 245 feet from the east boundary 
of the block. No. 1 lode is 100 feet west of the shaft; it shows a lot of galena on surface, rnns N. 7° E., 
and is from 2 to 5 feet in width. About 386 feet further westward No. 2 lode is encountered. Some very 
fine galena was obtained from a small shaft on this, which is now full of water, preventing the width of the 
lode or its course from being seen ; the lode has not been trenched on surface, and its course is not certainly 
known, though supposed to be about N. 10° E. From No. 2 locle to the junction ofNos. 3 and 4 is about 
400 feet. It is intended to drive a crosscut westward from the main shaft to the new shaft, cutting the 
various lodes; the new shaft will then serve as an air shaft. 

On Block No. 9, the old Montana Company's section, the lodes have been stripped a good deal and 
. better traced than when I last saw them, and a large quantity of good galena has been stacked. ·work is 
progressing vigorously on this block. 

On Block No. 8 nothing is being done at present. In this a lode containing galena and blencle with 
much pyrites has been cut in a trench in about the position where the Tasmanian Company's No. 2 lode 
might beJooked for, but the course was about north and south where I tried it with the compass. It is 
·said to be three feet wide in the trench, but as the latter was full of water I could not verify this. Close to 
this lode is a large gossan outcrop, mostly composed of brown oxide of iron, into which a short tunnel has 
been driven without cutting through it. This ironstone is reported to have assayed well, and has evidently 
been thought worth saving, as there is a neat heap ofit stacked outside the mouth ofthe drive. The gossan 
can be traced in a north-westerly direction on surface for a considerable distance. 

From a conversation with Mr. Elliott, the manager of the British Company, I gather that the smelting 
furnaces will be of two types,-ore-hearths for treatment of rich pure galena, and water-jacket cupola 
furnaces for the re-smelting of the slags from the ore-hearths. and for less pU!'e ore. Such ore as is too poor 
in lead for furnace treatment is to be concentrated by means of jigs and huddles. From the energetic way 
in which the Company is working it should be but a short time before the necessary plant is on the ground. 
The blocks of land secured comprise several of the best-looking "shows" on the field, and the Company 
should reap a rich reward for its enterprise. 

E. Dardus's Section-(1635-87M Visited 27th October, 1890.) 
In passing over this lease on my way to the Silver Stream, I noticed that several small gossan lodes 

had been cut in shallow trenches on top ofa ridge. Nothing has been clone to prove their extent, or if they 
-carry anything of value. · · 

Silver Streani-(I642-87M. Visited 27th October, 1890.) 
Some trenches in low-lying swampy ground have obtained good pure galena in black surface soi.I, but 

.at the time of my visit there had always been too much water to allow of sinking·into the solid rock below. 
The galena in the trenches appears to be following a definite line, about N. 10° E., and in all probability a 
lode is close underneath. Some of the galena was said to have assayed 129 ounces of silver to the ton. 
In one of the trenches some ironstone was obtained containing native copper. A small shaft ~s being sunk 
to test the ground further. In another part of the section a tunnel has been driven 66 feet to cut across a 
,continuation of the Tasmanian Prospecting Company's magnetite lode. The magnetite in this tunnel was 
very soft and friable ; no lead or silver ore was found with it. Should the loose galena be traced to a lode 
this property might turn out well ; when I saw it its success was quite problematical. 
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Tasmanian Silver P1·ospecting Company-(Sections 1919-87M., 2095-87M., 2096-87M., and 2173-87M. 

. Visited 27th October, 1890.) 

This Company must not be confounded with the Tasmanian Silver Mining Company, Limited, above 
mentioned. A large strong wide outcrop of magnetite of good quality runs in a north-westerl! direction_ 
from Section 1642-87M., through 1830-87M. and 1919-87M. No work has been done for some t1me,and the 
old workings on the last-named section are now full of water and cannot be examined. Several small shafts 
and drives have been made towards the north end of the outcrop of magnetite. From the fragments of 
material lying on the surface it is evident that lode stuff, consisting mainly of quartz carrying pyrites and 
blende in large quantities was obtained from these workings, and l have also been shown fair samples of 
galena said to have been got from them. Even these, however, were much mixed with blende and pyrite!!. 
The load-matter from which the ore was obtained appears to lie on the south-w:est side of the magnetite lode. 
The country west of this is_a highly matamorphosed slate, and a little further to the westward the granite of 
Mount Heemskirk comes in. I do not think it at all likely that the magnetite outcrop will prove to be the 
capping of a silver-bearing lode. The occurrence is a very interesting one from a geological point of vie~, 
and on that account I should like to see some sinking and driving done on it; but I very much fear that 1t 
will hav!)_ no commercial value until some future day when iron ore can be profitably mined. 

Comstock-(Section 712-87M. Visited 29th October, 1890.) 

Work here has been confined to driving a tunnel to intersect the two lodes seen in the surface trenches. 
This is now in a distance of 580 feet. Bad luck was experienced in cutting No. _1 lode, in a spot where it 
was very large and very barren. The tunnel passed through crystalline dolomite, similar to the gangue of 
the lode in the surface workings, for 65 feet,-the rock containing a little talc, occasional strings and specks 
of galena, and some blende and pyrites. The walls are well defined, and there is also a la1·ge well polished 
sliclrnnside in the middle of the mass. There can be little doubt that this really is the lode, and that it has 
been cut in one of the barren parts so common in all similar formations. It will now be necessary to drive 
along its course to the northward to get under the place whei·e ore is known to exist in it. It is, however, 
the intention of the manager to push on the tunnel till No. 2 lode is cut, as the latter contains ore on sur
face almost above the tunnel. This lode should be almost at hand now. The country in the face is blue 
limestone, with white streaks, similar to that found alongside the lode in the large surface trench. Though 
this Company has been unfortunate in not striking ore in the lode at once, it should be remembered that the 
point where it is cut by the adit is a long way from the place where the. good ore was got on surface, and 
there is no need to despair of ultimate success. I see no reason to alter my previously expressed opinion 
that this will be a good mine. 

Soutli Cornstock-(Sections 803-87M. Visited 29th October, 1890). 

Since my last visit to this proJ>erty a very long prospecting trench has been cut up a small creek which 
mns down to the Comstock ground. A large mass of pyrites with some galena in it and some large loose 
pieces of good galena were obtained, but no defined lode. The country is much disturbed. There must be 
a lode somewhere in the vicinity, but further prospecting has to be done to find it. 

Silver Quesn Extended-(Sections 188-87M. and 187-87M. Visited 30th October, 1890). 

· In Section 188-87r,1. a tunnel has been driven 326 feet through rather hard slate country ; it has to go 
690 feet altogether in order to cut the first of a series of five or six parallel lodes that have been discovered 
in the creek running through the Section. Two of these are close together, not more than 20 feet apart; a 
short tunnel has been driven to cut these, and some surface trenching-has been done on them in the bed of 
the creek. The first lode is from 4 to 5 feet wide, consisting chiefly of carbonate of iron carrying blende 
and galena, but not yet in payable quantity. The width of the ·second lode is ratl1er indefinite; the country 
between the two is much impregnated with lode matter, so that it is probable that they will come together 
at no great depth: course N. 30° W. The main tunnel will strike these lodes about 100 feet below their 
outcrop in the creek, and, as the hills rise steeply on each side of the latter, a good height of back~ should 
be available in them. Four other small lodes, running more or less north-west, exist higher up the creek 

. about 11 chains from the eastern boundary of the section; nothing has yet been done on these, only their 
gossan outcrops having'been noticed in the creek. 

In section 187-87M. a great deal of prospecting has been done in the endeavour to pick up a continua
tion of the Silver Queen iode in Section 1638M. ; the country is all the tufaceous rock above referred to. 
Just south of the south-east corner of"l638M. a tunnel 192 feet long has been driven <Iue west nearly to the 
boundary of the Section; several small veins of ironstone were cut in this, one of which contained fine 
crystals of pyromorphite, which proved on assay to carry very little silver ; this vein has a north-westerly 
coUI'se. 

At a point about 420 feet west of the south-east corner of Section 1639M. and 56 feet south from the 
boundary line, a vein of somewhat siliceous black gossan was discovered, from 6 to 12 inches _wide, running 
north-easterly ; 20 feet east from this a shaft was sunk to a depth of 45 feet and a drive put in to the west
ward for 50 feet, which cut the vein again 24 feet from the shaft ; nothing of value has yet been got from 
this vein, which in the drive from the bottom of the shaft is still as thoroughly oxidised as at surface, 
Going to the south-west the vein is found again in severa_l trenches, now of much larger size, being from 6 
to 9 feet wide. · This is not unlikely to be the Queen lode; a new tunnel is to be started to cut it about 60 
feet below where it is seen on the surface. It appears to be most necessary in this tufaceous country to get 
as low down on the lodes as is possible in order to have any chance of getting ore in them. 



33 

Sacramento-(Sections 1852-87M., 1287-87M., and 1288-87M. Visited 30th October, 1890.) 
No one was working on these leases when I visited them ; the only sign of work that I could see was 

one trench about three chains long near the boundary of the Silver Queen Extended and Sylvester 
Companies' Sections. A small vein, a few inches wide, of nice looking galena was cut in this trench, which 
is mostly through black slate . 

. Sylveste,·-(Sections 820-87M., 821-87M., 877-87M., 878-87:M., 879-871\f. Visited 30th October, 1890.) 
Operations have been mostly confined to Section 820-87M. On this a lode running about N. 20° E. 

has been discovered, arnl traced by means of several trenches. The lode consists of clayey oxides of iron 
and mapganese, and contains a good deal of pyromorphite poor in silver. Towards the south it appears to 
split into two branches, 2 ft. 6 in. and 5 feet wide respectively. Higher up the hill to the north it is about 
6 feet wide. A shaft 14 feet deep has been sunk on it, but the lode soon dipped to the eastward and left it. 
Another small lode mostly of quartz, about one foot wide, is found running N. 20° W. a short distance west 
of the shaft. lt should soon run into the first one. It is stained with oxides of iron and manganese, and 
contains a little pyrites. A tunnel is to be driven from the creek near the south boundary of the section on 
the main lode. As the outcrop rises rapidly up hill from the creek, this will test the lode to some depth . 

.lJ!Iaxim-(Secticin 924-87M. Visited 1st November, 1890.) 
Two lodes of carbonate of iron carrying galena are found near the centre of the section in very low 

swampy ground. One is about 18 inches wi~e, a~d strikes N. 35~ W.; the_ other is 2 feet to 3ft. 6 in. 
wide, and runs N. 20° W. The two shouldJtmct10n at no great distance from where they are laid bare, 
Some loose galena has also been found in black surface soil near the line of these lodes. There is not much 
galena in sight in them, but they are very promising, and well deserve a trial. Pumps will be required to 
sink on them. As previously mentioned, the supposed kaolin lode in the south of the section proved to be 
only a whitish vertical bed of tufaceous country. 

Serpentine is found on the south boundary of this section, and I was told that it is· also met with in 
Section 1148-87M. It carries a little galena on the faces of the joints, but nothing to speak of. Should the 
lode in Fowler's Section 547-87llL be indeed Balstrup's, it can hardly fail to pass through the north-east 
corner of the Maxim ground : it is worth looking for. The section 1ias good prospects on the whole. · 

Percy Forvler's Section-(I055-87M. Visited 1st November, 1890.) 
About 5 chains north and 3½ chains east from the N.V/. corner of the Maxim section an outcrop of 

ironstone is found, under which a short tunnel has been driven, cutting a lode of carbonate of iron .showing 
galena freely, though not in payable quantity. The thickness and course of the lode are not ascertainable 
till some more work has been done. Should it prove to be a north-westerly lode, it will probably be con
nected with the Maxim lodes. There is, however, another large outcrop of ironstone, carrying a little 
galena, in the side of the Manganese Creek, close to the north boundary of the section. Should this be part 
of the same lode as the first, its course would be about N. 40° E. This outcrop is, however, much in the 
position where Balstrup's lode might be expected to be found. It is evident that a lot of prospecting has 
yet to be done on this section to prove what it really possesses. It has a very good show, and deserves to 
be worked with vigour, instead of lying idle as at present. 

MOUNT DUNDAS DISTRICT, 

In my former Report on this District I expressed the opinion that "a detailed examination ofit twelve 
months hence would be quite soon enough to give an idea ofits value." In this opinion I still remain, for 
so little has been done in opening up the lodes that there is in most cases little except surface indicatio.ns to 
examine, and these, while giving good grounds for sanguine hopes as to the future of the mines,·do not allow 
anything to be predicted of them with an approach to certainty. An immense number of outcrops of iron 
and manganese oxides have been discovered all over the field, hut in only a few instances has work proceeded 
far enough to show what like the lode~ underneath them are. When a good many more of these gossans 
have been sunk and driven through, evidence will be forthcoming to form a judgment of the probable value 
of the still unproved ones, but now any estimate is pure guesswork. 

There is no reason to fear that good ore will not be found under the ironstone-rather is it likely that 
it will be ; but every mining district has local peculiarities, and until something is known about these it is 
premature to be positive as to the behaviour of the lodes. During the 11ext six months of dry weather, if 
work on the claims is canied on with energy, a good basis of facts will berlaid on which ajndgment can be 
founded with some confidence. The most important contributions to our knowledge of the Dundas lodes as 
yet have been derived from the tunnels of the Mount Dundas, Maestri Broken Hill, Comet, and Adelaide 
Proprietary Companies, to which we may add Balstrup's at Mount Zeehan, as it is a precisely similar 
occurrence. In all the~e instances tunnels have been driven into the lodes from low levels, very little above 
the probable water-level of the localities. In the Ade\aide tunnel, and to a small extent in Balstrup's, 
unoxidised ore-viz., carbonate of iron and galena-has been found after getting well into the hills enclosing 
the lodes. In Maestri Broken Hill tunnel galena and cerussite were found, together with a little carbonate 
of iron, but the bulk of the lode stuff was thoroughly oxidised. The same was the case in the adjoining 
tunnel of the Comet Company, only that galena and carbonate of iron were not found above water-level, 

,and carbonate of lead was not obtained till a winze had been sunk nearly to it. In · the Mount Dundas 
Company's tunnel, though 200 or 250 feet below the outcrop on the top of the hill, the lode-stuff was found 
to be thoroughly oxidised. Chromate of lead in fine crystals was found, but no galena or even carbonate of 
lead. These instances would seem to show that many of the large gossan lodes may be expected to be -
thoroughly oxidised down to the water-level, and as it appears certain that one result of this is the leaching 
of the silver and lead contents from the oxidised portions, the latter may be expected to be' almost barren 
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~xcept near the ~vater-level, whe1:e, however, it is very probable that they will be rich, the enriclunentbeing 
the result of the deposition at water-level of the metallic contents dissolved from the oxidised upper parts of 
the lodes. The celebrated Broken Hill (N.S. W.) mines appear to be thtis enriched, the gossan outcrop-of 
the lode being as a rule poor in both lead and silver, while in the bottom the galena and sulphide ores found 
are also poore1· than the intermediate rich zone of carbonate ofleacl and chloride of silver ores. Should it 
prove at Mount Dundas that the large lodes are thus oxidised down to water-level, most of the mining will 
l1ave to be done from shafts, and the advantages of natural drainage will be lost, This thorough oxidation 
is more likely to take place in the case of large wide lodes than in that of narrow ones, the former offering 
greater facilities for the passage through them of the water which with its dissolved gases is the cause of 
their decomposition. Several instances can even now be seen in the field that show that the smaller lodes 
at any rate are not altogether changed to gossans. For example, high on the slope of the hill south of the 
Comet property a lode has been struck (in Section 2297~87M.) showing galena almost on the surface. "\Vhen 
this is traced on to the top of the hill (in l 796-87M.) it is nothing but gossan without a trace of lead. This 
is at a lieigl1t of 63 feet above the galena, which itself is 315 feet above the water-level shown by the 
adjacent workings of the Comet and Maestri Broken Hill Companies. It is clear that in this instance, 
though oxidation has begun in the lode, it has descended to no depth to speak of. The same will probably 
he the case with many other of the narrower lodes, and very likely with some of the wider ones as ,"..ell, so 
that the exceptionally g·ood facilities of the field for drainag·e by means of adits will not be thrown awa,l', 
but he liere, as elsewhere, a strong recommendation in its favour .. 

The Dundas field !ms been enormously exten.cled of late, and is still widening day by clay. Great 
numbers of the sections are not yet surveyed, and conseqti.e~tly nothing has been done to develop the lodes 
upon them. On most, therefore, the gossan outcrops are seen in their natural state, quite undisturbed, and 
any conclusions that may be drawn as to the value of tlie ground and the future of the mines must be deduced 
from their appearance alone. This is not enough to go upon, further than to warrant the spending of some 
money in sinking and driving to ascertain what lies beneath. Finding that this was the state of the field I 
did not attempt to visit one-tenth of the total number of sections, but contented myself with seeing such as 
had something done upon them, or as I could learn were best worth going to. The majority even of the 
surveyed sections had no one wOJ·king upon them, arnl as there are very few tracks it is a matter of 
impossibility for a stranger to find the lodes, supposing.him to be able to find the sections themselves to 
begin with.· The dense bush covering evervthino- makes this no easy matter. A great deal of track
cutting will have to be done before unde.rgr01fnd work can be begun. The Government track 
north from the Zeehan-Dundas road to the Pieman River will be an immense convenience to 
the district, and the sooner it is widened and formed into a road ·the better it will be for all 
concerned. I am not at all sure that a horse tramway would not be as ch()aply made as a road, 
and it certainly would be more easily maintained, for some.years at least. From the configuration of the 
country this must be the main road through the Dundas and Pieman River field, numerous branches con
necting it with the mines. The difficulty of getting tools and supplies to the claims is retarding the 
development of the mines exceedingly, everything having to be carried in on men's backs at present. The 
labour of thus_ getting in such things as a blacksmith's forge, with its anvil, bellows, and grindstone, is so 
great as to be deferred till the last possible moment; vet no driving can be done wit!10ut a forge for 
sharpening picks and drills. Combination amon(J' the o,'vners of sections is greatly required in the work of 
cutting tracks. This should be set about without delay, so as to he finished before next winter. If not 
hurried on with there will be next to nothing done before wet weather is again seL in, when progress will 
b~ both difficult and expensive to make. On the present summer's work it depends whether the field will 
be really opened in 1891, or left practically idle for another year or more. . 

Leaving Mount Zeehan on the 15th October, I went to the northern portion of the Dundas field first. 
This is most easily reached by going out through the Despatch, Silver Crown, and Western sections on to 
the open button-grass country, where a northerly course is followed for two or three miles to the edge of 
the bush. Through this a foot-track has been cut by Mr. Meredith, the original prospector of this northern 
part of the field. This is a fair foot-track, but requires to be made passable for packhorses before much 
work can be done on the claims. As it is the best way of getting to a large number of valuable sections, I 
would re~ommend that th~ widening and improvement ofit be ta~en in hand by the· Government. It _is 
doubtful if the above-ment10ned track north ward to the Pie man River from the Zeehan-Dundas mad will 
come near enough to these sections to be of much benefit to them. Having spent a day in looking at 
several discoveries in the north, I then came south-east and south through a number of sections not yet on 
any published chart of the district, though several ofthem have been surveyed, passing through Fletcher's, 
the Caledonian Company's, Renison Bell's, Rpbb and Webster's, Glock's, the Madam Melba Company's, 
and other sections to the North Dundas Company's Camp. From here I went to the Great N ev11;da 
property, and thence south along Moore's new track to the main road from Zeehan to Dundas, by winch 
the centre of the Southern Dundas field was reached. It is rather a misnomer to call the northern portion 
of the field by the name of Mount Dundas, as it is on the basin of the Pieman River, and quite a way from 
even the base of Mount Dundas. As sections are now being taken up on the north side of the river 
also, it might be well to call the whole of this the Pieman River Silver Field. The mineral belt appears 
to be runnin~ northward straight for the Heazlewood and Whyte River fields, and there seems every 
probability that it will extend right through. 

As showing how entirely undeveloped the northern field yet is, I may say that between the Pieman 
River and the South Dundas field I saw only four places where there was any payable ore in sight. These 
will be mentioned pre~ently when the various sections examined are described in detail. Large numbers 
of gossan lodes were, however, seen, and from tl1eir great size and length there can be little doubt that 
important discoveries will be inade beneath the ironstone. Most of this. yields two or three ounces of silver 
to the ton on assay, which gives promise of the improvement of the lodes in depth. I did not, l10wever, 
see any lead minerals in these outcrops, except in the few• cases above referred to where galena was in sight. 



In these, carbonate and phosphate of lead were found in the ironstone close to the galena·, but higher up 
the gossan was barren in them·. This is favourable to the idea that ·good ore exists under the other gossan 
outcrops, for if we find that a lode which sho,vs galena ·where cut through in the bed of a creek passes
' rapidly into barren gossan as we ascend the hills on each side, it is safe to expect that similarly barren 
gossans will have galena below them in depth in like manner. 

There can be little doubt that the unoxidised gangue in the lodes befow the ironstone caps will prove 
to be carbonate ofiron, just as in lodes on the Zeehan field. This mineral has been struck under the gossan 
in the Adelaide Proprietary tunnel, and shows along with the galena in some of the northern sections. 
Another reason for predicting its occurrence in depth is that the ironstone outcrops frequently contain 
pseudomorphs of brown iron oxide after siderite, that is, crystals of brown iron ore which have the 
characteristic shap~ of carbonate of iron (siderite) cystals, and have been formed by the slow oxidation of 
_the latter. Where they are visible it may be assumed that the oxidation of the outcrop does not descend to 
any considerable depth, and that carbonate of iron, and with it its close associate galena, will be found a 
short distance below the surface. I noticed this feature more commonly in the lodes of the Pieman River 
district than in those of South Dundas, and infer from it that the former will be found to be less oxidised in 
depth than the latter. Some of the prospectors call these pseudomorphs "tomahawk iron," from the 
resemblance of the crystals to the blade of an axe. 

Reviewing the whole fi'eld, I do not think that there can be any question that we have here a very 
extensive and valuable mineral district. From the rugged and heavily timbered nature of the country it 
will necessarily be some time before the mines can be opened up so that an estimate can be formed of their 
ore-producing capabilities, and a still longer time before they are in a position to send stea<l.y supplies of 
ore to the furnaces. The great number of the lodes is itself against the rapi<l. development of the 
groun<l., as the available capital becomes distributed in small amounts over a Jarge number of mines, insteatl 
of being' concentrated on a few of the best. This has the advantag·e, on the other hand, ofleacling to the 
prospecting of a greater number of the lodes, from which it will better be found what ones are best worth 
further expenditure. I may here take this opportunity of referring to a practice which is much too 
common, of floating companies with a large nominal capital, of which only perhaps £2000 or £3000 is 
available for working the mine. The promoters receive large interests in paid-up shares, and often· con
siderable sums in cash besides. The amounts thus paid are usually quite out of proportion to the value of 
the mines as calculated on any sound basis of valuing. They are in fact such "fancy" prices as the high 
expectations of the promoters may excite them to ask, and the enthusiasm of the public for fashionable stock 
may tempt them to give. No matter how good a mine may be, if the owners cannot cannot bring it them
selves into a paying condition, it is of little value to them. They must therefore be prepared to make 
sacrifices to attract the, required capital. Where the future of the mine is a matter of speculation the price 
that should be paid for it ought really to be very small, as there is only a chance in a lottery to pay for. 
If the original holders of the ground are recouped for their time, trouble, and expenses in securing it, and 
get a large interest in anything of value that may be found, and further secure that enough money to open 
the mine properly is spent upon it, they receive all that any fair valuator can consider due to them as a 
price for it. If it turns out well they participate largely in the profits, if badly, they suffer no loss. There 
have been a few glaring instances of rapacity lately on the part of promoters of companies at Mount Dundas 
that lead me to draw attention to this matter. In the best interests of the district it is necessary to protest 
against the way in which the money that should go to working the mines is diverted into the pockets of 
these men. The field cannot get on without money being freely spent in working it, and cannot pay a -
penny in dividends till it is worked, and it is therefore absolutely essential that capital should go into the 
mines, and not be thrown away in buying out the rights of first holders. The p.t1blic are greatly to blame 
in giving the high prices asked for, especially as they O'ererally do so on the exaggerated representations of 
the promoters themselves, and without any thouO'ht of~he- probable' cost of bringing the mines into a paying 
condition. Perhaps the reiteration of the ffct that very few of these properties can raise at the 
present time one hundredweight of payable ore, and that their value is entirely prospective and 
speculative, may help to impress upon the public mind the necessity ofrequiring that the bulk of the money 
subscribed should be ~pent on the ground in mining work. These remarks must not be construed to mean 
that there is nothing of any value at Mount Dundas-far from it., The indications and probabilities of 
the existence of great mineral wealth are extremely good, only it has to be mine4 for, and consequently 
money must be put into the ground. It is only by doing so that it can be ascertained which of the lodes 
are valuable, for among such a number it is in the nature of things that there should be many worthless. 
When the lodes have been proved to contain payable ore, it is quite time enough to pay large prices for 
interests in them. I have to take some trouble to say that I am not running clown the Dundas field, for 
my last Report was construed by some writers in the public press into a condemnation of the whole of the 
West Coast districts, which it most certainly was not. If I do not extol its prospects to the extent that is 
often done, it is because it is good enough to stand on its merits without any such aid. There is much 
more to be feared from the evil results of "booming " the :field than fro:m a simple exposition of how 
matters stand. A "boom" is sure to be followed by a reaction and depression ; and while anxiot1s to 
see capital going into the mines, and believing that it will yield a good profit if properly applied, I should 
be very sorry to see the properties raised to absurd prices by the fevei· of speculation. 

I shall now give a few note~ OIi, the sections visited. In a few instances the applications had-not been 
surveyed, and it is within the bounds of possibility that in some of these the lodes will be found to come 
within the leases of p1·evious applicants. The applications are often so close to each' other that when the 
surveys are made there is no ground left for the later applicants. 



36 
Sections 2522-87M and 2.523-87M. (Held in the name of Henry Gore.· Visited 16th and 17th 

October; 1890.) 
On these sections a very fine lode is exposed _in a creek near the boundary line between them, in two 

places, about two chains apart. It has not been cut through so that its· true thickness can be seen, and this 
is somewhat difficult to determine from the outcrop, as the lode dips easterly about 55°, and at the same . 
time crosses the creek diagonally, so as to appear larger than jt really is. As nearly as I could judge, it is 
from 10 to 12 feet wide. Course N. 15° to 17° W. The lode appears to be made up of several bands, the 
largest being from 3 ,to 4 feet thick. Splendid fine-grained galena is seen in thick ·bands in the exposed 
section, and payable ore could be at once knocked out. Some of this galena contains antimony, and gives 
very" high assays, one of over 1800 ounces to the ton having been obtained fro_m it. The gangue of the 
lode is quartz, siderite, and iron pyrites. This has every appearance of being a stong permanent"lode. On 
the south side of the creek it can be traced up the hiH to a height of about 63 feet, the outcrop changing 
into an ironstone gossan,. with no lead ores showing in it. Close to the galena, however, pyromorphite and 
cerussite occur plentifully. .As the creek falls rapidly: I do not think there would be any difficulty in 
getting a tunnel from it to cut the line oflode 50 or 60 feet below the outcrops of galena. A large quantity 
of ore could be obtained by driving on the course of the lode from where it is cut by the creek. This 
discovery gives excellent promise of making a good mine. 

In another creek on Section 2522-87M, some 7 or 8 chains S.E. from the above, a lode formation 10 
or 12 feet wide, and striking about N. 30° W., is found. Nothing has been done to prove this, but in all 
probability it is part of the same lode as the last-described. One seam 8 or 10 inches wide in it shows 
galena freely. 

Section 2470-87M. (Held in the name of Henry Gore. Visited 16th October, 1890.) 
Some 8 or 10 chains north from the centre of the southem boundary of this section there is a very 

large outcrop of iron and manganese oxides, with a ;;ood deal of quartz. The-strike of the deposit is not 
yet determined. The gossan outcrop is close on 300 feet above the level of a creek close by it, so that the 
lode could be easily tested by an adit. 

Sections 2471-87M and 2473-87M. (Held in the name of Henry Gore. Visited 16th October, 181:10.) 
About the centre of the boundary line between these two sections a lode about 5 feet thick has been 

found in a creek, consisting of siderite and carbonate _of lime, with galena, blende, and iron pyrites 
disseminated through these. Course N. 10° W., dip westerly. In Section 2471-87M, what may be the 
same lode is again struck, but not exposed sufficiently to make out its course. Some nice loose galena was 
here obtained. So far these lodes are not payable, but deserve further examination. 

To'wards the centre of the same section a lode of carbonate of iron is cut, showing about one foot 
thick, and containing some galena. Course N. 65° W., dip towards N.E. This requires to be further 
stripped and trenched upon. The country here is limestone, itself carrying a little galena. . 

Sections 2492-87.M and 2493-87M. (Held in the name of Henry Gore .. Visited 16th October, 1890.) 
At the western end of the bomrdary line between these sections, and on the east boundary of 2470-87M, . 

a large strong outcrop of brown iron ore, 10 to 12 feet or more wide, has been found, containing numerous 
pseudomorphs of limonite after siderite ("tomahawk iron.") Course about N. 14° \V. About 5 chains 
E. from the centre of the W. boundary of -Section 2582-87M another ironstone outcrop is said to occur on 
the line of this lode, and another again in the centre of Section 2472-87M. I did not see these two 
outcrops, hut can rely on the information as to their existence. The lode where I saw it appeared to be 
strong and well defined, and I should quite expect that it would extend into Sections 2582-871\I and 
2472-87M. 

Section 2529-8711r. (Held in the name of T. C. Fletcher. Visited 17th October, 1890.) 
A hu1;e outcrop of gossan is found in the centre of this section, and running to the S.E. from it 

through the middle of the two sections of the Caledonian Company, 2548-87M and 2578~87M. It is said 
to have been traced for nearly two miles. Course about N. 75° w·. The gossan is composed of brown 
oxide of iron (with "tomahawk iron"), some oxide of manganese, and a good deal of quartz. This should 
be a very large lode, and ought to be tested without delay. 

Section 2547-87M. (Held in the name of T. C. Fletcher. Visited 17th October, 1890.) 
This section lies i_mmediately to the sonth and south-east of 2529-87M. In the centre of it a large 

ironstone outcrop with a course N. 20° W. shows very clearly for about two chains. It is said to have 
been traced for more tlian a mile. The gossan consists, a_s usual, of iron and manganese oxides with 
quartz. No work has yet been done on it. . · . 

Stctions 2956-87M and 2663-87M. (Held in.the names of R. T. Moore and F. Burns respectively. 
. Visited 17th'. Qctober, 1890.) 

In cutting the boundary line between the two sections, about 8 chains from the'_N.E. corner of Burns' 
section, a lode was discovered by the surveyors. It consists of about six feet in width of carbonate of iron 
and galena with a little oxide of iron, oxide of manganese, and carbonate of lead. A trench has been cut 
across it revealing galena in what is probably payable quantity. The course of the lode is not distinctly 
seen, but appears to be about N. 40° W. and with a north-easterly dip. From its position this might well 
prove to be part of l\!Ieredith's galena lode found in Sections 2522 and 2523-87M. The lode is in some. 
what low ground, but probably 50 foet of backs could be obtained upon it without much length of an adit. 
It looks very well, and deserves early development. 
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Sections 2537-87M, 2536-87:M, 2534-87M, and 2535-87M. (Visited 17th October, 1890.) 
These sections were not surveyed when I saw them, and with several others were applied for by the 

Renison Bell Prospecting and Mining Company, No Liability. They extend in a south-easterly direction 
from east of Section 2578-87M of the Caledonian Company's previously mentioned. They have been 
taken up so that a large ironstone lode found on them will pass approximately through the centre of each 
section: The course of this lode is about N.N.W. The gossan in one of the sections forms a cliff quite 
20 feet high, and is of great width. The lode-matter seems to be thoroughly oxodised to a great depth, 
for where it crosses a large creek it still shows as gossan without any lead minerals such as cerussite and 
pyromorphite. From this creek to the top of the hill towards the south end of the sections must be from 
500 to 700 feet vertically. The lode can be easily tested by driving on its course from the place where it 
crosses the creek. From its great width and length this should prove a very important lode. The facilities 
for working it by adits- are especially favourable. 

Sections 2958-87M and 2959-87M. (Visited 18th October, 1890.) 
The first of these two SO-acre sections is applied for by R. Webster and C. Robb, and the second by 

C. Robb. They were not surveyed when I visited them. They lie to the south and east of the Renison 
Bell's Co. sections just spoken of. A very large ironstone lode runs about N.W. and S.E. through these 
two sections, crossing the boundary between them at the centre of the line. The gossan consists of iron 
and manganese oxides, and in places cannot be less than three chains in width. The lode may be easily 
tested either by a drive on its course or by a crosscut. Its appearance is promising enough to call for a 
thorough trial. As a surface "show" it is quite equal to ·many of the best at South Dundas. The same 
might be said of the Renison Bell, Caledonian, and Fletcher's ironstone lodes. 

Section 2566-8711. (Visited 18th October, 1890.) 
This unsurveyed section is applied for by M. Glock. An ironstone lode, whose thickness I could not 

properly see, has been found in it, running through the centre of the section, about N. W. and S.E. The 
gossan is of a favourable nature. No work has been·done to expose the lode. 

Section 2567-87ir. (Visited 18th October, 1890.) 
R. Webster has applied for this section, also unsurveyed at the time of my visit. In a small creek on 

it a small gossan lode has been cut, said to be on the line of the above Glock's lode. The application 
notice is in the centre of the ground applied for, close to the place where the lode has been found. 

Section 2595-87M. (Visited 18th October, 1890.) 
This is in the name of '\iV. M'Loughlin on the September chart of the nundas District, 'but I under

stand that it, with several other adjoining ones, is held by the Madame Melba Company. 'l'he country 
rock in this vicinity is serpentine, thus differing from the sections previously described, which were ail on 
slate and sandstone. About the centre of the section a fine lode has been cut in a small creek. It is 26 
inches wide, and consists of almost solid antimonial lead ore ( J amesonite probably), with a little quartz, 
blende, and pyrites, and some blue calcite and green talc. Course N. 25° W., dip S.W. 80° to 83°. On 
the slope of the hill, north of the creek, it has been cut again 2 feet 6 inches wide, but composed entirely 
of iron and manganese oxides, with a little quartz. Though this lode is small, it is almost solicl ore where 
cut in the creek; and if this continues for any distanee it is quite large enough to give handsome returns 
to the owners. A tunnel can be driven from lower down the creek to cut the lode at a considerable distance 
below the outcrop. I unfortunately arrived on this section just after all the men working on it had left to 
go to the township, and consequently I was unable to find another lode that exists on the pl'operty. The 
antimonial lead lode, however, is of itself good enough to stamp the section as a valuable one. 

Section 2629-87M. (Held in the name of W. M'Loughlin. Visited 18th October, 1890.) 
On the centre of the north boundary of this section some loose gossan may be seen, and there is an 

oµtcrop of decomposed serpentine rock that looks something like a lode. I could not ascertain if this had 
been mistaken for a lode, or if anything else had been found on the section. 

North Dundas Company-(Section 2306-87M. Visited 19th October, 1890.) 
This section is on the lode described in my former report as Webster and Bennett's. A tunnel has 

been driven on the course of the lode for 108 feet, running S. 28° E. The lode-gossan is seen on the hill 
above the tunnel, and again below it; but where the drive has gone in, the lode must either have been 
thrown to one side of its average course, or else been filled by a large "horse" of country, as the drive has 
not been successfal in finding it. One small crosscut, 15 feet long, was put in at 86 feet from the entl'ance 
without touching any lode-matter. It is intended to drive 150 feet, where the adit would be vertically 
below the outcrop of the lode on the surface, and, if the lode is not then cut, to crosscut the country until 
it is found. It cannot be far distant, and it is only a question of a shott time till it is picked up. The 
.adit is 250 feet below the crown of the hill, and another level 250 feet lower could also be got on the course 
of the lode, the nature of the country bein~ very favourable for working by adits. It is very unfortunate 
that this Company should have had difficulty in finding the lode at the point they selected for driving on, 
as it is one of the typical gossan lodes of the district, and its behaviour in depth will he a great guide as to 
wbat to expect in other similar cases. Should it prove, for example, to be entirely oxidised at the level of 
the present adit it would be well, in Fletcher's and Renison Bell's big lodes, not to drive at a high level at 
all, but to test them at as near water-level as an adit can be obtained. On the contrary, shoul.d lead cres 
be found in this tunnel, there would be great hope of getting them also in the higher portions of other 
gossan lodes. 
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This lode is now said to lmve been traced thro{1gh five sections, from 2364-87:r.r on the north, through 
2316-87::.r, 2306-87:r.r, a11d 2305-87::.r, to 2304-87:r.r on the south. A large outcrop of iron oxide in the 
N. W. corner of 2237-8711! may also be part of it. Mereditli's ironstone lode, running from Section 2470-87M 
to 2472-87::.r, and the galena lode running from Section 2523-87:r,r to 2663-87:r.r, are both approximately on 
the line of this big lode, and may, perhaps, prove to be connected with it. The lodes seem to have a 
general north-westerly course, more or less parallel to this line, all through the Pieman River portion ot 
the Dundas field. 

Great Nevada-(Sections 2456-87:r,r, 2394-87:r,r, and 2393-87:r,r. Visited 19th October, 1890.) 
A strong well-defined outcrop of iron and manganese oxides, with a great deal of quartz, is found 

runnino- N. 50° E. for about 12 chains through the middle of Section 2394-87:r,r and the north-west corner 
of 2393-871\I. A small portion of it passes through the S_.E. comer of 2654-87M. 

The ground is rather low-lying on the whole, and the lode will probably have to be worked from a 
shaft. A tunnel is being put in to test the lode, but has as yet got nothing but thoroughly oxidised ore, 
and I fear that sinking will have to be done before any payable ore will be met with. The tunnel was 
only 48 feet in length at the time of my visit, 23 feet being through the lode, which, however, was not yet 
cut through, and must therefore be even ·wider than this. The quantity of quartz in the gossan makes me 
rather doubtful of its probable richness in lead and silver in depth, as quartz does not decompose, and may 
be expected to be fo1md in depth in equally large proportion as in the outcrop. The lode is a strong one, 
however, and deserves to be prospected. 

Oomet-(Sections l 794-87M and l 796-8711r. Visited 20th October, 1890.) 
This property has deservedly attracted a large share of public attention, not only ,on account of its 

proximity to the rich discovery of galena and cerussite ore in the adjoining Maestri Broken Hill mine, but 
also from the number of lodes occurring in it, and the facilities for working them by means of adits. The 
principal workings are on Maestri's lode in the N .E. corn·er of Section 1796-87:M. Beginning at a point 
about 4½ chains south of the north boundary .and one chain west of the east boundary of the section, a 
tunnel has been driven to the north about 295 feet. Taking the bearings of the tunnel with an ordinary 
hand compass, I fqund that the course was N. 50" W. for 216 feet, then N. 17° E. for 79 feet. This bring;, 
the end of the tunnel on to the north boundary of Section 1796-87M. The whole of the tunnel is through 
somewhat clayey oxide of iron and oxide of manganese, except about 22 feet at the inner end, where a soft 
breccia of angular slate fragments is met with, apparently forming the footwall of the lode. If this point 
is joined to the point in Maestri's tunnel where the footwall of the lode is met with, the course of the lode 
is found to be N. 68° W., which I believe is not far from the truth. I am surprised that the Comet and 
Maestri Broken Hill Companies should be. content to remain so much in tlie dark as to such a very 
important thing as the true course of their lode. It is quite worth the expense of driving to the boundary 
in·each mine along the footwall. It is not even yet quite certain that both mines are on the same lode, 
though I think that there can be very little doubt that this is the case. As both adits are in gossan ore 
from the mouth, it is clear that the lode cannot be less than 4 chains in width, measured on a horizontal 
plane. If the apparent dip of 35° seen in the footwall in Maestri's. tunnel is anything like. the true dip of 
the lode, its thickness must be about 150 feet measured at right angles to the walls. 

At 29 feet back from the end of the adit a winze 18 feet deep has been sunk on the lode, and two 
drives have been made from it, one S. 70° E. 12 feet, and the other N. 12° E. about 14 feet. The last 
6 feet of the latter was in the breccia met with in the adit everhead., In sinking the winze, crystals of 
carbonate of lead soon beg·an to appear, and became more and more plentiful as it went down, till in the 
bottom re~lly good ore was obtained. In the two drives from the bottom of the winze cerussite crystals 
-0ccm very freely, together with yellow oxide of lead, locally· known as "canary ore." The ore appears to 
be improving every foot it is sunk upon, and there can be little doubt that even better ore is under foot. 
UnfortnnatPly, water became troublesome, and the winze could not be sunk deeper. The adit is only a 
few feet above the level of the creek which traverses the Maestri Broken Hill and Comet properties. In 
order to strike the lode at a lower level, the manager has determined to drive from another gully in Section 
1794-871\I. This work was just begun at the time of my visit. The drive will strike the lode only 40 feet 
below the first adit, or 22 feet below the bottom of the winze. It is believed by the mining manager that 
the lode will be struck in 360 feet of chiving, but this is on the supposition that the course of the lode is 
about N. 27° W. Should it prove to be, as I incline to believe, N. 68° W., the distance to be driven will 
be over 500 feet. Under the present circumstances of impossibility of getting pumping engines on to the 
ground, the policy of dl'iving this adit at so small a depth below the first one is, in my opinion, quite 
justifiable, especially as it will prospect a good deal of ground and settle the question of the course of the 
lode. B9th this and the Maestri Br.oken Hill Mine will, however, ere long require to be worked from 
shafts equipped with good pumping machinery .. 

The Maestri Broken Hill Company's eastern lode, running about N. 30° W. has been found cropping 
ont, has an ironstone gossan on Section l 794-87~r, but nothing ]1as yet been clone to test it. . 

In the south section the ground rises very rapidly into a steep hill 486 feet in height above the level 
of the creek at the tunnel mouth. ·rhe southern boundary of the section lies along the ridge of the hill. 
The lode in Kozminsky's Section 2297-87u, which I c.escribicl as Lambie and Davis's in my former Report, 
lias been traced into the· Comot ground, several trenche,i having been dug upon it In one of these it is 
seen as a gossan of iron oxide 27 feet wide, and a pit has been sunk upon it about 10 feet without coming 
to any unoxidised ore or lead minerals. This is about 63 feet higher up the hill than where galena is seen 
in the lode on Kozminsky's section. 'l'he course o.f the lode appears to be about N. 35° W. .Going west-
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ward along the south boundary of 1796-87M another lode is struck,, 126 fe'et lower than the above trench. 
Here there is a small lode of galena and carbonate of iron, running about N. 30° W., about 2 feet wide. 
This continues south into Kozminsky's section, and has been bared for about two chains in a surface trencl1. 
It is in the valley of a small creek, and could be worked by an adit driven from a point some distance down 
,this. Both these lodes ai-e well worth testing. The upper one has been proved to contain galena over 
300 feet above the water-level. 

J.1laest1·i Broken Bill-(Sections 2356-87M and 2355-87M. Visited 23rd October, 1890). 
This mine has at present the best show of ore on the field. The workings are in the S. W. portion of 

Section 2356-87M, close to the boundary of the Comet ground. About a chain east of this boundary 
carbonate of lead was found in the large creek passing along the south of the sections. Somewhat soft 
iron and manganese oxide gossan being found cropping out on the north side of the creek, a tunnel was 
driven into it in a direction N. 12° E. This almost at once struck rich cerussite and galena ore, which 
continued-to be found in large "quantities through the iron and manganese oxides that form the bulk of the 
lode, for about 120 feet. At 120 feet from the mouth of the drive a band of carbonate of iron striking· 
N. 25° W. was encountered. After passing through this the drive continued in iron and manganese oxides 
to 206 feet without coming upon any more lead ore. The gossan ore in this portion of the tunnel is 
arranged in bands running about~- and W. At 206 feet the footwall of the lode was struck, also running 
east and west, and dipping southerly at an angle of 35°. The country rock from here onwards was bl'own 
slate. and sandstone, much stained with oxide of iron, and much broken by joints, so as to have a somewhat 
rubbly character. Occasional crystals of cerussise and pyromorphite and some talc were found through 
this country. At 447 feet the course of the drive was changed to N. 35° E, so as to go more directly 
towards the eastern lode seen on surface. About 70 feet had been driven on this new course at the time of 
my visit. At about 482 feet a vein of manganic ironstone, 1 foot 6 inches wide, was cut through, running 
N. 55° W .. The drive is to be continued to cut No. 2 lode, which ought not now to b_e far distant. 

The ore in the first part of the adit seems to run obliquely across the lode, supposing the course of the 
latter to be E. and W. as shown by the footwall, or N. 68° W., as calculated from the evidence of this and 
the Comet mine. At 55 feet from the mouth of the drive a course of ore from 6 to 7 feet wide, carrying 
galena in bands up to a foot and more in thickness, was passed through, running N. 2° W ., and dipping to 
the west. Another course of excellent galena ore in the mouth of the drive runs obliquely across it also a 
little to the west of north. Taking the run of these galena bands with that of the carbonate of iron. band 
cut at 120 feet, I think that it will be found that there is a shoot of ore crossing the lode obliquely in a 
north north-westerly direction. This would agree with the discoyery of ore in the Comet winze, which is 
on the northern side of the lode, whereas Maestri's find is on tlie southern side. A line running N.N.W. 
from Maestri's winze would not go far from the Comet winze. Should this theory prove correct, it will be 
likely that other shoots of ore will in the same way be found to lie obliquely across the main lode mass. 
A supposition suggests itself that the ore belongs to a north-westerly· lode runn_ing through the large east
and-west one. This is possible, and will-be tested by the new adit in the Comet ground. 

A winze has bee~ sunk 25 feet in from the mouth of the adit to a depth of 21 feet, but, as water began 
to collect, two drives were opened out at 16 feet eastward and westward, on a course N. 75° W. The east 
drive was 9 feet clear of the winze when I saw it, and the west drive 15 feet. The latter was in splendid 

. cerussite ore, with a good deal of galena and sulphate of lead. The eastern drive was not so rich, though 
still very good. The lode in the winze and these drive:; is very rich. The manager estimates that he has 
obtained 40 tons of first-class galena, 8 tons of good mixed galena and cerussite, and 70 tons of cerussite 
ore from all the.workings. No bulk assay has been made, b~it numerous small parcels assayed have all 
given rich returns of silver. It may be seen without assay that the ore is rich in lead, and the assays give 
every reason to believe that it has a high silver content. The owners of this mine have been fortunate in 
striking· this rich bunch of ore 'right at the outset of their mining operations. Even though the shoot 
should prove to be of limited extent, which the find in the Comet renders unlikely, there is good ore 
enough now in sight to 1fay fol· machinery to sink on the lode to a depth of 200 or 300 feet. 

Part of the difficulty of ascertaining the course of the Maestri's and Comet lode lies in the fact that 
the outcrop cannot be traced any distance on surface with any certainty, as the ground soon becomes 
covered with loose gossan from the outcrop of No. 2 lode, lying higher up the spur. This is a very large 
outcrop of iron and manganese oxides, covering in places two or three chains in which, running north
westerly across the top ofihe bridge under which the adit is driven. Pyromorphite has been found in the 
ironstone in places, but in no quantity ; one or· two shallow trenches have been <lug on it, but nothing 
further. The extension of the main adit should soon reach this lode. Should it contain payable ore' the 
value of the mine will be immensely enhanced, as it is a very large lode, and there is likely to be a much 
greater length of it in the sections than of the No. 1 lode. From the difference in their courses these two 
lodes ought to run into one another. 

The manager of the company informed me that there was a third lode• known to exist on the leases 
held, on section 2355-87M, showing siderite, quartz, iron and manganese oxides, blende, pyrites, and a little 
galena. I had not an opportunity of visiting this lode, which has not yet heen prospected to any extent. 

Kozminshy's Sections-(2297-87-M, 2332-87M, and 2333-87~1. Visited 20th October, 1890.) 
Nothing was being done on _this ground at the time of this visit, and· so far as I could learn nothing of 

consequence had been done on it since my former visit. On this occasion I again looked at the two lodes 
in the north-east of Section 2297-87M, but found that nothing .new had been done. The bulk of the lode
matter in both lodes is carbonate of iron. In the large eastern lode there is not so much galena showing 
now as formerly, as the prominent pieces have been picked out, and the whole exposure has become dis-

, coloured and dirty. The tracing of this lode into the Comet section has shown that its course is about 
N. 35° W. It is too good to be neglected as it has been, but as a company has been recently floated to 
acquire these sections, it may be hoped that work will now be vigorously carried on. 



I 

40 
· The large gossan lode in the. north-west corner of Section 2297-87M, .which I formerly described as 

showing crystals of chromate of lead, has been traced south-west through the south-east corner ofl851-8711r, 
and thus appears to ha:ve a N.E .. and S.W. course. . ' 

Talune Oompany-(Sections 2379-87M and 2380-87M. Visited 20th October, 1890). 
At the extreme S.W. comer of Section 2379-87111 ironstone gossan is found freely, and a lode most 

likely exists in the near neighbourhood. 

The work on the ]eases at the time of my visit was confined to driving a tunnel on the north section 
(2380-87M), not far from the.middle ofit. This drive is being put in to the eastward from the side ofa 
creek to cut two gossan lodes .found higher up on the hillside. One of these, which should be struck in 
about 50 feet of driving, is a little over three feet wide in the outcrop, and runs about N. 5° W. The second 
outcrop has only been touched, not even cut through by a trencl1, so that its .course and thickness are still 
·unknown. A third small gossan lode, about two feet wide, was cut almost at the mouth of the drive. 
About a chain and. a half down the creek from the tunnel yet another gossan outcrop has been found. The 
manager is waiting for drier weather before cutting through this by a trench in the bed of the creek. 
Nothing can just now be said as to its size or course. 

On the hill to the west of the tunnel and across the creek from it, a more prom1smg outcrop than any 
of the above is found, but has not yet been touched at all. It appears to run N. 5° E, but this is not very 
certain, as there is a lot of loose gossan lying about, and there is no guarantee that the two outcrops from 
which the course was taken are parts ~f the solid lode, or only large loose blocks. An adit from near the 
creek, about 180 feet long, should cut this lode at a depth of about 100 feet, as the hill rises very steeply. 
This outcrop is a much larger and more likely one than those that are now being driven upon, but all require 
prospecting. Nothing but gossan has yet been found on this section, though the number of lodes and their 
character give good hope that valuable ores will be found in time. 

On the southem section, however, ·2379-87111, galena has been obtained in low ground hy the side of a 
la1·ge creek passing through the holding. The galena is in large cubical pieces, unlike the general character 
of the galena in other parts of the field, which is rather fine-grained. The lode appears to run about 
N. 80° E., and consists of 3½ feet of soft earthy manganese and iron oxides, with a vein of quartz from 8 to 
12 inches thick, carrying a little iron and copper pyrites. No galena could be seen in the lode when I 
visited it, though numerous pieces ofit we1·e lying all round, so I presume the galena vein must have been 
covered up by tl1e loose deb1-i~ which has accumulated on the floor of the small cutting that lias been made. 
A small vein running N. 40° E. has been trenched on each side of the creek, and a few pieces of·galena 
appear to have been got from it. Nothing can be done here except in fine weather or by getting machinery 
to drain the workings. Efforts should be made in the dry weather to trace the lode further away from the 
creek. The trenching that has been done seems to me to ha\te been off the main line of lode and only on a 
branch vein. 

Adelaide P1·oprieta1·y-(Section 2302-87111. Visited 21st October, 1890)." 
This section is remarkable for the great development of ironstone outcrops upon it, there ~eing three 

large strong lines of them converging to a point about six chains from the north-east corner of the section 
on the northern bounclarr. A bout a chain to the north of this point, in Section 2303-87.llf, galena and 
native silver were found in the outcrop of one of the lodes in a creek. The Adelaide Company, having 
obtained an _easement, began to drive on the course of this lode from a point in 2303-87111, about 30 feet 
north of their own boundary. '.l'he course oftl1e_ drive is about S. 15° W., and it Iiad been driven about 60 
feet when I saw it. The outcrop of the lode stands up as a high 1·idge of ironstone immediately above the 
tunnel, and may be traced to the top ofth·e steep hill lying south of it, and over into the next valley. It 
o~en formil a wall from 12 to 15 feet in height, composed of oxides of iron and manganese, with some 
quar~: course, N, I& W. To the west of this lode another one is found on the side of the same l1ill, also 
standing out a~ a bold ontcrO"p, and 1iaving- a coul'se N. 30° E., wliicli should make it join with the first one 
about where tlie tunnel strikes it. This outcrop consists of oxide of iron, often in reniform fibrous shapes, 
oxide of manganc~e, and a good deal of quartz. It is very large, quite 30 feet wide in several places. The 
third lode is seen in the side of the creek, forming steep cliffs 20 to 30 feet high, about four chains S.W. 
from the tunnel, rmd running to meet the other two lodes about where they junction. The outcrop of this 
lode may be seen for quite two chains along: the creek. It consists of oxides of iron and manganese, with 
but little quartz, .arnl i~ soft in pluces, and full of small caves. All these lodes liave a very promising 
appearance, especially the first and third. [ understand it is intended to crosscut from the main adit to test 
the second one above mentioned. 

The tunnel pnssecl through soft gossan containing some chromate of lead for 36 feet, and then struck 
bands of carbouate of iron separa tee! by partings of oxide of iron, and mostly carrying a little galena and 
blende, together with a few quartz bands. A little fairly good galena was occasionaI!y found between the 
various bands, ancl some phosphat13 of lead was also got in the cellular quartz. All the bands appear to be 
lying about E.N .E. and W.S. VV ., which is nearly square across the line of lode as seen on. surface. This 
may be due to. the junction of one of the other lodes-the third one possibly, as it has about the same course 
as these bands; 01·, as in Maestri Broken Hill mine above described, the shoots of ore may lie across the 
lode at an angle to its course. So far no payable ore had been got in the workings when I visited them, 
but I have little doubt that it will soon be found, and that this will prove a good mine. It is encouraging 
to find galena in it so high above the water-level, as it gives hope that it may be worked by adits for a fong 
time before -sinking becomes necessary. 
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Anderson Proprietary-(Section 2303-87M.) 

It was on this,section that native silver was found in the outcrop of the first 'lode ofthe Adelaide 
Company's. A manager had been appointed, but had only arrived on the ground on·the day when I was 
at the Adelaide, and as he said that nothing had been done on the section, and that he was only going to 
begin prospecting it, I did not go over it. The Adelaide lode ought to go rigl;it through this ground, and 
if found on the_ north side of the creek may be easily prqved by a drive along its course. · The country north 
of the creek is mostly serpentine. ' 

Sections 2354-87M-(Dimdas Extended) and 2336-87M (Devonport) were in much the same case as 
the last. Managers had just arrived to begin prospecting the claims, so I did not think it worth while to 
go to them at the present. The original prospectors could not be got hold of to show what had been ·found, 
and without a guide it is quite labour lost to hunt for the lodes. · 

Bonanza-(Section 2317-R7M. Visited 21st October, 1890.) 
On this section a tunnel is being driven to cut a lode which crops out strongly on the slope of a high 

hill. This outcrop is mainly of hard clayey and siliceous oxide of iron. The tunnel had been driven 40 
feet when I visited the ground, and the lode was expected to be cut very shortly. The country passed 
through was brown clay with veins and n01;lules of brown iron ore. This tunnel is about 207 feet below the 
top of the ridge. About 54 feet lower down another tunnel had been commenced from the side of a small 
Cl'eek. This was driven some 20 feet or so through the same sort ofcountry as the upper one, but had been 
discontinued until the upper one should have struck the lode and ascertained its position better. There are 
two ironstone lodes in the south-east portion of the section, and they should join one another near where the 
tunnel should strike them. I did not care for the appearance of these outcrops much, as they were very 
clayey and siliceous, instead of being mostly iron and manganese oxides. From this I infer that the lodes 
in depth will consist principally of clay and quartz, instead of carbonate of iron, which up till now has been 
the colliltant concomitant of the galena wherever found throughout both the Zeehan and Dundas Districts. 

In a small creek running south through the section, however, very good-looking loose gossan is found 
in great quantity. This is probably from Kozminsky's chromate of lead lode, which has been traced S.W. 
from· Section 2297-87M through the S.E. corner of 1851-87M, about to the boundary of the Bonanza 
section. The manager has begun to trench in two or three places to pick up the outcrop of this lode, 
which ought almost certainly to be soon found. 

Very pretty green serpentine is found on the north boundary of this property. It is, unfortunately, much 
cracked and jointed ; but on being cut into it is very likely that stone fit for lapidaries' purposes may be 
obtained. 

JYiount Dunda1 Company.-(Sections 1708-87M, and 1724-87i.r. Visited 23rd October, 1890.) 

Two very large wide outcrops of iron and manganese gossan are found in Section l 724-87M. A tunnel 
has been driven, beginning at a point in Section l 708-87M about 600 feet west -of the centre of its eastern 
boundary, on a course of S. 70° E., to prove the ground at a depth of about 250 feet below the crown of 
the hill on which the more westerly lode crops qut. The mouth of the tunnel is in hard black slate, very 
much contorted. After passing through 322 feet of this, a lode was struck, running about fair across the 
drive, or N. 20° E., and dipping easterly about 1 in 1, composed of white rubbly cellular quartz, with very 
little oxide of iron stain. 'fhere is an outcrop of quartz on the surface corresponding to this lode, mentioned 
in my former report on this district. The drive continued to pass through it for 61 feet, when the hanging 
wall was reached. The country now met with was rather decomposed serpentine, so that' this quartz lode 
appears to be of the "contract lode" character, interposed between slate and serpentine. The serpentine 
country was cut through till a point 451 feet from the mouth of the tunnel had been reached, and here the 
footwall of the gossan lode seen on top of the hill was struck. This lode is of very large size in the adit as 
well as on surface, for it has now been driven across a distance of 179 feet without coming to the hanging
wall. The course of the footwall in the adit is N. 10° to 12° W., and its clip slightly to the east. The 
lode-otuff varies a good deal. The footwall portion is very flinty, but the bulk of the lode rather soft and 
clayey. It contains a great deal of cellular and flinty friable quartz, and is more or less stained with oxide 
of iron, though this is not in any large quantity. On the surface the gossan is very clayey and full of 
quartz also, but is harder and contains more oxide of iron than in the drive. It is not at all like the iron 
and manganese gossan found on Maestri's and the Adelaide lodes. From its nature on· surface and in the 
adit I expect that the lode will continue to be very siliceous in depth, and will not contain much carbonate 
of iron. In the adit the lode-stuff appears to be thoroughly oxidised, and from its porous nature it is 
probable that it will continue so clown to the water-level. If the lode contains lead and silver in any 
quantity, they will probably be fonnd close to and below this level. The only sign of valuable metals yet 
found is at from 460 to 476 feet from the tunnel mouth, where a good deal of chromate of lead has been 
discovered. This shoot of chromate ore appears to be widening as it goes down, being only about 10 feet 
wide in the roof of the drive, while 20 feet wide in the floor. A winze is being sunk upon it. I look upon 
this ore as a good indication of better ore being found in depth. 

The other gossan lode seen on surface has not yet been tested in depth. It appears to me to be ofa 
rather more promising nature than the first one, the gossan being less siliceous and containing more -oxide 
of manganese. I confess, however, that this preference of the iron and manganese gossan to the clayey 
and siliceous lodestone may be only a prejudice, as the knowledge yet gained of the anatomy of the Mouµt 
Dundas lodes is much too limited to allow any conclusion, favourable or unfavourable, to be safely drawn 
on the point. It may prove that quartz is a better gangue for bearing lead and silver than the carbonate- of 
iron. (These remarks will also apply to what has been said of the Great Nevada ant!. Bonanza lodes.) 
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In a lode of the great size of that cut in the adit, it is most probable that the ore exists in patches and 

shoots, and further prospecting may yet find a Bonanza in it. The discovery of the chromate shoot shows 
that there is lead ore in the lode, and gives hope of better ores being found below. The further develop
ment of this mine will be watched with great interest by all who have anything to do with the field . 

.1Waestri Silvm· Pm~pecting and Mining Associatiun-(Section 2549-87M. Visited 24th October, 1890.) 
Near the N .W. corner of the section some wo1:k has been done close beside a creek which here falls 

about 60 feet very rapidly in a succession. of smal'l waterfalls ; consequently an adit could be driven under 
very favourable circumstances. In this creek several veins of solid white quartz up to three feet thick are 
seen. These, however, do not appear to be regular reefs, but rather what miners call " co~ntry quartz"
,that is to say, irregular veins and bunches of no considerable extent. ·Near one of these veins a few crystals 
of galena and blende have been found in the joints and cleavage planes of the schist country rock, but as 
far as I could see there was no sign of the existence of a lode. A dyke of greenstone about 8 feet wide is 
found near here, and it is likely that the formation of the quartz bunches and the deposition of the minerals 
were due to its intrusion. The rock in which .the galena was found is undoubtedly the country rock, not 
lode stuff at all. The occurrence of minerals in fractures in country rock ·is very common, and no 
significance can be attached to it. " 

About seven chains from the south boundary, and one chain from the western one, two trenches have 
been 9ut on a steep hillside. Some rather indefinite veins of quartz and gossan have been found in them. 
The quartz and a silicified schist associated with it earry iron pyrites and a little siderite. The veins are 
,small and do not give much promise of permanence. Some assays are said to have been obtained from 
them of about 4½ ounces of silver to the ton however, and as they may come together and make it into a 
better lode in depth, some more prospecting might well be done on them. I do not, however, think that 
present appearances warrant the driving of a tunnel 300 feet long as is proposed. The outcrops might, 
with advantage, be cut into a little more deeply on smface so as bette1: to expose the lodes. I have very 
little hope of the success of any operations upon thel_ll, 

GENERAL REMARKS. 

As far as I could learn there was verv little more to see on the field on the Sections not visited· than 
quite undevelope_d outcrops of gossan ; mining work is only beginning on many of them. The character of 
the Dundas field can be fairly gathered from the description of the above selection of the Sections. I have 
no doubt at all as to its ultimate success ; that is. as assured as any mining district's future can be. If 
worked in a legitimate manner, and not for speculative purposes, its development should be rapid. The 
field has several advantages to compensate for the difficulties in opening it up; it has good timber, good 
water, and great facilities for drainage by adits. Where ordinary tram ways could not be constructed there 
are few places where a short wire rope tramway would not connect the .mines with practicable routes for 
them. Aerial tramways are not in common use in this Colony as yet, but I expect that they will be found 
very useful at Dundas. I do not like to speak-positively as to the possibilities of getting water-power on 
the field, as I saw it when the streami were all full, after a longish wet season, but I should think that it 
is quite possible to get a supply of water for power from some of the larger creeks without much difficulty. 
In the deep valleys in which they lie it is very improbable that there are not many places where reservoir11 
might be constructed at a low cost. Shoultl water-power be available electric energy might be utilised in 
a great many ways with great advantage. The use of electricity in modern mining is increasing very 
rapidly, especially in the United States of America. There is one source of energy that might he utilised 
for the South Dundas field at any rate, in the Big Henty River. It is not too far to bring electric power 
from this, and the water supply is a never-failing ·one. For the northern field there ie plenty of power to 
be utilised in the numerous large affluents of the Pieman River. 

In concluding my· report of the state of the Dundas field, I have to acknowledge my gratitude to the 
various gentlemen who took so much trouble to show me over the propetties, for the courtesy and kindness 
which they have showed to me.- I am especially indebted to Mr. Charles Robb, who gave up four days -of 
his time to guide me from Mr. Meredith's camp, near the Pieman River, to the South Dundas field .. 
Without his assistance I should not have been able to find my way through the northern field. 

COAL MEASURES AT THE HENTY RIVER . 
. On my return to Strahan from Dundas and Zeehan I made a discovery which may have a great 

influence on the future of these fields. Messrs. Jones and Bethune having applied for a lease of some 
ground for limestone, to be used as flux, wished me to look at it, especially as the limestone was full of 
fossils. The limestone was found in a creek running into the Big Henty River, on the north side, a 
short distance above the railway bridge. On making an examination I faun.cl that there was• a con
siderable extent of ground along the 1·ailway line, just north of the bridge, occupied by a coarse white 
grit 01• sandstone. I was not able to define the boundaries of this formation, but it must be over two 
or three miles long and quite a mile in width. The creek in which the limestone was found has cut 
through this sandstone, affording a section of the strata about 200 feet deep. The stream falls very 
rapidly, there being about five small waterfalls from 8 to 30 feet in height in the space of about 1ialf a 
mile. The strata appear to lie almost horizontal, and to be very little disturbed. Below the gritty sand
stone I found beds of fossiliferous sandstone containing species of Spirife1·a, Productus, and Fenestella. 
Going. down the creek these sandstone beds were found to alternate with beds of mudstone and impure 
limestone, containing the same sort of fossils. The limestone is as a rule much too impure to be used as 
a flux ; it contains a great many pebbles which would increase the per-centage of si!iCla in it to far 
too high an amount. Some of it would probably burn to a fair hydraulic lime or cement, as it 
appears to be somewhat argillaceous. Below the lowest limestone beds come others of black shale 
or slate, with but few fossils; and.beneath these, again, a~ a height of only about eighteen feet above 
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the level of the Henty River at the bridge, I found black shale very full of impressions of 
ferns characteristic of our lower coal measures, belonging to the genera Glossopteris, Gangamoptm·is, 
and Nreggerathiopsis. These were the lowest beds seen, for immediately below them down the 
creek I found clays containing leaves of a Tertiary type, doubtless belonging to the series of Tertiary 
leaf-beds surrounding Macquarie Harbour. These must rest against an escarpment of the coal-measure 
rocks. The discovery of the Glossopteris shales under the limestones is· the point of importance 
in this section, as the same succession occurs in the Mersey and Don coal-field ; and · there the coal 
seams are closely associated with similar Glossopteri.~ shales. It is not unlikely tiiat there may 
be coal at the Henty also underneath them. The probability of this being the case is q Llite sufficient 
to warrant testing the measures with one or more diamond drill bore-holes. The first one of these would 
be well located ju~t where the shales were found, the place being easy of access, and well supplied with 
wood and water. Should coal be proved to exist, its proximity to the railway from Strahan to Mount 
Zeehan would render even a small seam valuable. The coal seams, if any, will probably be found to extend 
under all the gritty sandstone seen on surface ; and there is enough of this visible to show that there would 
be a considerable field. The country has not yet been explored to determine the probable size of this; but 
the finding of carboniferous fossils at Bell's and Hall's, at Mount Zeehan, makes it probable that the area is 
greater than might be suspected. We cannot tell, either, that the coal measures do not extend under the 
Macquarie Harbour leaf-beds, which occupy the flat ground betw_een the Henty Rivel' and Strahan. The 
benefit to be got from the discovery of coal in this locality is so great that a much more remote chance of 
finding it would be worth trying. There may be no coal at all, or only thin worthless seams ; but, on the 
the other hand, there is a good chance of finding a payable seam. I hope to hear of the ground being soon 
tested. , 

Near the Henty Ferry there is a bed of clay lying underneath the drifted sand-dunes. This appears to 
the eye to be of good quality, and may be very useful to make into bricks for the furnaces at Strahan and 
Mount Zeehan, and I therefore draw attention to it. 

1 have the honor to be, 
Sir, 

Your obedient Servant, 

A. MONTGOJY,IERY, .LW.A., Geological Survey01·. 
To the Secretary qf Mines, Hobart. 

REPORT ON THE GEOLOGICAL STRUCTURE OF THE BEACONSFIELD 
GOLDFIELD. 

Geological Surveyor·'s Office, 
Launceston, 10th July, 1891. 

SrR, 
I HAVE the honor to report to you the results of my geological examination of the Beaconsfield 

District. 

.Llfaps.-In order to illustrate and render the· report more intelligible, there are sent herewith the 
following maps :-Plan No. l, a plan of the Beacons-field Goldfield, showing the position of the principal 
mine workings and the strata in which they occur; Plan No. 2, a plan of the Tasmania mine and 
enclosing strata, the latter being shown on the horizontal plane of the main adit; Plan No. 3, a similar 
plan of the underground workings of the Little Wonder, Moonlight, and Amalgamated West Tasmania 
mines, and a section across the Cabbage-tree Hill, showing the order of superposition ·of the strata. 
These maps are compiled from the official maps of the sections held under lease and otherwise in the 
district, the plans of the underground .workings of the mines furnished by the owners annually to the 
Inspector of Mines, and my own surveys. Mr. G. T. Eddie's valuable maps of the '.rasmania mine we~e 
also used at times, and I have to acknowledge Mr. Eddie's great courtesy in allowing me the use of his 
original plan. . 

My first and principal examination of the district was in January and February, 1890, though several 
visits were made to it subsequently, hence the state of the mine workings shown on the maps is generally 
as seen at that time, later workings not having been in all cases plotted. The extensions of workings made 
since the beginning of 1890 have not, however, to my knowledge resulted in giving any further information 
as to tbe geological structure of the ground. 

Previous Reports.-Two reports on this district have been previously made to the Government-the first 
by'the late Mr. Charles Gould in 1866, entitled " Geological Surveyor's Report of the country near Ilfracombe, 
in the West Tamar District"; and the second in ]883 by Mr. G. Thureau, F.G.S., on the "Beaconsfield_and 
Salisbury Mining District." Mr. Gould's excellent report deals with the general geology of the country, 
and more particularly with the large deposits of iron ore near Ilfracombe and at Anderson's Creek. A f1;1-ll 
narrative of the attempt to work these ores for iron is given by Mr. T. C. Just in the "Tasmanian Offimal 
Record, 1891." Analyses of the ore, the iron manufactured from it, and the slags from the smelting are 
given by Mr. R. M. Johnston in his " Geology of Tasmania," on page 28 ; and another analysis mad~ for 
Mr. Gould by Mr. G. Foord, of Melbourne, is given in the "Monthly Notices of Papers and Proceedmgs 
of the Royal Society of Tasmania, 1866," page 84. To the full information ae to these interesting iron
stone deposits given in these papers, I have nothing to add further than the remark that the increasing use 
of chromium steel bids fair to render what was formerly the defect in the iron made from them, namely, its 
percentage of chromium, its principal merit at some future, but perhaps not distant date. · 
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As regards the present mining district of Beaconsfield, gold does not appear to have been found in it 
till lono- after Mr. Gould's survey, and consequently his report mentions only the general features of the 
country, and does not go into further detail than givi,ng the succession of the strata seen in the Middle 
Arm Creek (now called Blyth's Creek). As a general report it is most excellent, and should be consulted 
before the later and more detailed and restricted examinations by Mr. Thureau and myself are taken up by 
anyone desirous of studying .the district. 

Mr. Thureau's report deals more particularly with the portion of the country forming the Beacons field 
and Salisbury golclfields, and gives valuable information about the structure of the district as revealed at 
the time, and more especially as to the alluvial workings on the surface, and in the "deep lead" which runs 
along the eastern base of the Cabbage-tree Hill. As giving a description of the mines in their earlier stages 
of the principal features of the reefs, and of the Salisbury portion of the field which the present report does 
not deal with, it also should be read before this one is taken up. 

The report which I now have the honour to submit to you is the result of a still more detailed 
examination of the Beaconsfield Goldfield, with the following objects in view :-(1.) The obtaining of more 
definite knowledge as to the-relations of the various beds of country rock to each other and to the auriferous 
reefs, and their influence on the gold value of the latter; (2) The determination as far as possible of the 
position and effect on the reefs and the country of the various crosscourses or faults that clistnrb them; 
(3) The collection of further information as to the "deep-lead" or buried river channel running along the 
eastern base of the Cabbage-tree Hill; and ( 4) The noting in general of all facts connected with the 
geological structure of the district likely to be of interest a'nd value either practically or scientifically. 

General Topography and Geology.-Without going over the ground already traversed by the reports 
of Messrs. Gould and Thureau unnecessarily, it seems advisable to begin by recapitulating the principal 
facts as to the general topography and geology of the goldfield. The main feature in both respects is the 
low range known as the Cabbage-tree Hill, running N. W. and S.E. about two miles inland from the Middle 
Arm of the River 'l'amar, and approximately parallel to it. The hill is a little over two miles in length, and 
averages from 350 to 420 feet in height above sea level. The same range continues on to the south-east under 
the name of the Blue Tier, this and the Cabbage-tree Hill having once formed a continuous range, which has 
been cut into two parts by erosion of the deep gorge ofBlyth's Creek, which now separates them. At its north
western end the Cabbage-tree Hill is separated by the Brandy Creek from rolling country, which forms the 
watershed be_tween the latter and Anderson's Creek. F1:om the Middle Arm the ground rises pretty evenly 
with a gentle slope to the base of the hill where the Town of Beaconsfield is situated. As the main street 
of the town is only about 100 feet above sea level, the slope from it seaward is so slight that the country 
may be called a plain. South of the Cabbage-tree Hill about two miles lies another hill known as the 
Blue Peaked Hill, and between them the ground is flat and somewhat marshy in parts. 1'his flat extends 
up the Flowery Gully, an eastern tributary of Blyth's Creek, to a point about due east from the Blue 
Peaked Hill. 

Several geological formations are represented in the district. The hills mentioned are all composed of 
hard metamorphic sandstones, slates, g__rits, and conglomerates, of probably Lower Silurian age. About a 
mile west of the northern end of the vabbage-tree Hill old volcanic. rocks are found, forming a large patch 
of serpentine country. The stratified Lower Silurian rocks are generally inclined at rather high angles of 
dip, and form some synclinal and anticlinal folds. Their general strike is about N .W. and S.E., corresponding 
with the long axes of the hills, the existence of the latter as hills being clearly clue to the greater resistance 
offered to erosion by the hard sandstones and grits of which they are composed as compared with the softer 
slates skirting them. The distance to which the Silurian formation extends toward,;; the Tamar cannot be 
accurately estimated as yet, as the surface is much covered with later deposits of gravels and clays. From 
the West Arm to the Middle Arm the shore is found to consist of sandstones, mudstones, and limestones of 
Carboniferous age, except at Beauty Point, where 'Tertiary basalts are found. The Carboniferous rocks 
cannot extend more than a short distance inland before the Silurian formation crops up from under them, but 
the junction of the two is obscured by more recent superficial deposits. These are of various ages, ranging 
from the early Tertiary to the Reeent period, the gravels of the "deep lead " being probably of the former 
age, while the shallower surface gravels are more recent. The deep alluvial ground of Flowery Gully and 
the flat between the Cabbage-tree and Blue Peaked Hills may contain deposits belonging to the older 
Tertiaries as well as the recent ones visible at surface, and may perhaps in places also cover the Carboniferous 
formation. 

The general history of the locality may be sketched thus :-Sediments of gravel, sand, mud, and 
calcareou~ matter laid clown on the :floor of a sea in the Lower Silurian period were hardened into grits, 
sandstones, slates, and limestones, crumpled into highly inclined folds, elevated into mountain ranges, and 
greatly worn a way by sub-aerial and marine erosion in the immense interval of time intervening between 
their deposition and that of t'he later Carboniferous beds. The latter were deposited as shell-banks and 
beds of sand and mud at a much later elate on the upturned edges of the older strata at a time when the 
surface of the land was relatively lower than at present, and the sea came well up to the flanks of the 
Cabhage-tree I-I-ill, which at that time must have been an island or peninsula, as the Carboniferous beds are 
found now nearly surrounding it. No great contortion of the strata has taken place since these beds were 
laid down, as they still lie almost horizontal, and show no signs of metamorphism or strain due to pressure. 
However, between the elate of their deposition and that of the early Tertiary deposits, elevation of the land 
must have taken place to a height probably quite 300 feet above the present level, as the next evidence of 
geological work which is met with in the district is the formation of the channel of the "deep lead." This 
is an old river channel, and the water that scooped it out must have run downhill to the sea; hence, as the 
bottom of tl!e lead is proved by the Ophir Company's borings to be now 270 feet below i,ea level, it must 
at one time have been more than that rlistance vertically higher than its present position. This elevation of 
the land snbsequently to the laying down of the Carboniferous beds very probably took place during the 
Mesozoic period, when the immense outflows of diabase greenstone, which are so prominent a geological 
feature, throughout the whole colony, were being emitted. This greenstone occurs very abundantly on both 
,;ides of the River Tamar from Middle Island up to Launceston. The channel of the lead was doubtless 
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eroded deeper and deeper as long as the movement of elevation proceeded, but after a time, the ground 
remaining stationary or beginning to subside, it began to become filled up with deposits of gravel. A 
movement of subsidence now appears to have set in, for the old channel became more and more filled up. 
At one stage it appears to have been a swampy estuary 01· valley, as there is in it a deposit of black mud 
mixed with fragments of timber, leaves, and other vegetable remains. It is from this portion of the alluvial 
beds that specimens were obtained of fossil fruits (see Johnslon's Geology of Tasmania, page 278), which 
enable the age of the lead to be certainly referred to the Older Tertiary ( Palmogene) epoch. This lead is 
therefore contemporaneous with some of the oldest deep leads of Victoria and New South Wales. As 
subsidence went on the old channel at last became entirely filled up. There is reason to believe that the 
subsidence did not cease wl1en the ground had reached its present level, but continued until the sea reached 
a point on the flank of the Cabbage-tree Hill at least 250 feet above the present tide-mark. The evidence 
for this is that we find at 250 feet above sea-level on the Moonlight Company's section (No. 349) heavy 
rounded water-worn stones and coarse gravel, and at the same height on the eastern slope of the range there 
are heavy deposits of similar gravel in Eastman and Kino-'s and Bruen's old workings. The deposits in 
these consist of boulders, heavy gravel, and clay, all mor~ or less horizontally bedded or dipping slightly 
seaward. Their being found on both sides of the hill up to a fairly constant level creates a great likelihood 
that they are remnants of a large. body of gravel which once surrounded the hill up to that level, but has since 
been almost entirely removed by erosion. The level of the highest occurrences of heavy gravel, therefore, 
probably represents the sea level at the end of the last period of st1bsidence. From the evidence obtainable 
in other parts of the colony· it is known that the extensive outflows of basalt which cover a large area in the 
northern districts, forming the best farming land, took place towards the end of the Pah:eogone or Older 
'Tertiary period, and it is possible that the disturbance caused by these resulted in elevating the land again to 
about its present level. During the progress of this elevation ( a slow movement in all probability) the 
deposits of gravel which had accumulated round the Cabbage-tree Hill have been swept away nearly down 
to the bed-rock, leaving only the remnants above mentioned and occasional gravel mounds on the plain _to 
attest their former existence. There is some of the basalt j 11st mentioned at Beauty Point and at Pomt 
Effingham, in the immediate vicinity of the Beaconsfield District, and a little further away, at Lefroy and 
.Back Cl'eek, it is again found, and this time covering auriferous deep leads. There is a possibility that the 
Beaconsfield deep lead may also run under the basalt towards Ilfracombe. 

From a consideration of this history the obscure and patchy character of the alluvial deposits will be 
understood, and it will be seen that the eonfiauration of the present surface can afford little, ifany, indication 
of where the deep ground lies. 

0 

Deep Lead.-While this history is fresh in mind, it is well to finish our consideration of the " Deep 
Lead." It has long been known that along the eastern base of the Cabbage-tree Hill there exists deep 
alluvial ground, this being proved by numerous shafts and prospect holes. The main street of Beaconsfield 
(Weld-street) is almost fairly upon the centre of this grot'md. The principal workings have long since been 
abandoned, and it is hard now to fix the sites of even some of the old shafts with any certainty. Such as I 
could determine are shown on Plans N os. 1 and 2. All these old workings were either on the" high reef" or 
sloping edge of the lead, or on false bottoms. The lowest workings were 112 feet from the surface on a 
false bottom of black ligneous clay. None of the workinO's have yet reached the " gutter" or bottom of 
the old river channel. . I have not been able to obtain mich really reliable information about the old mine 
workings, the accounts given by various presumably well-informed persons being very conflicting. It 
would seem, however, that the workings on the "high reef," that is, on the Silurian bed-rock forming the 
sloping sides of the channel, were fairly payable, and .that there was also a good deal of gold on the black 
false bottom. No good section of the lead has yet beeri obtained. The diamond drill bores recently executed 
by the Ophir Comp.any do not give a satisfactory section, as the greater part of the boring was done without 
bringing up any solid core, and consequently the exact nature of the strata passed through is somewhat 
doubtful. Two bores ,vere put clown, marked D and E on Plan No. l, and Ophir bores No.land 2 on J?lan 
No. '2, to a depth of375 feet and 286 feet respectively. 'l'he following section of the deeper bore was given 
by Mr. Bowen, the Director of the Company, who superintended the boring :-

" First bore, 375 feet, passed through from surface sandy clay with gravel to 40 feet, then pug 200 
feet, then gravel containing gold at two ounces to load, then boulders . to 300 feet intermixe_d w_ith clay, 
then black clay, 50 feet, then decomposed timber, &c., then wash to bottom." Elsewhere m lus report 
Mr. Bowen says that at the bottom of this bore there were 9 feet of wash with gold at the rate of 4 ounces 
to the load. The second bore bottomed on limestone at 286 feet, and had "about 12 feet wash, giving 
returns at 2 ounces to load." If these results are reliable the richness of the lead would be phenomenal. 

'l'he Ophir shaft, ,vhich was sunk to a depth of 300 feet in the alluvial and bottomed on sandsto1;e, 
ought to have given an excellent section of the lead ; but I have not been able to obtain any 11;ore definite 
account of it than that it passed through a succession of beds of gravel, sand, and clay, occas10nally con
taining a little gold. · The surface of the sandstone bottom sloped to the north-east, showing the shaft to be 
on the south-western side of the gutter. Orchard's shaft (see Plans 1 and 2) struck limestone bottom at 
192 feet, clipping south-wes.terly, and between it and the Ophir shaft the bores E and D stril~e bottom at 
286 feet and 375 feet; hence the "gutter" is evidently close to bore D. Owing to the swellmg nature of 
the ground the Ophir shaft has become twisted ancl more or less useless, and no work has been done on the 
lead from it. The policy of sinking a shaft in the solid rock to a depth well below the lead, and then 
driving out under it being adopted now by the Ballarat Company, is a much safer one than that of 
attempting to sink in the drift itself, and much more conducive to the economical working of the gutter. 

To the east of the Tasmania mine workings the lead evidently passes not very f~r fr?m the Lef:·oy 
shaft. The No. 4 and No. 5 levels of the Florence Nightingale mine were driven out mto rt, encounter11:g 
drift and gravel in the face, at depths of270 and 330 feet. The Lefroy shaft itself seems to have been :n 
alluvial material for about 70 feet, and then to have been sunk in soft clayey slate. The East Tasman~a 
bore and the workings of the Dally's United mine prove that the alluvial channel keeps close in_ to. the 
foot of the hill going south-east from the Lefroy shaft, and it most probably hugs the foot of the hill right 
to the Blyth"s Creek in this direction. Alluvial material was passed through in the first 300 feet of the 
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Tasmania main adit, and,for 412 feet in the mouth of the lower Cosmopolitan adit. Past this point I 
have not been able to trace it as yet to the south-east; but from the outcrops of solid bed-rock it almost 
certainly must pass under Blyth's Creek near the bridge on the road from Beaconsfield to Launceston. 
The northerly extension of the lead from the Ophir bores probably runs N.W. and then N.N.·w. out under 
Brandy Creek. Mr. Thureau in his report gives a sketch map showing two leads coming together from 
the N.W. and S.E. at the Ophir ground, and then breaking out north-easterly towards the sea. There is 
deep ground in this latter direction, f01· J. 1'. Allen 'bored some 170 foet at a spot. approximately 
marked on Plan No. 1, and was forced to stop without reaching the bed-rock by coming upon a bed of 
hard conglomerate baulders. The drives from the East Tasmania and Dally's United shafts, the shaft of 
the old Duke of Edinburgh mine, and the occurrence· of solid bed-rock near the intersection of W ekl and 
Crowther streets, together wi~h several wells and shallow borings put down from time to time by various 
persons, have, however, pretty conclusively proved that there is no outlet for the lead in this <lirection, and 
Allen's bore must be in a different lead. It is probably connected with a run of deep ground found to the 
eastward of the Beaconsfield Public _School, and perhaps this second lead may prove to be a branch of the 
Ophir one. 

The further tracing of the lead will probably be left until such time as the ,vorks now in progress will 
have demonstrated the payableness or otherwise of the part about to be worked .. Should the result· be 
favourable the extensions of the lead will be of very great importance. The tracing will be rather a slow 
and expensive matter, as it will require series of lines of borings across the most probable courses of the old 
channel. , 

As to the prospects of the gutter proving payable there is much difference of opinion. 'rhere is no 
doubt that the upper portions of the gravels have been auriferous, but a very general opinion appears to 
prevail locally that under the false bottom on which the deepest workings are situated there will he no 
payable gold. The grounds for this notion are difficult to imagine. Rightly or wrongly a belief is very 
prevalent in the district that the good results got from the recent Ophir bores, and from a previous bore 
called Orchard's bore on Plan No. 2, were not genuine,-in fact, that the bores were" salted." No good 
reason is ever given for this belief, -which is a most unfortunate one for the district, as a mere suspicion of 
such a thing ucts as an absolute bar to investment of capital, and I quite fail to see any reason why gold 
·should not have been genuinely got from the bores. 011 the contrary, there are good a pl'iol'i reasons for 
thinking that the lead ought to be richly auriferous. 

The channel has been eroded through the auriferous Silurian rocks. We know that the reefs existed 
before this erosion, for the Tasmania reef, as above stated, has been found to be cut-through -by the lead in 
the most easterly workings. It is clear, then, that a large piece of this reef has been cm out and sluiced in 
the old channel. But all the time that the latter was being eroded the surface of the Cabbage-tree I-Iill 
and its numerous contained auriferous veins was being also worn <lown, and in natural course the contained 
gold would find its way into the channel. The fact that the gravels filling the lead arc all derived from the 
Silurian grits and sandstones disposes of any objection that perhaps at the time of formation of the channel 
the adjacent hill slopes were covered with coatings of more recent rocks, of the Carboniferous period for 
example. If these had existed they would have contributed th.eir share of the gravels. Now, all the time 
that the river channel was being cut down, which must have been coneiderable, it acted as :i. sluice to 
concentrate the gold brought down from the adjacent hillsides. The later gravels derived from these same 
b_illsides have been proved to be auriferous, then why not also the earlier ones? Further, it may be 
,observed that while the later gravels were deposited dming a period of subsidence ,vheu the channel was 
slowly filling up, and therefore the gravel once deposited was ·bt1t little disturbed afterwards, in the earlier 
stage the gravel never could nccnmulate, but was swept out by the force of the stream which was cutting 
its way down through the bed-rock. While this action must doubtless result in carrying a great deal of 
gold down the ,river, at the same time it affords much greater opportunity of concentrating the gold into the 
bottom of the gutter than in the subsequent stages when the latter was filling up. In my opinion, there
fore, thei·e is every reason to expect that the bottom of the lead will be rich. · Like all such leads it is to be 
expected to vary very much in quality, and no surprise and alarm should. be felt if the first trnck-load of. 
wash extracted from it does not realise expectations. Patient work may be required before rich deposits are 
found. This is no news to anyone knowing anything of deep leads, but may be useful to other investors. 

Cabbage-tree Hill.-Turning om; attention now to the rocks of the Silurian system, we find that it is 
in those of the Cabbage-tree Hill that the most important gold discoveries have been made. Auriferous 
reefs hav_e also been found at the Blue 'l'ier, but the mines here have practically been at a standstill for tt 
long time past. Not having examined this portion of the field, this Report will not refer to it further. '.L'he 
ridge of the Cabbage-tree Hill is composed of coarse-grained grits or fine quartz conglomerates, alternating 
with beds of hard metamorphic sandstone. On either side of the hill softer slates and sandstones are found. 
The general strike.of the formation may be taken as that of the ridge, N.W. and S.E., tho1igh, as shown 
by the Plan No. 1, this is not uniformly preserved. Though a certaiuiamount of folding of the strata can 
be seen in the crown of the ridge (see section) the general dip is to the north-east; the average angle of dip 
lying between 45° and 75°. The lowest beds of the series are therefore those ~een on the western side of 
the Cabbage-tree Hill. The plans and section show the succeso-ion of the strata. The bluish slate, which 
is the lowest rock seen, is found in the Britannia shaft and in some old shafts to the north-west of the 
Little Wonder working·s. In the extreme end of the deep crosscut at 422 feet level from the Moonlight 
shaft a band of fine-grained black sandstone is encountered, which must lie between the slate and the next 
band seen on the section, namely, a very peculiar jointed, shining, graphite-like slate. This is made up of 
small fragments polished brightly and striated on every face, showing the results of extreme pressure. 'rlie 
black colour of this rock is due to carbonaceous matter.. It is encountered again in the drive sotlth-west 
from the Moonlight No. 3 or most westerly shaft, and in the mouth of the Little Wonder adit, tl10t1gh here 
somewhat altered-by loss ofits black colouring, also_ in the old Garfield shaft. Upon it lies a bed of soft clayey 
tenacions slate, locally known as "pug." This is found with the graphite-like slate in the mines just 
mentioned. The next beds in the ascending series are shown by the .workings of the Little Wonder, 
Moonlight, Amalgamated West Tasmania, and Tasmania mines to be a succession of layers of metamorphic 
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sandstones, grits, and conglomerates. There appears to be; as shown on Plan No. 3, a layer or series of 

, layers of black grits overlaid by another series of similar beds of much lighter colour. 'l'he lower black 
grits are highly charged with carbonaceous matter. In a new crosscut now being driven east from the 
Moonlight shaft, and in the No. 5 level of the Tasmania Mine, west of the second crosscourse, there is a 
great abundance of a substance, to which I can give no better name than a soft coal, mixed up with the 
gravel and sand forming the grits and sandstones, and often thus preventing the material from cementing 
together into the usual hard stone, and lying between the layers and in the joints of the rock. Though all -
apparently containing a large percentage of earthy matter, pieces can be readily got which will take fire 
in the flame of a ·candle, and burn like charcoal, w'ithout flame, for some time after being withdra,vn from 
it. Heated in a closed tube a little tarry matter is given off, but so little as to show that the substance 
must be almost all carbon. The purest pieces are bright and shining, very soft and friable, and burn to a 
white ash. From the way in which the carbonaceous substance is not only interspersed through the 

. substance of the rock, but also through joints and fissures in it, I am in some doubt as to its origin, but 
think that most probably there was a great deal of organic matter among the sands and gravels when· 
originally deposited as sediments, and that, during the processes of metamorphism to which the rock has 
been subjected, part of this has been volatilised as oil or tar through the joints in the rock, and afterwards 
been completely carbonised, while part remained as carbon where originally deposited in the sediments. 

Overlying the beds of grit and conglomerate comes a large band of very hard black crystalline 
sandstone, seen very well between the . two main cross-courses in the Tasmania mine. In parts this 
contains layers of coarser grit, and sometimes the grain is so coarse that the r9ck woulcl'be ra,ther called a 
grit than a sandstone ; still, on the whole, sandstone predominates in this• portion of the strata. 'l'he 
differences in lithological character exhibited by different parts of the same bed of sediment often render it 
diffic1ilt to be sure of their. identity. On the plan I have shown by· similar marking the beds which 
appear to belong to the same horizon in the series, even though they do not appear to be altogether the 
,same in character at different points. This black sandstone, for example, is more a grit towards Blyth's 
Creek, and also towards Brandy Creek. On the eastern side of the main cross-course in the Tasmania 
mine it is met with close to the fault in No. 6 level, and the diamond clrill bore of the. Phcenix Company went 
into it after passing through the reef. The lower position of this black sandstone with regard to the strata 
met with in the main body of the Tasmania mine workings is therefore well assured. The Phcenix dia
mond drill bore, the workings of the Tasmania mine, and the' long adits of the Olive Branch, Bonanza, 
Leviathan, and Cosmopolitan Companies, give numerous excellent sections of the strata lying above the 
black sandstone. Three bands may be distinguished-the lowest, a white sandstone often containing 
numerous but very imperfect fossil casts; next, a dark bluish sandstone whi.ch forll/-s a well marked band 
in the Phcenix bore, but owing to variation in colour is not always easily recognised in the other sections; 
and above this a long series of small beds of light bluish, light grey, and yellowish sandstones, with thin . 
partings of mudstone or slate. The higher (more easterly) beds ·become more and more slaty in characte1·, 
and tl1i11 beds of impure limestone make thei1· appearance. These limestone beds, however, do not as yet 
appear to be continuous over long distances, the limestones lately struck in the Ballarat shaft, at and l;ielow 
2_50 feet, not apparently having extended into the Tasmania mine, but been changed to mudstone and 
sandstone. The strata lying between the eastern workings of the Tasmania mine_ and the next section, that 
seen in the East 'l'asmania diamond drill bore, may be seen in places on surface in the alluvial workings 
west of the Ophir shaft, and are still sandstones and slates. 'l'he workings of the East Tasmania bore, the 
Dally's United mine, and the East Tasmania mine nearly complete the section visible. The most notable 
feature in this portion is the thick band of limestone met with for over 500 feet in the bottom of the bore. 
This is again struck in the southern drive from Dally's United shaft, and probably is identical with the 
large band of limestone worked in Dally's quarry, on Blyth's Creek. B~ds of slate, impure limestone, 
,slate, and sandstone succeed the main limestone mass. The next known rock in the series is a bed of harcl 
blue limestone met with in the bottom of the East Tasmania shaft. On this again lies an arenaceous, often 
calcareous slate, with bands of soft schist. F1·om this point eastward the exact succession of the strata has 
not been revealed. A shaft to the north-west of the Police Station shows blue slate, and the Middle Arm 
Creek shows a few exposures of schist, sandstone, and limestone, from which we may conclucle that the 
higher beds are a succession of these rocks. The whole foi:mation is evidently of immense thickness, the 
section now given sl~owing over 3000 'feet•of rock, all on one side of an anticlinal axis rnnning somewhere 
to the west of the Cabbage-tree Hill. The beds seen in the Middle Arm Creek render it probable that the 
thicknesfl is very much greater still. 

A very hunied ~isit to the Blue Peaked Hill showed it to be composed of sandstones similar to those 
,of the Cabbage-tree Eill, and it seems possible that the strata there may be those of the latter repeating 
themselves on the other side of an anticlinal axis. Against this supposition, however, is the occurrence of 
a large quantity of solid blue crystalline limestone at the head of the Flowery Gully, which has the same 
strike and the same north-easterly dip as the strata of the Cabbage-tree Hill. The exact similarity of the 
stone to that in Dally's quarry and the East Tasmania bore leads one to suspect some connection between 
these beds, but as yet none has been demonstrated. I hope to have an opportunity of running a section 
over the Blue Peaked Hill from_ Beacons-field to the Flowery Gully caves in order to elucidate this matter. 
It is of practical importance, as a recurrence of the auriferous strata of the· Cabbage-tree Hill would 
probably be accompanied with similar quartz veins. 

Flexu1·e.~ of the Strata.-Though, on the whole, the sttata seen in the section across the Beaconsfield 
field are dipping to the north east, there are several flexures in them which in places reverse the usual dip. 
As seen in the section these flexures lie under the crown of the ridge of the Cabbage-tree Hill. From 
Plan No. 2 it will be seen that the strata in the extreme western workings of th~ Tasmania mine are 
,dipping south-westerly, and from Plan No. 3 it is seen that the south-westerly dip continues to be found 
throughout the Amalgamated West Tasmania Mine and in the workings of the Moonlight Mine east of 
,the shaft. Throughout the Little Wonder workings, however, the strata dip to the north-east, as they do 
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also in the Moonlig-ht deep south-westerly crosscut. That there is more than one fold in the becis between 
the synclinal axis shown on plan No. 3 and the Tasmania Mine· is seen from the section exposed in the 
Garfield Company's old adit. In this the strata are seen to dip towards the north-east for about 130 feet 
from the mouth; at 145 feet their dip is to the south-west, and continues so to about 320 feet, when they 
beoome much broken, and the dip is not clear. At the end of the ad,it, 447 feet from the mouth, the stl'ata 
are again dipping to the north-east. Near the south boundary of Section_ 112, two shafts sunk by the 
Garfield and :Little Wonder Companies show proof of further flexures, the dip of the beds in the former 
being south-westerly, and in the latter north-easterly. The eastern crosscut from the Moonlight shaft now 
being made will, if carried far enough, throw a great deal of light upon the folding of the strata under the 
ridge. · 

The only other deviation from the general north-easterly dip of any impdrtance seen during my 
examination of the field was in the East Tasmania Mine, in the northern drive at the 100-feet level. One 
of the small limestone beds appears to be folded back upon itself where cut in a small crosscut, but the 
section is not long enough to show if. tl1is is more than a small local fold. It is mentioned, however, to 
show the possibility of ful'ther flexui'eil being encountered in the strata in this direction. 

Fossils.-! was exceedingly unfortunate in obtaining fossil remains from the auriferous formation, 
only getting a few brnken and imperfect specimens of species already catalogued in Johnston's "Geology of 
Tasmania." Very good specimens of a species of 01·this were obtained by Mr. Davies from 242 feet in the 
new Tasmania main shan, but the fossiliferous bed proved to be a very small one. Imperfect and much 
broken casts and impi'essions are not uncommon in the bed of :white sandstone lying just east of the main 
cross-course in the Tasmania mine, and also found in the Cosmopolitan shaft. The most interesting organic 
remains found were the carbonaceous deposits above described as occurring in the Tasmania No. 5 level, 
west of the second large cross-course, and in the new eastern crosscut from the Moonlight shaft. It is 
noteworthy that the only specimen of a vegetable fossil yet got in this country, or, to the best of my 
knowledge,in Australia,in rocks of Lower Silurian age,was found at Beaconsfield,in the Cabbage-tree Hill 
grits, viz., Licrophycus Tasmanicus (see Johnston's Geology of Tasmania). Very few undoubted plant 
remains have anywhere in the world been got in rocks older than the higher members of the Upper Silurian 
system, though the occurrence of graphite in the Laurentian rocks of Canada is generally believed to be 
due to vegetable matter ; hence the carbonaceous beds of Beaconsfield are of very great interest scientifically. 
I think I am not wrong in saying that these are probably the most ancient beds containing anything of a 
nature approaching to coal that have yet been discovered. 

The fossil evidence as to the age of the auriferous rocks of Beaconsfield is scanty, and therefore some
what unsatisfactory, but, such as it is, it points to their being of Lower Silurian age, or even older. The 
crystalline limestones among· them have not yielded the fossil remains that might have been expected, 
though Mr. Gould noted the occurrence in these of imperfect remains of what were once probably corals. 
Mr. R. l\L Johnston, in his " Geology of Tasmania," refers the limestones found at the head of the Flowery 
Gully to a" Primordial Calciferous Group'' of probably Cambrian age. 'l'he lithological resemblance of these 
limestones to the comparatively adjacent ones of Dally's quarry and Dally's United mine w_orkings, which 
have now been proved to overlie and be conformably bedded with the sandstones and grits of the Cabbage
tree Hill, is so strong as to lead one to feel nearly sure of their being of the same age-a conviction 
strengthened by their having the same strike and dip as· the Beaconsfield .beds. It seems to me not 
unlikely that the limestones of Railton, Tarleton, and Chudleigh are also contemporaneous. As, according 
to Mr. Johnston, the limestones of the Primordial Calciferous Group appear to immediately overlie the 

' trilobite beds of Caroline Creek, it would therefore seem likely that the Beaconsfield auriforous rocks are 
contemporaneous with the latter, and should be referred to the Cambrian Period, which has yet to be done 
to establish clearly the relations of their various formations to each other. 

Faults.-The rocks of the Cabbage-tree Hill are traversed by several faults which disturb the country 
very considerably, and, as they are of the greatest importance to the miner, I have c:evoted much attention to 
them and to the effects they have upon the lodes. The most important is that generally known as the "main 
crosscourse," running about N. 30° W., and heaving the Tasmania Reef a distance ofabout 240 feet. vVhere 
exposed in the workings of the mine this fault is found to be a well-defined fosure, with polished and 
striated walls. It is often as much as six feet wid~, but varies a good deal, and is filled with crnshed and 
slickensided masses of rock.. There are often !everal parallel polished surfaces between the walls of the 
fault, forming false walls Everything gives the impression of repeated motion having taken place along 
this fissure at intervals of time .. The striations on the. slickensided surfaces are not always vertical, and are 
sometimes inclined at considerable angles, showing horizontal as well as vertical movement, but I was not 
able to detect anything certain as to the direction of the motion from these. Proof of repeated motion is 
seen in the occurrence of fractured quartz along portions of the fault, which must have been formed in it, 
and· subsequently crushed and broken by pressure during a later displacement. Some of this qua1·tz 
contains gold, and in places there is enough of it to have led to the quartz being stoped out and sent to the 
battery. It has been considered that this quartz has been mechanically broken off from the reef and carried 
down into the fault fissure; but after seeing the continuous sheets and strings in which it generally occurs, 
I cannot accept this explanation, and must conclude that the quartz has been formed by deposition in the 
fault fissure from solutions. Somewhat similar quartz is found in parts of the other fault fissures in the 
district, and occasionally carries gold. The fault is met with again in the Olive Branch adit and in the 
:aonanza adit, though in these it is not so clear as where opened up by the Tasmania Mine workings, and 
probably it extends for a long distance. Though the dip is to the westward, it is clear that the eastern is the 
downthrow side of the fault, which is therefore_ a" reverse fault." On driving westward through it, with the 
exception of a small patch of white sandstone passed through in the No. 2 Ievel of tlie Tasmania Mine, all 
the country met with in the workings is dense hard black crystalline sandstone. On the east side of the 
fault this is found in the lowest workings of the mine, dipping under the white sandstone, and in the 
Phamix diamond drill bore after passing through the reef. The downthrow of the eastern side is therefore 
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clear, or would appear so at first sig-ht. The same appearance would, l1owever, be presented if the 
western side of the fault had been bodily heaved northward, and this I have <Wme to believe is the true 
state of the case. A.s seen from the plans, there is a second crosscourse to the west of the one just described. 
The black sandstone is found in the Tasmania mine all between these two faults, but on driving westward 
through the second one grits and conglomerates are encountered, showing that though this fault also dips 
westerly the eastern is the down throw side. Now, as the effect of a down throw of the eastern side of the 
main fault would be to heave the reef to the north of the line of the _portion on the western side, it would 
have been expected, in acc.ordance with the law of faults, t1rnt the drives from the Golden Gate shaft ought 
to have turned to the left or south-east in order to recover the reef after passing through the crosscourse. 
But, as a matter of fact, it was necessary to go some 240 feet to the right or north-west. This heave of the 
reef to the right is incompatible with a downthrow of the eastern side of the main fault, and as the evidence 
of the strata is conclusive as to there having either been this downthrow or else a bodily heave of the wedge 
of country lying between the crosscourses to the northward, we must conclude that the latter action has 
taken place. This lateral displacement is probably the result of several more or less vertical movements, 
accompanied in every case with a considerable amount of lateral thrust to the north-west. The direcfion of 
the strim on the slickensided surfaces shows that the general direction of movement was more or less up 
and down, and not horizontal. In the Bonanza adit, h'owever, a small branch drive along- a slide, which is 
probably connected with the main fault, reveals striated snrfaces·with the strim inclined towards the south
east at angles of only 12° from the horizontal, and, as above i·ernarked, inclined strim (in one case making 
angles of 30° with the horizontal) are found on some surfaces of the walls of the main crosscourse. These 
show that the lateral movement was at times considerable. The resultant effect of several up and down 
movements, accompanied ,vith strong lateral thrust, miITht very well be such a sidethrow or heave as is 
found in the mine. 

0 

Were it not for the position in which the reef is found, there would be no reason to search for a further 
explanation of the position with reITard to each other of the strata on each side of the main fault than the 
apparent one of a downthrow of its° eastern wall, but, as above remarked, this is incompatible ,with a heave 
of the reef to the northward. The unusual nature of the case, therefore, leads us to inquire if there is no 
other possible explanation than that just given. The occurrence of quartz, occasionally gold-bearing, along. 
the slide in considerable quantities suggests that the break found in the lode is really a "deviation," not a 
true "heave," and this suggestion gains further probability when the behaviour of the reef at the second 
crosscourse is examined into, for we find that- immediately after passing this the reef appears to run off in 
quite a new direction, changing its course from S. 48° W. to about N. 56° W., thus turning through an angle 
of 76°. The current local belief that the Little Wonder, Moonlight, and West Tasmania lodes are part of 
the main Tasmania reef is an expression of this theory. If it be tme the reef fissure must have been formed 
subsequently to the faulting of the country by the crosscourses, and the deviation would be due to the 
fissuring force partly rending open the old fractures, and being altered in direction there1y. Such deviations 
of lodes are not uncommon. . 

The question as to whether these breaks in the Tasmania reef are due to true faults or to deviations is . 
not one of merely scientific importance, and to be regarded as of no practical moment by the commercial 
mining world,-011 the contrary, a very practical issue is involved in it. It is this: if the breaks are only 
deviations it is most probable that the Tasmania and Moonlight lines of reef are one and the same; but if, 
on the contrary, the reef has heen faulted, the western extension of the Tasmania reef has never been seen 
on the west side of the second crosscourse, and an important part of it has yet to be discovered. · 

As far as the main crosscourse is concerned, thEl following considerations seem to me very conclusive 
as to the reef having been faulted and not deviated :-(1.) 'l'he heave, or lateral displacement, of the reef 
remains as nearly as prn,sible constant at the va1·ious levels from the surface down to the deepest or No. 6 
level. This is characteristic of true faults, but almost, if not quite, unknown in deviations. (2.) It happens 
that the main crosscourse has cut through the Tasmania reef at a place where it has, in mining parlance, . 
"taken,horse," that is,_has divided into two branches which have united again further on, enclosing a mass 
of country rock. The fault goes fairly through the middle of this horse. At every level the distance 
between the two branches, where they abut against the fault on its eastern side, agrees almost exactly with 
the distance between them, where they are found again abutting against its western side. (This is also an 
argument in favour of the belief that the resultant effect of the faulting motions· has been simple horizontal 
displacement of the country northwards, as it is not likely that in any other case the widths of the horse at 
different levels would correspond when brought opposite to each other by vertical displacement.) It is 
quite incredible that a fissuring force should split the country on each side of the cross-course deviating it 
with sueh accuracy. But it is easily understood that the ends of the branches must correspond if the horse 
has been cut across by a fault. The horse is shown on Plan No. 2, at No. 6 level, but not at the other levels, 
except partially. (3.) The reef is cut cleanly through by the fault, and does not turn partly into it or drag 
along it as is usual in deviations. The quartz above mentioned as being found in the fault does not appear 
to me to be similar to the .quartz of the main reef, and I believe it to be a quite separate growth. 

The position of the beds of country rock on either side of the crosscourse is compatible with either 
theory, as they could be brought into their present relations either by simple downthrow of the eastern side 
or by sidethrow of the western one. If the faults existed before the reef the former supposition is most 
likely to be true ; if not, the latter must be true. As we have seen, the evidence at the main crosscourse is 
all in fav~rnr of its being a true fault, formed subsequently to_ the reef and cutting through it. 

Takmg now the second cross-course, we must consider how it bears upon the question of deviation or 
faulting of the reef. Like the main-fault it is clearly a fault as far as the country is concerned, its eastern 
side being black sandstone and its western one grit and conglomerate, where cut through by the mine 
workings. Tlrn down throw or northerly sidethrow of the eastern side is here as plain as at the main cross
cou'rse, and again either motion would explain the relative positions of the strata on either side of the fault. 
The latter has beautifully defined well-polished walls, runs about N. 46° W., and dips S.W., at an angle of 
abol'tt 80°, being thus apparently a "reverse fault," like the main cross-course. If the reef has been faulted 
by this slide the continuation of it on the western side would have to be looked for to the left on going 
through the latter, that is the levels should turn off to the southward. They have, however, gone to_ the 
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northward, and a reef has been- found which has been assumed to be the continuation of the Tasmania reef. 
The evidence in favour of the deviation theory seems stronger Irnre than at the main fault, for the heave is 
different at different levels, an unusual thing in case of faults but normal for deviations. The reef appears 
to be heaved 40 feet at No. 1 level, 61 feet at No. 2, and 100 feet at No. 5. This increasing heave at 
different levels may,however, to my mind, be accounted fo1· without accepting the theory of the reef having 
deviated, by the explanation that the stone met with on the western side of t.his cross-course belongs to a 
different reef from that left on the eastern one,-in fact, that the stone on the western side is the Moonlight 
reef, and on the eastern one the Tasmania reef. It will be seen from Plan No. 1 that, taking the general 
line of the series of viens forming the Little Wonder, Moonlight, and West Tasmania reefs, it is clue to 
strike the cross-courRe very near to where the Tasmania workings have struck quartz as above described. 
The increasing heave of the fault would then be simply due to the differences of dip of the intersections of 
the two lodes with the plane of the fault. On this supposition it would only be a coincidence that. the two 
bodies of quartz were found so near to one another at the fault. The explanation gains in plausibility 
when the evidence at the main cross-course is taken into account, for this, as has been shown, almosL 
certainly proves that the· reef with its enclosing country has been heaved to the northward. This 
implies the existence of two faults, one on each side of the heaved country. The pre-existence 
of the two faults is equally implied by the deviation theory, and their general or approximate 
parallelism would render their being of contemporaneous origin probable in any case. If we assume 
this to be true, and believe that the wedge of ground between the two faults has been heaved nearly 
horizontally northward, it will be seen that the Tasmania reef would thus be brought 240 feet nearer to the 
Moonlight one. If the wedge is supposed to be forced back southward till the Tasmania reef is again 
continuous at the main cross-course, the ends of the two reefs at the second cross-course would be 280 feet 
apart at No. 1 level instead of 40. There are certain considerations with regard to the nature of the reefs 
themselves that make it more likely that the reef west of the second cross-course is the Moonlight one and 
not the Tasmania. East of the main c1;oss-cciurse the latter, though subject to minor bendings and 
sinuosities, preserves a fairly straight line of strike (N. 48° E.) throughout its length. Between the two 
cross-courses this same strike is fairly well preserved, though Revera! small heaves break the continuity of 
the line. We may therefore say that all the reef east of the second cross-course preserves a straight line 
of strike. In the same way the reef, or rnn of reefs-for there appeal' to be a number of more or less 
parallel veins-in the Little Wonder, Moonlight, and West Tasmania mines, which for convenience I have 
been calling the Moonlight reef, preserves a fairly straight course (N. 56° W.) up to the cross-course. It 
seems almost impossible that this fan.It should cauEe the reef to veer through such a large angle as 76°. 
The theory that the reefs are different ones seems far more probable. This probability is increased when 
the difference in the character of the reefs is taken into account. The Moonlight reef is notoriously bunchy, 
consisting of blocks of quartz which rapidly thin out to mere strings both in strike and dip, while the 
Tasmania reef, though sometimes pinched, preserves with great uniformity a continuous body of stone. It 
would be a curious and unlikely thing that the mere deviation of _a lode from its former course should effect 
such a chauge in its cl1aracter. 'l'he only feasible explanation of such a fact would lie in the statement that 
while the Tasmania mef .runs across the strata of the country, the Moonlight one runs nearly with them 
(though crossing them on the underlay); and while the former traverses sandstones, the latter lies in grits 
and conglomerates, which might be expected to break more irregularly. '.l.'he workings of the Tasmania 
mine on each side of the second cross-course. show the difference in the nature of the two reefs ; on the 
eastern side the stone is fairly continuous, but on the western one it had the same character as the 
Moonlight line-,-blocky and irregular. Immediately west of the cross-course there was good auriferous 
quartz from surface down to No. 2 level, but below that point the stone gave out, and at No. 3 and No. 5 
levels only a " track" of the reef was visible. On driving- westward also along the reef at No. 1 lev:el the 
quartz soon dwindled to strings, and though these were found to lead on to several bunches or blocks of 
quartz, no regular body of stone could be got ; in fact, the behaviour , of the lode in this part of the 
Tasmania mine has been exactly the same as in the mines on the Moonlight line of reef. From all these 

· considerations taken together, I feel nearly certain that the workings of the 'l'asmania mine, by going north
ward at the second cross-course, have left the Tasmania reef and struck a portion of the Moonlight line. 

If we suppose, then, that these two lines of reef are separate, and existed before the faults broke them, 
they must have either joined together or crossed one another, the latter being the more probable on account 

· of their directions being so. nearly at right angles. Should they have done so, traces of their extensions 
past the intersection should be met with. No sign has yet been seen of the Tasmania reef west of the 
second cross-course, but no great amount ·of prospecting for it has been done. There appear to me, how
ever, to be reasons to believe that extensions southward of the Moonlight line of reef have been found. 
Ever since the opening of the field a good deal of gold in quartz has been got along the eastem slopes of 
the Cabbage-tree Hill from end to end. The long drives into the ridge of the Beaconsfield, Bonanza, 
Leviathan, and Cosmopolitan compap.ies 'testify to the general l,ocal belief in the existence of lodes fanning 
with the ridge, that is, across the line of the Tasmania reef. Auriferous quartz veins have been cut in 
various places, the most important workings on them being those of the Cosmopolit~n Company .. Bearing 
in mind that the Moonlight reef appears to consist of a number of veins running with the ridge, and that 
these are very irregular and bunchy, it seems very probable that the leaders found to the south of the line 
of the Tasmania reef are an extension of the run of veins found uorth of it. 

If, then, the Tasmania reef has been lost west of the ~ros:s-course, where would be the most likely 
place to find it again? Owing to the sidethrow above mentioned, and to a twisting· round of the strata 
eas't of the main fault so as to make their strike more westerly than that· of those on its west side, it is not 
possible to accurately estimate the amount of down throw of it, and hence 'the heave cannot be predicted. 
Any heave, however, should be to the southward, hence the most probable position of the faulted portion 
is to the south of a line connecting the Golden Gate and Britanuia shafts. It is most likely to pass 
through either the most southerly section held by the Amal~amated West Tasmania Company or that of 
the Bonanza Company, but it may even be heaved to the soutll of the Bonanza section altogether, though 
this is not likely. It may seem incredible that the reef should have remained so long undiscovered if it 
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passes out through any of these sections, mt an examination of the ground shows that very little 
systematic prospecting has been done, and on the western slope of the hill there is often a good deal of• 
surface debris. Should the reef happen to be thin at its outcrop it might easily escape notice. The 
prevalent notion, too, that the Tasmania and Moonlight reefs are one antl the same might have a good deal 
to do with diverting attention from this part of the ground. The first discovery of gold, if I have been 
correctly informed, was made west of the second cross-course, and on what I consider to be the Moonlight 
lode ; the fault was then encountered, and soon afterwards the Tasmania reef was picked up on the other 
side of it. The belief once held (if my information is correct) that the Phcenix shaft was on about the 
line of the reef shows that it was not till a good while after the lode had been first found that its true 
direction was ascertained. The discovery of the identity of the reef near the Golden Gate shaft with the 
one in the workings near the top shaft, as it is called (see Plan No. 2), was required to disprove the belief 
that it had not continued on or about the line of Dally's first discovery. 

Before leaving the s11bject of these two cross-courses, a rather noticeable feature in them should be 
mentioned. The hade of both gets flatter towards the north-west end of the workings on them, conse
quently the drives at the different levels diverge fan-like, when seen in plan. This divergence is plainly 
seen on P Jan No. 2 at the second cross-course, but that at the main cross-course is not shown. Here, indeed, 
it would appear that the dip of the fault changes from easterly to westerly, the N os. 3, 4, and 5 levels 
lying to the east of the line of fault at No. 2, while No. 6 is to the west of it. The plan of this part of the 
mine is taken from the surveys sent annually to the office of the Inspector of Mines, and ought to be 
correct, but I have grave doubts of its being so. In all the levels the hade of the fault is to the westward, 
and the underground captain of the mine, :\ir. Swanston, told me he had never known it to be otherwise in 
the stopes on the quartz found there. The large plan at the mine made by Mr. Davies, the mining 
manager, sl~ows all the drives on the cross-course as lying successively further and further to the westward 
of its outcrop on the surface, and also exhibits the fanalike divergence of the levels at the north-west end, 
just as in the second cross-course. I cannot but think there is some mistake here in the official surveys 
from which my plan is taken. · · 

Besides these two principal faults there appear to be a great number of smaller ones running more or 
less parallel to the ridge of the Cabbage-tree Hill. A somewhat larger one, but apparently of no gr~at 
importance, seen in the Cosmopolitan mine, is shown on the plan, and traces of numerous others are met 
with in all the workings along the hill from the Garfield adit to the Cosmopolitan mine. Quartz is often 
found on these slides, and occasionally carries payable gold. As the axis of a syncline running N. 37° W ., 
which as seen on Plan No. 3 ,passes just west of the Moonlight main shaft, has much the course of the 
generality of these slides, there is some foundation for suspecting that these fractures were caused by the 
force which caused the flexures seen in the section. There is a certain amount of probability that the 

· veins of the Moonlight line of lodes themselves are connected with this series of fractures. I have not, 
however, been able to detect any faulting of the beds of country rock by these lodes, yet lying as they do 
almost in the same line of strike as the beds, which in this part of the field are very similar to one another, 
a considerable amount of faulting might easily escape observation. 

Going now to the ·eastern end of the Tasmania mine, we shall inquire if there is any evidence of 
faulting here which would give a clue to ,vhere to look for the continuation of the reef in this direction, for 
hitherto it has not been discovered. By actual working the lode has been followed to a short distance east 
of the boundary between the old Lefroy and Florence Nightingale seutions. The deep lead previously 
described cuts it off in all but the deepest level. As the lead is manifestly of much later formation than the 
reef, and is simply a river channel cut through it, it is absurd to ascribe to it, as is often done, any inimical 
influence upon the lode. The simple erosion of a river channel cannot fault or disturb in any way the 
continuity of the solid. country from which it is carved out. Something, however, has happened to this 
reef, for it is not cut either in the long cross-cuts of the East Tasmania Mine or in those of the Dally's 
United. If the reef had continued on its course it would pass a little to the north of the East Tasmania 
shaft, which would strike it at about 350 feet. But no sign of it has been seen in,the·cross-cuts from the shaft. 
It is evident that one of three things has taken place, (I) either the reef has been heaved a very long way to 
the north or to the south, or (2) it has dipped deep in the strike with what is known as an '' endlong dip," 
that is, instead of the outcrop coming to surface it has only come partly up through the ground, and the 
drives have therefore passed over it, or (3) the reef has died out altogether. The first of these is the most 

. likely supposition. The second was to have been tested by the East Tasmania Diamond Drill bore, but 
unfortunately this had to be abandoned without proving anything on account of breakage of the rods, and 
loss of a portion of them in the bore. The third supposition is possible enough, but not to be contemplated 
until the other two have been proved to be impossible. 

My belief that a large fault exists between the Lefroy shaft and the East Tasmania bore is founded 
on the relative positions of the limestones met with in the bottom of the Ophir Company's bores, and in the 
Dally's United Mine and East Tasmania bore, also ori the marked difference in the strike of the country 
in the East Tasmania Mine from that in the Tasmania Mine. A glance at the section given herewith 
shows that in this part of the field there are two principal limestone bands, one met with in the bottom of 
the East Tasmania shaft, the other, and much larger one, struck at 458 feet in the East Tasmania bore, and 
also cut in the south drive from Dally's United shaft. From the plan it may be seen that there is no room 
for another large limestone band to exist between this one and the eastern workings of the Tasmania Mine. 
Now, what appears to be a very large body of limestone 1exists under the deep lead in the Ophir ground, 
for the Ophir diamond drill bore bottomed on limestone, as did Orchard's shaft also. The assumption that 
this large limestone body is the same met with in Dally's United Mine is therefore a very reasonable one. 
To confirm this belief, another band of limestone is found at the crossing of Weld and Crowther-streets, at 
about the same distance from the Ophir limestone as that in the East Tasmania shaft is from that in the 
Dally's Mine. While this gives great probability to the theory I am about to bring forward, it is only fair 
to point out that the whole argument depends on the identity of these limestone bands. When we come to 
try to connect the Ophir limestone with Dally's it is at once apparent that something is out of joint. An. 
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extensive series of observations of the strike of the country rock in the Olive Branch adits, Tasmania Mine 
and other long· adits running into the Cabbage-tree Hill, of which more hereafter,. has proved that the 
average ~trike of the strata in these is N. 53° W., while a careful examination of the north drive from the 
East Tasmania shaft shows that there the strata strike·s N. 42° W. This difference of itself would suggest 
the existence of a fault. But neither of these lines of strike will connect the two bodies of limestone, tlms 
again rendering the presence of a fault between them probable. J. have accordingly on the plan drawn each 
limestone as having the strike of the nearest strata to it which have been measured. The exact position of 
the fault is of course doubtful, and its direction can only roughly be ascertained by noticing that it has not 
been cut in the East Tasmania, Dally's United, Tasmania, or Cosmopolitan workings. As it must, therefore, 
have mucli the same course as the main Tasmania fault, it has been drawn· parallel to the latter on the 
plan. '.I'he commonness of the occurrence of parallel faults in disturbed districts makes it likely to begin 
with that these would be roughly parallel. Looking at the positions of the faulted portions of the 
main limestone on the plan, and remembering that the workings of the East Tasmania and Dally's United 
mines have shown that the strata here still have a north-easterly dip, it will be seen that the westem must be 
the down throw side of the fault to bring · the strata into their present position. A down throw of the 
western side of the fault would have the effect of heaving the Tasmania reef so that its continuation on the 
east side would be to the south of its line on the west. The amount of heave of the strata not being 
extremely great, the heave of the reef could not be very extreme either, but could easily be sufficient to 
allow of its passing between the north end of Dally's United and the so nth end of the East Tasmania 
drives. A somewhat unexpected confirmation of this theory was furnishecl on plotting the position of the 
limestone struck in the East Tasmania bore and that got in the . Dally's United mine. The dip of the 
strata (63°) was easily ascertained by measnring the cores brought up. by the drill, and consequently the 
position of the top! of the limestone a_t the level of Dally's United workings was easily found. But on 
joining the horizontal traces of the bed in the two places they are found not to correspond with the average 
strike of the country, and lines drawn through them parallel to this are found· to be 104 feet apart. It 
would seem, therefore, that there is a fault of some sort between these two points. Now, in examining the 
Tasmania reef I have frequently i;emarked that the beds of country on the hanging wall do not conespond 
with those on the footwall; that the reef itself, in fact, is formed in a line of fault. This is a common 
eno~gh occurrence in lodes, movement of the walls having taken place after the opening of the fissures. 
At l~o. 6 level of the Golden Gate section of the Tasmania mine a good opportunity is afforded of 
measuring the amount of heave of the beds of country. For some little distance westward from the shaft 
dark bluish sandstone is found on bo~h sides of the reef; on the footwall side this is underlaid by white 
sandstones, but the dark stone continues on the hanging wall for ]04 feet further, when th~ white sandstone 
comes in under it also ; thus the country rock beds are hen:ved 104 feet westerly by the ree£ As above 
seen, this is ju$t the amount of heave of the hypothetical fault lying between the East Tasmania bore and 
Dally's workings, which i11 strong evidence that the reef lies somewhere there. If, now, we further remark 
the difference of strike of the portions of country on each side of the large north-westerly fault, which for 
convenience we may call the Lefroy fault, it is seen that the amount is 11°. Let us also notice that. the 
strike of the country west of the Tasmania second cross-course is as nearly as possible identical with that 
of the strata east of the Lefroy fault, and that the country. between these two large faults has fallen down
wards-the faults being thns "trough faults." It has been seen that there is evidence of strong thrnst 
from the southward having accompanied the downthrow of this piece of ground, ai:id it is likely that the 
difference of strike of the portion in the trough between the faults from that Qast and west of them is due 
to an oblique thrnst having screwed it ronnd more to the north-west. If, now, the country containing the 
Tasmania reef be screwed back again so as to have its strata with their original strike of N. 42° "\-V., the 
course of the reef would be N. 59° E. instead of N. 48° E., as at present, and this is the course we should 
expect it to have east of the Lefroy fault, and in the extension west of the Cabbage-ti·ee Hill as well. 
This line is laid down on the plan as the position of the hypothetical fault occupying the probable position 
of the reef abon referred to, and it will be seen that' it goes easily between the endj of' the East Tasmania 
and Dally's United drives. The ground lying between these ought most certainl_r to be tested by (.)Xtending 
them, best towards one another. The reasoning as to the reef lying between the ends of the two drives 
may appear to be only ingenious theorio1ing, and I am quite well aware that many objection:s could be 
raised to the argument: still the belief that snch i:i! the case has been forced upo'n me in the endeavour to 
reconcile and explain existing facts. The strongest point in favour of it is that it is difficult to imagine 
where else the reef can go. A very great heave would be required to take it either south of the Dally's or · 
north of the East Tasmania cross-cuts. The deductions from the position of the country rocks thus 
agreeing with pri'.ma facie probability, I feel as certain as the nature of the case permits that the eastem 
extension of the Tasmanii reef lies where indicated on the plan. 

There appear to be at. least two other large :fuults in the Beaconsfield district-one crossing the 
Co.bbage-tree Hill to the south-east of the Cosmopolitan and Peru mines, and anothe1· running alono· the 
Brandy Creek betwQen the Little Wonder and .Brandy Creek mines. The existence of these is ind~ated 
by the diffurence in strike of the strata on each side of them and by the want of agreement in position or 
various recognizable beds. It is not claimed that either the position or direction of these faults is correctly 
represented on the plan, the lines being drawn to indicate only approximately where they may be met with. 
To locate them with accuracy would require a very-close survey of the gronnd in their neighbourhood, and 
as sections, and even exposures of the solid rock are rather rare there, it mi~ht even then prove impossibfe· 
to do so. 'l'he whole district seem:. to be much faulted, and therlit are probably many fanlts yet to be 
61.iscovered. 

Strilw and .Dip.-In the course of my survey of this field it was found necessary to ascertain as exactly 
as possible the strike and dip of the strata, and some hundreds of observations of these were taken. 'l'hough, 
as might be expected, there were considerable local variations due to petty disturbances, it was found that 
on- the whole the average strike of the various blocks of country separated by the main slides was fairly 
constant for each, though that of each block was generally different from its neighbours. The average 
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direction of the strata as thus found is shown on the general plan, and actual observations in the mmes are 
plotted on Plans N os. 2 and 3, and some taken in the gorge of Blyth's Creek on Plan No. I. Owing to 
the small scale of the latter, the actual observations in the Garfield, Olive Branch, Leviathan, and 
Cosmopolitan adits are not figured on it. The mean of the measurements in the Olive Branch gives a 
strike of N. 58° W., in the Leviathan N. 51° W., in the Up.per Cosmopolitan adit N. 54° W., and in the 
Lower Cosmopolitan adit N_. 47° W. These altogether give the same average strike as is found in the 
eastern part of the Tasmania mine, .N. 53,, ,v., but they also give reason to believe that the strike of this 
block of country becomes more westerly tmvards its northward end. This would accord with a flattening 
of the dips of the faults towards their n01:thward ends, as observed above in the case of the two Tasmania 
cross-courses, and with the somewhat rotatory motion previously mentioned as being the course of the 
difference of strike of the strata east and west of the Lefroy fault. In the Garfield adit the rock i~ much 
disturbed and the strike very variable in consequence, but the measurements give an average strike of 
_N. 40° vV., which agrees very well with that calculated from those in the West Tasmania, Moonlight, and 
Little Wonder mines, viz., N. 42° W. . · 

Influence qf Count1·y Roch on the value of the Reqfs.-One of the objects of this survey was to ascertain 
as far as possible if there was any difference discernible in the gold value of the reef's as they passed through 
the various strata. It has often been noticed in the history of mining that certain bands of country appear 
to enrich the reefs passing through them, while others have the contrary effect. In the present instance 
the evidence on this head shows no marked influence of the different beds on the value of the reefs, except 
in one case mentioned below. The Tasmania reef has been auriferous throughout all the strata .traversed 
by it. The richest stone is found in a number of distinct "shoots" or "chutes," which, according to Mr. 
Davies, the mining· manager, are often distinctly separated from the re5t of the quartz by small sandy and 
clayey parting·s or "selvages". Outside of the "shoots," however, the quartz has been generally payable. 
The shoots dip easterly, conforming pretty closely with thi' dip of the country rock. Some remain narrow 
and constitute roughly parallel bands in the quartz, but two or more widen out very much in the lowest 
levels of the mine. The strata that have proved "favourable country" for gold in this mine may be said 
to be all those between the lower beds of grits and conglomerates and the main limestone bed. O'wing to 
the loss of the quartz west of the second cross-course below No. 2 level, it is not known if the black 
carbonaceous grits there carry any gold. In the Moonlight and Little Wonder mines these black strata 
have been almost altogether barren of gold, though recent discoveries of the metal in quartz leaders cut in 
the new eastern Moonlight cross-cut at 422 feet give hope that they are not always so. In the mines on 
the Moonlight line of reef rich stone has been got in the upper levels of all, and as long as the quartz 
was found in the light coloured grits and sandstones, but on getting clown into the black country the stone 
has become unpayable in every case, and, with the exception just spoken of, very rarely contains any gold 
at all. According to ex:perience up to the present, therefore, the lower beds of the grits and conglomerates 
have proved to be "unfavourable country." 

The gold-producing capabilities of the strata lying east of the present Tasmania workings and of the 
slate underlying the grits, have yet to be ascertained. With the exception of the limestone hands, which 
are not generally considered to be favourable for gold, the bands of slate, schists, and sandstone seen to the 
east of the Cabbage-tree Hill are similar to those proved to be auriferous a little lower in the series, and 
will probably therefore also be favourable. The value of the reef in the limestone remains to be proved by 
actual workings. Gold has sometimes been found in limestone, and it is quite possible that the reef will 
not suffer in value in passing·. through it in the present instance ; still, the difference between slate or sand
stone and limestone country is so great, both chemically and physically, that some change in the contained 
reefs may be expected, and no great hopes should be entertained ,until the metal is actually proved by 
working to be present in them. 

As regards the blue slate found west of the Cabbage-tree Hill there is no proof yet as to whether it is 
favourable or unfavourable country. No known auriferous veins have yet been found in it, but none of the 
proved auriferous reefs have yet been tmcetl into it, and on almost every goldfield there are· numbers of 
barren veins even in the most favourable country rock. Slate of similar character is generally regarded as 
good country for gold, and there is therefore reason to be hopeful as to the future of the reefs when traced 
into this. Should a western con tin nation of the Tasmania reef be discovered it will soon pass into this slate, 
and the auriferous nature or otherwise of this will then be soon proved. The same country will be found at 
a depth of from 800.to 1000 feet in the Little Wonder, Moonlight, and West Tasmania mines. It seems to 
me that the most useful work these companies could now do would be to combine to sink the Moonlight 
shaft, which is the deepest and best constructed of the three, to below the "black country" in the hope of the 
reefs improving when they pass through it into the slate. It is probable also that by sinking thus the reefs 
would be got further away from the contorted strata, and there would then be more hope of having them 
solid and continuous, and of the numerous veins combining into one lode. The upper levels are practically 
exhausted, and the present lower ones are barren, hence all that remains for these mines is to find new veins 
or to sink for better country. The latter course commends itself as a genuine mining enterprise of the sort 
that has saved many a mine from being given up, and led to great success. 

Remarhs on the Prospects qf the M{nes.-Passing on to the consideration of the light thrown by this 
survey on the future prospects of the mines as to permanency and value, it is seen that the Tasmania mine 
stands iu a most favourable position. There is an undisturbed body of stone from the main cro3s-course to 
the Lefroy fault, going down in favourable country to at least 1000 feet, and pro.bably much further than it 
can ever be followed by mining operations. The favourable country is dipping to the eastward, as also are 
the shoots of gold, and it is to the eastward that the ground held by the owners of the mine stretches furthest 
in the tlfrection of the dip of the reef, and consequently contains it to the greatest depth. The Phmnix 
diamond drill bore proved that the reef was as strong as ever at over 700 feet and rich in gold. The lode is 
evidently a true fissure vein, or it could not have faulted the enclosing strata. There seems no reason to 
doubt that it will be as large a gold producer as in the past -for many years to come. 'l'he powerful new 
pumping appliances now in course of erection will easily cope with the ·water which has hitherto retarded 
progress so much, and to be able to ov,ercome a still greater inflow should such occur. 
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The Phmnix Company should have a valuable property, but have difficulties to overcome in working 
it, as it lies beneath the Tasmania workings, and hence the mine will be liable to get the water from these. 
Owing to the shape of the boundary between the two holdings the workings of the Tasmania mine will not 
be of much benefit to the Phmnix until they are down to about 800 feet, as there is only a small triangular 
portion of the 1·eef belonging to the latter company above that level. There are thus ye:us of work before 
the Tasmania Company, if they choose, before their pumping will help the Phmnix mine. The owners of 
the latter, if they wish to work it, will have to provide drainage plant of their own. This would require to• 
be equally powerful with the large new .plant of the Tasmania Qompany, for there can be little doubt that 
the lower workings would soon drain the upper ones dry. The strata are very loose and open, a.ncl water 
gets through them freely. l'his was shown by the diamond drill bores both of the Phmnix ancl East 
Tasmania Companies; in neither case could the bore be kept full of water, even when tubed to the bottom 
with iron tubes: this, too, when the bottom of the bore was 200 and even 400 feet below the level of the water 
in the Tasmania mine. Another proof of the porous nature of the country is seen in the fact that there is 
rarely any water in the bottoms of the Moonlight, West Tasmania, and Little .Wonder shafts, though these 
are all a long way below sea level. During the recent flooding of the Tasmania mine, however, water rose 
in the Moonlight shaft and remained until the former was unwatered, when it drained out of the latter also. 
If water can communicate so easily through the rocks with points so distant from the Tasmania mine as the. 
East Tasmania bore and the Moonlight shaft, it seems incredible that it would not get from the '.L'asmania 
into the Phmnix mine, on the same reef and closely contiguous. It would probably be possible enough to 
sink the Phmnix shaft to 900 or 1000 feet without a very large pump, but when the mine was opened out, 
and the "bleeding" or "weeping" surface much increased thereby, the open nature of the rock is such that 
it would be impossible to prevent the water from the Tasmania mine finding its way down. Some water 
might be cut off, and led to the Tasmania's shafts to be raised, but only a small proportion, and one getting 
less and less as the Phmnix workings are extended. The qnestion of drainage would be a serions one between 
the two companies, even if both had powerful pumping appliances, as it would be perfectly impossible to 
fairly allocate the bttrden of pumping expense between them. Only by a mutual friendly arrangement 
between .the two as to sharing the expense could endless disputes and litigation be avoided, as the extensions 
of the workings of both mines would cause the inflow of water into each to be continually varying, so that 
no hard-and-fast rule could with justice be laid down as to how mnch was the proper share of each party. 
The best way out of the difficulty lies in an amalgamation of the twci claims. All the pumping could then 
be done from the New Tasmania main shaft. The Phmnix ground, lying further west than the 'l'as
mania's future deep workings, is nearer than the latter to the lo~er deep strata of the country, hence in the 
western·workings the Phmnix will encounter the grits and conglomerates long before the Tasmania will. 
The gTound is so pegged out, indeed, that the latter mine will carry the bulk of the most favourable country 
with it enstward. While, therefore, the former mine will doubtless have a good deal of gold in it, it must 
be remembered that as it goes down it gets nearer and nearer to the unfavourable black grits, ancl to the 
yet unproved slates, and its future has nothing of the same certainty about it that its neighbour's has, in 
consequence. 

The Amalgamated West Tasmania, Moonlight, and Little Wonder mines, being all on the same line 
of reef, may be dealt with together. Tbeir prospects and future policy have already been referred to, but a 
few more remarks may be made upon them. The Little Wonder and :Moonlight have been the best pro
ducers of gold, she upper levels having been very rich. There are several veins more or less parallel to 
each other in these mines, and as these often pinch to mere strings, and the ground is greatly broken and 
disturbed in addition, the following of them has been a matter of great difficulty, and they have been often 
lost and not always found again. The exac.:t number and relationship of them is therefore doubtful. In 
the main workings of the Little Wonder two larger branches diverge northward from near the shaft, and in 
the opposite direction come together and run into the Moonlight ground. The old Olive Branch Company 
had a small portion of this reef in the south-west corner of their western .section, and worked it with con
siderable success till it dipped away into the Moonlight ground. The g-eneral dip of this line of reef is to the 
south west. The Moonlight Company have been very persevering in their attempts to find gold at a depth, 
and have done a great deal of prospecting at their 422 feet level, assisted in this by a subsidy from the 
Government. Their long south-western cross-cut, thotwh unsuccessful in cutting any reefs of value, has 
proved a considerable stretch of ground, and has afforded an excellent section of the strata that has been of the 
greatest service to me in preparing· this Report. The old Olive Branch sections having fallen into. their 
hands, they are now driving eastward from the main shaft, and have cut some leaders and bodies of quartz. 
that give promise of greater success in the future. '.L'he development of these discoveries is suspended until 
the completion ofa contract for driving this eastern cross-cut. One leader contains a little gold. In the 
workings near the surface the Moonlight reef appeared to dip north east-that is, away from the shaft,
then it'became vertical, and finally turned towards the shaft and passed through it, clipping south-westerly. 

This has often led to a suspicion that there were two " legs " to this lode, one dipping north-east and 
another south-west. Owing to the proximity of their boundary line, the Moonlight Company were not 
able to test this supposition until lately, when the Olive Branch ground was acquired, and these discoveries 
in the eastern crosscut give _some support to it. The Olive Branch Company also drove easterly from their 
shaft, but did not get any lodes of importance. The belief in an easterly leg of the Moonli~ht lode seems 
borne out by last year's (1890) workings of the West Tasmania Company, who, after picking up the reef 
in the old smface workings of the Moonlight, followed it to the south-east, and extracted 507 tons of 
quartz, which yielded 549 oimces of gold. This stone was found to dip to the north-east, and at 200 feet 
passed through the W .. est Tasmania shaft. Workings on it at the 150 feet level were carried on up to the 
Olive Branch boundary. This is the only gold-bearing stone of any consequence yet got in the vVest 
Tasmania Mine, with the exception of a little that was obtained in the 315 feet level where it joiner1 the 
Moonlight 250 feet. All the other workings have been on thin veins and tl'acks not worth stoping out. 
This lode was of a very peculiar character, and extremely difficult to follow. The quartz was found in the 
most irregular bunches, connected by nothing but clayey" tracks" and occasionally thin veins of quartz, and 
was enclosed in a jumbled mass of sandstone and grit fragments, mixed with cla)'. and sand. On examina-
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tion I came to the conclusion that there was here a rather wide lode fissure filled with broken fragments of 
the wall-rock, amongst which the quartz had been deposited, thus accounting for the very irregular distri
bution of the latter. The filling of the. lode is mainly composed of loose angular fragments of sandstone, 
grit, and conglomerate, sometimes crushed or disintegrated into loose sand and gravel. In places, open 
spaces were found into which an arm could be thrust up to the shoulder. Throughout the broken formation 
no trace of regularity of stratification could be observed, bnt in one or two crosscuts through it the solid 
regularly stratified rock was to be seen, proving the nature of the occurrence to be of the "mullock lode" 
type. Where the main shaft had been sunk through it there was no definite body of quartz, and conse
quently the fact of there being a lode was not noticed. From the size of this formation I should expect 
that the fracture of the rocks shown by it is an important one, and, as lodes filled with fragments of wall
rock frequently are found on being followed to narrow and become filled with quartz or other proper lode 
material, I think that it would be well worth while to trace this one further, in the hope that it would so 
·change. All the quartz so far found in it lias been highly payable, and, should the filling change to a 
defined quartz reef, tliere would be every hope of it proving payable also. . 

There is a somewhat similar lode to that just described, and also dipping to the north-east, found m 
some workings from what is known as the Moonlight No. 3 shaft. A drive on this lode at the 60 feet 
level showed it to be filled with a broken mass of country rock and occasional pieces of quartz. No gold 
was got in these, however. This mullock lode also should be traced further, in the hope of its changing to 
quartz. 

As above said, the future of these three mines depends on finding new lodes or branches of those 
already known, or on sinking deeper. A good prospecting work would be a drive from the Little Wonder 
shaft south-west into the Moonlight ground far enough to make sure that none of the veins worked upon in 
the No. 5 level of the latter mine have tnmed off along the boundary of the two sections. A crosscut 
north-east from the same shaft wonld also prove some very likely ground. Sinking, however, seems to me 
the best policy of all. 

Only two other mines now working have found reefs-the Cosmopolitan and the Brandy Creek. The 
latter was shut down on the only occasion when I had an opportunity of visiting it, and I was only able to 
go huniedly through the former once, conseqnently I have little to say auout t.bem. The Cosmopolitan . 
workings are unfortLmate in being· situated in what appears to be a regular network of small slides, which 
have cut off the quartz repeatedly. A great deal of driving has been done to get to the reefs, out very little 
real work on them. Good gold-bearing stone has been at times obtained, and, if the mine were opened up 
better, it might produce a good deal, but the numerous slides have hampered work very sadly. It will be 
necessary to get the reef in less broken country before work can be profitable . 

.Ll:larble.-The blue-black crystalline limestone found in the East Tasmania bore takes a very good 
polish, and is really a very handsome marble. When polished it is nearly black, the bluish shade in the 
colour being only perceptible on close inspection, and numerous veins of pnre white calcite give variety and 
beauty to it. The stone works well, being close-grained and hard. There should be no difficulty in getting 
blocks of uniform texture and any required size from Dally's quarry on Blyth's Creek (where this marble 
is being burned for lime), or more easily still from the large masses cropping out at the head of the Flowery 
Gully. If wor~rnd by skilled marble-workers I have no doubt that this stone could be sold profitably in 
considerable quantities for ornamental and monumental purposes. The quantity easily got at is very large, 
and the facilities for quarrying are good ; while the proximity to a shipping place, and ease with which 
tramways could be constructed from it to the quarries, are very favourable for cheap transport to either the 
local or the Australian markets. 

The pale bluish white marble found at the old limekiln at the second bridge on the road from• Beacons
field to Launceston would also be of commercial value if easily obtained. As the workings of the old quarry 
on this bed are now full of water I cannot speak as to the size of it, or as to whether large blocks could be 
got of uniform texture and free from flaws. If, however, the loose stones lying abot1t fairly represent the 
general qnality of the marble it would be well worth quarrying. · 

Besides the marbles there is another stone in the Beaconsfield district that would be very useful for 
ornamental work, namely, the Serpentine that occurs abundantly in Anderson's Creek. This is found of 
great variety and beauty of colouring, and could be made into a great number ofhighly omamental articles. 
Various shades of green and very pretty mottled serpentine are quite common. · 

Appendices.-As no topographical features are shown on the plans accompanying this Report, I append 
a number of heights above sea level of va1·ious points throughout the district. These were taken by means 
of an aneroid' barometer, and consequently are only rough approximations to the true levels, but will be 
useful for purposes of comparison. 

I also append sections of the Phcenix and East Tasmania diamond drill bores. 

T/wnhs.-During the course of my survey of the district I received much useful information and many 
courtesies from the mining managers and other gentlemen throughout the district, whose help and kindness 
is now gratefully acknowledged. 

I have, &c 

The Secretary of Mines, Hobart. 
A .. MONTGOMERY, .1l'I.A., Geological Surveyor. 
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APPENDIX N 0 .. 1. 
HEl G HTS above Sea Le1.'el of Points in the BP.aeons.field Gold.field, approximately determined by 

Aneroid Barometer. 
Above H.W.M. 

Weld-street, opposite Club Hotel... ..............................•............. 
Top of Lefroy shaft .............................................................. . 

Florence Nightingale shaft ............................................ . 
Dally's United shaft ..................................................... . 
Golden Gate shaft ..... , ............................................... . 
Ballarat shaft ............................................................. . 
Ophir shaft .............................................................. . 
New main shaft, Tasmania ................... , ............... '. ........ . 
East Tasmania shaft ..................................................... . 
West Tasmania main shaft ............................................ . 
Moonlight main shaft .................................................. . 
Moonlight No. 3 shaft .................................................. . 
Little Wonder shaft ............................................ , ........ . 
Little Wonder shaft on Garfield Section ............................ . 

Mouth of Little Wonder main adit ................ : ...... ..................... . 
Garfield adit .................................................... : ..... . 
Bonanza adit .......................................................... . 
Leviathan adit ........................................................ . 
Cosmopolitan upper adit ............................................ . 
Cosmopolitan lower adit ............................................ . 

Top of Old Britannia shaft ..................................................... . 
Phcenix bore ............................................................... . 
East Tasmania bore ..................................................... . 
Ophir bores ............................................................... . 
Denmark shaft ........................................................... . 
Bonanza air shaft ........................................................ . 
Cabbage-tree Hill on line of Bonanza tunnel.. ................... . 
Old shaft near Phcenix and Bonanza boundary ..... · .............. . 
Leviathan air shaft ..................................................... .. 
Kohinoor shaft ........................................................... . 
Cosmopolitan shaft ..................................................... . 
Hematite shaft ........................................................... . 
Air shaft on lower Cosmopolitan adit ................................ . 
Old New Providence prospecting shaft ............................ .. 
'l'asmania open cast workings ......................................... . 
King and Eastman's alluvial workings ............................ .. 
Old Stanley shaft ........................................................ . 
J. T. Allen's bore ....................................................... .. 
New Brandy Creek shaft ............................................... . 
Pease'::; shafi:. ............................................................. . 
Old Brandy Creek shaft ............................................... . 
Excelsior shaft ............................................................ . 
Dundee shaft ............................................................. .. 

~'[outh of London adit ........................................................... . 
Brandy Creek old surface drive ................................... . 

APPENDIX No. 2. 

Feet. 
105 
125 
153 
117 
186 
168 
127 
159 
86 

352 
334 
262 
321 
321 
204 
213 
172 
195 
204 

96 
276 
213 

86 
120 
no 
231 
4ll 
330 
321 
375 
258 
195 
163 
348 
348 
249 
101 
65 

155 
164 
177 
190 
191 
155 
159 

SECTION qf Strata afforded by the Phcenix Company's Diamond Drill. Bore. 

S_trttta. '* Thickness. Total Depth. 
1------1------

ft. in. 
Alluvial surface matter..................................................................... 4 6 
Hard, brittle, whitish, and yellowish fine-grained sandstone, breaking into 

small rhornbohedral fragments; ve1·y much jointed; would not form core; 
contained a few very thin quartz veins ; flinty antl somewhat crystalline in 
texture ............ ... ...... ... ...... ...... ............ ... ... ............ ......... ... ...... 368 4 

Fine-grained, dark bluish, somewhat crystalline, sandstone, much joi_nted, 
and yielding lit~le solid core; contained occasional specks of pyrites ; a 
band of grey micaceous -sandstone at 472 feet, but only very thin ... ..... .. .. 119 8 

Light grey and whitish sandstone, with occasional bands of grey slate; 
'impressions of fossils· rather numerous, but imperfect; sandstone more 
granular and porous than the preceding bands•; g-ave a few inches of solid 
core at times .. . .. • ... . . . .. . .. . .. . . . . .. . .. . .. . .. . .. . .. . .. . . . . . . .. . . . . . . . . .. . .. . .. . . .. .. . .. . 213 0 

Tasmania reef-Quartz containing iron and copper -pyrites; gold freely 
visible ............... ......... ... .............................. ... ............ ............ 24 6 

Dense liard crystalline dark blue or black sandstone, with a good 'deal of 
pyrites in it .. .. . . .. .. .. .. .. .. .. .. . . .. .. .. .. . .. .... .. . . .. .. . ...... ••. .. .. .. .. .. .. .. .. .. .. . 50 7 

.TOTAL 780 7 

* Dip of strata 58° (average of 12 measu!'ements of angle of dip visible on cores). 

ft. in. 
4 6 

372 10 

492 6 

705 6 

730 0 

780 7 

780 7 
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SECTION of Strata afforded by the East Tasmania Company's Diamond Drill Bore'. 

Strata.* 

Supface soil and clay ...................... ; ............................................. . 
Brown, grey, yellow, and bluish· sandstone, with small quartz veins; some 

grit as well as sandstone, also thin bands of slate ................................ . 
Slate similar to that found in the 100 feet 1evel of the East Tasmania mine, 

rather soft, greenish, arenaceous, and calcareous ; vein of calcite and pyrites 
2 inches wide at 116 feet .............................................................. . 

Impure silicious limestone with calcite veins; vein of dense whitish grey 
hard quartz at 120 feet ................................................................. . 

Dark bl_a~k, blu~sh grey1 light grey, and dense blue grey fine grained slates, 
contammg a little pyrites and a few small quartz and calcite veins ........... . 

Dense dark blue fine grained crystalline limestone or marble, very solid as a 
rule, but occasionally fractured. The drill ceased workin()' while still in ' 
this rock ............................................................ ~ ................... . 

ToTAL ...••...••..••.••••••.•••....•.....•••......••••••••.•..•..•. 

Thickness. 

ft. in. 
12 0 

68 10 

35 2 

64 0 

278 0 

520 4 

978 4 

* Average dip of strata 63° (mean of 19 measm•ements of angle of dip shown by cores). 

T_otal Depth. 

ft. in. 
12 0 

80 10 

116 0 

180 0 

458 0 

978 4 

978 4 

REPORT ON THE GENERAL GEOLOGICAL STRUCTURE AND TIN-BEARING 
GRAVELS OF 'l'HE GLADSTONE DISTRICT. 

Geological Surveyor's Office, Launceston, 27th July, 1891. 
Srn, 

I have the honor to report having made a general geological examination of the Gladstone District, 
a.nd more especially of the ground held there for tin-mining purposes, with the object of collecting informa
tion that might prove of service to the minirP industry by throwing greater light upon the origin and mode 
of deposition of the tin-bearing gravels, their0extent, and their distribution throughout the district. 

A gener,al view of the topography of the country round Gladstone is best obtained from the top of 
Mount Cameron, 1808 feet above sea level. The mountain consists of a cluster of rocky peaks connected 
by high ridges, the group being divided into three main spurs by the valleys of the Campbell's and Sapphire 
Creeh. It is isolated from all othe_r neio·hbourincr ranges, being smrounded on all sides by low-lying 
country, which slopes gently seaward from0 the foot°of the mountain towards Boobyalla, and on the inland 
side rises gradually in rolling low ridges up the Ringaruoma valley towards the foothills. of the Blue Ti~r 
and the high ground near Branxholm. On the western side the wide flat low-lying valley of the Boobyalla 
River divides it from Mount Horror. Towards the eastward there is little high country, the low Ringarooma 
Tier and the distant Mount William being the most prominent features, but the whole consists of a succession 
oflow ridges, separated by plains anl a few deeper valleys, that of the Ringaro0ma River being the most 
important. The land is generally .but sparsely timbered, and large open space$ clothed with native grasses 
give it a park-like character. 'l'he open grass Ian.cl generally de710tes the presence immediately under the 
surface of a hard, somewhat ferrnO'inous, cement layer or "pan," which iS1 especially found covering the 
deposits of gravel. The ridges and slopes where the solid bedrock lies near the surface, when not too rocky, 
ge:a.erally bear more vegetation than where the "pan " occurs. 

The general aspect of the country as seen from the top of Mount Cameron suggests that the low-lying 
country has been planed down to a pretty uniform level by marine erosion, and has· subsequently been 
furrowed into minor 1·idges and valleys by the action of running. water and other sub-aerial agencies. It 
wonld therefore appear as iftl1e sea had once covered all the low-lying ground and extended inland to the 
foot of the ranges. This appearance is general at intervals all along the northern coast of the Colony, and 
the probability is that, as a matter of fact, the land has risen very considerably since the end of the Early 
Tertiary (P~lreogene ). Period. This ~xplanation is ,,f gr~at s.ervice in readi~g· the !1istory of thii v:arious 
gravel deposits, enablmg them to be correlated and then· differences exp'ln.rned with a success which no 
other theory appearli! to me to approach. Further evidence in support of it is given below. 

Geneml ()eological Structure.-The bechock visible throughout 'the district is either granite or ancient 
sedimentary i!lates a~d sand~tones of probably Lower Silurian age. On ~hese rest gr~vels of age.i ranging 
from the early Tertiary down to the present time. No Upper -Palreozow or Mesozoic rocks of our Coal 
Measure series have, to my knowledge, ever been found in the vicinity of Gladstone intervening between 
these two formations. Recent basalts, probably of Tertiary_ age, are sparingly found, however; and must be 
taken some notice of. 

Granite.-Th.e Mount Cameron Range i3 part of a large mass of gra~ite ~ountry ":hich extends frore . 
between Boobyalla and Gladstone southward to B1·anxholm and the George s River, and mcludes the whole 
oft!i,e Blue Ti"er ll~nge and its offshoots. The boundary between the granite and slate formations is a very' 
sinuous line, but may be said to run roughly about N.w'. and S.E. through a point just west of Gladstone 
township. The granite is of the same character as that composing the Blue Tier, the Billycock _T!er, 
Mount Stronach, and other granitic hills of the North-eastern District, namely, a felspar porphyry consisting 

,1\ I 
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of quartz, mi~a (biotite mostly), and felspar in coarse granular mixture, with large felspar crystals porphy
ritically developed. In vughs in the granite the quartz frequently is found in large black crystals of fine 
quality. Generally the rock is of a whitish light grey colour, put occasionally it is red, the felspar being of 
a brick-red colour. In parts it may be seen· of a warm cream colour, and without the large porphyritic 
felspar crystals. The rock is very subject to decomposition, the felspar rapidly altering to kaolin, and the 
mica to clayey and serpentinous earths. The insoluble quartz grains alone remain unaffected by the -
atmospheric agencies. They are. angular, and rarely show any approach to definite crystalline form, and 
1·ange from the size of small shot to that of peas, forming therefore a very light gravel when broken down 
by the weather and very readily moved by running water; whence it happens that the rarer large quartz 
crystals and masses found in vughs and veins of the· granite being left behind by the lighter material, form 
a preponderating proportion of the heavier wash. This serves as some measure of the amount of concen
tration of the heavy material in the creek beds, for.every cubic yard of coarse gravel must represent some 
hundreds of yards of broken down granite, as the latter contains only a very small percentage of vein rock 
and large crystals. Similar reasoning will show that if even a very small quantity of tin ore exists through 
the granite, whethe1· in the rock itself or in small veins through it, the concentration has been sufficient to 
allow of very considerable quantities having been gathered together in the creeks. There can be little 
doubt that the granite does contain a little tin in its mass irrespective of any occurring in veins traversing 
it. Every little creek on the granite bedrock is found to contain some tin ore, and tin-bearing veins are 
so rare that they cannot be relied on as the source of this. In a previous report on the Blue Tier District 
I suggested that a good deal of the alluvial tin ore was derived from the disintegration of the granite 
bedrock, and my examination of the tin-bearing creeks of Mount Cameron tends to confirm that belie£ 

The fine quartz from the disintegration of the granite is a very useful indicator of the proximity of the 
bedrock. It is washed clean by rains, and gathered together by small runnels of water into white patches, 
often resembling _small hailstones. If on examination the grains. were found to be sharp and angular, I 
have found that in every case that came under my notice further search showed the bedrock to be 
immediately under the surface,-in fact, the surface soil was only disintegrated rock. Where, however, 
there was a considerable percentage of rounded water-worn grains, thei·e was always alluvial material 
underneath. This simple observation was of great service when the nature of the bedrock was not at once 
visible. Where the fine quartz gravel has been much water-worn, it generally forms fine rounded grains 
like rice or barley in appearance and size. 

. The granite has been evidently intruded through the Silurian strata, as is shown by the very sinuous 
boundary between the two formations, and the fact that the slates and sandstones at the contact are often 
greatly metamorphosed :and rendered somewhat crystalline. A shaft sunk on the Mount Cameron 
Company'.s ground went for some seventy feet through slate, and then struck granite. The strike of the 
Silurian beds is in many places fairly against the granitic masses, which thus cut them off sharply. The 
intrusions of granite are therefore post-Silurian in date. . · 

In my former report on the Blue Tier District, the occurrence was noted of a second variety of 
granite traversing the above-mentiqned felspar porphyry as dykes, and generally carrying a great deal of 
tin ore impregnated through it. Somewhat similar rock is also found at Gladstone and here, too, is 
apparently much more richly stanniferous than the ordinary granite. As at the Blue Tier it varies greatly 
in composition, being in parts composed almost wholly of quartz and mica or hydro-mica, and in other parts 
of about equal quantities of quartz and felspar, while in other places, again, all three constituents of granite 
are found. Much of .the mica is white and silvery ( rnuscovite), thus differing from the black mica (biotite ), 
of the country rock. Quartz is generally predominant, however, and in much larger crystals than the 
felspar and mica ; hence though the rock is by no means a typical qua1·tz-porphyry, in the absence of a 
better name this one may be given to it. Where veins traverse this porphyry the felspar is generally gone 
from their immediate neighbourhood and the mica become hydrated, while infiltration of silica has cemented 
the material into a hard solid rock Often a vein of well formed vein-quartz runs through the centre of 
the altered mass. These veins are often very rich in tin ore, both in the quartz and in the altered country 
rock. Several of these quartz-porphyry dykes have been found in the Gladstone District; the largest, 
perhaps, being on the Fly-by-Night claim, where it lies between the Silurian formation and the main granite 
mass. This would suggest a probability of its being a contact alteration product, that is, that the portion 
of the granite corning in contact with the sedimentary rock had been altered in composition ·and crystallised 
differently from the main mass in consequence. As, however, there is not this alteration at other points of 
the contact, and, besidei;i, the porphyry traverses the main granite itself on the Esk Company's ground, it 
would seem that its being a contact mass on the Fly-by-Night is only accidental. The intrusive character 
of the quartz-porphyry is not so clear as at the Blue Tier, and it may prove on further examination not to 
be a true dyke, but rather granite altered by fracture and infiltration of metamorphosing solutions. At 
present, however, T incline to the belief that it is dyke-stuff intruded though the granite. 

Running a few degrees east of north from above the Esk Company's pumping plant on the east side 
of the river is another outcrop of the quartz-porpl1yry, and still another occurs further on on the old 
Empress cl~im. These may prove to. be connected with the Fly-by-Night dyke, but as yet no attempt has 
been made to trace them through. Since my visit to the district I have been informed of the recent 
discovery of a large soft granitic lode rich in tin ore on the Mount Cameron Company's property, from 
the appearance of specimeµs from which I should think that it is probably connected with the adjacent 
Fly-by-Night dyke, if not really a continuation of it. On the Esk Company's sections, on the slopes 
towards Harden's Ravine, several tin-bearing veins have been cut by trenches, but I am not sure whether 
they are in another dyke of quartz-porphyry or are simply small lodes in the granite. They are small and 
rather irregular, but often carry excellent tin ore. More extensive trenching across their course is required 
to make clear their true nature. In the quartz-porphyry dykes tin-bearing veins are very numerous, and 

, run in all directions. On the Fly-by-Night section there are a great many of them, and so much rich 
stone can be readily obtained as to render it probable that the rock would be payable if systematically 
worked. On Mallinson's section, No. 167, there is something more like a definite lode than the generality 
-0f the veins. Here, in the width of about a chain, are found th1·ee or four veins of quartz impregnated 
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with silvery talc and flanked by bands of blackish greasy talc, the whole width of the lode bands ranging· 
from one ·to five feet. Tin occurs pretty freely in these bands, and in what is said to be a bulk saml'le· 
taken from a shaft on one of them as much as 12½ per cent. of dressed tin ore is reported to have been 
obtained. This lode is worth prospecting : it could easily be tested by a short adit and drives along its, 
course. Neither here nor on the Fly-by-N'ight ground-has any real mining work been done to t1·y the 
lodes-nothing, indeed, but a few trenches and pits. Endeavours have been confined to searching for· 
definite lodes to which it was supposed the numerous veins would lead. As the tin ore appears to be· 
impregnated through the bulk of the quartz-porphyry generally, anrl segregated especially in the vicinity of 
the veins rather than confined to them, it appears to me that efforts should be made to ascertain the average· 
value of the formation rather than to trace the separate veins. These do not seem at all likely to be permanent,. 
and it is very doubtful if definite lodes exist at all in the formation. The experience of the Anchor mine at 
the Blue Tier in crushing the quartz-porphyry dyke there in bulk proves that this treatment is the proper one 
to pursue, and not rooting out small rich veins. No great amount of attention has yet been paid at Glad-· 
stone to the stanniferous dykes, but they are, in my opinion, promising enough to be worth a systematic 
trial, which wonld ascertain if they would pay for treatment in bulk. Both the Fly-by-Night and Mallin-· 
son's dykes offer extremely good facilities for cheap extraction of the ore by open quarrying. One per cent 
of dressed tin in the stone, taken as it comes, ought to pay al~ expenses and leave a margin of profit,. 
provided that a sufficiently large quantity per diem were treated. This may seem to some an absurdly low 
estimate of cost of extraction and crushing, but numerous examples of successful dividend paying mines could' 
be cited where the value of the rock mined is much less than that represented by one per cent of tin ore,. 
and in some of these cases.the ore has to be raised from a depth ofas much as 2000 feet with concomitant 
pumping as well as winding expenses. It has been thoroughly demonstrated that no mines pay so well and 
steadily as those where there are very large quantities of low grade ore of only sufficient value to give 8/ 

small profit over expenses of treatment on a large scale. · Wot'ked on a small scale they would be unpayable,, 
but, with the greater econpmies possible in working on a large scale, handsome profits are realised. Great' 
quantity of material dealt with is the secret of their success. What is required now, therefore, in the case 
of these dykes at Gladstone, is to ascertain the quantity and value of the stanniferous rock easily available .. 
The course of the porphyry formations should be ascertained by trenches, and a number of small shafts 
shonld be sunk in them at regular intervals so as fairly to sample the rock. The ston<o from these shafts. 
should be all crushed and dressed without any picking of good stone or rejection of bad. The result of the 
crushing would show what could be expected from the porphyry as a whole, and would allow of a calcula-.. 
tion being made as to whether it could be made to pay when milled on a large scale. Even if the rock as 
a whole would not pay to work it would be seen by such a trial if it would be possible to select large 
quantities of payable stone without having to remove so much poor rock as to cause a loss. It may be 
pointed out that the cost of such a thorough test, implying as it does the provision of a small experimental• 
battery for crushing the rock from the shafts, would not be greater than has to be sunk in preliminary 
prospecting operations in many other mines where th_e results obtained are often not nearly so definite nor .. 
the prospects so good. 

SilU1·ian Fo1·;iation.-The bedrock underneath the township of Gladstone, and, generally, east and: 
north-east from it, is composed of metamorphic slates and sandstones having an average north-and-sonth, 
strike (my observations of strike vary from N. 7° E. to N. 15° W.), and standing nearly vertical, such dip 
as there is varying from easterly to westerly very frequently, and within short distances. Both the sand
stones and the slates are, as a rule, rather soft, and easily weather to clays, but there are also hard bands of' 
silicious semi-crystalline sandstones, which resist both atmospheric and mechanical disintegration well, and 
hence form a large proportion of the river gravels. The rock, as a mle, however, does not_ appear to have, 
undergone any extreme metamorphism. Though continually searching for them I was not able to find any 
fossils in the formation, nor could I hear of any ever having been found. From the lithological character· 
and.mode of occurrence of the rocks, however, I take them to belong to the Silurian system. 

"Wherever the bedrock is bared by sluicing operations it is seen to contain many veins of quartz, some· 
of white r.olour, some dull grey and very 'dense; these veins supply a large proportion of the gravel derived' 
from this rock, the slates and sandstones themselves generally soon becoming reduced to clay and sand on 
account of their softness. Sometimes the vein quartz co~tains both tin ore and gold. Besides these smalT 
veins several larger quartz reefs have been found, and at one time it was hoped that Gladstone would. 
become a goldfield, but the reefs all turned out badly on being subjected to practical trial. The most 
celebrated lode was that known· as the Royal Tasman, close to the township. Out of a great many 
conflictincr statements with regard to this, I incline to believe that one the truth which said that there was 
a small p~tch of auriferous stone in this lode, but that it very soon gave out and no more was found. The· 
belief seems to be universal that the small crushings first obtained were "salted," and hence many persons. 
regard the Royal Tasman gold as a fraud from first to last ; but from 1.he most reliable information I have· 
been able to obtain locally from men who worked in the mine, I believe that there was really some gold 
genuinely got. The truth of this matt~r !s of i~port~nce. to the futur~ of the District, for the failure of 
the Royal Tasman has utterly damned 1t m public est1mat10n as an aur1ferous country, and hence prevented. 
it from getting the attention which it fairly deserves. The Silurian formation elsewhere, at Beaconsfield, 
Lisle, Denison, Golconda, &c., and in Victoria has been the home of auriferous reefs, and there is rather· 
reason to believe that such are likely to be found in the Gladstone District than that the formation should 
be barren. A good deal of gold is found in the alluvial gravels resting on and derived from· the Silurian 
bedrock, as much as seven ounces to the ton of tin ore having been obtained in cleaning up the sluices, 
used for saving the latter. The formation is therefore clearly auriferous round Gladstone as elsewhere, an.d, 
all that the failure of the reefs worked should imply is simply that the right lodes have not been found yet .. 
In some of the goldfields of Victoria there are dozens of worthless reefs for every one that is payable .. 
Any new discovery should stand on its own merits, and not be judged by the ill success of its predecessors .. 
In fairness to the District it is necessary to make these remarks, as there is a very general impression. 
among the mining public that no gold can by any possibility come out of Gladstone. · 
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Basalts.-These rocks are of no importance in the immediate vicinity of the Gladstone tin-field, but 

a1·e found to the north-east of it towards the Mussel Roe and the Ringarooma Tier. I have only seen 
occasional stones indicating the proximity of narrow dykes in one or two other parts of the field, near the 
head of the Mount Cameron Water race, for example. Their presence is only noted at present because 
of their probably being contemporaneous with the basaltic flows between Moorina and tlie Billycock 
Tier, which overlie the oldest stanniferous gravels. 

Gmvel Deposits.-It has been stated above that these range in time of deposition from the early 
Tertiary period to the present time. There are evidences of a long-continued cutting down of the 
Ringarooma Valley, which has resulted in the formation of successive terraces of gravels varying consider
ably in their composition, and it appears to me certain that this has been due to an elevation of the land 
rather than to the simple erosion of the river channel. In order to understand the problem of the modes 
of deposition of the gravels, it is necessary to leave the immediate neighbourhood of Gladstone, and 
consider the evidence afforded by the mines at Branxholm, Derby, and Bradshaw's Creek. These have 
been reported on by Mr. Thureau, F.G.S., in 1884, (see "Report on the Stanniferous Deposits at Ringa
rooma," No. 99, 1884.) As shown in his map, it is certain that an old channel of the Ringarooma River 
ran under the basaltic plateau which extends from Derby to David's Creek. Two tributary channels 
joined it much in the position of the present Cascade 'River and Main Creek. The mines at Derby afford 
excellent sections of the whole formation, from which we may note, first, that the bottom of the ancient 
channel was at least 70 feet below that of the present river, as that depth has been proved by borings in 
the· N Ol'th Brothers' Home Mine; secondly, that the present river channel cuts across the old beds of 
the Cascade River and Main Creek ; thirdly, that. the ancient channels must have slowly filled up with 
fine quartz gravel, carrying tin ore, till the surface of the gravel stood quite 100 feet above the present 
river level; fourthly, that the gravel then became covered over with upwards of 200 feet of volcanic ashes 
and basaltic lava flows ; and, lastly, that the existing Ringarooma River has cut its way clown through 
all these deposits and through hard granite rock down to its present position. The river was doubtless 
diverted from its old course when the ancient channel became filled with streams of basaltic lava, and 
began· to cut a fresh channel through the granite on to which iL was forced, and has continued to wear this 
deeper and deeper ever since. From below the junction with the Main Creek the Ringarooma seems to 
have abandoned its old course altogether, flowing to the east of Mount Cameron, whereas the old channel 
lay to the westward of it. The present channel is rock-bound all the way from the Main Creek to below 
Gladstone, and there is no place where there is any break in the rock showing where it might have 
rejoined the ancient channel. The Pioneer Mine appears to be either on the edge of the old lead or in a 
tributary leading into it, but borings here and at David's Creek lmve proved the bottom of this deep ground 
to be far below the bottom of the present river, thus agreeing with the borings in the North Brothers' 
Home in showing that the ancient channel 1vas deeper than the present one. If the old and new channels 
do not run into one another above Bradshaw's Creek they certainly do not join between there and Mount 
Cameron, as there is· a ridge of granite forming a barrier all the way. The continuation of the rich 
Brothers' Home lead is therefore to be sought for in the low ground mnning down past the western side of 
Mount Cameron, a position in which the general topography of the country of itself indicates that it will 
be likely to be found. It is well known that there is very deep ground along this line. 

Reverting to the sections at Derby, it is clear that, previons to the filling up of the old channel with 
gravel, there must have been a period when the river was engaged in cutting it out and wearing it deeper 
and deeper. While this was in progress no large amount of gravel could accumulate in it. The present 
Ringarooma River has very little fall in it ; consequently, when the old river was engaged in cutting its 
channel, whieh is so much lower than the present one, it is pretty certain that the general level of the land 
was much higher than at present. The gradual filling of the channel was most probably the result of a 
subsidence of the land, causing a reduction of the grade of the river bed and consequent cessation of scour. 
The subsidence appears to have terminated with the eruption of the basaltic lavas, as the stream again began 
to cut its way downwards, showing that an elevation of the land had taken place, either with considerable 
rapidity, or, as is more likely, with a slow gradual movement. During this period of elevation the 
Ringarooma has excavated its present valley, the various terraces of gravel representing old frrer flats 
which have been cut throug-h and left behind by the stream. The elevation of the land must have been 
accompanied by a recession of the seashore, resulting in the formation of successive beach terraces or 
raised beaches. These would be cut through by the river in its downward c~tirse, so that the terraces of 
gravel may often be both of river and beach formation, an<l it could often happen that the higher terraces 
were beaches while the later lower ones were purely of river origin. The variation in the character of the 
alluvial depogits at different levels is thus often easily explain~ble. 

The great age of the oldest gravels in the mines at the Brothers' Home is clear from the consideration 
that ·a long period of time must be allowed for the gradual filling up of the old channel to the level of the 
lowest volcanic beds, for tb.e deposition of the latter, and for the subsequent erosion through hard rock of 
the present Ringarooma Valley. · The outflows of basalt in other parts of the colony are considered to have 
taken place towards the end of the Palmogene period, and there is eve1y reason to believe that those at 
Derby were contemporaneous with them. No good fossil evidence of age has yet been obtained, for, 
though leaves were said to have been found in some of the mud-bands passed through in sinking at David's 
Creek, they were not preser,-ed by the workmen or submitted to any scientific authority for identification. 
In the workings of the Brothers' Home Mine occasional lumps of old timber, blackened and almost 
converted into lignite, have been at times found, but the species of wood has not, so far as I know, been 
determined. Still I think there need be no hesitation in referring the sub-basaltic gravels to the early 
Tertiary or Palreogene period. · 

In my recent Report on the Beaconsfield District I referred to the alluvial gravels there, and showed 
that in the Early Tertiary Period the land stood at least 300 feet higher than now; that it was subsequently 
to the filling of the Ophir Deep Lead depressed to a level at least 250 feet lower than the present one, and 
that it has subsequently risen to its present position. 'l'hese movements of the earth tally with the evidence 
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of the Ringarooma Valley as above described. When, in .the Early Tertiary Period, the Janel stood much 
higher than now, the Brothers' Horne and Ophir Lead channels were being contemporaneously scooped 
out; then came the great subsidence which piled gravels up to 250 feet above sea level on tlie slopes of the 
Cabbage-tree Hill, and caused the old Ringarooma channel to fill up; next came the basaltic flows ; and 
since then a movement of elevation has resulted in the sweeping of the greater part of the accumulated 
gravels from the Beacons-field flat, and the erosion of the present Ringarooma Valley. As the bottom ofthe 
Ophir Lead is below sea-level it may be assumed that the old Ringarooma lead also runs below sea level 
towards its outlet. The depoBits along its course will, therefore, certainly be very wet and difficult to work. 

As it seems certain that the Ringarooma lead mnst go to the west of Mount Cameron, away from the 
cour11e of the present river, so it would also appear that the ancient stream corresponcling to the modern 
Great Mussel Roe River ran in a considerably different position from- that of the latter. This, at least, is 
the most probable explantion of another series of ancient alluvial gravels encountered along- the course of 
the Mount Cameron vVater-race. On the west side of the race, near the second siphon, there is a some
what high round hill, apparently entirely eornposed of small, thoroughly-rounded, granitic quartz gravel. 
At the foot of this hill the water-race passes through some rather hard cement, compos,J,l of rounded quartz 
gravel also. Several springs towards the base of the hill show where water finds it.-, way out of it. No 
prospecting, more than sinking one or two small pits, has been done to show if this hill is tin-bearing. 
It appears to me well worth trying further, as being probably portion of an all(;ient lead. Further 
down the Mussel Roe River more deep ground is encountered on F. Whitaker's st-ction, No. 2498-87M, 
and to the north ofit for some considerable distance. Workings on the section named were carried on 
some time ago, a tail-race having been brought in through soft g-ranite from the Mussel Roe Valley. The 
granite bottom dips rapidly underfoot at the intake of the tail-race, hence the bottom drift could not be 
worketl. The top drift consisted of sand, granitic quartz gravel well rounded, and well-rounded coarser 
quartz gravel, all mixed with a good deal of white clay, and containing a fair amount of tin ore. Borings 
proved a depth of 40 feet below the level of the tail-race without finding any bottom. Some 

· distance north of these workings a deep shaft was sunk some years ago without reaching bottom. Some 
lignitised wood was obtained in this shaft, but it was all so crumbled that I could make nothing of the few 
small specimens I was able to find lying about, further than that the wood was thoroughly converted into 
lignite, showing the deposit to be an old one. This shaft is in a flat. To the north of it there is a gravel 
hill, which slope11 clown to the Mussel Roe River. Several springs occur on its northward slope, and I was 
informed by Mr. Richards, who has done much prospecting in this district, that at the foot of the bill in the 
bed of the Mussel Roe the ground appeared to be very soft and deep, as he could thrust a long pole a great 
way down into it, evidently through gravel. It would seem from this that the old leacl which evidently 
exists in this locality crossed the Mussel Roe and went more to the north-west, a course which would con
nect these gravels with some other ancient deposits to be mentioned presently. I hacl only time for a flying 
vieit to this part of the field, and was not aole to examine it so closely as it deserves, but it seems extremely 
likely that there is a deep lead running through it, and very possibly connected with the hill near No. 2 
siphon above mentioned. Fmm its soft nature this deep ground is extremely difficult to prospect, but the 
tin ore got in the upper parts of the drift in Whitaker's workings gives good ground for believing that in 
the gutter of the lead very -good tin ore will be found. By driving in from the northward, where the 
Mussel Roe crosses the lead, it is probable that the ground could be well tested. Shoulcl it prove payable 
an ample supply of water for working is close at hand in the Motint Cameron Water-race. This neglected 
part of the field is worthy of attention from men who are disposed to risk some money in the necessary, 
somewhat expensive, prospecting. It is beyond the resources of working miners to clevelop without capital 
to assist them, and this, J think, is what has led to its lying idle so long. 

The course of this old lead after crossing the Mussel Roe is not clearly traceable, being often broken 
by erosion of more modern valleys, an!l overlaid by more recent deposits. A number of deposits of cement, 
however, extending from the Mussel Roe to the Aberfoyle country may, perhaps, be portions of it, though 
perhaps of later and marine origin. My reason for connecting them with the Mussel Roe Deep Lead is 
that the cement is made up of rounded granitic quartz particles similar to those of the gravels ofWhitaker's 
workings. Further, there is reason, as we shall see, to believe that these cements are considerably older 
than the other gravels of the district. The cement is a rather hard conglomerate, sometimes very hard and 
solid, ancl not unlike granite in U!Jpearance; it is often mistaken locally for bedrock, -and called quartz 
porphyry, but may be easily distinguished from the crystalline rocks by the well-rounded character of its 
constituent pebbles. It forms the small hill sometimes called the Edina Sugarloaf, and is also found to the 
north-east of it under the long siphon of the Mount Cameron Water-race, near Ogilvie's dam (58-87w.) 
About two miles north of' the long siphon along the Water-race the latter leaves the cement or con
"lomerate formation and runs over slate and sandstone· bed rock-(I prefer to use the name '' cement" 
~stead of the more strictly ~cientific "conglomerate," as the former name is better understood by miners 
as being wash or gravel converted into stone by some binding material.) To the north, or north-west 
rather, of the point where the Water-race leaves the cement I have not seen the latter for a long distance
not .till the Aberfoyle country is reached, where the Brown Hill, near Tea-tree Lagoon, is again composed 
of it, and also some low ·hills north-west from the Mount Cameron Water-race Storage Reservoir (80-87w;), 
generally known· as -Matthewson1s Lagoon. Between the Edina Sugarloaf and the Brown Hill ,there is a 
line of very deep ground, as to the nature of which I am in considerable doubt, whether to refer .it to ,the 
,same formation as the cement or to a later one. This deep ground, strangely enough, lies on .the water
shed between the Ringarooma and Mussel Roe Rivers, in the northern portion at any rate. The .northern 
.extension of the Mount. Came1on Water-race, from about half a mile north of the crossing of the.,Cape 
Portland road, all lies upon this deep ground, which. here seems to be over a mile in width. Numerous 
shafts have heen sunk in a fine white gravel drift, some as deep as 70 feet without reaching the bottom. 
The character of the gravel-fine water-worn quartz pebbles derived from degradation of granite-::points 
to a connection between this deep ground and that higher up the Mussel Roe. There is a break in the 
continuity of the deep ground where the road from Bell's Bridge to Cape Portland runs across its course. 
I have not been able to detect any sign of an old deep lead crossing this road, and it would seem that the 
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-valley of the Pig-and-Whistle Creek has cut right down through it; if so, the bottom of the lead above 
·this road will be above the level of the Ringarooma River, and therefore capable of drainage into it. To 
the south:east of this blank space deep ground is again found in the old Tamar and Garfield Companies' 
workings, and extending from thence to the cement near the Edina 8ugarloa£ I am inclined to believe that 
-:the line of deep ground thus traced between the Edina Sugarloaf and the Brown Hill does represent the 
general course of an old lead, but that the upper portions of the gravels lmve been greatly disturbed isince 
their first deposition. The lead, if there ever was one, was the channel of an older Mussel Roe River, cut 
-out when the land was at a higher level than now, and filled when the subsidence took place which filled 
,also the old Ringarooma lead. This subsidence probably brought the sea in over all the country just 
described, causing a re-distribution and re-arrangement of the surface gravels, though not likely to have 
affocted the lower deposits in the gutter. While the sea was again receding in the subsequent period of 
elevation further re-arrangement of the surface gravels would result. The existence of the Edina Sugar
loaf and tl1e Brown Hills as hills shows that they were once parts of a much more extensive deposit, 
which has been greatly worn away, leaving these harder portions standing out. This wearing away in all 
·probability took place partly during the encroachment and retrogression of the sea, and partly owing to 
ordinary sub-aerial agencies afterwards. 

There are several things which point to the presence of the sea over these deep gravels. For example, the 
cuttings for the northern extension of the Government race are nearly all in a brown, somewhat ferruginous, 
,cemented sand, often clayey. Nodules of oxide of iron, containing sand, and loose white sand, are pretty 
,common. The sand is such as is found by the sea shore, and the cement might well have been formed in a 
shallow lagoon behind sanclhills fringing the sea shore, as is so commonly seen along our coasts at the 
present day. Whether laid clown in exactly this way or :Ii.ot, the sand shows that the sea was probably 
close at hand when it was deposited. In the old Martha and Tamar claims deposits of what appear to be 
,sea sand are also found, and in the latter, more especially, there is evidence of lagoon deposition. Two 
sections through the workings of the old Tamar claim are appended hereto. Towards the northern and 
north-western end of the workings the Silurian bedrock is visible, dipping rapidly to the south east. On 
this lay heavy gravel, consisting of rounded and sub-angular small boulders and stones of sandstone, quartz, 
.and dark chalcedony, the sandstone of the bedrock preclominatin~. The chalcedony is identical with the 
material in a well defined lode or vein of it found on the old Eureka claim, across Har<len's Ravine from 
the Tamar. A few stones of quartz-porphyry similar to that in Mallinson's dyke also occur, and to fort.her 
show that this gravel is partly derived from adjacent granite bedrock crystals of black quartz are not 
uncommon. All this heavy wash has now been sluiced away, and its relation to the sands composing the 
walls of the excavation is not therefore so clear as if it could be seen in situ, but it is nearly certain that it 
cis of later origin than the latter, and I think represents a place where the old deep ground was subsequently 
,cut away by water uclion and replaced by later gravels. On working more to the south east the heavy 
gravel gave out, and in its stead layers of sand were encountered, which were found to surround the gravel 
,except on the northern side, where the hillside falls away: The wall~ of the excavation are now all com
posed of sand. The layers are sometimes cemented by oxide of iron, and often contain hard ·cakes of oxide 
of iron. In parts there is a good deal of cby. Much carbonaceous matter is found through the sands; 
.but though I searched for a long time I was unsuccessful in getting any leaves, by which the age of the 
deposit might. be estimated. In the bottom of the present face lies a layer about 8 feet in thickness, mainly 
composed of fragments of timber, partly and sometimes wholly converted into lignite. Some of the wood 
is very little altered, and still splits freely: The fragments of timber seem to be mostly roots, logs, and 
pieces of heavy branches-qrdinary drift-wood, in fact. They are mixed up with sand and mud and a little 
fine gravel. Concretions of iron pyrites are often found on the wood, and occasionally partly replace its 
,substnnce. The wood has not yet been microscopically examined, but seems almost certainly that of a 
.species of pine. In other parts of the colony, as at Breaclalbane and Corra Lynn, fossil wood and lignite 
.are found consisting mainly of coniforous tree remains, and it would seem that in Early Tertiary times 
members.of the pine family were the commonest forest trees. 'l'he coniferous woods of this deposit them
selves therefore point to its belonging to the oldest alluvial gravels, and give ground for believing that I 
am right in connecting this with a Paheogene Mussel Roe lead contemporaneous with the Ringarooma 
deep lead .. This belief is substantiated further by the fact of more recent, but still old, gravel having been 
deposited in an eroded portion of the sand deposit as above described, and by the apparent connection of 
the Tamar workings by deep ground with those of the Garfield, and on to the cements of the Eclina 
:Sugarloaf. Not that I think that the Tamar sand beds were laid clown by river action in the old Mussel 
Roe channel, but rather that they are among the very highest beds of the filling of it deposited ,,.hen this 
part of the country was almost at sea level, and the old channel formed a shallow estuary or lagoon. The 
layer of drift-wood; the sharp sea sand ; the prevalence of ferruginous and carbonaceous stains; the false 
bedding often seen in the sancl,--all point to an estuarine or lagoon formation. Above the sand beds. there 
is a layer about 11 feet thick of fine quartz gravel, which most probably indicates a further advance inland 
of the sea, and complete submergence of the lagoon deposits. 

The old Martha workings in one place show a face about 20 feet deep, composed of very small quartz 
gravel and sand, the latter fine sea~sand as in the Tamar claim. The bottom bedrock is clipping away from 
the Ringarooma Valley, more towards that of the Pig-and-Whistle Creek. As these beds of sand in the 
Martha are quite 60 feet lower than the similar-ones in the Tamar, they are not likely to belong to the same 
horizon, but they also give evidence of the former presence of the sea running up much along the line of the 
supposed Mussel Roe lead. 

The sands in the old Tamar mine were found to contain a little extremely fine tin ore, which, though 
not itself nearly payable, bears witness to the presence of tin in the rivers running into the sea at the time 
of its deposition, and thL1s gives promise of better results when the true river channels are discovered. 

The deep gravel and sand formation extends from the Tamar workings, round the head of Harclen's 
Ravine, to the old Garfield Company's workings on Section 2077-87""f,r. These, again, are connected by a 
spur which appears to be entirely composed of fine quartz gravel with the high0 level clam of the Esk Com-
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pany. The excavations for this show no bedrock, but only fine rounded quartz gravel and yellowish-brown 
sandy clay. A somewhat large cutting between tl1is and the Eureka dam shows the Silurian bedrock not 
.far from the surface, and south of the Esk dam solid granite crops out, so that in this part there does not 
appear to be a great depth of gravel. The cutting shows the following section in the face :- · 

Feet. 
Surface soil and ferruginous cemented clayey fine gravel of rounded 

quartz pebbles and granitic quartz grit .................................... 3 
Very clayey layer, containing gravel............................................. 2 
Coarse brown sand, sometimes false-bedded, with occasional small gravel 

in horizontal layers ...................................................... ...... 11 
Coarse gravel of sub-angular fragments of the Silurian bedrock and 

angular and sub-angular quartz ..................... ........................ 1 
Silurian slate and sandstone bottom. 

The coarse gravel resting on the bottom seems to have formed only a very small proportion of the whole 
mass, and to have been immediately derived from the bedrock below, though a few stones from lodes in the 
granite and black crystals show that part of it was transported from neighbouring granite bottom. The 
Silurian bedrock is again seen in a cutting at the back of the Eureka darn. Between the Garfield and 
Tamar claims, however, numerous shafts have been sunk without reaching bottom, generally not to greater 
depths than from 20 to 40 feet on account of the soft running nature of the fine gravel and sand passed 
through, which was often regular quicksand. In the eastern side of the Garfield workings the Silurian bed
rock is visible, but towards the outlet the ground has not been bottomed, and large· quantities of sand are 
encountered. It seems likely, therefore, that the deepest ground lies east of the Tamar and west of the 
Garfield cuttings. The average depth of the latter is from· 6 feet to 16 feet. The following section was 
observed as a representative one, in one of the faces:-

Surface soil .......................................................................... . 
Ferruginous ceniented sand ........................................................ . 
Fine well-rounded gravel, with one bed of coarser gravel near the middle 

of the layer .................................................................... . 
Small very well waterworn quartz and quartzite gravel, with softened 

· Feet. 
1 
1 

7 

slate fragments and stones of Silurian sandstone .... .-............. ...... 2½ 
Coarse sand and fine gravel, rather cemented:, not bottomed . .. . .. .. .. .. .. . ~ 

The beds of fine gravel and sand make and thin out again in short distances. The beds of sand often show 
false bedding. The Garfield workings are about 40 feet higher than the top of the Tamar face. These 
gravels were doubtless laid down when further subsidence of the land had sunk the Tamar beds well under 
water and brought the sea further up the old river valley. · 

It will be seen from the above that neither the Tamar nor the Garfield workings give direct evidence 
of belonging to the same formation as the cements of the Edina Sugar-loaf and the Brown Hill, but they go 
to show that deep ground exists along the line connecting these places, and that this deep ground was filled 
by the advance of the sea inland, which must have been at its furthest when the basalts. of the Brothers' 
Home were being poured out. Should the reference of the cement deposits to an old Mussel Roe River 
bed be correct, it is clear that the river valley would be the most favourable place for the accumulation of 
deep masses of gravel during the advance of the sea, hence it. is somewhere under these marine gravels that 
we should look for the ancient river deposits. The theory has enough plausibility in i.t at any rate to be 
worth testing by borings, though these would be difficult of execution on account of the quicksands. 

The deep ground between the Pig-and-Whistle Creek and the Aberfoyle would, probably, be the lower 
part of the old Mussel Roe Valley, but mostly filled with marine gravels. The old river channel, with its 
probably richer gravels, is, most likely, covered to a very considerable depth. The shafts sunk in this part 
of the di.strict have nearly all gone through a succession of fine quartz gravel and sand beds poor in tin. If. 
my theory of these being the ancient river gravels, washed over and over again by marine action, is correct, 
very little tin could be expected in them until the deeper unmoved river deposits are reached. These, also, 
it might be presumed, would not be so rich as higher up in the leads nearer to the granite formation. 
Beyond noting the ferruginous clayey sands found in the northern extension of the Mount Cameron water
race as of probable estuarine or lagoon formation, as above mentioned, I have not been able to get much 
evidence about the deep ground in this lower part of the old valley. The Lochaber workings possibly 
belong to thi.s formation. The upper beds are very like those of the Tamar, and the bottom appears to be · 
getting deeper towards the north west, thus sloping towards the main area of deep ground.- The following 
section was. noted in these workings :-

Soil and cemented gravel ................................... . 
Sand, very fine gravel, and clay .............. ; .......... .. 
Rather fine quartz gravel ................................... . 
Coarse angular sandstone and quartz stones and gravel 
Brown cemented fine gravel. ............................... . 
Bottom of Silurian slate. 

feet. 
2 

15 
10 
5 

10 

These workings have produced very fair tin, mostly _from the heavier lower wash. This often contains 
somewhat large quartz boulders and pieces of waterworn quartz porphyry. The upper beds are in horizontal 
layers. The pebbles are mostly of quartz, but some of Silurian sandstones and of quartzite. Black quartz 
crystals are not uncommon. As these workings lie very low down, the outlet of the tail-race being not 
more than, perhaps, fifteen feet above the Ringarooma River, it seems possible that they are approaching 
much nearer to the old lead, which may account for their much greater richness in tin as compared with 
the higher Tamar and Garfield gravels. I am inclined to refer the Lochaber deposits, howe;_rer, rather to 
the marine series than to the true river gravels of the old lead. 
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If the sea had once covered all the Gladstone district to a height above the Esk dam, as assumed in the 
foregoing, it would, probably, have left traces of its presence in other parts than those mentioned. It ·may 
be said at once that no shells or purely marine ·organisms ·have ·been found to clearly prove the former 
presence of the sea, but when we consider that most of the deposits preserved -were -originally shifting sands 
and gravels, and that these are generally very poor in organic remains, and that only small patches of the 
marine beds have yet been laid-open to view, it is not ,at all surprising that shells -have not been found. 
Other evidence is, nevertheless, available. This is best-obtained·in-the terraces on the-north slope of Mount 
Cameron. These are completely cut off from the Ringarooma Valley by high spurs of granite running 
down fi·om the mountain, so :that they cannot have been laid down by the river even when at a much higher 
level. Tho Mount Cameron Company's claim, and those of Mr. L. Petersen, afford information as to these 
terraces. The longest and largest one ·is that-in which Petersen!s principal workings are situated. It 
extends right along the foot of Mount Cameron for over two miles,-about·parallel-to -the range, and may be 
located on the map of the district by the water-races running.along it. 'fhe top of this·terrace preserve>' a 
pretty uniform level of about 90 feet above the township of- Gladstone. There are, however, remains of 
t\vo still higher terraces-one n~ar th_e middle of Section . 916, 130 feet above Gladstone, and the 
other, a small patch only, about· six chams S. 5° W. from Wilson and Petersen's old dam (W.R., 45), 
190 feet above Gladstone. As the township is about -270 feet above the sea, _gravels are, therefore, 
found on the slopes of Mount ·Cameron to a· height -of 460 feet. The character .of the terrace 
gravel -is_ considembly _different from that of the modern river gravel, and would itself .indicate 
a marine origin . as more probable tlian a fluviatile one. · The pebbles consist mostly of hard 
quartz, thoroughly rounded and polished by long continued attrition, and generally rather egg
shaped than in the· •flattened disks·most common in river gravels. Besides the quartz there is often in 
some of the terraces a considerable amount'-of quartzite .derived from the old Archrean rocks, which is a 
very ancient-metamorphic sandstone now often sub-transparent, but still showing the constituent grains 
and stratification planes. Wherever this is found it is most thoroughly waterworn.' It is a very hard 
stone, and must have r~quired an immense amount of rolling about to wear it into the shapes found. This 
rock does not occur in the newer river gravels, except in very small quantity, and .even when it is found 
it is so much more thoroughly polished than the rest of the gravel that it is plainly derived from older 
gravels which have been washed down into the river bed. The successive terraces .from the highest down 
to the present river level are characterised by a marked _diminution going downwards of the percentage of 
quartzite in the gravels. . The highest terraces contain the largest proportion of it, and the least of 
gravel f!UCh as •is now being brought down by the river. As it does not appear to be brought down at the 
present time by the Ringarooma, it is improbable that the quartzite occurs in situ anywhere up its valley, 
and if-so 'the occurrence·ofit in· the higher terraces·must be attributed to ·some other source than the river. 
'Exactly similar quartzite is found in the old gravel deposits which·are met with at intervals along the road 
from Scottsdale to Moor_ina, in ·some also· near Lilydale, and·on the top of the · Sandhill, near Launceston. 
All these old gravels doubtless are remains from the· time when the land was much 'lower, and the sea 
beach reached to points now far inland .. The quartzite pebbles have been derived from the Archman 
conglomerates·and-quartzites found at places along the north coast. of the Island, and spread all. along the 
·beaches by the action ·of the waves. 

· It is noteworthy that the beach terraces on the north slope of Mount Cameron are much more free 
from these pebbles than the other.high-marine terraces up the Ringarooma VaHey. This :jg most likely 
due to·the high granite spurs which separate these localities. These spurs would form capes round which 
the drift beach-gravel could not easily pass. Petersen's workin~s show the wash of the North Mount 
Cameron terraces to be composed almost entirely of debri~ from ·the granite of the mountain, fine quartz 
gravel and sand, coarse heavy·lumps of vein quartz, .and crystals -of black quartz. The -heavy gravel on 
_the granite bottom is often not much waterworn, while the higher lighter gravels show extreme attrition. 
As there are no large streams on the north slope of the mountain to round these gravels, we must conclude 
that their shape is due to ceaseless washii;i.g backwards and forwards on the sea beach. The beds of gravel 
lie fairly horizontal, but generally slope slightly seaward. The granite bottom connrms the view of the 
beach formation of these terraces, 'being uneven but not furrowed into regular gutters .as when cut out by 
running streams, and sloping gently seaward. ''.l'he bottom when stripped shows much the appearance 
presented by a flat granitic beach of the present day. The distribution of the. tin ore is. in accordance with 
this theory, being in flat layers through the drift, and not concentrated in the furrows of the bottom; 
indeed, these have bten found to be so generally poor that they are often not cleaned out in working. The 
beach being.a natural buddle has served to concentmte the tin ore just .as black iron sand is often seen 
concentrated on our coasts at the present time, and the layers of ore thus formed have become covered with 
further deposits of gravel, and so preserved. A very similar occurrence is seen in · the black sand beach
leads of the West Coast ofN ew Zealand, where layers of black iron ,,and containing gold are worked in 
what is ·w:thout 1any doubt an old beach formation, and on the beach at Charleston and elsewhere 
"beach-combers" make a living by working similar beds forming at the present day. 

Taking a line northward from Petersen's main workings it is found that· a succession _of terraces 
parallel to the large one,and at successively lower ·levels,- extend seaward for some distance. Between each 
terrace and the next lower one ·the granite bottom often crops out. Some of the layers of gravel are very 
shallow, and none seem to be very deep. These terraces represent successive stages in the retrogression of 
t\ie sea-shore. 

I have dwelt at length owthe facts which prove that the sea was at one time washing the flanks of 
Mount Cameron and extending far. up the Ringarooma Valley, because this is the key to the problem of 
·the manner of formation of all-the terrace gravels right up the latter. It is easy now to understand that as 
·the land'rose and the sea receded terrace after terrace of gravel ·was left behind. '.l.'hese have since been ao 
·cut away by the water running over the ~urface that only fragments of them now remain. · The highest 
terraces were· probably of pureJy beach formation, but as the sea retired the waters of ·the Ringarooma 
began fo carve into the ground, and the .lower terraces are in most instances of ·river· origin. As.above 
pointed out, the percentage of quartzite in the gravel gives a clue to its origin, whether beach or river. 
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In consequence of their mode· of deposition we ~hould expect to find soniewhat similar gravels at the 
same elevation above sea level. . I append a table of heights of various points in the. district noted by me 
with· an aneroid barometer, which shows approximately which deposits are at or about one level. The 
newer river terraces can of course only be correlated· by taking the fall of the river into account as well as 
the absolute elevation. As a matter of fact the various gravel deposits do agree with considerable exactness 
with those at corresponding levels elsewhere through the district, thus substantiating the, theory of their 
formation above advanced. We may now classify· the. gravels as follows:-

(I.) Palceogene.-A. Older River (!ravels, in.eluding cements of Edina, Sugarloaf, and Brown 
Hills. 

B. Nemer Marine Deposits-Tamar, Garfield, and Lochaber claims. 
(II.) Neogene.-A. Olde,· Beach Gmvels-Petersen's, terrace, Mount Cameron Company's terrace, 

Colossus terrace, Enterprise terrace. 
B. Mixed Beach and River Gravels-Scotia, Aberfoyle, and Gladstone terraces. 
C. Rivei· Gravel.~-Simpson's terraces at South Mount Cameron, lowest terraces in 

the neighbourhood of the Ringarooma River. 
1. Palceogene-A and B, Older ancl Nerve1· River a.ncl 11farine Gravels.-T.hese already have been 

considered at length, and need not be now; reverted to. They are. the filling of the old Mussel Roe lead as 
first laid down by· the river and afterwards by. the sea. One· point of some importance has not yet be~n 
mentioned, namely, that boulders of the cement or conglomerate frequently occur in the later gravels of the 
N eogene period, showing that the old wash had been already hardened and subjected to_ erosion when .the 
latter were being laid down. The much greater antiquity of the cement is, therefore, evident. I have 
observed boulders of the old cement in some workings up Smith's Qreek at South Mount Cameron, some 
distance above Mr. John Simpson's house, in J. W. Brown's old workings near Ogilvie's Bridge, in 
Ogilvie's Edina claim, in the Scotia Company's workings, and in Nobes's claim at the Aberfoyle, and was 
informed that it was frequently met with in other claims. In these workings it is a very hard conglomerate, 
composed_of small rounded quartz pebbles, cemented by a siliceous cement into a very solid stone, which 
rings when struck, and breaks with a flinty fracture. In Brown1s and the Edina claims it is.found in large 
tabular masses, sometimes five or six feet square and one to two feet thick, resting loosely on the granite 
bedrock, but surrounded and sometimes underlaid by the·gravel. 1\fost of these large tables are smooth and 
polished on the upper surface, and have been considerably worn there by water. The polished surfaces 
appear to have received more of the siliceous cementing material than the rest of the mass, and often there 
is a sort of thin transparent siliceous skin or gloss .on the surface. The appearance is such as would result 
from the passage of a solution carrying dissolved silica over fine quartz gravel, loose or somewhat cemented. 
The solution would at first penetrate _ freely into the porous stone, and so cement the particles strongly 
together, but as, owing to this action, the mass would become denser, and less easily penetrated, after a time 
only the surface layers would be permeated by the solution, and finally it would flow over the surface with
out going into the now hard rock at all. It is difficult to imagine how these large flat angular blocks of 
,conglomerate could have been moved far from where they were formed, and I incline to the opinion that 
near Ogilvie's Bridge they are almost in sitit, and are fragments showing tha~ the old cement formation was 
-0nce much more extensive. In the Scotia claim the pieces seen were much waterworn, and had prqbably 
been transported a long way from their original position. , . 

II. Neogene-A. Older Beach Gravels, Mount Cameron Company's Section, No. 100.-On this 
ground a considerable patch of wash belonging to the older beach gravels bas been worked out with payable 
results.· It formed a shallow capping, not probably' more than 10 feet deep anywhere, on the top of a ridge 
between the Fly-by-Night Creek and a small branch of the Mount Camernn Creek. The bottom is of 
slate, much decomposed to clay in the upper portions. Tin ore was often found in these upper clays, 
evidently having sunk down slowly into them, just as gold has often been found in the pipeday ( decomposed 
slate) bottom of many Victorian gravel deposits. All the tin ore obtained in this claim was extremely 
waterworn. The slate bottom is rather uneven, but flattish on the whole, and shows no true gutters eroded 
by running water. The wash lies in horizontal layers, and is co.mposed of somewhat angular and sub
angular pieces of quartz and Silurian sandstone, with some well-rounded pebbles of quartz and quartzite. 
There are also occasionally rounded boulders of a brecciated rock, consisting of angular fragments of Silurian 
bedrock, cemented by black and white chalcedonic quartz. This may perhapi be of contemporaneous origin 
with the conglomerates of the Edina workings. On the whole the heavier material of this terrace appears 
to have been derived chiefly from the bedrock upon which the gravel rests, and not to have travelled very 
far. A good deal of coarse sand and fine gravel occurs enclosing the heavier stuff. ..The deposit is covered 
with a somewhat ferruginous hard cement which has protected it very much from erosion. Below the 
principal workings in the small creek the bedrock changes to granite, and at the contact of this with the 
sandstone and slate formation there is a small lode of silicified granitic matter, about three feet wide. Stones 
from this or a similar lode are found at times among the wash. It may be mentioned that the gi:avels of 
this claim contained a good deal of gold, as well as tin ore. The main body of gravel has all been worked 
over, and at the time ofmy visit the onlym~ning going on was being done by Chinese, who were stripping 
the surface soil and putting it through sluices. U nd.er this soil patches of cement were occasionally visible, 
a.nd there is a possibility that on breaking through some of these some heavier gravel left in depressions of 
the bedrock may be found, though there does not seem to be much hope of getting any extensive patches. 

At the easternmost corner of this section, and on that known as the Fly-by-night claim (1130M) 
adjacent to it, there is rather a thick deposit of hard ferruginous cemented sand and fine gravel, from two 
to four feet thick. Some of it is very black, as if originally formed in a swamp or lagoon. Under it lies a 
little quartz wash containing tin. The cement itself contains tin, but would require crushing, as it is too 
hard to be broken up in the sluices. Several small holes, have been sunk through the cement here and 
there, and one considerable excavation has been made, but it has not been considered worth working. It 
i11 p1:obable that if a series of trenches were run through the cement several underlying patches of gravel 
would be discovered. . · 
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Pete1·sen's Claim ( Section 823).-A very large excavation has here been made in a part of the long 

beach terrace formerly mentioned. The bedrock is granite, lyin~ pretty flat, but with a slight !lope sea
wards. The wash is mostly well water-worn small quartz gravel, with coarser subangular pieces of quartz 
on the bottom, all evidently derived from granite rock. The following section of one of the faces was 
noted:-

Fine gravel, somewhat cemented with clayey and ferruginous matter ... 
Fine quartz gravel, a little cemented, white in colour, showing false 

bedding ....................................................................... . 
White clayey sand .............................................................. .. 

7 feet 

5 feet 
½ foot 

Wash in nearly horizontal layers of fine and somewhat coarse quartz 
gravel. ......................................................................... . 

Heavy subangular quartz stones ............................................... . 
12 feet 
½ foot 

Granite bottom. 
This has the reputation of having been a very profitable claim, and the large extent of the workings 

all made by one man pretty conclusively prove that such has been the case. Tin is easily seen in many 
places in the wash. Lying rather high up on the mountain there is difficulty in getting constant supplies 
of water for working. Could a copious and never-failing supply of water at high pressure be brought on to 
this ground it ought to pay remarkably well. This claim may be taken as proving the general value of 
the long terrace lying to the westward from it, on which very little work has been done for want of water. 
Several test shafts have been sunk at intervals along this terrace, and very satisfactory proof obtained of 
there being both quantity and quality of tin-bearing gravel. 

The higher terraces above mentioned are of small extent, but are said to be ,'rorth working when water 
can be obtained for them, which is but very seldom. 

The lower terraces running parallel to the main one are of considerable extent, and some work has 
been done on parts of them with fairly payable results. A considerable excavation has been made on the 
boundary between Sections 104711I and 2286-8711r, about 2k chains south-east from the westernmost corner 
of the former. The face presents the following section :-

Surface soil and white sand like sea sand ............................................... .. 
Ferruginous and clayey cemented coarse quartz sand ................................ . 
Tough white clay with much sand in it.. ................................................ . 
Wash, quartz gravel with good tin, finer towards the top, coarser towards the 

bottom of the layer ....................................................................... . 
False bottom of clayey sand, which changes to gravel in parts of the same 

horizontal layer ............................................................................ . 
Layers of finer and coarser quartz gravel with a little sandstone, and lenticular 

clayey sand patches ....................................................................... . 
Granite bottom. 

Feet inches. 
1 6 
4 0 
4 0 

1 6 

I 0 

8 0 

In this opening a junction of the granite and Silurian formations is seen, the latter slightly overlying the 
former. Very fair tin has been obtained, and there appears to be a large quantity of gravel ahead to 
be mined. · 

It appears to me that these beach terraces along the north slope of Mount Cameron are among the 
most important gravels in the district. There is a large extent of unworked ground which has given good 
prospects, and when water can .be got a large amount. of tin ore will probably be obtained. '.l'he obstacle 
which has prevented their being worked is that all the available water supplies have been secured by the 
Mount Cameron Company, the owners of the Fly-by-Night claim, Petersen, and one or two others, who 
require all that they can get for their own claims. · 

Ente11J7'ise Claim ( Section 128.)-A shallow patch of ancient wash forms the top of a flat-rounded 
small hill on this section. The workings cover a large area, but are of small dept!1. The wash is composed 
of well rounded gravel, mostly quartz, but also in part quartzite. The bottom ro:.:k is granite. On the top 
of the hill I did not see the bottom, and am not certain if the workings have reached the bedrock. There 
appears to be a considerable amount of gravel yet to be worked,, lmt the top ground being very high there is 
difficulty in getting water on to it. The claim has been very rich in the past. 

Colossus Claim, South Mount Came1'0n.-I am inclined to class the gravels of this claim with the 
beach deposits on account of their occurring in a large flat even layer rather than in leads or channels, and 
from the gTavel being mostly composed of very well-rounded quartz pebbles with only a few of hard sand
stone. The same sort of gravel is found at intervals along the road from South Mount Cameron to 
Gladstone at much the same height as the Colossus terrace, so that the deposit must have covered a very 
considerable area. '.l'he Colossus Company have opened several excavations in the gravel, working it by 
means of water pumped from the Ringarooma River. I clo not think that the ground will pay for mining 
so long as ·water has to be thus so expensively obtained. The results of working up to date are not 
encouraging. Owing to the flatness of the bedrock on which the gTavel rests, difficulty will be experienced 
in getting in tail-races as the work of stripping proceeds. 

B. Jlfixed Beach and Rivm· Gravels.-These deposits are characterised. by containing a varying 
proportion of flattened shingle derived from the river, and were probably laid down on beaches in an estuary 
at t_he mouth of the river. They are intermediate between the purely beach deposits and the true river 
terraces. The majority of the gravels close to Gladstone township belong to this class. They lie in fairly 
horizontal layers on comparatively flat but uneven bottoms, which do not, as a rule, _show well defined 
stream channels, and which, therefore, appear more likely to have been cut into their shape by marine than 
by river action. A section from the township of Gladstone to Bell's Bridge would show a succession of 
steplike layers or terraces of gravel with the bedrock cropping out between each pair: None of the layers 
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of gravel appear to be very deep, ranging from three or four feet up to ten or twelve feet on an average, 
though sometimes as deep as thirty feet. A well in the yard· of the Gladstone Hotel is said to have gone 
through thirty feet of wash. None of the highest gravels appear to have been thought worth working, 
though numerous prospect holes have been sunk. These top terraces are largely composed of small well
rounded quartz and quartzite pebbles, with a good deal of clay and sand. The highest workings close to 
the township are those on Butler's section, on the slope towards the Mount Cameron Creek. At the time 
of my visit a start had been made here, and an excavation about 12 feet deep worked out. There was a 
good deal of coarse gravel in the face, covered by a layer of finer gravel mixed with clay. The first clean-up 
was disappointing, not being payable. Whethm· the ground will improve remains to be seen. 

The next terrace that has been worked is what is known as the Syndicate's claim, belonging to 
Messrs. Carlinn, M'Kimmie, and Matthewson. Here a great deal of work has been done with, I under
stand, payable results. The wash has been of an average depth of from 10 to 15 feet, the bottom being 
very uneven. There is a top layer from 2 to 3 feet thick of ferrnginous cement, composed of fine quartz 
gravel well rounded. Below this comes the wash consisting of layers of finer and coarser well rounded 
quartz, quartzites, and jasper gravel. In the bottom layer there is a good deal of broken Silurian bedrock, 
and sub-angular. quartz. The next terrace below the Syndicate's claim is that in which the workings of 
E. R. Groves, T. Morrissey, and Jas. Ogilvie (now, however, part of the Syndicate's claim) are situated. 
There are considerable depths of gravel in this terrace, which has proved to carry tin rather unevenly, 
some of the workings being payable and others poor. There is yet much untried ground in this terrace, 
and it will, no doubt, all be worked in time. Ogilvie's face is about 18 feet defJp. There is a top layer 
of three feet of brown quartz-grit cement, then a succession of layers of finer and coarser gravels lying 
fairly horizontal. Quartz and quartzite make up the bulk of the pebbles in the upper drift, but near the 
botto.m there is a good deal of rounded and sub-angular Silurian fragments from the bedrock and quartz 
from the veins in it. 

On the Mussel Roe Road, north of Ogilvie's Bridge, there are two large terrace-workings, executed 
by C. A. Ogilvie and J. W. Brown respectively. A little to the north of Ogilvie's workings there are 
some gravels seen on the roadside that may belong to the older and higher Enterprise terrace. In Ogilvie's 
workings the wash averages about 10 feet in depth, and is overlaid by from 4 to 6 feet of sandy clay. It 
consists of thinnish horizontal layers of quarts, quartzite, and metamorphic slate and sandstone gravel of 
rather small size interspersed with granitic grit or coarse sand. The deepest part of the ground is furthest 
away from the outlet, and a new tailrace has had to be brought in in order to get fall to work with. This 
deposit is reported to have given payable returns, and extends over a large area, so that there will be work 
for a long time in sluicing it away. It may possibly be connected directly with the Enterprise gravels, 
though I believe it is a lower terrace. . ' ' 

The granite bedrock crops out between these workings of Ogilvie's and J. W. Brown's, which latter 
lie just north of Ogilvie's Bridge. The cutting is from 30 to 40 feet deep in the deepest parts. The wash 
is coarsei• than in Ogilvie's face, and the river gravels predominate over the beach quartz and quartzites. 
Indeed, thi,s deposit might be as well classed with the river gravels proper as with the present division. 
The large blocks of cement found here have been already mentioned. These workings have been aban
doned and the ground given up, so it may be presumed that it was unprofitable. This is unfortunate, as 
there is still a large quantity of gravel in this terrace if it could be made to pay. 

Lower d,own the river, and on the east side of it, is James Ogilvie's Edina claim (section 1251M). 
Both in height and in. the character of the gravels in it, this corresponds very well with the terrace worked 
by C. Ogilvie above described. 

Mention should not be omitted of the old Empress claim in the list of gravels of this division. The 
workings are situated on sections 677 and 164, and run nearly due north across a ridge separating Harden's 
Ravine from the low country east of Bell's Bridge. Forming a gulch as they do at right angles to the 
course of the spur, they aflord a striking example of the difference in the course of the present _and ancient 
strl"ams. The gravels were laid down in a saddle between two granite hills, and have been cut away on 
each sid(, by the modern watercourses, until only a small portion is left as a ridge filling the old saddle. 
There is said to have been a sort of channel or gutter along which the workings were carried, but it must 
have been quite a shallow one, for the gutter now seen has evidently been cut out by sluicing, and the beds 
of wash run off nearly horizontally in layers on each side. A cross-section of the workings is given to 
show this. On the west side the surface shows gravel for about 10 or 12 chains, right to the old flumil!g 
on the top of the hill from which the pipes for the Tamar workings were led. On the east side the granite 
crops out about 4 chains from the cutting. It appears to me that this ground has been abandoned too 
soon : for though the bottom doubtless rises on both sides, on the western side there is room for other 
gutters like the one worked, and the total quantity of gravel left untouched must still be very large. It 
may have been prospected, but I saw no traces of the pits if there were any. '.!.'he wash is in horizontal 
layers; the heavy rich gravel having been in the shallow channel aforesaid. That which now composes 
the walls of the cutting is nearly all fine gravel and coarse granitic sand. The gravel is well-rounded 
quartz for the most part, and the sand shows false-bedding frequently. · 

The claims on the Scotia terrace also appear to have been formed by the joint actio·n of sea and river 
rather than by either separately. The gravel is composed of about equal proportions of quartz, quartzite, 
and Silurian sandstone, all much rounded. The workings average 10 to 15 feet in depth. On the bottom 
(Silurian) there is coarse gTavel with a good deal of subangular quartz. The bedrock bottom runs very 
flat and without definite water channels, and slopes gently to the north-west. The wash is overlaid by 
4 feet of sandy clay and 2 feet of surface cement. The Scotia Company and J. W. Brown have opened 
six faces in this terrace with payable results. The terrace is very extensive, and should give work for many 
years to come. The flatness of the bottom and consequent trouble in getting fall for the tail-races is the 
principal drawback to future success. 



68 

Fm-ther down the river we come to the sections held by the Aberfoyle .. _Company, Messrs. G. B. B. 
EUiott, N obes, and others, on ari extensive area of gravel generally spoken of as the· Aberfoyle country. 
Th{) bedirock here is granite. The wash is, as a rule, much smaller than at the Scotia, but otherwise very 
similar, and has decidedly more the appearance of beach g1·avel than of river. Most likely these depositL< 
were laid down at the month of the river where it debouched upon a wide flat beach. They are generalJy 
not very deep where opened by working. The tin obtained in this part of the district has been very patdiy, 
and on the whole the ground does not appear to be very rich, though good enough to ensure being worked. 
Like all alluvial ground where there is large quantity of somewhat poor gravel, this should be worked with 
a copious supply of water so as to move the stuff rapidly. There appears to be a disposition on the part of 
nwners to economise by using little water and that oflow pressure, but all Rluicing experience has gone to 
sliow that this is false economy, and that it pays to use much water and the greatest available pressure, 
even though the first cost of pipes to bring in a ·high pressure supply is very considerable. Another 
direction in which, it appl'ars to me that much money and labour are lost is in the bad location of tail-races. 
All over the field numbers of expensive tail~races are seen, now out. of u:<e, and superseded by others still 
more expensive. N urn hers of pits should be sunk ·au over the ground 1.o be worked so as to ascertain the 
shape of the bottom, and the trail-racelil should be designed in the first instance to command the whole of the 
deposit, either·from the first, or with comparatively small expense from time to time in deepening them. 
At present they seem to be taken in, in a very happy-go-lucky style, without any system.· . 

The workings on N obes's Section, at the Aberfoyle, show a very interesting section, which, as work 
proceeds, will very likely throw much light upon the subject of the old Palrnogene deep ground. A tail
race has been constrncted running north-west from a swampy river flat, evidently an old angle of the 
Ringarooma River, about east from the Brown Hill. The race passes through sandy clay containing 
numerO'U" rounded large boulders of the Palrnogene quartz-conglomerate, on one of which I noticed very 
faint leaf markings, not recognisable as to species. Higher up the race a black stiff clay is encountered, 
·coloured with carbonaceous matter, but not yielding me any leaves. The cement boulders seem to be in 
the bottom layers of this clay and below them. Some are very large and heavy. The clay forms a false 
bottom on which the snperincumbent gravels are being worked. These are nearly, horizontally bedded, but 
have a slight dip south-east or away from the Brown Hill. The section seen in the face was the following:-

Surface soil ................................................................................... . 
Layers of gravel, clay, and sand, but mostly sandy clay ............................. . 
Coarser gravel ................................................................................. . 
Coarse sand with some clay .............................................................. .. 

feet 
0 

10 
0 
4 

Coarse gravel and sand...................................................................... 2 
Fine sand, much false-bedded, with occasional layers of wash........................ 10 
Black stiff clay false-bottom. · 

inchrs. 
6 
0 
6 
0 
6 
0 

A party of Chinese were working this at the time of my visit, and had just hacl a payable clean-up of 
their sluice. 'l'he conglomerate boulders belong to the same formation as the Brown Bill and the cements 
near J\'Iatthewson's Lagoon. · · 

C. River Gmvels.-These are chamcterised by the predominance of river shingle, consisting of 
flatten eel pieces of Silurian slates and 1oandstones. The quartz in them is generally sub-angular. Rounded 
quartzite pebbles are of rare occurrence. No hard-and-fast line can be drawn between these and the last 
division, some of the lower gravels of the latter and higher of this being very similar, the Mary claim, for 
example, being very like parts of Groves and Morrissey's terrace in character of gravel. These deposits 
were laid down in the bed of the river when it flowed at a somewhat highei· level thai1 now. 

Near Gladstone the claims belonging to_ this class all lie on the east side of the river, with the excep
tion of Mr. James Ogilvie's workings, which are in flat ground close to the river, and practically in part of 
its present channel. '.l'he terraces on sections held by F. Whitaker, east of Bell's Bridge, the Mary claim, 
Brom by and Dickenson's section, and Rushton and M'Kimrnie's claim, near the Scotia gTound, are all com
posed of river O'ravels. The ~fary claim has been a very good one, and is still getting--good tin. In the 
old workings there appears to have been diflicnlty in getting the tail-races low enough to work the back 
parts of the terrace. Rushton and M'Kirnmie also appear to have a good claim. Besides thell' workings on 
the terrace they have opened up one of the river flats, but could not get drainage without i1sing a hydraulic 
elevator. At South :Mount Cameron the terraces worked so snccessfolly by Mr. J olm Simpson near Smith's 
Creek, and the Red, White, and Blne claim, on the other side of the Ringarooma, are also river wash. 

Two attempts have been made to work the gravels lying alongside the present river and under flood 
level, the most enterprisinD" being that of the Long Reach Dredging and Tin Mining Syndicate at South 
Mount Cameron. This Company, at large expense, erected at their claim a Priestman dredg·e for raising 
the gravel. The plant was at first encumbered with a number of elevators and appliances 
of one sort and another, which were thrown out when the machinery got to practical work. Without going 
into details the following general description of.the plant will be of interest as showing what can be done by 
this method of working. Two large punts were built, one of which carried the engine and crane of the 
Priestman dredge, and the other the trommels for separating- out the coarse stones, the sluice-boxes for wash
ing the finer stuff, and a Robey portable 12 h.p. engine, which drove the trommels and worked a centri
fugal pump which raised the water requil'ed for washing the gravel. The engine for the. Priestman dredge 
was of eight horse power. The grabs were rriacle with teeth which fitted closely together when closed, with 
alternating pick and chisel points. '].'he punts were moored to stumps of trees on the bank, and could be 
easily moved by hauling on the wire rope moorings into any desired· position. The material raised by the 
grabs was dropped into a hopper, and thence into the trommel, into which also was discharged the water 
from the centrifugal pump. '!.'he trommel had holes_ ¾-inches in diameter, and was set on an inclination of 
uue in nine when working, the punt being ballasted so that it would remain level when the hoppe1· was full 
of material. The fine gravel passing through the trommel passed· over sluice-boxes or ties, where it was 
raked by a workman, and thence by a swinging launder into the tail-race on the bank, and so into the river. 



69 
The heavy stones from the trornmel discharged thernlilelves into trucks, and were run into the river b-y 
manual labour. During the four months that the dredge was at work an excavation was made into the flit 
alluvial deposit forming the bank of the river about 250 feet long, 50 feet wide, and 15 feet deep, neady 
7000 cubic yards of material being handled, thus averaging about 70 cubic yards per day. Mr. Bewley, 
who was in charge of the operations, estimated. the performMci at 100 tons a day, or 600 
tons a week, which agrees closely with the above estimate, a cubic yard weighing about a 
ton and a half. The cost per week for working expen~etJ was .:£25, or tenpence per · to•. 
Heavy trees and stumps in the surface soil added greatly to the expense. Under favourable condition1 
the expense might be reduced to sixpence a ton, but I do not think that any lower estimate 
could safely be made of the probable !lxpense of this method of working in any of the tin di·stricts of thie 
Colony. The first cost of the plant is heavy, and though it works v.ery efficiently and treats a larg!l 
quantity of material, I feel pretty sure that the expense of running it is too great to make it profitable 
under any ordinary circumstances. A machine that will handle quantities of gravel at a cost not exceeding 
1½d, to 2d. a yard is wh::i.t is required k:>r most tin~bearing gravels. The Dredging Company were 
particularly unfortunate, only obtaining about a ton of tin ore all the time. This, probably, is not a fair
sample of the wash obtainable in the river bed: it is more likely that they were unlucky enough to begin 
work in a particularly poor place. It may be mentioned that there was iorne gold in the tin ore obtained, 
but I did not le!J,rn how much. The pln.nt is now being dismantled and sold off. 

The other attempt to work the river flats is being made by Mr. Jas. Ogilvie, with a hydraulie 
elevator of very primitive construetion. The upraise pipe in u~e was simply ordinary thin galvanised iron 
tubing, and for a throat-piece_ a bit of cast-iron water-pipe was being used. The material was being raised 
12 feet vertically by means of a pressure of 150 feet of water, brought across the river in pipes from the 
Mount Cameron Water-race.. About three heads of water were being used for elevating, and two ·heads 
for sluicing. With the head available, not nearly so much water would be required for the elevator if it 
were of good construction. Mr. Ogilvie is to be congratulated on his enterprise in trying this method of 
working, which is one new to the district, though long in successful use in New Zealand and California. 
The hydraulic elevators are without doubt the most suitable machines for working the low-lying gravels by 
the side of the river, and the bed of the stream itself when the water is diverted by wing-darns, or taken 
away in flumes. A great deal of the difficulty expttrienced in the higher terraces also in getting rid of the 
tailings could be obviated by their use to elevate the gravel a few feet so as to permit it to be sluice<l·back 
into old workings. The tail-races would then only require to have enough fall to carry the finer tailings 
and waste water. There is not much printe,d information available as to the working of these machines, so 
I have collected as much as seemed desirable, and a~pend it to this Report. . 

TVater Supply.-The prosperity of every alluvial mining district depends more than anything upon 
the sufficiency or otherwise of the supply of water for sluicing purpo~es. The country round Gladstone 
is not well situated for being easily supplied with water, the only really high ground in the vicinity being 
the Mount Cameron Range, which, however, is_ not of sufficient extent to furnish ,constant streams of 
water. Between Mount Cameron and the Blue Tier, where never-failing supplies might be got, there is 
much low country, so low as to necessitate either very long lines of pipes or very high flumes in order that 
water might be brought over it to command the higher gravel.i. By the constrnction of the Mount 
Cameron Water-riJ-Ce the eastern side of the Ringarooma River has become possessed of a good supply of 
water, though even this race does not command the high deep ground near the old Garfield claim. On the 
Gladstone side of the river the owners of claims have still to be contented with the interrnittcmt supplies 
available from storm waters which are not nearly enough for requirements, or with the water raised from 
the Ringarooma River by the Esk Company. Every small depression of the ground where a little rain
water can be caught and stored, and every little streamlet has therefore l;Jeen secured by one or another 
claim-holder, and in wet .weather a good deal of work goes on w,ith this water. The disadvantages of this 
way of working with very small streams of water and much manual labour are very obvious when 
compared with the hydraulic method, and the only compensating advantage is that the water is cheap. In 
most cases, however, a steady supply of wate.i.· of fairly high pressure would give the owner more profit, 
even if he had to buy it, than this intermittent working can. In order to get constant supplies of wafer 
various pumping plants have been at one time and another erected to force it from the Ringarooma River 
up to the claims. The Tamar and Scotia plants have been dismantled, and the only ones now at work :;ire 
those belonging to the Esk and Colossus companies. The Esk machinery is very ingenious, the river being 
utilised to drive the pumps. A darn about 29 feet high has been put across the stream, acting as a weir in 
flood-time, and at ordinary times diverting part of the whole of the river into a flume which carries the 
water on to an overshot water-wheel, 20.feet in diameter, and with 18 feet of breast, said ro be .able to 
develop 97 horse-power. 'lhe wheel worh reciprocating horizontal plungers twenty inches in diameter 
and with a stroke of-8 feet. These are fed with water directly from the flume overhead. A balance-bob 
is provided for overcoming the dead point in the revolution of the crank working the plungers. Tlrn plant 
labours under the serious disadvantage that it is liable to .be :submerged by floods, and even when there is 
only a heavy fresh in the river the disturbed water below the weir partly chokes the free _working of the 
wheel. Water is forced to the Eureka and Esk dam~ on the r.astern side of the river, and to a point on 

_ much the same level as the Eureka dam on the Gladstone sfol.e. Water raised by this plant is also brought 
across the 'Ringaroorna from the eastern side by a line of pipes on a rough suspension bridge to the 
Syndicate's claim. The cost of working the machinery is about £30 a month, without counting cost of_ 
repairs of damage done by floods. All the claims near Gladstone township are now supplied with this 
water, which is sold for 18s. a sluice-head. In one case I noticed a piece of very bad policy. In ordr.r to 
save pipes the water was allowed to run downhill in a rough race a vertical distance of between 60 and 
70 feet before being taken into pipes and led to the working face. The party were working with about 
30 feet of head when they might have had 100. The difference in quantity of work done by the latter 
head would very soon pay for the pipes, especially as the gravel was somewhat clayey and hard to break 
down. 
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It has been proposed to bring a brancI1 of the Mount Cameron Race across to the Gladstone side to 
serve the claims there. The branch would leave the main race at a point to the south-east of the Edina 
Sugarloaf, bend round the south side of the latter, and be carried by a siphon across the R!ngaro?ma 
Valley, then round the shoulder of Ogilvie's Sugarloaf, and so to Gladstone, the total length bemg a httle 
over five miles. The cost of a race to carry 20 sluice-heads of water is estimated at under £4000. 
There is no doubt but that such a race would be a great boon to the district. The end of the race at 
Gladstone is well above all the payable gravels, and it would command the whole of the ground between 
the township and the Ringarooma'at Bell's Bridge. Here there is still more ground to work than has yet 
been taken out, and, worked vigorously with all the available water, there is probably at least three years' 
constant work. 'l'he principal other tin-bearing ground commanded would be the large terraces near 
Ogilvie's Bridge, worked by Ogilvje and Brown. The Enterprise terrace is, unfortunately, too high to be 
reached. On the two terraces there is work for the whole of the water for quite three years, as far as I 
can judge without actual measurement. There is thus work in sight for the water to be brought across for 
at least six years, in which time the race ought to have paid for itself, and given a fair interest,as well. By 
the end of that period it is pr9bable that the extensions of the workings on the east side of the river would 
require all. the water that the main race is able to supply. In b1:inging this branch race over to Glaclstone, 
the Government would, of course, be entering into competition with the Esk Company, who are now 
supplying most of the claims; (not, however, those near Ogilvie's Bridge.) It is,not my province to enter 
into the question· of the desirability of the State pursuing such a policy ; but, leaving the Esk Company's 
claims to consideration out of account, there is no doubt in my mind as to the expediency of the work. 

Another plan for supplying the Gladstone claims with water has been often suggestecl, and is worth 
consideration. It would have 1he great advantage of being a high level supply, and commanding the 
terraces on the north slope of Mount Cameron, which cannot be reached by either the Esk water or that 
of the Government race. On the other hand, there is great doubt as to whether a constant supply could 
be maintained all the year round. This scheme is to construct a large dam in the Deep Valley, at the head 
of Campbell's Creek. This valley lies pretty. flat, and receives the drainage from the ridges all round, the 
catehment being about a square mile or rather more. It seems possible to construct a very large reservoir 
here with comparatively small expense, the sides of the valley coming together towards the outlet. The 
bottom is solid granite, which wo11ld afford an excellent foundation, and material for the dam could be 
cheaply got from the steep mountain sides. I have not been able to get any records of the rainfall at 
Gladstone, but that at Boobyalla is recorded in the Official Meteorological Reports. In 1888 there were 
88 wet days, and a total rainfall of 19·86 inches. The maximum fall in any one month was in June, 
4·23 inches; and the minimum in March, 0·10 inches. In 1889 there were 103 wet days, and a total 
rainfall of 36·04 inches, the maximum monthly fall being 10·39 inches, in November, and the minimum 

• 0·67 inches, in February. The rainfall on the top of Mount Cameron is greater than .at Boobyalla, but 
these figures will serve as some guide as to the quantity that could be collected. The average rainfall per 
square mHe is 680,000 cubic feet, o·r 19 sluice~heads per day of 24 .hours for each of the 191 wet clays in 
the two years. If every drop of water were conserved this would only give a daily supply of five sluice
heads ( equal to 15 sluice-l1eads for the working day of eight hours). The dam would have to be large 
enough to store the entire rainfall of any one month, and would be better to be able to take three months' 
rainfall. This might be taken at a maximum of 15 inches, which would require for the dam a capacity of 
34,848,000 cubic feet, or 217,295,000 gallons. I doubt very much if this size of dam could be made 
without unreasonable expense, even though the ground is so very favourable for storage of ·water. A 
tolerably accurate survey would be required to test the possibility of this scheme. There is no doubt that 
a larcre reservoir in the Deep Valley would furnish a very good supply of water during the wetter months, 
but I° do not think it could be relied on for a constant one. It might perhaps give enough water to enable 
the I1igh gravels to be worked, and for this alone it deserves t.o be critically considered. 

P,·ospects of tlte District.-:-My examination of the District was too short to permit of making surveys 
to determine the relative amounts of worked and unworked gravels, but I have no hesitation in saying that 
there is still far more ground untouched than has yet been sluiced, and that there are many years' work in 
sicrht still. The terraces near Petersen's claim and in the vicinity of the Scotia have hardly been more than 
ccfmmenced upon, and the large area of gravel at the Aberfoyle is still practically untouched. The Lochaber 
claim is working into still deeper ground, and will take years to work out. When the shallower gravels are 
exhausted there is still the deep ground to fall back upon. The value of this is unproved as yet, but it is 
likely that parts of it at least will be worth working. Finally, the District is not done with as a producer 
of alluvial tin until the bed of the Ringarooma River itself has been worked out. Various trials have been 
made of this in various ways with results less encouraging than might liave beeh expected, still there can 
be no doubt that the bed of a river like the Ringarooma, which passes throug-h tin-bearing country all along 
its course, and receives innumerable creeks which have all borne tin, must contain large quantities of ore 
It is a large ground-sluice, and cannot fail to have much tin concentrated in it. I cannot believe but that 
svstematic and well-directed work on it would be remunerative. 
• It is a matter of national importance to ascertain the course and value of the old Ringarooma and 

Mussel Roe leads. The experience of the mines at Branxholm, Brothers' Home, and Bradsbaw's Creek 
has demonstrated that the Ringarooma lead is especially a most valuable one, and every effort should be 
made to trace i.t further, and test it by borings. This is work which requires money, and is beyond the 
means of local claim-holders, and I would tfierefor!) invite the attention of mining adventurers to it, with 
every confidence that they will find it an unusually promising and legitimate enterprise, The Mussel Roe 
lead is mo1·e problematical, but also deserves attention. I would recommend that a more detailed geological 
survey of both these leads should be made, and that series of borings should be executed in places indicated 
by the survey as most likely to give reliable information as to the deposits. · I am strongly of opinion that 
most valuable result1:1 would follow from such borings. 

I have, &c. 
Tlw Sec1·etary of Mines, Hobart. A. MONTGOMERY, M.A., Geological Su1•veyo1·. 
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TABLE of Approximate ·Heights· above· Sea~level of various points in the Gladston~ Di~trict, 
· · · · · · determined by Aneroid Barometer. 

(These heights are only.rough.approximations, and.must not be relied on as accurate, having been taken with only on11 
b,arometer, and dming a period in which the barometer was very unsteady.) 

Ogilvie;s old.da~, ·Deep V~lley ........................................... : ...... . 
Crossing of creek, Deep Valley, track to Sapphire Creek ................. . 
Highest terrace gravels, near Wilson and Petersen's dam ................. . 
Top of saddle, Mussel Roe Road, near Ogilvie's Sugar-loaf .............. . 
Esk Company's dam .............................................................. . 
High gravel terrace, section 916, north of First Sugar-loaf ............. .. 
Top of Garfield terrace .......................................................... .. 
Ridge of gravel between Eureka and Esk dams ............................. . 
Embankment of old Star d.am ................................................... . 
Petersen's terrace ................................................................. . 
Bottom of workings 6 chains south of Eureka dam .......................... . 
Top of old Tamar face ............................................................. .. 
Top of old Enterprise workings .................................................. . 
Gravel on road near dredging plant, ~outh Mount Cameron .............. . 
Top of Esk Company's pipes, Gladstone side of river ...................... .. 
Eureka dam .......................................................................... . 
Bridge on road at Old Star Creek ............................................... , 
Top of ridge between Empress workings and Ringarooma River ....... .. 
Top of Edina Sugarloaf ........................................................... . 

{ 
ToI'to~/;~~)~.~~.-~~~~~~~~~:.~~:.~~~--~~.1:~~~ .. ~~~.~~.1:~~~.~ .. ~~~~.~ .. ~~~~~~ · 
End of proposed Government branch race ................................... . 
Terrace of gravel on road near.Campbell's Creek .......................... .. 
Top ·of Colossus terrace, South Mount ·Cameron ............................. . 
Bottom of Petersen's large excavation ......................................... . 
Terrace of gravel on Dredging Company's section ......................... .. 
Top of Pioneer Company's workings, Brad8haw's Creek ................ .. 
Top of C. A. Ogilvie's large excavation near Ogilvie's Bridge ..... , ..... . 
Top of old Empress workings ................................................... . 
Top of Mount Cameron Company's workings ................................ . 
Floor of Gladstone Hotel, Gladstone ............................................ . 
Old shaft in deep ground, Upper Mussel Roe ................................ . 
Mallinson's workings on old Eureka claim ............... · .................... . 
Terrace of gravel, Smith's Creek, South Mount Cameron ................ .. 
Top of spur between Mount Cameron and Fly-by-Night Creeks, on track 
Gravel ridge, near Waterman's cottage, Scotia ................................ . 
Top of terrace, section 2286-87M, worked by Chinese and Petersen ..... . 
Floor of Mr. John Simpson's house, South Mount Cameron .............. . 
Top of Brown Hill, Aberfoyle ................................................. .. 
Bottom of C. A. Ogilvie's workings in creek near his house ............. .. 
Bottom gravels in Mount Cameron Company's workings .................. . 
Top of Red, White, and Blue terrace, South Mount Cameron .......... . 
Bottom of excavation, Ogilvie's Edina face .................................. .. 
Outcrop of granite bedrock on road between C. A. Ogilvie's and J. W. 

Brown's workings .............................................................. . 
Intake of Scotia Branch, Mount Cameron Water-race ................... .. 
Top of Matthewson, Carlinn, and M'Kimmie's workings, 2195-87M ..... . 
Bottom of workings, old Empress claim .................................... .. 
Top of Scotia Company's gravels, near water-race ......................... .. 
Bottom of cement layer, Fly-by-Night workings ............................ .. 
Bridge over Smith's Creek, South Mount Cameron ...................... .. 
General level of country westward of Lochaber claim ...................... .. 
End of Mount Cameroii. Water-race, turn-off to lagoon ................... .. 
Ringarooma River, at outlet of Colossus tail-race ........................... . 
Top of Matthewson, Carlinn, and M'Kimmie's workings on 1282M .... .. 
Top of Scotia Company's working face ......................................... . 
Top of J. W. Brown's workings, near Ogilvie's Bridge ................... .. 
Top of Whitaker's workings, north-east of Bell's Bridge ................. .. 
Ringarooma River, at outlet of Simpson's tail-race, South Mt. Cameron 
Top of old Martha workings ...................... .' .............................. . 
Top of Groves's workings, section 1188M ...................................... . 
Top of Lochaber working face ................................................ : .. .. 
Ringarooma River at Priestman Dredge, South Mount Cameron ........ . 
Old Portland quartz claim, Mussel Roe ....................................... . 
Top of Mary Company's terrace .................................... : ......... .. 
Ogilvie's Bridge .. : .......................... : ..................................... .. 
Top of Rushton and M'Kimmie's terrace, Scotia ... : ...................... .. 
Bottom of workings, old Martha claim ......................................... . 
Bottom of workings, Mary claim ............................................... . 

Feet •. 
679 
612 
460 
450 
414 
400 
396 
387 
378 
364 
360 
358 
351 
346 
342 
338 
336 
333 
329 

328 
304 
319 
312 
310 
308 
290 
288 
279 
279 
270 
266 
266 
265 
261 
257 
256 
250 
247 
245 
245 
245 
243 

243 
239 
238 
234 
234 
234 
234 
216 
216 
207 
207 
]98 
198 
198 
193 

·192 
191 
189 
187 
171 
171 
171 
162 
162 
158 
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Lowest wash on Grove11's terrace .................................... ; ............ . 
Ringaiooma River, at Ogilvie's Bridge ...................................... .. 
Top of Esk Company's water-wheel ............................................ . 
Bottom of Lochaber workings .................................................. . 
Bell's Bridge ....................................................................... . 
Flat near James Ogilvie's hom1e ................................................ . 
Outlet Lochabir tail-race, in Pig-and-Whistle Creek ....................... . 
Ringarooma Rinr, at Esk water-wheel .... ; ................................. .. 

,, ,, crossing of Syndicate's pipes ............................. . 
,, ,. Bell's Bridge ............................................... . 

·" ,, Rushton and M'Kimmie's c3:ge ........................ . 
,., ,, ,, ,, . tail-race .................... . 

Pioneer Hotel ....................................................................... . 
Moorina Post Office ............................................................... . 
Gravels on Scottsdale Road, near Mount Stronach .......................... . 

158 
149 
145 
144 
136 
123 
122 
118 
116 
114 
108 
107 
326 
371 
371 

(These last two heights are not likely to be nearly correct, but are given for what they may be worth.) 

HYDRAULIC ELEYATORS. 

As these very simple and highly efficient machines are not well known in thi!I Colony, I have collected 
together from various sources a few facts about them which will be useful to mine-owners. They !Wil 

largely used in California and New Zealand for raising gravel from low-lying situations to such a height as 
to permit of it being sluiced. For t!ieir most satisfactory working both high .pressure and large volume of 
water are required ; but these once qbtained the cost of working is very small, thus giving these machines 
a great advantage over most others that can be used for raising grave!. 

From an able article on " River Mining," by R. L. Dunn, in the ninth annual report (1889) of the 
State Mineralogist of California, the following description, and Figure 1 attached hereto, are taken:-

" IJeep-bm· Mining by Elevato1·s. 
"Where it is possible to obtain large heads of water under considerable pressure, the mining of deep 

bars (except where covered by slides) and extended areas of river-beds that have been opened by fluming, 
is most economically and rapidly effected by means of what are called hydraulic elevators or lifts. Thi.; 
style of plant has already been incidentally referred to in connection with the Golden Gate and Horseshoe 
Bar mines." (These references are quoted below.) "These elevators consist of a ,vrought-iron upraise 
pi.ee or barrel, ·of diameter dependent on the vertical lift and water-preisure available, those at present in use 
bemg from 11 inches to 20 inches in diameter. For convenience they are usually set on a 60-degree 
inclined framing, though the nearer vertical they are set the better they work. The length of the elevator 
is, of course, determined by the slope it is set on and the vertical lift made. The extreme lift now in 
operation is 89 feet, though I do not consider that the limit of practical efficiency by any means. 'l'he lower 
end is slightly flared out, set in the bottom of the pit open, and with the nozzle of the pipe, carrying water 
from the pressnre-box from 200 to 500 feet above, projecting into it, and in the line of the elevator. A 
short distance above the nozzle a throat section is set in, narrowing it from 11 inches to :;;even and one 
halft.o ten, dependent on the 11mount of wear on the throat section, which, of course, can be replaced whe11. 
worn too large. The upper end of the elevatoi· is flared out a little, and discharges into a sluice-box with 
riffies for saving gold. The action of this elevator is by the stream of water coming from the nozzle of thri 
pipe and forced through the elevator by the .head from the pressure-box. This stream going through the 
throat section with its tramendous. velocity creates a very strong suction, which liftt, water; sand, gravel, and 
boulders from the pit and discharges them into the sluice, where the gold is caught and the tailing .. dis
charged on the dump. For .the proper action of the elevator a large amount o.f water is necessary in the pit 
all the time. This water is first employed i11 ground sluicing, piping top gravel and waste off the pay 
rrravel, and in washing the latter in the pit in small boxes with a sluice-head. Large boulders are handled 
by the derrick, or barrows, and piled in the pit on cleaned be,drock, and the fine material, after screening by 
a grizzly, goes.into the elevator sump or pit and is lifted out of the mine. Where the elevator discharges 
into the.sluice, the latter is covered by a heavy framing lined with green pine and liveoak logs, on which 

' the water and gravel impinge before dropping into the sluice, 
"For pumping water, and sand and fine gravel if necessary, another form of elevator is designed and 

used. In this, the foot of the elevator, placed, if desirable; 30 feet above the sump, is a solid pear-shaped 
casting, the nozzle screwing into the bottom, and discharging through the throat at the upper end. The 
suction pipes from the sump enter the sides of this pear-shaped casting. ' 

"This class of machine is exceedingly efficient for pit mining. With it the problem of drainage is 
practically reversed, and the difficulty is not so much to get the water out of the pit as to get sufficient in 
to mine with. Quicksands and barren top dirt offer no serious obstacles to thorough mining, and the 
machine does the work of. more men than could be practically worked on the same ground, and in a 
fraction of the time. 

"The Mammoth Bar Mine in Placer County has been successfully exploited by means of an open pit, 
working through elevators, after unsnccessful attempts for 30 years to mine the same ground by drifting, 
and it is to this mine more than to any other that the credit of demonstrating the utility of these machines 
is due. The pit excavated in 60 feet depth of sand ·and gravel is now very large, and l1as increased the 
facility of working. Instead 'of sweeping all the top dirt tu.rough the elevators to the dump, it is sluiced 
back on worked-out ground, and only the p(l.y gravel washed into the sump, at a considerable economy of 
water and time. This mine uses 400 inches of water under 450 feet head for its elevators; but its 
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m{perience l1as demonstrated that larger elevators and a larger sappJy of water would be still more 
economical, as the cobbles now moved by hand labour slowly and expensively could be then handled by the 
cl.evator rapidly and cheaply." 

The references above alluded to are as follows :-
Goken Gate River Mine: "The pumping plant consisted of two elevators, two Chinese pumps with 

lboxes 3 by 28 inches, and a centrifugal pump. The lift for the pumped water was 28 faet. The elevators 
. j]md columns or barrels 11 inches in diameter, with a 10-inch throat, this latter proving too large for good 
·work. They were operated with 275 feet head of water from the Palermo Ditch. One of them, with a 
2j-inch nozzle, used 175 hiches of water; and the other, with a 3-inch nozzle, took 208 inches." 

Horse-shoe Bar River Mine : " The mass of sand and gravel overlying the pay gravel on the bars is 
~o great that pitting by the usual method of hand labonr is both too uncertain and too expensive to be 
advisable. The method of .work approved and decided on by the owners of the property is the use of 
Jiydraulic elevators run by water under high pressure." . 

In another article in the isame valuable Report, on "The Auriferous Gravels of California," the writer, 
Mr. John Hays Hammond, also refers to hydraulic elevators, and gives a photograph of those in use at 
the No_rth Bloomfield Mine. "The capacity of this elevator is, according to Supe1•intendent Radford, 
2400 cubic yards per 24 hours. The gravel is elevated 87 feet vertically. One thousand three hundred 
miner's inches of water are required under a pressure of 530 feet. In addition to elevating the gravel, the 
800 inches of water used in piping the 2400 cubic yards of gravel is also raised with the gravel." In a 
footnote, however, Mr. Hammond adds:-" Since writing the above I learn from Mr. L. L. Robinson, the 
President of the North Bloomfield Company, that the hydraulic elevator· has been abandoned because of 
the great expense attending its opemtion. He thinks, however, that for heights up to about 40 feet the 
elevator would work to advantage under favourable conditions as to cost of water, &c. The company is 
making other experiments in this direction at present." 

In reducing the California.n miner's inch to Tasmanian "sluice-heads," the former may be approximately 
estimated as l½ cubic feet a minnte, while the latter are 24½ cubic' feet a minute. A Tasmanian sluice-head 
:is therefore abont 16 miner's inches. The expense of the enormous volume of water required for the North 
Bloomfield Company's large elevator, anr1 the rapid wear of the elevator pipe, appear to have been the 
principal causes of giving up its use. . . 

Elevators are much used in New Zealand in the sluicing districts of Otago and the West Coast. They 
were first introduced by Mr. J. R. Perry at Gabriel's Gully. "The Handbook of New Zealand Mines," 
published in 1887, gives opposite page 32 a diagrammatic sketch of the apparatus which is reproduced 
herewith (figure 2.) The following description is given by Mr. H. 'A. Gordon, Inspecting Engineer of 
the Mines Department, in his Annual Report of 1886 on the Mining Industry ofN ew Zealand, page 73 :-

" A large paddock is excavated out of the bedrock, and into this paddock the whole of the material is 
sluiced from the face. An upright or slightly inclined pipe, 15 inches in diameter and 47 feet long·, is 
placed from the bottom of this paddock to a flume which extends for about two chains, and empties into 
another small tank where a second inclined pipe of same diameter is placed, having-a vertical height of37 
feet; thence the whole of the water and sluiced material goes into a large flume, and is canied away as in 
an ordinary sluice-box, having ripples and false-bottoms to save the gold, the tailings being deposited in the 
bed of Gabriel's Gully. By these two lifts the whole of the water and tailings are raised a vertical height 
of 84 feet. To accomplish this about 20 sluice-heads of water" (the New Zealand sluice-head is 60 cubic 
feet a minute) "are required, having a head from 350 to 400 feet. , Five sluice-heads ai·e employed in 
breaking the cement and sluicing it into the lower paddock. Then seven and a half sluice-heads are 
employed to raise the water and tailings to the first flume, 47 feet in height, and another seven and a half 
:heads are employed to raise it from the second tank or paddock up to the main sluice-box, 37 feet in 
height." 

In his report of 1890 Mr. Gordon gives further information about the Gabriel's Gully elevators; as 
follows :-" At the time of my visit there was a scarcity of water and only two nozzles were at work. The 
bottom elevating-pipe lifted the material 14 feet into a flume 84 feet long and three feet wide, and then 
there was another elevating-pipe at the end of this flume which lifted the material 60 feet into another line 
of boxes, which canied the tailings clear of the paddock and workings and deposited them in the bed of the 
gully. . . . . There are two elevating-pipes at the upper paddock; the lower one lifts the material 
about 12 feet and the upper one 25 feet, and the tailings are deposited in the old worked ground." . . . . 
In Teference to the quantity of material lifted, the manager stated that when he was lifting the material 87 
:fuet 8 inches in two lifts, namely, one 62 feet 8 inches and one 25 feet, in 85 shifts, comprising 680 hou'r", 
he moved 26,920 cubic yards, which would be equal to 40,380 tons; and the gold obtained was 
115 oz. 11 dwt. 16 grs., representing a value of £433 8s. 9cl., and the expenditure in connection with this 
work was £198 18s. This, therefore, shows that the quantity lifted to the height mentioned was equal to · 
about 59·4 tons per hour, and that the value of the material was equal to about 2·58 pence per ton, and the 
cost ofthe work was equal to about l ·18 pence per ton. The quantity of water used was 350 inches-8¾ 
sluice-heads-with a head of 450 feet on the 62 ft. 8 in. elevating-pipe, and 400 inches-10 sluice-heads~ 
with a head of 375 feet, on the 25 ft. pipe. The quantity of water used on the nozzle for bringing the 
material to the well where the bottom elevating-pipe was placed was 150 inches-3¾ sluice-heads-with 
a head of 375 feet. 

In regard to the amount of work done with the quantity of water used, it appears doubtful if the data 
supplied are reliable, inasmuch as there is no comparison between the percentage of power employed to lift 
the material in the 25 ft. elevating-pipe and that used to lift the material in the pipe 62 ft. 8 in. To analyse 
this, it means that in the bottom 25 ft. pipe 10 sluice-heads of water was used under a head of 375 feet, 
-which, disregarding friction entirely, would be equal to 426 theoretical horse-power, and the quantity of 



74 

material lifted, being 59·4 tons per hour, is equal to 2218 lbs. lifted to a height of 25 feet per minute, or 
55,450 lbs. a foot high per minute. The quantity of water lifted is equal to the quantity used for elevating 
plus the quantity used in nozzle for breaking down, namely, 10 + 3¾ = 13J sluice-heads, or 1,289,062 lbs. 
lifted a foot high per minute, thus making the total weight to be lifted 1,344,490 lbs., which i:3 equal to 40·7 
theoretical horse-power, and shows that 9·46 per cent. of the power is absorbed in friction. .Again, the 
quantity of water used in lifting the materi:il in the upper elevating-pipe is 8f sluice-heads under a head of 
450 feet, which is equal to 447 theoretical horse-power. The weight lifted equals the quantity of water 
formerly used in the lower pipe plus the quantity used in the pipe in question, namely, 10 + 3¾ + 8¾= 22½ 
sluice-heads, or 84,375 lbs., together with the weight of the solid material, namely, 2218 lbs., lifted to a 
height of 62 ft. 8 in., or 5,429,372 lbs. lifted a foot high per minute, which is equal to 164·5 theoretical 
horse-power, and shows that in this case only l ·71 per cent. of the power is absorbed in friction. Taking 
into consideration the loss of head due to friction of water in pipes, the quantity of water given for the work 
done by the upper elevator is too small, or else the quantity given for working the lower elevator is too 
great. (The percentages of absorbed power in the above calculation are of the actual work done, not of the 
total theoretical horse-power. In other words, the power lost in the first'case is 9·46 times the power used, 
and 1·71 times in the second case.) . 

It will be seen from the above calculation, and from other instances that might be cited, that a great 
deal h_as yet to be learned as to the amount of head and quantity of water required to lift a given weight of 
gravel to a given height. Practice seems to vary very much in this respect, and no good working formula 
seems yet to have been made out. 

In a private letter Mr. Gordon has been good enough to give me a few further particulars :-
" The elevating pipe is generally set on an inclination· of from 55° to 60°, and the flange on the upper 

end is bolted on to the sluice-box. The pipe is'made of steel plate of from 14 to 16 B.W.G. rivetted, with 
angle iron flanges every 16 feet, that is, the pipes are made in about 16 feet, or sometimes 18 feet lengths, 
with angle iron flanges at each end, and are bolted together with ½-inch screw bolts. The bottom pipe is 
generally made of cast iron about 4 feet long in the following manner." (See Figure 3 attached hereto.) 
"The pipes are generally about from 12 inches to 15 inches in diameter inside. The bottom pipe has a 
liner inside made of hematite iron. When the liner is new it is only about 6 inches inside diameter, that is, 
it has 4½ inches thickness of metal, and wears down until the. internal diameter has about 9 inches diameter. 
I will give you the dimensions of the Bltie Spur elevators. One of them is 83 feet long, set on an angle of 
55° 30' = 68' 5" vertically. The quantity of water used for elevating in this pipe is 500 inches, equal to 
12½ sluice lieads, with a pressure or head of450 feet. This lifts about 56 cubic yards of tailings per hour, 
and also 300 inches of water (7·5 sluice-heads), which are used in the bottom elevator and sluicing nozzle, 
namely 150 inches (3¾ sluice-heads), which elevate 14 feet, and 150 inches which sluice down the tailings 
into the bottom of· the __ pipe. They have another elevator of similar character. Two elevators are used 
where the vertical lift for one is too great. In the instance quoted the bottom elevator lifts the material and 
water 14 feet into sluice~boxes, and at the end of the sluice-boxes there is a well in which the other elevator 
is placed. If you can get water at a high elevation these elevators are splendid things, but they require a 
large body of water. A large number are now used here, and considerable improvements have been made 
on the first introduced. The head required to elevate gravel is in proportion to the .height required to be 
lifted, which is from 10 feet to 13 feet for every 100 feet of head. Of course the quantity of water used 
also enters into the question greatly. If you can only get from 100 to 200 feet of head you could not 
calculate on lifting the ground more than 26 feet with the greatest head. The atmospheric elevators 
mentioned in ·my Report did not prove so effective as was anticipated,-indeed they are of no service except 
the intake orifice for the tailings or gravel is submerged, and this does not often take place. If the elevators 
were used in the bed of a river where the orifice was al ways submerged the atmospheric nozzle would be a 
great improvement. . . . . The diameters of the elevating· nozzles vary from about 2¼ inches to 3 
inches, but very seldom is the latter size used : 2t and 2½" are about the diameters used in all the hydraulic 
elevators here." 

Th~ atmospheric elevators referred to are described in Mr. Gordon's Report for 1889 at pages 62 and 
73, In describing the Fair Maid and Gladstone claims at .Addison's Flat, in t !1e Charleston District, he 
says :-" .A water-race is .constructed from the dam to the edge' of the terrace, and from this point the wate1· 
is brought down to the claim in wrought iron pipes, 18½ inches in diameter, made ofN os.12 and 10 B. W.G. 
iron. .At the bottom of the terrace there are two branch pipes, 11 inches and 15 inches in diameter 
respectively, one for supplying water to the elevating nozzle, and one for supplying water for the breaking
do,m nozzle, botl1 nozzles being 3+. inches in diameter. There is 240 feet head of water at the claim, and it 
is proposed to lift the material witY1 this head to a height of 36 feet 6 inches, which is too high for the head 
to work satisfactorily, unless a current of air is admitted into the bottom of the elevating pipe. It has been 
clearly demonstrated that the lifting capacity of the water is greatly reduced when· the water and tailings are 
allowed to cover the opening at .the bottom, showing that a current of air mixed with the water increases 
the force, and it is almost impossible to prevent the opening at the elevating pipe being .choked at times • 
.A patent has been obtained in the Colony by Mr. Robertson for an air-pipe connected with the bottom of 
the elevating pipe to remedy this defect. . . I have since learned 'that working has been com
menced, and that there are about 80 cubic yards of material lifted by the elevating pipe per hour, about 
one-half of which is stones· and pebbles, which go into the hopper. Everything works extremely 
satisfactorily." 

The other reference to atmospheric elevators is in describing Mr. John Ewing's claim at St. Bathan's, 
Otago :-" Mr. Ewing has made arrangements to have two patent atmospheric elevators fixed, which are 
guaranteed to lift the material 30 per cent higher than the ordinary elevator, such as is used at Gabriel's 
Gully. The difference in this elevator is that there is a double nozzle, having a small space between them. 
The ·outer nozzle does not stand so high as the inner one, through which the water passes, and it is connected 
with a gas-pipe, which, when screwed into the casting forming .the nozzle, stands above the water in the well 
in a vertical position. The velocity of the water passing· through the nozzle causes the air to rush in through 
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the pipe, which has a cock on the upper end to regulate the supply. The elevating pipe, instead ·of being 
fixed down on the casting forming the nozzle, is held a certain distance above by four collar-bolts, having 
long screws on one end and double nuts to regulate the height. The ordinary elevator has a hole in the side 
-of the pipe, having the bottom end placed down over the nozzle of the elevating jet instead of the pipe being 
·suspended above it. This atmospheric elevator has yet to be tried, and Mr. Ewing is the first to try it. 
It will cos~ him £100 for each elevator. The guarantee that he has is that each elavator will lift one and a 
half times as much water as is used for ele,ating, togethe1· with as much material i:.s can be sluiced down 
into the well from a height of 25 feet, with a head on the main supply pipe of 280 feet. . . . . At 
St. Bathan's Mr. Ewing has arranged to have another atmospheric elevator, making in all three of them ; 
but this one is to lift an equal amount of water to that used in elevating, together with as much material as 
can be sluiced into the well from a height of 57 feet, the main supply pipe having a head of 440 feet. It 
will be interesting to know how these patent elevators act, and if they possess the advantages claimed for 
them." , 

An interesting example of comparatively high lift with a low head is given in the same report in 
·describing Mace and Bassett's claim, Addison's Flat:-" Their elevating pipe is 10 inches in diameter, 
with a 3-inch nozzle, and they lift the stuff 15 feet with a head of 75 feet, which is far too small a head t(? 
lift the stuff this height satisfactorily ; yet they are doiug extremely well." 

From the above descriptions it will be seen that there are great variations in the practice o(hydraulic 
. elevating. The use of two lifts in place of one where the distance required to be lifted is great appears to · 
be a considerable improvement, and, after workings are well opened out, will often permit of a large pros 
portion of the tailings being run back on to the worked-out ground without being lifted right out of the 
excavation. The first cost of the elevators is small, about £25, and the expense o: maintenance is trifling. 
'The liner, or bottom casting where no liner is used, in the bottom of the elevating-pipe, has to suffer a great 
deal of wear and tear through being battered by the heavy stones thrown against it by the force of the water. 
The Hercules Company, in Otago, now use solid castings seven inches in thiclrness, liners having been 
found not to stand, but to become spli11tered and broken. Mr. Gordon recommend;; the use of steel ·castings 
for liners and bottoms where heavy gravel has to be raised by a powerful jet. In some parts of the west 
coast of New Zealand I have seen the upper parts of the upraise pipes made of wood,-simply wooden boxes, 
-in fact. These, however, are not so good as iron pipes, as they cause greater loss of power through friction. 

In the following table I have collected all the principal facts that I have been able to obtain as to the 
:working of elevators. The table is by no means complete, full particulars not being alw11ys obtainable. 

Size of Size of )faterial Water Water 

Name of Mino. Locality. Elevator Elevator Head.- Lift. raised used for used fo1; 

Nozzle. Pipe. per hour. breaking the 
~ 

gl'ound. Elevator. 
----

'l'asmanian Sluice· 
Inches, Inches. Feet. Feet, Tons, heads. 

Mace and Bassett's ··············· Addison's Flat, RZ. 3 10 75 15 ... ... ... 
Fair Maid and Gladstone ......... " ,, 3½ 11 240 36½ 120 ... 
Hercules Company Clutha Valley, N.Z. 3' ? 450 44 38½ ll·2 17·7 ··············· • 17·7 3' ? 450 50 38½ ll·2 
Islaid Block t:Jompa~y·:::::::::: " 

,, • ,, 
" 

2½ 15 760 64 40 9·0 14·3 

·G~rJg~•-~-~~l!:.'..?.~~~~-1~~~:~~: } 
Tuapeka, N .. z. 2½ 15 375 25 59,4· } 7·6 20•4' 

" " 2½ 15 450 62½ 59·4 ... 17·9 

" 
,, 

" " 2½ 16 450 14 84 } 7·6 7·6 
,, 

" 
1891. .. 

" " 2½ 15 450 68f. 84 . .. 25·5 ,. 

" " " " " 
2½ 15 420 12 ... } . 40·8 

" 
.,, 1889 ... 

" 
,, 2½ 15 420 35 ... ,-----J\-----. 

" 
,, ,, 

" " 2½ 15 420 30 ... ? 25·5 
,, 

" 
,, ,, 

" 
2½ 15 420 50 ... ? 35·7 

" " " " " 
2½ 15 400 · 47 ... } 10·2. 15·3 

,, 
" 

1886 ... " ,, 2½ 15 350 37 ... ... 15·3 
.Average (Dunn) ·················· California ? Ii to 20 200 89 ... ... ... 

to 500 (max.) 
Mammoth Bar ..................... 

" 
? ? 450 40 ... 25 

·Golden Gate River· ............... 
" 2½ 11 275 28· ... n 

,, . " ··············· ' 
3 11 275 28 ... 13 

North Bloomfield ................ , .. 
" 

? ? 530 87 150 50 I 81·3 

A. MONTGOMERY, Geological Su1'veyo·r. 
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D I A M O N D D R I L L S. 

Statement of Worli. done. 

Year, Direction of" No.of Total Distance Average Cost per 
Locality. foot, e:i:clusive of Bore. Bores. bored. Labour and Fuel. 

No. 1 DRILL. feet. £ s .. d. 
1882-3 Back Creek-For Gold !•······················ Vertical 7 1330 0 10 9 
1883 ... Lefroy-For Gold ................................. Ditto 4 1011 0 5 3 
1884 ... Tarleton-For Coal .............................. Ditto 1 401 0 5 6 
1886 ... Longford-For Coal .............................. Ditto 2 1585 0 4 O½ 
1886-7 Harefield Estate-For Coal .................. Ditto 1 725 0 6 5 
1887 ... Cardiff Claim, Mount Malcolm-For Coal Ditto l 562 0 17 11¾ 
1888 ... Killymoon Estate-For Coal .................. Ditto 1 504 0 4 7i 1888-9 Seyn1our-For Coal .............................. Ditto 5 2266 ·o 7 8:r 
1889} Beaconsfiekl (Phrenix G. M. Co.)-For 
1890 Golda ............................................ Ditto 1 781 2 0 2 
1890 ... Beaconsfield (East Tasmania G.M. Co.)-

For Gold b ......................................... Ditto 1 978 o 14 9b 
1891 ... Spring Bay-For Coal c ........................ Vertical 4 748 Not yet to ha11d. 

---
TOTAL ................................. ... 28 10,891 - --------No. 2 DRILL. 

1882 ... Beaconsfielcl-For Gold ························ Horizontal, 1 68 No record. 
underground 

1883 ... Mangan a-For Gold ........................... Ditto 1 546 0 15 1 
1884 ... Guy Fawkes Gully, near Hobart-For Coal Vertical 1 612 0 5 6 
1885 ... Malahicle Estate, Fingal-For Gold ......... Ditto 5 1397 0 5 6 
1886 ... Carr Villa, near Launceston-For Coal ...... Ditto 1 571 0 5 4 
1886-7 Waratah--Mt. Bischoff Alluvial T.M. Co.-

For Tin ·········································· Ditto 7 1548 0 6 l½ 
WarataQ.-Mt. Bisclwff T.M. Co.-For Tin Ditto 7 841 0 11 8 

1887 ... l)itto~Ditto ································· Hoi·izontal, 1 53 0 7 8 

1888 ... Old Beach-For Coal ........................... 
underground 
Vertical 1 593 abt. 0 10 9 

Campania-For Coal ............................ Ditto 1 600 0 7 7½ 
Richmond-For Coal ........................... Ditto 1 500 o. 5 1:1 'Ji 

1889 ... Back Creek-For Gold ························ Ditto 4 787 0 8 5l 
189i.,. Macquarie Plains -For Coal .................. Ditto 2 831 Not yet to ha-nd. 

TOT,\L ... : .......................... · .... .. . 3q 8947. 
... 

Aggregate number of bores ·..................... 61 
'l'otal distance bored ........................... feet 19,838 

' 
a For details ofthis B.01•e ijee Appendix to Geological Sut•veyor'~ Repo1·t on Beaco,risfleld Goldfield, 10th July, 1801, ante. 
b D~ili*. · · . 
or; Ditto, Spring :i:Jay C.oal, 29t\1 September, 18901 ant~. 

Lduncest.on, 30tli June, 1891. 
W. H. GLOVER, Oomrnissiorier of Gold Field,~. 
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DIAMOND DRILL, No. 2. 

Report of Strata passed through in b01·ing for Coai at .lllfacquarie• Plains. 

No. 1·Boim. 

Strata. Thickness. Total Depth. 

ft. in. ft. in.• 
Surface shaft ................................................................... , ............... . 17 6 ·17 6 
Dark sandstone, sharp and quartzose ...... ............ : .. ................................ . 2 5 19 il 
Dark blue shale, mixed with quartzose sandstone ...................................... . 6 9 26 8 
Grey sandstone ................................................................................ . 3 -o 29 8 
Black clod ..................................................................................... . 0 6 30 2 
Grey sandstone ........................................... .-............ , ....................... . 
Black clod ................................................................... .-................ .. 

0 9 30 11 
3 0 33 n 

Grey sandstone ................................................................................ . 0 6 34 5 
Black clod ................................................................................... . 1 0 35 5 
Grey sandstones ...........•.......................... · ........... · ............................ . 
Black clod .. . .. . .. . . .. . . . . .. . . .. ......................................................... ; ... . 

3 2 38, 7 
1 0 39 7 

Grey sandstone ............................................................................. .. 
Black clod ...................................................................................... . 

1 11 41 6 
0 6 42 0 

Dark sandstone with coal markings ............................ ; ........................ .. 
Grey felspathic sandstone (greywacke) ................................................... . 
Dark grey fine-grained felspathic sandstone with coal stains .................. : ..... .. 
Black clod (felspathic mudstone) with coal streaks ........ , .......................... . 
Grey clod with coal markings ............................................................. .. 
Purplish and g,·ey coarse and fine-grained felspathic sandstones, with phyllotheca 
Reddish grey felspathic mudstone and sandstone ....................... , ....... ., ..... .. 
Grey felspathic sandstone, with included mud pebbles, with a little coal ........ . 
Dark clod ...................................................................................... . 

3 6 45 6 
8 6 54 0 
5 0 59 0 
0 4 59 4 
9 4 68 8 

11 0 79 8 
11 g 91 5 

7 6 98 11 
1 10 100 9 

Grey clod with blue veins ............ · ..................................................... .. 
Hard brown clod .......... ; ................................................................... . 

4 0 104 9 
6 8 lll -5 

Dark clod with fossil plants ................................................... : .... .-..... .. 0 6 lll II 
Grey sandstone ................................................................. : ............ .. 
Grey clod with plant impressions ........................................................ .. 
Grey sandstone with plant impressions ................................................. .. 
Grey sandstone and clod with plant markings .......................................... . 
Grey clod with plant markings ............................................................ . 
Grey sandstone ................................................................................. . 
Grey clod and sandstone with plant markings ........................................ .. 
Grey sandstone ................................................................................. . 
Grey clod ........................................................... ,. ...... : ................. .. 
Dark clod with plant markings ............ .... : .... ....................................... · 
Grey clod ...................................................................................... .. 
Coarse grey s.a.ndstone (felspathic) with rounded mud enclosures; prints of 

phyllotheca ....................................................................... : ........ . 
Grey clod ........................................................................................ . 
Grey sandstone ................................................................................ . 
Grey clod ...................................................................................... . 
(hey san'dstone ................. : .............................................................. . 
Fine-grained felspathic sandstone and muds tone with plant markings ........... .. 
Grey felspathic sandstone with rounded·mud enclosures ............................. . 
Dark clod ..................................................................................... . 

4 10 ll6 9 
0 9 117 6 
6 1 123 7 
9 0 132 7 
6 6 139 1 
3 0 142 l 

16 6 158 7 
1 0 159 7 
2 0 161 7 
0 6 162 l 
5 6 · 167 7 

14 9 182 4 
6 3 188 7 
2 1 190 8 
4 9 195 5 
2 2 197 7· 
g 8 207 3 
6 8 213 11 
1 0 214 ll 

Grey clod · ...................................... , ............................................... . 
Dark clod with fossils .... · ..................................................... .-............. .. 

3 4 218 3 
1 6 219 9 

G1;ey clod ........................................... : .......................................... . 
Grey sandstone (felspathic) with coal markings ..................................... .. 
Grey clod ...................................................................................... . 
Grey sandstone with calcite veins ........................... : ............................. . 
Recldish clod; .................................... : ............................. .- ............... . 

1 4 221 l 
7 2 228 3 
1 6 229 9 
7 3 237 0 
0 6 237 6 

Bluish clod ............................ .-....................................................... . ] 0 238 6 
Coarse-grained grey felspathic sandstones with calcite veins ...................... .. 
Dark clod with plant markings ....... ., .................................................. . 
Grey clod .................................................................................... .. 
Fine and coarser-grained felspathic sandstones and muds tones ( clod) with car-

bonaceous markings ..... .- ................................................................. . 
Grey fine-grained felspathic sandstones with carbonaceous markings .. _. ........... . 
Grey sandstones with carbonaceous prints and a little calcite ............... , ....... . 
Dark bluish mudstone ( clod) with intermixture of a little felspathic sand, with 

carbonaceous prints and a little iron pyrites ......................................... . 
Grey sandstone-and calcite ................................................................ .. 
Grey clod ..................................................................................... .. 
Dark clod .· ........ .- .......... .- ................................................................. . 

12 6 251 0 
0 2 251 2 
0 7 251 9 

18 6 269 9 
JS 0 287 9 
10 0 297 9 

6 0 303 9 
1 0 304 9 
() 6 305 3 
1 2 306 5 
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Strata. Thickness. Total Depth. 

Grey sandstone with some calcite and coal markings, .often containing rounded 
lumps of mudstone. (The sandstone consists of sub-angular fragments of 

· felspar more or less converted into clay, but often pretty hard, together with a 
subordinate proportion of clear, sharp, angular quartz grains, and a little 
mica, held together by an argillaceous cement) ..................................... . 

Dark felspathic mudstone, -with Pliyllotliecct prints and one thin streak of coal... 
Grey fine-grained felspathic sandstones and rnudstones with a little iron pyrites .. 
Coarse greenish grey felspathic sandstone ............................................... . 
Same, mixed with mudstone enclosures .................................................. . 
Grey somewhat quartzose felspathic sandstone with coalstains and mudstone 

enclosures ......•..................................................... · ....................... . 
Coarse-grained quartzose greywacke, or argillaceous sandstone, with mud 

pebbles and veins of crystalline calcite ............................................... . 
Grey sandstone with mudstone layers ..................................................... . 
Grey clod (mudstone) with calcite ..................................................... . 
Fine-grained darkish grey felspathic sandstone, with carbonaceous markings .... . 
Grey felspathic sandstone .................................................................... . 
Fine grained felspathic muds tone ........................................................ . 
Dark felspathic fine-grained sandstone with coal markings .......................... . 
Grey rnndstone ............................................................................... · .. 
:Dark very fine-grained felspathic sandstone, with coal markings and calcite ..... . 
Grey sandstone ................................................................................ . 
Dark felspathic sandstone, fine-grained, and with coal markings .............. · ..... . 
Fine-grained quartzose felspathic sandstone, grey in colour ......................... . 
Coarse grey quartzose sandstone with very little felspathic matter ................. . 
Sharp gritty quartzose sandstone, free from felspathic grains, freestone ........... . 
Fine-grained grey quartzose freestone .................................................... . 
Fine-grained dark grey shaly sandstone ................................................. . 
Grey shali; ......................... · ........................................................... . 
Fine-grained shaly sandstones and speckled shales ................................... .. 
Fine-grained quartzose sandstones and silicious speckled shale ....................... . 
Hard 1nottled sandstone ....................................................................... · 
Light grey clay-rock or shale .............................................................. .. 
Light grey arenaceous claystone with calcite ............................................ . 
Hard bluish arenaceous claystone ............................... _ ........................... . 
Clayey sandstone with some calcite, passing into sharp quartzose somewhat 

1nicaceous sandstone ........................................................................ . 
Dense fine-grained diabase greenstone ............................ ; ....................... , 

ft. in. 

36 5 
1 6 

11 3 
20 3 
12 3 

11 10 

11 6 
2 10 
5 6 
1 0 
4 5 
7 9 
2 0 
2 0 
7 1 
1 0 

14 9 
12 7 

4. 1 
4 0 

10 4 
10 10 
0 8 

35 1 
35 11 
8 9 
8 0 

28 8 
4 0 

7 10 
12 6 

TOTAL.......................................................................... 643 0 

Bore commenced 19th February, 1891 ; finished 19th May, 1891. 

No. 2 Bo1m. 

Strata. 

Surface shaft ......... : ......................................................................... . 
Brown sandstone ............................................................................. .. 
Grey sandstone ................................................................................ . 
Grey clod ....................................................................................... . 
Greenish grey sharp quartzose sandstone, fi.ne-grain~d. and slightly micaceous ... . 
Grey clod ....................................................................................... . 
Grey sandstone with coal markings ....................................................... . 
Grey clod ............................................. _ ......................................... . 
Red clod ........................................................................................ . 
Gi;ey clod ....................................................................................... . 
Red clod ........................................................................................ . 
Grey clod ..................................................................................... .. 
Dark arenaceous shale with impressions of Phyllotlwca, &c. Thin streaks of 

coal. ........................................................................................... . 
Black clod ..................................................................................... .. 
Grey sandstone ................................................................................ . 
Red and grey clod ............................................................................. . 
Grey clod ....................................................................................... . 
Felspathic arenaceous muds tone with coal markings .................................. .. 
D.ark micace~us shale and sandstone "'.ith coal markings ........................... . 
Light grey mrnaceous shale ................................................................ . 

Thickness. 

ft. in. 
6 0 
4 0 

10 -1 
9 4 

25 7 
0 6 
3 6 
2 0 
3 8 
3 6 

21 10 
5 6 

3 0 
0 9 
2 0 
5 5 

19 8 
9 4 
2 7 
4 10 

ft. in. 

342 10 
344 4 
355 7 
375 10 
388 1 

399 11 

411 5 
414 3 
419 9 
420 9 
425 2 
432 11 
434 11 
436 11 
444 0 
445 0 
459 9 
472 4 
476 5 
480 5 
490 9 
501 7 
502 3 
537 4 
573 3 
582 0 
590 0 
618 8 
622 8 

630 6 
64-3 0 

643 0 

Total Depth. 

ft. in. 
6 0 

10 0 
20 4 
29 8 
55 3 
55 9 
59 3 
61 3 
64 11 
68 5 
90 3 
95 9 

98 9 
99 6 

101 6 
106 11 
126 7 
135 11 
138 6 
143 4 
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Strata. Thickr.:ess. Total Depth. 

ft. in. ina 
Reddish and brownish felspathic sandstone and mudstone with· plant remains ... . 
Grey sandstone ................................................................................ . 

16 6 159 10 
2 0 161 10 

Dark sandstone with coal markings ...................................................... .. 
Red clod ........................................................................................ . 

2 0 163 10 
7 3 171 1 

Grey clod ................................................................. ; ..................... . 1 7 172 8 
Dark sandstone with coal markings ....................................................... . 
Red clod ......................................................................................... . 

3 0 175. 8 
11 6 187 2 

Grey sandstone ................................................................................ . 0 11 188 1 
Red clod ......................................................................................... . 2 0 190 1 
Grey clod ........ : ............................................................................ • .. 
Grey sandstone ............................................................................... .. 

2. 0 192 .. 1 ,.. 
5 199. 6 I 

Red and grey clod ............................................................................ .. 
Grey clod ............... · ....................................................................... .. 
Grey sandstone ................................................................................. . 
Grey clod ..................................................................................... .. 

JO 7 210. 1 
12 0 222. 1 
3 0 225 1 
5 5 230 6 

Grey sandstone .............................................. : ............................... .. 2 0 232- 6 
Grey clod ....................................................................................... . 
Grey sandstone with iron pyrites........................... .. . .. . .. . .. . .. .. .. .. . .. . .. . . .. .. 
Grey sandstone ................................................................................ . 
·Grey clod ............... : ........................ , ................................... : ........ · ... 

2 11 235 5 
15 9 251 2 
41 0 292 2 
1 0 293 2 

Grey sandstone ................................. a .... , ......... · ... : ........................... .. 13 7 306 9 

Bore commenced 15th June, 1891 : still in progress. Section given up to 11 th July, 1891. 

No. 1. 
CO.1.vIP ARA..TIV E Statement of Gold mon during the Years 1880, 1881, 1882, 1883, 1884, 1885, 

1886, 1887, 1888, 1889, 1890, ancl the fi1·st Half-yea·r of 1891. 

YEAR. 

1880 ........................................ .. 
1881. ....................................... .. 

. 1882 ......................................... . 
1883 .. .' ...................................... . 
1884 ......................................... . 
1885 ......................................... . 
1886 ........................................ .. 
1887 ..... : ................................... . 
1888 ......................................... . 
1889 .......................................... . 
1890 ......................................... . 
For the first half-year of 1891 

QUANTI'l'Y 

ozs. 
52,595 
56,693 
49,122 
46,577 
42,339 
41,240 
31,014 

' 42,609 
39,610 
32,332 
20,510 
13,110 

No. 2. 

dwts. 
0 
0 
6 

10 
19 
19 
10 
3 

19 
13 
0 
0 

VALUE. 

.£ 
201,297 
216,901 
187,337 
176,442 
160,404 
155,309 
117,250 
158,533 
147,154 
119,703 

75,888 
51,164 

RETURN showing the Quantity of Gold obtained from Quartz during the Years 1880, 1881, 
Hl82, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, and the first Ha[fyear £?{ 1891. 

YEAR. 

1880 ......................................... . 
1881. ........................................ . 
1882 ........................................ .. 
1883 ......................................... . 
1884 ......................................... . 
1885 ......................................... . 
1886 ......................................... . 
1887 ......................................... . 
1888 .......................................... . 
1889 ......................................... . 
1890.: ...................... : ............... .. 
For first .half-year of 1891. ............ .. 

QUANTITY. 

34,345 ounces 
45,776 ,, 
36,215 ,, 
36,672 ,, 
30,540 ,, 
33,266 ,, 
26,004 ,, 
33,427 ,, 
34,156 ,, 
33,069 ,, 
17,829 ,, 
11,500 ,, 

VALUE. 

.£ 
130,622 
]74,956 
137,183 
138,060 
114,630 
124,234 

87,516 
123,453 
126,139 
116,517 
64,184 
41,400 
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No. 3. 

COMPARATIVE Statement of Tin etcp01·ted from Tasmania du,·ing tlte Years 1880, 1881, 
1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, and for tlte first· rlalf-year of 189], 
compiledfrom Customs Returns only. 

YEAR. 

1880 ......................................... . 
H:l81. ......................................... . 
1882 ........................ _ ................. . 
.1883 ......................................... . 
1884 ......................................... . 
1885 ....................................... .. 
1886 ......................................... . 
1887 ......................................... . 
1888 ........................................ .. 
1889 .................... :•······ .. ··· ....... .. 
1890 ..................... -.................... . 
For first half-year of 1891. ........... .. 

TONS. 

3954 
4124 
3670 
4122 
3707 
4242 
3776 
3o07k 
3775¾ 
3764 
3209¼ 
1561 

No. 4. 

VALUE. 

£ 
341,736 

. 375,775 
361,046 
376,446 
301,423 
357,587 
363,364 
409,853 
426,321 
344,941 
296,368 
139,364 

QUANTITY and Value of Coal raised during tlte Years 1880, 1881, 1882, 1883, 1884, 1885, 
1886, 1887, 1888, 1889, 1890, and first Half-year of 1891. 

YEAR. 

1880 ......................................... . 
1881 ................... : ..................... . 
1882 ........................................ . 
1883 ......................................... . 
1884 ........................................ .. 
1885 ........................................ .. 

· 1886 ........................................ .. 
1887 ........................................ . 
1888 ......................................... . 
1889 ......................................... . 
1890 ................... ,: .................... . 
For first half-year of 1891. ............ :. 

QUANTITY. 

TONs.· 

12,219 
11,163 

8803 
8872 
7194 
6GG4 

10,301 
27,633 
41,577 
36,700 
50,519 
21,870 

No. 5. 

VALUE. 

£ 
10,998 
10,047 

7923 
7985 
6475 
5989 
9352 

24,870 
37,420 
33,030 
45,467 
19,680 

RETURN sltowing t!te Number of Person~ engaged in .Zlfining during tlte 
Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 18H7, 1888, 1889, 1890, and 
and.first Balf-year of 1891. 

YEAR. 

1880 .......................................................... .. 
1881. ................................... , .................... .. 
1882 .......................................................... . 
1883 .......................................................... .. 
1884 ................................. ............ : ............ .. 
1885 ................... ; ....................................... . 
1886 ........................................................... . 
1887 ....................................... , .................. .. 
]888 .......................................................... .. 
1889 ........................................................... . 
1890 ........................................................... . 
For £rst half-year of 1891 ............................... .. 

NUoIBER. 

1653 
3156 
4088 
3818 
2972 
2783 
2681 

. 3361 
2989 
3141 
2868 
3133 
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No: 6. 

RETURN showing the Nurf/ber and Area of Leases held under '' Tl1e Mineral Lands A.et" and 
· " The Gold Fields Regulation A.et," in force on 30tli June of each Year since ] 886. 

In force on 30th In force on 30th In force on 3oth In force on 30th In force on 30th In force on 30th 
Nature of Lease. 

June, 1886. June, 1887. June, 1888. June, 1889. June, 1890. Juno, 1891. 

, 

NO. I N0.-1 . AR~A. N0._-1 NO. I NO. AREA. NO. AREA. AREA. AREA. AREA. 

Acres. Acres. Acres. Acres. . Acres. Acres . 
Under "The Mineral Lands Act," 

for tin, &c., at a rental of 5s. 
an acre ········••.•··················· 627 24,077 656 22,892 957 32,231 1497 53,251 1303 49,463 1495 67,2HI 

For coal and slate, at 2s. 6d. an 
acre rent ············•·.•············ 38 5487 62 10,665 41 6045 38 4499 51 7636 45 7255 

Under "The Gold Fields Regn-
lation Act," at a 1·ental of 20s. 
an acre ......................... ,. .... ll0 1077 149 1474 285 2812 270 2687 325 3088a. 245 2366a. 

Water Rights and Mining Ease- 2r. 20p. 2r. l0p. 
ments ............................. · .... 93 759 107 773 · 140 852 204 1005 209 950 200 998 

sluice- sluice. sluice- sluice- sluice-· sluice-
heacls. heads. heads. heads. heads. heads. 

''.~fo. 7. 

RETURN qf the Nmnbm· and .A.'i'Ca qf Leases under "T!ie Mineral Lands A.et" and " The Gold 
Fields Regulation Act," in, fm·ce .on the ]st .July, 1890, issued du1·ing t!te Year ending 30tlt June, 
1891, cancelled dw·in.q the Yeai· ending 30th June, 1891, and 1·emaining in force on 30th June, 1891. 

Nature of Lease. 

In force Oll 1st July, 
1890. I 

Issued during Y!lar 
endiug 30th J)lne, 

1891. 

Canc~lled <luring Year In force on 30th June, 
en4mg 30th June, 1891 

1891. . 
1----,------1--------- --------------------

Under "The Mineral Lands 
Act," for tin, &c., at a rental 
of 5s. an acre .................... . 

For coal and slate. at 2s. 6d. an 
acre rent ........ .' ................. . 

Under" The Gold Fields Regu
. lation Act," at a rental of 20s. 

an acre ... · ........................ . 
Water Rights and Mining 

Easements .............. · ........ .. 

NO. AREA. 

A. R. P. 

130_3 49,463 0 0 

,5;I 7636 0 0 

3088 2 20 

950 sluice
heads 

NO. AREA. 

A. R. P. 

442 24i466 0 0 

2 

49 

20 

;133 0 0 

'480 0 0 

135 slmce
heads 

No. B. -

NO. AREA. 

·. A. R. P. 

259 '5713 0 0 

8 514 0 0 

129 J232 0 10 

29 87 siuice-
heads 

NO. AREA. 

A. R. I>. 

45 7255 0 0 

245 2336 2 10 

• _200 1 · . · 998 sluice
heads 

C0.1WPARATIVE Statement of Net Rei•enue from lltfines, being Rents, Fees, g·c. 
paid to t!te T1·easury. 

YEAH; 

1880.~ .................................. · .... .-...... .. 
1881 ....... , ................................. : .. , .. . 
1882 .............................................. . 
1883 ............................................... . 
1884 .............................................. . 
1885 ............................................... . 
1886 .............................................. . 
1887 .............................................. .. 
1888 ......................... ; ..................... . 
1889 .............................................. .. 
1890 ............................................... . 

AMOUNT. 

£ : s. d. 
"8944" 5 11 

·20,936 5 5 
23,077 J' 9 
;J.5,439 14, 5 

69811110 
11,070 5 7 
12,523 10 4 
14,611 11 o 
23,502 8 4 
17,254 9 0 
26,955 4 9 

:· i 

The above Statement does not include Stamp Duties upon Transfers of Leases and 
Registration of Companies, or the Tax payable upon Dividends, from which sources large 
sums are derived. · 
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No. 9. 

RETURN qf Dividend Tax paid by Gold Mining Companies. 

I 
YEAR. 

NO. OF 
COMPANIES. 

AMOUNT OF DIVIDEND. AMOUNT OF TAX. 

£ s. d. £ s. d. 
1880 ................... 5 65,852 17 2 2467 16 0 
1881 ....... ; ........... 4 99,250 0 0 3721 17 6 
1882 ................... 5 55,825 0 0 2093 8 9 
1883 ..... : ...........•. 5 63,168 10 0 2368 16 4 
1884 ...........•....... 4 39,400 0 0 i477 10 0 
1885 .................... 2 61,250 0 0 2296 17 6 
1886 .................... 3 41,125 0 0 1542 3 9 
1887 ......... · .......... 2 66,750 0 0 2503 2 6 
1888 ................... 2 . 65,375 0 0 2451 11 3 
1889 ................... 4 28,000 0 0 1050 0 0 
i890 ................... 3 13,609 0 0 510 6 9 
1891, 1st half of ... 2 4200 0 0 157 10 0 

No. 10. 

RETURN of Dividend Tax paid by Tin Mining Companies. 

I 

YEAR. 
NO. OF 

AMOUNT OF DIVIDEND. AMOUNT OF TAX. 
COMPANIES. 

£ s. d. £ s. d. 
i-880 ......................... 11 64,755 0 0 2428 6 3 
1881 ......................... 13 102,418 0 0 3840 13 6 
1882 ......................... 12 108,935 0 0 4085 1 3 
1883 ......................... 9 98,837 2 6 3706 7 9 
1884 ......................... 4 60,169 0 0 2256 6 9 
1885 ......................... 4 92,644 0 0 3474 3 0 
1886 ................. : ....... 5 108,849 10 0 4081 17 1 
1887 ......................... 6 128,753 0 0 4828 4 8 
1888 ......................... 10 148,638 17 2 5573 19 10 
1889 ......................... 6 100,850 0 0 3781 17 6 
}890 ......................... 10 87,187 10 1 3269 11 ] 

For first half-year 1891 6 40,157 15 0 1505 18 4 

No. ll. 

RETURN of Dividend Tax paid by Silve1·-Lead .1vlining Cornpanies. 

YEA~. 

1891, 1st half of.., .•...... 

NO. O'F 
AMOUNT OF DIVIDEND. 

COMPANIES. 

£ s. d. 
1 8640 0 0 

WILLlAM THOMAS STRUTT1 
GOV!t'RNMENT PRINTER, TASMANIA. 

AKOUNT OF TAX. 

£ s. d. 
324 0 0 




