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INTRODUCTION

The N.W. Part of Tasmania is in excess of 500 square kilometres of

tertiary tin bearing alluvial gravels.

Past production from the area which mainly ceased between 1930 and

1945 due to uneconomic grades at the then ruling tin price is in

excess of 50,000 tonnes of high grade cassiterite.

This production was mainly centred on leads of tin in old river

channels being formed from the erosion of the surrounding granitic

hills, the largest of which the Briseis produced in excess of

20,000 tonnes of cassiterite.

Since the area has a plentiful supply of cheap water and hydroelectric

power and with the increasing price of tin, working of these deposits

utilising earthmoving or dredging equipment for stripping and

monitors and gravel pumps for mining considerably changes the value of

ground previously considered uneconomic.

Kibuka Mines has therefore taken options from present leasholders over

two known deposits whilst it has a Mines Department licence to

explore over a third area. In addition it has one granted Exploration

Licence and one Exploration Licence Application covering most of the

area of interest.

A drilling programme has recently been completed on the Pioneer

property and assaying is currently in hand with a view to commencing

production.
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UNITS OF r1EASURH~ENT 8J6009

Since the old records and tenninology of the area is in the

Imperial System of measurement, these units are used in this report

for fami 1i arity and compari son.

However, references to road distance and land measurements use

the official Metric System.

Note: One Tasmania sluice head (s.h.) = 150 gallons per minute.

PROPERTIES

1. Pioneer

Property

The mining property is an alluvial tin mine located at Pioneer in

the N.E. Tasmania approximately 119 kilometres east of Launceston

and approximately 1 kilometre north of the village of Pioneer. Title

to Consolidated Minin9 Lease 38M-71 (over an area of 218.1 hectares)

and water rights is totally held by V. Wood of Pioneer.

Water Ri gh ts 2\1/65 20 sh (Pi oneer)

15\1/64 15 sh ( H )

6W/64 25 sh ( H )

571/1'1 1 (Gadger Creek)

2998/1~ (Badger Creek)

2997/W ( H H

122/\/ 2 sh (Poimena)

1789/H 1 ac ( H )

36/\<1 1 sh (Moorina)

15\~/40 1 sh ( H )

1068/fl 19J ac (Frome River)

l376/W 37 sh ( H H

1001/W 27 sh ( H H
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639/H 30 (Frome Rive r) 816010
2999/\'/ l " "
599/93\') l " "
830/H 1 sh (Sawpit Creek)
2249/[01 16 sh (Wyniford Ri ver)
2820/t~ 10 sh ( " " )

2909/t~ 8 sh ( " " )

1411 /W 4 sh ( " " )

3104/1-1 1 sh ( " " )

2104/W ( " " )

2248/W 9 sh ( " " )

1065/W 1 ac l " " )

Kibuka Mines Pty. Ltd. have an option over V. Wood's entire holding

of leases and equipment until 31 March, 1977 to purchase the same

for a cash sum of $150,000 plus five annual payments of $50,000.

Acces s

A two 1ane bi tumen road runs from Launces ton through Pi oneer

Village and an all weather kilometre dirt road connects the

mine with the village.

2. Briseis

Property

The property is an old alluvial tin mine located on the north side of

the Ringerooma River at Derby N.E, Tasmania approximately 103

kilometres east of Launceston.
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Title to Consolidated Mining Leases 599P/M68, over an area of

67 acres and 7M/47 over an area of 203 acres, together with

Easement Licence l1W/70 is totally held by Briseis Tin N.L.

Kibuka Mines Pty. Ltd. have an option over the leases and equipment

to purchase for·four cash payments of $15,000 each at six monthly

intervals commencing on 20th June, 1977 with a final payment of $400,000

after a further six months.

Access

Derby is located on the main N.E. bitumen road from Launceston with

a short track leading into the mine workings.

3. Scotia

Pr~Ili'.

The property is a Mines Department Mining Reserve located

approximately 5 kilometres north of the village of Gladstone in N.E.

Tasmania approximately 139 kilometres east of Launceston.

Kibuka Mines Pty.Ltd., hold a licence to explore.

Access

A two lane bitumen road connects Gladstone with Launceston and an

all weather dirt road runs from Gladstone to one end of the property.
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4. Exploration 28/76

Property

This is a current Exploration Licence of 46 square kilometres over

the Briseis area and several other known tin leads.

Access

Several bitumen roads and tracks cross the area.

5. Exploration Licence Application 2/77

Prope rty

This application covers approximately 200 square kilometres over

the Pioneer area and the main alluvial basin.

Access

A bitumen road and several tracks cross the area.

Copies of the above agreements are attached in a separate report.

CLIMATE

The climate is temperate with temperatures reaching a near high

of 23 0 C in the summer months of December to March and a near high

of lZoC in the winter months. Rainfall is approximately 975 cms

per annum evenly distributed apart from drier months of January to

March having approximately half the precipitation of the rest.
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The area has a history of alluvial tin mining mostly from

1900 - 1945. However, some small scale operators are currently

working. Parts of the area where covered by basaltic soil support

small scale market gardening, beef and sheep. The surrounding

granitic hills support some gum timber felling and sawmill operations.

HISTORY

1. Pioneer

The Pioneer mine produces 9093 tonnes of cassiterite from 1902 to

1929, mining 14,221,100 cu yards of drift and wash for a yield of

1.432 lbs/cu yd. Mining was carried out by means of hydraulic

monitors, the ground being gravel pumped to sluice boxes and the

tails discharged by means of hydraulic elevators or conveyors. The

main workings were stopped in 1930 due to insufficient grade at the then

ruling price of tin. The cut off grade during the period of working

was in the range of 0.4 to 0.5 lbs/cu yd of 70% Sn cassiterite. A

table showing the production during this period is shown in

Appendix 1.

In addition a plan of the Pioneer company's working showing their

drilling ahead of the face is included (Plan 1). This plan also

shows the Austral Malay and Storeys Creek drilling discussed below.

In 1935 the Austral Malay Tin Mining Company, who were then

assessing mines in the district, drilled 18 scout bore holes ahead

of the old main working face.
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This drilling (Appendix 2) shows an area of potential

+ 0.5 1b/cu yd cassiterite bearing ground to the west of the

present pit face. Although no written report is available on this

drill i ng, penci 11 ed comments on a plan in the Tasmani an Mi nes

Department suggests potential for 10 million cu yds at 0.5 1bs/cu yd.

Austral Malay did not proceed to mine.

Further drilling was carried out in 1961 by Storeys Creek Tin

Mining Co. who drilled a total of 15 holes. This drilling

(Appendix 3) shows lower grades than the 1935 drilling. However,

verbal evidence suggests samples were not properly cleaned.

In 1967 the present operator of the mine, V. Wood of Pioneer,

acquired a mining lease and commenced mining along the south east

corner of the old workings, proceeding over the period of 10 years to

take a strip of ground 60 feet wide along the south side of the old

pit. Initially, Wood mined by nozzle and sluice boxes proceeding to

use jigs over the last five years. Over this period of time, he has

recovered approximately 242 tonnes of cassiterite generally

averagi ng 73% - 74% Sn (from Tin Buyer and Govt. records).

The average recovered grade of ground mined during this period is

approximately 0.5 1bs/cu yd. Wood is currently mining the westerly

face of the pit, removi ng up to 30 ft of surface materi a1 ei ther by

hydraulic monitors or scrapers and then nozz1ing the remaining 70 ft

to 90 ft of ground to a gravel pump and then to jigs. The production

rate is 80 to 90 cu yds/hour and the plant runs 5 days/week, 8 hours/day

with extensive braaks at several times in the year when the limited

labour force move onto overburden stripping or other non productive

jobs.
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2. Briseis

Cassiterite has been produced from the Cascade River from 1876

to 1960, mainly up to 1945.

Production during this period is in the region of 20,787 long tons

of tin metal.

A report on ore reserves in the Cascade Deep Lead by J.B. Braithwaite

of the Tasmanian Mines Department in 1964 Appendix 4 shows the working

methods employed and discusses the probable ore reserves based on

22 drill holes drilled by Briseis Tin Consolidated N.L. between 1939

and 1941. These are shown as 1.112,000 cu.yds at 3.20 lbs Sn0 2/cu yd

with low grade overburden of 2,213,000 cu yds at 0.08 lbs Sn02/cu yd

and barren overburden of 6,414,000 cu yds.

Only minor exploration of no consequence has been carried out since

this time.

In addition. from the sections. an additional 300 tonnes of contained

Sn0
2

may be inferred thus giving a total of approximately 2.000 tonnes

of contained Sn02.

3. Scotia

The Scotia Deep Lead was worked prior to 1924 at its southern end.

Since that time no production has taken place.
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From 1941 to 1943 the Tasmani an Government dri 11ed approximate1y

74,000 ft. of percussion drill holes and defined a volume of

4,383,203 cu yds containing 951 tons of cassiterite.

In 1965 Storeys Creek Tin Mining Company bored 16 holes to check

selected blocks of the ore reserves.

They concluded that:

a. the accuracy of their own boring is in doubt.

b. . the Government resuHs should be used for final evaluation,

c. that sUfficient ho1es shou~d be bored to establish the

reliabi1ity of the Government results.

From 1971 to 1973 Blue Metal Industries (B.M.I.) carried out an

auger and percussion dri11ing programme.

Auger dri11ing was used to define the channel whilst percussion

boring was used to test for values.

Their programme was designed to:

a. check the reliability of the Mines Department dri11ing, and

b. to trace the channel north of the intensive dril1ed areas
for information on untested areas.

B.M.I. work confirmed the reliability of the Mines Department

drilling but failed to find any new areas.

B.M.!. show reserves of which sections are considered "measured" as

5,257,039 cu yds wash containing 1968 tonnes of tin metal with an

oVerburden of 16,050,918 cu yds at a 300 batter angle, the overall
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grade being 3.26 oz tin metal per cu yd.
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B.M.!. omitted to renew their licence to explore in 1976 and

Kibuka obtained the area. C.R. Gibson, consulting for Kibuka

was commissioned to:

1. recalculate the ore reserves based on the old drilling,

2. to delineate the distribution of cassiterite,

3. to establish the overburden ratio, and

4. to define the ground conditions of the overburden.

Gi bs on's report Appendi x 5 SUnJnari sed the resu lts of measured ore,

as 1,287,851 cu yds with a grade of 35.34 oz Sn0 2/cu yd for a total

of 1,270 long tons of Cassiterite with an overburden to ore ratio

of 6.35:1 at a batter angle of 45 0
•

4. Exploration Licence 28j76

This covers the Briseis area and also several other known leads,

notably the Valley lead which produced 519 tons of Cassiterite

to 1909.

Working of this lead was stopped due to the coarse shingle not

runni ng to the pumps from the monitors. Approximately 50 ft of

shingle was reported to be left at the bottom of the old workings

with an inferred volume of 900,000 cu yds at 0.5 1bs Sno2/cu yd

but with a suggestion that the grade could be closer to 1.2 1b/cu yd

since drilling was difficult in the coarse shingle.
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5. Exploration Licence Application 2/77

This covers the Pioneer and Ringerooma basin areas in which several

known ti n areas are located.

A report on the Sub Basaltin Tin Deposits of the Ringerooma Valley

by P.B. Nye the Government Geologist in 1924 gives an outline of

most of the major deposits in the area, Appendix 6.

6. Dorset Dredge

Kibuka has made a down payment of $5,000 with an option to purchase

the Dorset dredge for $40,000, at present located in a worked out

portion ·of the present Ringerooma River approximately 1.5 kilometres

from the Scotia area.

The bucket dredge has a digging depth of 50 ft and can treat approx­

imately 270 cu yds/hour. Although it is possible that, due to

relocation costs, it is not economic to move, nevertheless it

contains jig treatment capacity, pumps and other useful equipment

which could be required at the operations.
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GEOLOGY OF THE PIONEER MINE AREA 816019

It is essential to have a background of the physiography of the area,

i.e. the treatment of the areas geology. The Pioneer Mine is only

one of many "deep leads" (buried stream courses) along a 100 kms

stretch of country traversed by the present Ringarooma River and its

buried ancestral course it is thus fitting that the physical aspects

and geology of the whole area can be described in order to gain some

background to this deposit.

Physiography

The Pioneer Mine lies in the Ringarooma Valley mid-way between two

other townships - Derby 16 kms to the SW and Gladstone a similar dis­

tance to the N.E. The Ringarooma River is the main drainage system

for the central part of N.E. Tasmania. Its source is on the southern

flank of Mt. Maurice which is a peak on the east-west mountain range

which forms the southern boundary of the River Valley. The valley

runs in a general NNE direction and contains a number of townships

along its course, viz. Ringarooma, Ledgerwood, Branxholm, Derby,

Herrick, Pioneer and Gladstone - all of which have a history of tin

production.

At Gladstone, the town furtherest from its source and near the coast,

the River flows close to the southern side of t~t. Cameron (a granite

massif) and rounding it changes direction sharply to flow northwards

into Ringarooma Bay on the north coast.

The valley which is approximately 65 kms in length is bounded to the

north by a low range of hills which is the divide between the Ringarooma
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Valley and the north flowing rivers of Boobyalla and Great Forester.

The range to the south of the valley is much higher and extends from

Mt. Barrow in the west through Mt. Victoria easterly and beyond through

the Tier Range to Mt. Pierson on the east coast.

Geology

There are four main rock types in the area

(1) Cambro-Ordovician Sediments,

(2) Devonian Granites,

(3) Tertiary Sediments containing the alluvial five

"deep leads", and

(4) Tertiary Basalts.

(1) The slates and sandstones of Cambro Ordovician age are centred

to the upper reaches of the Ringarooma Valley from Derby westward.

Eastward from Derby the ri ver traverses granite basement rock.

They are steeply folded and metamorphosed at their contact with

the granite.

(2) The granite is the predominant rock type of the area. It forms

the main range to the south of the valley,also the Mt. Cameron

massif in the east where the river passes to the south of Mt.

Cameron between it and the granite Tier range to the south.

Petrologically the "grani te" is a granodiorite.

The alluvial tin (cassiterite) which derived from the granite

originated in griesens, altered granite and pegmatites, several

occurrences of which have been found and mined in the mountains
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to the south. Gold mineralisation also occurs in the area more

usually associated with the contact areas and the Cambro­

Ordovocian sediments, other minerals associated with the cassit­

erite are topaz, zircon,monazite, tourmaline and sapphire. The

latter are rare and few quality stones are found infrequently.

(3) Overlying the Cambro-Ordovician rocks and granite basement of

the valley are tertiary sediments. These are made up of basal

conglomerates, gravels, grits, sands and clay bands all of which

have been derived from the sediments and granite. The tertiary

sediments are horizontally laid down over the basements. These

sediments were laid down under lake and sub-aerial conditions

in the elongated valley depression. They consist of erosion

products mainly from the granites to the south and some Cambro­

Ordovician sediments especially the hard metamorphosed components.

The diastrophism which lowered the valley floor and blocked its

entrance in early tertiary times was probably followed by fairly

wet conditions giving rise to rapid juvenile erosion and transport

of the basal conglomerate wash including cassiterite and associated

heavy minerals. Subsequent periods of flooding and deposition

also deposited eroded material in the valley including cassiterite

but not to the same extent.

The drilling at Pioneer indicates a fairly regular section about

120 ft. in thickness to basement granite. The upper 30 ft. is

composed of silty sand with a partially cemented grit section

carrying some low tin values between the surface and 25 ft. below.

The next 60 ft. below the upper surface comprises sand grits and
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minor bands of clay carrying very low values of tin. The

lowest section, which averages 40 ft. of section and lies on

the basement, is generally composed of quartz grits and sand

with interbedded clay bands followed by pebble and conglomerate

wash (up to 6" stones) in a matrix of yellow stained grit sand

and clay. This basal wash carries the interesting tin values,

occassionally a little lignitised wood and some fine and nodular

pyrite report in the basal section to the exclusion of tin values.

(4) In late tertiary times basaltic lavas flowed over and covered

the tertiary sediments burying the tertiary Ringarooma river

drainage system in several sections more particularly in the

upper reaches above Herrick and Derby. The basalt flows which

came in from the north edged the Ringarooma River course south­

ward and raised the bed of the valley well above its old floor.

At the present time the Ringarooma River bed is approximately 40

ft. above its ancestral course bed.

The A11 uvi a1 Depos its

The alluvial deposits of cassiterite (the Pioneer Mine deposit is one

of them) which were laid down by the ancient water courses are now

buried below varying thicknesses of newer sediments: hence their label

of "deep leads". The best concentrations of cassiterite in the deep

leads are associated with the ancient creeks and rivers draining the

mineral areas of the granite to the south. The present southern

creek courses are unchanged from early tertiary times and it is these

valleys which in some cases contain the richest buried deposits - deep

leads. Similar deposits also occur in places along the ancient Ringa-
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rooma course - located at Pioneer some 2 miles west of the present

course. In some instances interesting and rich cassiterite deep

leads within the course of the ancient river have been further

buried by the basalt flows (Briseis Mine at Derby) of up to 200 ft.

in thickness. Exposure of this lead in the deep channel of the

present Ringarooma River at Derby fortunately exposed a portion of

this concentration which developed into a very rich mine - the Briseis

Tin Mine.

The whole length of the valley has been fed erosional products from the

granites to the south and the Mt. Cameron granite mass. It is not

surprising therefore to find that deep leads received a considerable

amount of cassiterite and other heavy minerals along the whole length

of the valley from Branxholm in the west to beyond Gladstone to the

coast where in Ringarooma Bay deposits of tin have been found at shallow

depth under the sea bed. A great number of alluvial tin deposits have

been found,mined and dredged over the years.

because of its parentage and origins in the Wyniford River, a past and

present tributary of the Ringarooma River which drains the granite hills

of the Weld to the south.

The deposit was discovered before the turn of the century. It was recog­

nised as a deep lead at this time and developed by the Pioneer Tin

Mining Co. which mined it for more than 30 years producing a total of

some 9,093 tons of cassiterite grading 1.43 lbs/cubic yard. This
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included the very low grade overburden in the early days.

The deposit runs in a westerly direction beginning at the junction of

the Wyniford River and the present Ringarooma River. The floor of the

Wyniford lead is some 40 ft. below the level of the bed of the Ringarooma

River at this point.

At the present time tailings from the Pioneer Company's workings mark

the trace of the lead which has been mined out for a distance of approxi-

mately 1.2 kms down lead. The present face of the pit is in tin

values contained in 30 - 40 ft of basal wash and drift sitting on the

grani te floor.

A 30 - 40 ft section of drift sand with minor intercalated clay bands

occurs above the mineralised wash section. The overlying ground of

some 25 - 30 ft. comprises a foot of soil at the surface with a

slightly cemented gritty sand band of 5 - 10 ft. followed by gritty

and sandy drift.

Orilling both ahead of the face and ground already mined has provided

data on which to draw a basement contour plan. This plan indicates a

local constriction of the deep lead valley about 600 yards ahead of the

face, i.e. westward and downstream along the deep lead. On limited

drilling information available beyond this point it would appear that

the valley there opens up into a wi~er basin with the possibility of

a branch lead (Gladstone) entering the main Wyniford Lead from the

south. The implication of this constriction and the entrance of another

flow of water is that the detrital carrying capacity of the Wnyiford
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Lead river would be reduced on the downside end of the constriction

resulting in the deposition of its load of erosional products including

cassiterite. If this should happen to be the case there could be a

slightly increased concentration of mineral at the upper end of the

Geophysical sounding for the basement followed by drilling could

possibly outline the basin, the constriction and the confluence

point of the Wyniford and "Gladstone" leads.

Discussion

(I) Additional to the ground already drilled for which a measured

reserve figure can be calculated there is a strong possibility

that economical concentratior6of cassiterite continue to occur

along the trace of the Wyniford Lead to the west.

(2) Unfortunately the overlying ground in the downstream direction

of the lead rises in elevation with the effect of increasing

the overburden.

(3) A further possible and probably a worthwhile target for exploration

would be the junction (or just above it) of the Wyniford deep

lead and the old Ringarooma deep lead. The conditions for

pile-up of and slow-down of the Wyniford lead river waters during

floods (and the best detrital transport occurrences) would be

most favourable to the deposition of mineral at this position.

On projection the target area would be at the intersection of

the present surface Gilham Creek and the Wyniford deep lead a

distance of approximately 1 mile beyond the present face of the
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pit. The depression of Gilham Creek will ameliorate the

overburden factor slightly.

c' 1 f 0 ') 60_ ) ""

(4) It is not possible for available data to pin point the con­

fluence of the Gladstone and Wyniford Leads but this is an area

of interest because of the natural conditions of sedimentation

and drop out of material at a water pile-up point.

NOTE:

A geological plan of the total area is not yet available. Therefore

included is a Geological Sketch Map of the Ringerooma Valley by

P.B. Nye 1924 plan 3.

Basement contour plans of the area of interest are still under

construction.



20.

81ti027
AREA PROGRAM

Since the Pioneer mine is currently operating with low cost self

generated hydroelectricity and large supplies of pressurised water

it was deci ded to take an opti on over thi s mi ne. check its ore

reserves by drilling and if justified commence production. using

it as a base to further explore the immediate vicinity and then

the whole area with a view to expanding into the other deposits.

The immediate target was approximately 500 tonnes of contained

cassiterite based on Kibukas drilling with a strong probability of

at least this amount again based on the Austral Malay dril1ing.

PIONEER DRILLING PROGRAM

The 18 boreholes drilled by Austral Malay in 1935 were surveyed in

from the old plans by J.W. Cohen and Associates Registered Surveyors

of Launceston. Plan 2. It was decided to check one of these holes with

a new borehole. and if this showed a close correlation in depth. and

values. then to infil drill on the original grid at closer intervals.

The attached plan 2 shows the positions of the Austral Malay holes

numbered 1 to 18.
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The Kibuka drilling using 2 percussion cable tool drill rigs with

5" and 6" casing is a check drill hole at Site 1 together with

holes at Sites 19 to 29 excluding 27 and 28. Plan 2. A second

check hole at Site 22 (high grade) was later bored by the other

drill and supervisor to check the accuracy of Kibuka's own drilling.

A comparison of the two drill holes at site 1 is as follows:

Depth to Basement Grade lbs Sn02/cu yd

Austral Malay (No.l) 1935

Kibuka (No.1) 1977

105'

111'

0.65 (72% Sn)

0.87 (70% Sn)
(ca1c 'd to 115)

N.B. Depths logged to basement can vary by a few feet since the.

basement is a weathered granite and in a wet percussion drill hole

some mixing of the granite derived al1uvials.and basement occurs.

Since the Kibuka hole 1 checked with the Austral Malay hole 1, it

was assumed that the Austral Malay results of 1935 in their other

boreholes were sUbst~ntially correct. Therefore, Kibuka commenced

drilling infi1 holes on the original Austral t~a1ay grid. Although

Kibuka has finished drilling its initial eleven holes full sampling

and assays are not yet completed.

The drilling results to-date and an assessment of them are therefore

shown in a separate report attached Supplementary Report on

Drilling Results to-date, at Pioneer Mine 12.3.77.



8jG029
SAI'1PLING PROCEDURE

Drilling progressed by drilling the casing approximately 2 feet

and then sampling by means of a cable held sinker bar with a clap

valve to within 1," to 1 foot behind the casing.

To avoid run ins, the hole was kept almost full of water.

A few run ins were experienced in the centre sections of some holes

but mainly the ground gave little trouble.

Samples were collected from 5 feet intervals and put in measuring

drums to ascertain the volume of material extracted. In much of the

drilling, less volume was obtained than the theoretical volume of

the casing. In some cases, this was observed to be due to the

casing not receiving material when being driven (noted from the

depth to bottom before and after drilling). This was caused by the

intercalated bands of pug (clay) and gravel drift. At other times it

was observed that some of the clay went into suspension shown by

decanti ng the water from the measuri ng drums and allowi ng it to

settle in sea page ponds and then measuring the residue. Furthermore,

some clay was left in suspension in the drilling water on

completion of the hole.

It should be noted that some of the clay would occur as naturally

fi lling the interstices between the gravel particles and this would

tend to alleviate the problem of clay loss in suspension.
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Since the method of assessinc) the grade of this type of deposit

is by a weight of concentrate per volume of material, an accurate

volume from which the weight of concentrate is derived is critical.

Therefore the procedure adopted was as follows:

Samp 1es of 5 ft secti ons of the hole were taken duri ng the dri 11 i ng.

These samples were put into measuring drums, allowed to settle and

thei r va lume measured. The samp le was then was hed ina cradle to

remove the + 3/8" coarse material and the clay. This left a fairly

clean gravel and sand.

The concentrate from the cradle was then washed over a small five

gate sluicing box, from which a heavy mineral concentrate was

obtained. This was then panned to produce a higher grade

concentrate.

The concentrate was dried and the magnetics extracted. The

remainder was weighed and sent to the Mines Department, Launceston

for a Tin Assay and at Fox Laboratories Sydney for quicker service.

The grade was first calculated by taking the weight of concentrate,

multiplying by the Tin Assay and dividing by 70% to convert to

standard 5n02 and dividing by the actual cubic yardage of material

pertaining to that sample.
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However, since the volume of clay in situ not infilling between

the gravel particles is difficult to assess, a conservative view

was adopted whereby the volume of ground, when below the

theorectical pipe volume, was taken as the theoretical pipe

volume. Hhen above the theoretical pipe volume the actual

volume was taken. Both results are shown but the corrected grade

is used in all reserve calculations.

Check assays were carried out by Fox Laboratories and O.T. Lempriere

Sydney.

SECURITY

A company employee logged each hole during dri 11 ing and took all

samples, The depths of each hole were logged overnight and are shown

on the individual hole assay sheets to guard against overnight

salting. All sample washing and panning was carried out by

C.R. Gibson and a company geologist using a secure padlocked shed

for overnight storage. No attempt or inference of salting has been

detected.
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ADDITIONAL POSSIBLE RESERVES

1. As may be seen from attached plan 2, the ore potential to

the North and Northwest is open and it is reasonable to

assume that the old river basin follows this direction.

2. Two Austral Malay holes No.8 and 9 to the South of the

present area show depths and values of 146 ft at 0.2 1bs/cu yd

and 164 ft at 0.28 lbs/cu yd respectively. This area holds

distinct possibilities for several million yards of similar

grade. An old lead approximately 1.5 kilometres away appears

to lead in this general direction and could be the source of

these values.

3. To the North of the old pit area which is due east of the

delineated reserves there is a shallower deposit from 55 to

80 ft deep which has several old holes in it going from 0.15

to 0.29 lbs/cu yd. Again this area holds promise of several

million yards of similar grade.

4. Old tailings dumps contain practically all the 14,000,000 cu yds

treated from 1900 to 1930 by sluice boxes.

Although the reported recovery was 93% of the original borehole

values it is not unreasonable to assume that the recovery was only
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85% to 90% of the true insitu grade i.e., the original borehole

values were low.

N.B. This is not unCOITTllon in the district, as an example

B.M.I. recovered considerably more tin at their limited Monarch

operation than their original bore results showed.

Since the recovered grade averaged 1.435 lbs Sn02/yd during that

time, a residual grade of between 0.16 and 0.25 lbs/cu yd can

be inferred.

Obviously all the above possibilities need checking. There is

sufficient potential however to suggest much larger volumes

than are currently shown.

In summary considerable potential exists for an additional

! 25,000,000 cu yds at + 0.25 lbs sn02/cu yd.

ORE LO CAT! ON

At present the boreholes show. that the deposi tis! 120 ft deep

and that the majority of the cassiterite is concentrated in the

bottom 20 to 40 ft with some finer material in the top 10 to 15 ft.
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r1INING

If the current drilling is satisfactory, mining will commence at

the current pit face i.e., due east of the ore reserve block. The

following gives the probable sequence of mining together with

anticipated capital and operating costs.

STRIPPING

Initially overburden will be stripped by means of a dozer or

dozers pushing the gravel up to 200 ft to a relocatable grizzly

trammel arrangement (buried loader) from where it is slurried and

pumped to the waste pile at high pulp density.

This unit which is currently rated at 300 cu yds per hour together

with the caterpillar 08 dozers is available ex Kibukas beach sand

operation on King Island. It has a known performance and operating

costs under very similar conditions and can be upgraded to up to

500 cu yds/hour.

IN PIT SAMPLING

Short Gemco sample auger holes will be used in the pit as the

deposit is cut down by the dozers to ensure that any lenses of

cassiterite in the overburden are pushed to the are monitors.
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After stripping, the underlying ore grade material will be

monitored by high pressure 150 p.s.i. water jets to a gravel pump

sump whence it is pumped over a screen to a series of 4 double

Juba type jigs and 1 double cleaner jig with a capacity of

120 cu yds per hour.

Any surface ore grade material will be pushed to the nozzle face

during stripping.

This equipment is presently installed. However, it is considered

that either two or three automatic monitors together with a new

vertical suction gravel pump will be required to ensure continuous

throughput, minimal downtime and easier manning. Depending on the

rate of overburden stripping and monitoring additional jigs may be

installed.

TAILINGS DISPOSAL

Treated gravel is at present allowed to run i.nto the tails area

within the confines of the old pit. This system may be continued,

however one or possibly two settling ponds will be installed prior

to tailings water entering the river.
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METALLURGY

The gravel is currently pumped from the pump up 96 ft head to a

1 inch screen to remove oversize and thence to 4 double Juba type

primary jigs. The concentrate being cleaned on a double Juba type

cleaner jig.

Depending on testwork, on size analysis and distribution it is

intended to change the present screening system by installing a

rotary tromme 1 with a fi ner mesh screen to remove much of the +l,o" -

1" gravel before entering the jigs. This should benefit the jig operation.

In addition it is possible that a hydrosizer might be installed'ahead

of the jigs to size the feed. This would allow the fine fraction

which is assumed to be lost at present to be removed and treated by

other means.

Since the material at the top of the deposit is fine grained brown

tin,which is not treated by the present operation,modification to

the pI ant to recover thi s shoul d gi ve immedi ate advantages.

It is probable that there is insufficient water available to monitor

the entire overburden face and this is why the mining method consists

of stripping to a waste pile. In addition at the required production

rate there would be inadequate jig treatment capacity. However this

material does contain cassiterite from 0.02 to 0.10 Ibs/cu yd.
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Testwork will therefore be carried out to ascertain whether this

material can be pumped as a scavenger operation over either

additional jigs or trays (already owned by Kibuka - 300 yds/hour

capacity). The incremental cut off for a.scavanger operation could

be as low as 0.03 lbs Sn02/cu yd.

RECOVERY

Historically the Pioneer company. recovered 93% of their bore

values. However, in the area it is not uncommon to obtain greater

than 100% of bore values. Since the Kibuka drilling is corrected

to a theoretical pipe volume i.e., conservative whereas the old

Pioneer companies drilling was not, the Recovery is taken as 93%

of Kibuka's corrected bore values.

ENVIRONMENTAL CONTROL

The mining lease at Pioneer is a granted operating lease.

Ki buka does not expect any problems with the Department of the

Environment but will ensure that low solids overflow water enters

the local river by installing one or two extra settling ponds between

the current tails area and the river.
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The other areas are subject to an Environmental Impact Study,

however no major problems are envisaged with a mining operation

underway and the local people are solidly in favour of mining.

Rehabilitation of mined out areas can proceed as part of the

mining.

N.B. Kibuka has experience in rehabilitation in its beach sand

mine on King Island.

POWER

The Pioneer Mine has its own hydroelectric power station

cons i st i ng of 3 x 450 KVA (rated caplci tyl Voi th generators dri ven

by Pelton wheels with a 210 p.s.i. head of water. The water is

obtained from a 420 million gallon dam.

The power is produced at 6500 V and then transformed up to 22,000 Y

and fed into the Tasmanian Hydroelectric commissiDn grid and then

taken out at the minesite and transformed down to 450 V.

At present the power station is operated on dayshift only with one

attendant. On afternoon and nightshift the pit drainage pumps are

run on the Tasmanian hydroelectric commission power at an effective

rate of 1.16 cents per KWH. This is because the power station has

no automatic alarm and Lightning controls .

•
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It is intended to automate the power station so that it satisfies

the total mine power requirements. Since the attendants house is

nearby this is considered practical.

Adequate supplies of water are available to increase generating

output.

WATER SUPPLY

A 420 million gallon dam feeds the power station. After leaving

the power stati on the water travels vi a a race and a 270 ft head

40" inverted syphon co 1umn to a ho 1di ng dam where it runs, vi a

40", 30" and 20" pipes through a verti cal head of 300 ft to the mine

worki ngs.

It is considered that at least 7500 g.p.m. is continuously

available with some additional capacity at times of extra rainfall.

It is possible that this quantity could be considerably increased

by the diversion of another river above the dam at little cost.

SMELTER SCHEDULE AND PRICE

Pri ce

Price assumed is i5000/metric tonne tin metal L.M.E. at

$A1.55 = {l
Australian Price = $A7750.
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St1ELTER SCHEDULE

A copy of a smelter schedule from Associated Tin Smelters Pty.Ltd .•

in Sydney is shown as Appendix 7. It is believed these terms can

be improved upon. Using the statement of value and adjusting the

tin metal price to $A7750 ex works Sydney and including transport

charges from mine site to smelter. the net return at mine site is:-

Agreed assay

Less penalties

73.80%

73.80%

Less unit
deduction 1.12%--

72.68% of $A7750

$A5632.70 per tonne.

$A 33.00

$A 117.30
$A
$A 5.00

to )
)

GOvt.Freightl
)

Less treatment charge
Penalty for impurities

Ore bag charges
Transport minesite
Smel ter
Including
subsidy

= $A 155.30

$A5477.40 per tonne ex Minesite

.Adjusted to standard

70% Sn as used in ore

calculations. $A5195.37
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CAPITAL COST (Provisional)
81(;041

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Purchase price of property

Onsite location of Mining machinery

Automation of power station

New 14/12" gravel pump and motor

Installation of screens, hydrosizer and
additional jigs if required.

3 automatic face monitors and face pipes

Feed arrangement at concentrate
treatment plant

Floodli ghts

Working capital (6 weeks operation)

Contingencies 10% excluding purchase

TOTAL CAPITAL -

$150,000 at 31.3.77

$ 20,000

$ 5,000

$ 53,000

$ 10,000

$ 40,000

$ 3,000

$ 3,000

$102,000

$ 22,000

$408,000
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OPERATING COSTS

Operating costs are conservative and are based on similar operations

by Kibuka and known costs in the Pioneer area.

All mining and treatment will be on a 3 shift 7 day/week basis

manned on 4 shUts of 5 days each.

It i"s possible that overburden stripping may be conducted on

6 days only. However, the costing allows for continuous operations.

All manning costs include an allowance of 27% to cover workers

compensation, payroll tax, sick leave, annual leave, and public

holidays.

Buried Loader Operation (overburden stripping)

1. Cost is based on that from operations on King Island during

the past year where the material mined was indurated pebbles

and sand and the pumping distance and head were 1000 to 1500 ft

and 70 to 80 ft respectively.

These are similar distances and heads to those envisaged at

Pioneer. Pioneer has more clay than the Kibuka beach sand

deposit but visual inspection during drilling suggests that

the section of the deposit's overburden to be dozed is as

amenable to dozing as Kibukas indurated sand.
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The maximum dozer leads at King Island were up to 300 ft due

to the relatively shallow depth of the deposit with an uphill

push for the bottom 15 ft., whilst the dozer 1eads at

Pioneer will be 150 to 200 ft. max with no uphill dozing as

the buried loader will be recessed in a slot in the ore

,bearing gravels. All dozing will therefore be downhill or

flat.

It is also probable that the main pump on the buried loader

can be converted from a diesel to an electric motor to take

advantage of the cheap power.

2. Mining face monitors will be automatic. One man will be

able to control them from the safety of the gravel pump

housing, whilst a SBcond man is required to run the jigs,

In addition 2 men are allowed for a dayshift gang - when not

required for moving face pipes they will do inpit ore control

dri 11 i ng.

Operating Time

20 hours per day

28 days per month

12 months per year

on an annual basis excluding 11 public holidays this represents

a running time of 79%. This is considered easily attainable.
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Production Rate

Mining 150 cu yds/hour 1,008,000 cu yds / year

Stripping 300 cu yds/hour 2,016,000

3,024,000

"
"

"

"

3. Power is cos ted at 1c/kwh although it is reasonable to

expect that the automated power station with minimal

manpower wi 11 generate power for between 0.4 c and

O. 6c/kwh.

110NTHLY OPERATING COSTS

Stripping Costs

Labour -

4 dozer dri vers

4 operators

1 foreman

1 mai ntenance
TOTAL LABOUR -

Operating and Maintenance ­

Materials dozing

Operating and Maintenance ­
Materials pumping

Power allow 1c/KWH
TOTAL MATERIALS ~

4833
4667

1587

1481

9311

5.428

1680

12,56B

16,419



Mining and Treatment

4 face operators

4 jig Dperators
2 dayshift pipe movers

1 foreman

1 mai ntenance
TOTAL LABOUR -

Operating and Maintenance
materials

power allow lc/KWH

TOTAL MATERIALS -

Tin Dressing

2 operators

materi als

1 Operator water race

maintenance &
rehabilitation

38.

4667

4667

1900
1587

1481

6036

3360

1900
700

950

14,302

9,396

2,600

950

81G{)t!5

Exploration and drilling -

1 geologist/engineer 1058

2 drillers 1900

mate ria 1s -.:.1-.:.:40:..:0'---- _
4,358
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Overheads -

Manager 1905

Secretary/Accounts 950

Mining &Water Lease
Rentals 200

Insurance 1500
External Audit 1000

Bank Charges 100

Communications 500

Stationery 200
Travelling, etc. ~1~00~0~ __

7,355

8160(16

Depreciation

TOTAL COST OF OPER8TIONS c

Cost per total cu yd mined = 32¢

12,500

$80,448
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CUT OFF GRADES

At a net price of $2.36/1b Sn02 (70%Sn), a 93% recovery, and a

stripping ratio of 2:1 the total hole cut off grade (Assuming nil

value in overburden is 0.146 lbs sno2/cu yd.)

The incremental (internal) cut off grade (see section on

Metallurgy) could be as low as 0.03 lbs Sn02/cu yd.

However, there is a limitation on present plant capacity and

probable water availability.

Therefore to keep the overburden stripping operation at high

efficiency the incren~ntal cut off grade has at present been taken

as 0.10 lbs Sn02/cu yd where the ground is in proximity to the

bottom high grade values. This helps to keep the bottom of the

overburden stripping at a reasonably constant elevation whilst

ensuring that minimal cassiterite is lost in the waste pile.
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REVENUE

Since the drilling results are not yet complete Revenue

calculations at 5 different grades are shown:-

For a treatment of 1,008,000 cu yds of wash and

stripping of2,016,000 cu yds of ove rburden.

Total Hole Recovered Annu a1 Annual Net Annual Net Royalty Annual Net
Grade Grade Cas s iteri te Revenue Cos t Profi t before

1bsSn02/ 1bsSn02/
Product i on $5195.37/ Tax.
Tonnes 70% Sn tonne

cu .yd cu .yd Net Mine $ $ $
(70%Sn) (70%Sn) Site

0.20 0.186 255 1374819 965376 17972 341471

0.25 0.233 320 1662518 " 33250 663892

0.30 0.279 383 1989826 " 39796 984654

0.35 0.326 447 2322330 " 46446 1310508

0.40 0.372 549 2852258 " 57045 1829837

NOTES

1. Tasmanian Government Royalty is 5% of net profit or 2% of gross

proceeds whichever is the less.

2. The total hole 9rade assumes nil 9rade in the overburden area

since no attempt is made to recover'this tin.
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SUPPLEMENTARY REPORT

Drilling Program to date at Pioneer Mine 14-3-77

PROGRAM

the 18 boreholes drilled by Austral Malay in 1935 were surveyed in

from the old plans by J.W. Cohen and Associates Registered

Surveyors of Launceston. It was decided to check one of these

holes with a new borehole, and if this showed a close correlation

in depth, and values, then to infil drill on the original grid at

closer intervals.

The attached plan 2 shows the positions of the Austral Malay

holes numbered 1 to 18, together with the surface elevation in metres.

The Kibuka drilling using 2 percussion cable tool drill rigs

with 5" and 6" casing Is a check drill hole at Site 1, together

wi th holes at Sites 19 to 29, excluding 27 and 28.

A comparison of the two drill holes is as follows:

Austral Malay (No.1) 1935

Kibuka (No.1) 1977

Depth to Gasement

105'

111 '

Grade lbs Sn02/cu~

0.65 (72% Sn)

0.88 (70% Sn)
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N. B. Depths logged to bas ement can va ry by a few feet since

the basement is a weathered granite and in a wet percussion dri 11

hole some mixing of the granite derived alluvials and basement

occurs. Since the Kibuka hole 1 checked with the Austral Malay

hole 1, it was assumed that the Austral Malay results of 1935

in their other boreholes were substantially correct. Therefore,

Kibuka commenced drilling infil holes on the original Austral

Malay grid.

Kibuka also drilled a second check hole at their own site 22.

This hole choked up badly between 108' and 110' and although the

casing was advanced to 121 no sample could be obtained of the

ground below approximately 109'. The check hole calculation sheets

show a small volume of ground recovered from 110' - 115' and

115' 120' but this must apply to the 108 - 110' area since the

casing pushed a clay plug down, when being advanced, i.e., material

did not enter the casing over this distance. Subsequently, on

removing the casing it was found to be plugged by a section of

hard clay which the lighter weight 5" check drill had compacted,

acting as a plug in the end of the casing.

Midway through Kibuka's drilling program the results of 15 holes

drilled by Storeys Creek in 1961 were found in the Mines Department

Arch i ves . One of thei r ho 1es No. 4 was located at the s arne

position as the Austral Malay site 1 and the Kibuka site 1.

Storeys 'Creek showed 104 ft at 0.26 1bs Sn02/cu yd (no tin percentage

shown) .
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Since this result was much lower than both the Kibuka and

Austral Malay results, enquiries were made as to the reliability

of Storeys Creek drilling. In discussion with L.W. Morris, a

retired mines inspector from Burnie, the writer was informed

that the sampling of this drilling was not performed correctly

by the drillers at the time, who were on a footage contract doing

their own sampling. Since he had observed on inspection,

cassiterite still lying in the cuttings around the boreholes at

that time. Thi's appeared a logi cal explanati on and Kibukas

drill program was continued. However, a second Kibuka hole No.19

has given a grade of 0.27 lbs/cu yd whilst a Storeys Creek hole

No.2 drilled at approximately the same location shows 0.33 lbs/cu yd.

Due to the slowness in panning and assaying Kibukas result has

only recently come to hand. It should be noted that if Kibuka use

the same method of calculating the whole hole value as Storeys -

Creek i.e., using uncorrected pipe volumes then the Kibuka result

would be 0.34 lbs/cu yd (assuming a grade of 0.05 lbs/cu yd for

the Centre section of the hole not assayed).

As these two holes substantially check, this causes some doubt as

to the value of the other Austral Malay holes Nos 4, 5 and 6 where

Storeys Creek holes are drilled in the same location, since

additional potential is thought to exist here.
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A comparison of that drilling follows:

Austral Malay Storeys Creek

Ho le No. Depth Grade Hole No. Depth Grade
lbs Sn02/Cu yd 1bs Sn02/Cu yd

4 132' 0.50 7 122' 0.24

5 137' 0.54 9 119 ' 0.22

6 127 ' 0.21 11 128 ' 0.14

As may be seen the two high grade Austral Malay holes are deeper

and this indicates that the Storeys Creek drilling didn't bottom.

It is however, a reasonable assumption that the grade of the ground

in this area lies in the region from 0.2 to 0.5 lbs/cu yd - a

considerable discrepancy but still payable.
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KIBUKA DRILL HOLE SUMMARY

CORRECTED TOTAL HOl
GRADE GRADE

PROBABLE LBS SND2 TONNES OVERBURDEN OVERBURDEN TOTAL LBS Sn02
ORE DEPTH ORE VOLUME (70;; Sn) CONTAINED DEPTH VOLUME STRIPPING HOLE (70~; )

HOLE NO. FT. CU YDS PER CU YD. Sn02(70~;Sn) FT. CU YDS RATlO DEPTH PER CU YC

1 50 201656 1. 97 180 65 262167 1.3: 1 115 0.87
19 50 201666 0.55 50 55 221833 1. 1:1 105 0.26
20 55 221833 0.60 . 60 60 242000 1. 1:1 115 0.29

21 50 201666 0.65 59 80 322667 1.6: 1 130 0.25
~"'

22/22CHECK 60 242000 1. 54 169 70 282333 1.2: 1 13D 0.71
23 55 221833 1. 19 120 95 383167 1. 7: 1 150 0.44

24 30 121000 0.45 25 100 403333 3.3: 1 130 0.10
25 55 221833 0.38 38 75 302500 1.4: 1 130 0.16

26 Resul ts not complete

29 Resu 1ts not complete

Total incl.
hole 24 50.6 1633497 0.95 701 75 2420000 1.48: 1 125.6 0.38

Total excl.
hole 24 52.1 1512497 0.99 676 71. 4 2016667 1.33: 1 125.0 0.43
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Q 1 CO" ,..,O--L..O aJ
NOTES TO DRILL HOLE SUMMARY

1. Corrected Grade is the WT of 70% Tin concentrate recovered,

divided by the Theoretical Pipe Volume of the Bore Casing, when

the volume recovered is lower than the theoretical pipe volume.

When the vo 1ume recovered is above the theoret i ca 1 pi pe vo 1ume.

the corrected grade is calculated using the actual volume

recovered. This method is conservative but allmvs for the fact

that where actual volumes recovered from the drilling are lower

than theoretical some clay could be lost in water suspension

(i.e., not measured). It has been observed in some cases that

clay intermittently plugging the Borehole casing does cause low

re cove ri es.

2. It is practice to drill at least five feet into the basement to

ensure bottom is reached. Some cassiterite carries over into

this section. The weight of cassiterite in this section is

therefore added back to the lower ore section when calculating

the average grade for that section.
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3. Hole 22 and 22 Check are averaued down to 110' whilst below

this hole 22 values are taken.

INTERVAL FT. HOLE 22 HOLE 22 CHECK AV.----

10' - IS' 5 0.12 0.06 0.09

55' - 60' 5 Not Assayed 0.32 0.32

80' - 110' 30 1.22 0.89 1.06

110 ' -130' 20 2.94 Hole 810cked 2.94

TOTAL ORE 60 1.54

WASTE 70

816058

TOTAL HOLE 130 0.71



iJ.

91. (: {\ ~ 0-0-,,- ,V I...J V

The dri 11 hoI es shovi a lower ti n area to have a cons is tent

thickness of 40 - 50 feet with a further +10 feet at or near the

surface. The waste to ore ratio is generally less than 2:1

although in the hole 24 to 25 area it shows a marked increase.

Kibuka's drilling indicates that the tin bearing ground is

regular in thickness over a large area, and also indicates that

the grade is higher in the line of holes 1, 22 and 23 with lower

.grade on the north side in holes 19, 20 and 21.

The average thickness and grade of the lower area is compared

be low:

THICKNESS LOWER ORE
~--_ .. _.-HOLE

1

22/22Check

23
19

20

21

24

25

40'

50'

55'

40'

45'

40'

25'

45 '

GRADE 1bshu.yd Sn02_ (70%Sn)

2.37 )
)1. 81 ) Average 48.3' 1. 73

1. 19 )

0.56 )
)0.67) Average 41.7' 0.66-

0.75 )

0.50 )
) Average 35.0' 0.43

0.39 )

Av. inc1. 24 42.5
..__._--_._--------------~-~--

fw. [xc1. 24 45.0

1. 01

1.11

Results frorn Holes 26 and 29 are not yet available.
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The results also show that the majority of the ore volume and

grade is in the lOVier 40 - 50 ft section. In tenns of contained

tin + 90% is in this section.

Within this section there is an enriched layer of up to 20 ft

thick, generally at the bottom, although this is not always so.

CONCLUSION

At present using the 330 ft x 330 ft grid, the grades and

- consistent thickness indicate a volume of ground of 1,633,500

cu yds @ 0.95 lbs Sn0 2 (70% Sn)/cu yd with an overburden volume

of 2,420,000 cu yds, giving an overall stripping ratio of

1.48:1 excluding the batters. This gives contained cassiterite

(70% Sn) of 704 metric tonnes, at grades and stripping ratios that

are- amenable to mining inside the cost parameters as outlined in

the main report.

This not only exceeds Kibukas initi al requi rement of 500 tonnes

but indicates considerably further potential for this part of

the Pioneer property.

SiCCGO
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-HolJ------- V
;\..--1

~ Co 1. (2) Co1. (3) Co 1. (4) Co1.(5) Co1.(6)
811'0GO)-».-. J ~

70% Stl
DEPTH SAMPLE VOL. OF WT. OF TIN LBSICU YO
IN VOL. SA~lPLE COL. PAtiNED ASSAY NO CORRECT ION CORRECTED

~PLE FROM - TO BUCKET (31X .10225 CONC. %SN (5 t~1.tiX. 000851 TO PIPE
FT. INCHES FT Gt1S. IN CONCT VOL.

----
2 0-6 5.55 0.567 18.6 45.0 1. 26 0.81

3 6-10 6.05 0.619 8.4 21. 8 0.25 0.18

4 10- 15 6.15 0.629 0.7 22.2 0.02 0.01

5 DIN 15-20 6.60 0.675 1. 05 24.0 0.03 0.02

6 20-25 6.85 0.700 1.00 23.5 0.03 0.02

7 25-30 5.75 0.588 1. 20 26.0 0.05 0.03

8 30-35 5.75 0.588 2.50 37.2 0.13 0.09

9 35-40 7.20 0.736 1.45 38.6 0.06 0.05

10 40-45 6.80 0.695 1. 95 21. 2 0.05 0.04

11 45-50 6.20 0.634 0.70 15.6 0.01 0.01

12 OIN 50-55 6.50 0.665 0.45 19.1 0.01 0.01---

13A 55-60 10.3 1.053) 1. 00) 17.5) 0.01 )

138 " 6.7 0.685)1.74 2.80)3.80 26 .2)23.91 0.09)·04 0.04

15 60-65 10.3 1. 053 2.85 34.4 0.08 0.08

16 DIN 65-70 10.2 1.043 5.50 25.3 0.11 0.11

17 70-75 8.6 0.879 4.30 6.1 0.03 0.03

lR 75-80 9.4 0.961 10.95 26.5 0.26 0.26

19 n/rl 80-90 15.2 1.554 14.40 30.5 0.24 0.24

) 0/ tl 90-95 6.7 0.685 28.10 31. 1 1.09 0.87

21 95·100 5.8 0.593 15.80 40.7 0.92 0.63

22 100-105 9.7 0.992 29.00 20.1 0.50 0.50

23 105-110 7.0 0.716 183.00 70.8 15.40 12.78

24 110-115 5.1 0.521 55.40 58.1 5.26 3.18

25 115-120 4.7 0.481 12.95 22.8 0.52 0.29

INTERVAL
0-10 10' 0.86 0.56

75-115 40' 3.05 2.37

TOTAL ORE 50' 2.61 1. 97

WASTE 65'

TOTAL HOLE 115 ' 1. 13 0.87

Ca1c~ = GRMS CONCT x 27 x ASSAY = GMS CONCT x ASSAY x .000851
453 VOL OF SAMPLE .70 VOL OF SAMPLE
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HULl:. ~ I - b Casing----

:01.(1) Col. (2) ·Col.(3) Co1.(4) Co 1. (5) Col. (6) 816068
70% SN

DEPTH SAJ>1PLE VOL. OF Iff. or TIN L8S/CU YO
IN VOL. SAMPLE COL. PANNED ASSAY NO CORRECT! ON CORRECTED

,I\MPLE FROM - TO BUCKET (3) x . 10225 CONC. %SN (5)x(6)x.000851 TO PIPE
O. FT. INCHES FT.3 GMS. IN CONCT (4) VOL.
72 0-5 7.00 0.716 19.15 1.2 0.03 0.02
73 5-10 7.15 0.731 93.20 3.1 0.34 0.29
74 10-15 7.60 0.777 33.95 6.0 0.22 0.20_._._---
75 15-20 6.8 0.695 7.00 2.2 0.02 0.02
76 OIN 20-25 6.5 0.665 4.20 4.6 0.02 0.02---

25-60 NOT SAMPLED
76A 60-65 8.25 0.844

76B 65-70 8.10 . 0.828

77 70-75 5.4 0.552 7.9 3.6 0.04 0.03
78 75-80 8.4 0.859 9.9 13.1 0.13 0.13
79 80-85 6.4 0.654 1.9 13.3 0.03 0.02
80 OIN 85-90 10.6 1.084 9.25 6.2 0.05 0.05

81 90-95 7.6 0.777 15.35 10.7 0.18 0.16

82 95-100 8.7 0.890 20.55 18.0 0.35 0.35
83 OIN 100-105 10.35 1.038 12.00 11.0 0.11 0.11
84 105-110 10.65 1.089 44.35 36.1 1. 25 1. 25

85 0{~~6 110-115 11.65 1.191 24.50 30.2 0.53 0.53

86 115-120 6.30 0.644 39.70 18.5 0.51 0.38

87 120- 125 13.20 1.350 66.70 40.0 1.68 1.68

88 125-130 12.00 1.227 56.10 34.9 1.36 1. 36

89 130-135 16.00 1.636 10.90 24.2 0.14 0.14

INTERVAL

5-15 10' 0.28 0.25

90-130 40' 0.76 0.75

TOTAL ORE 50' 0.66 0.65

I,ASTE 80'

TOTAL HOLE 130' 0.25 0.25
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Gol.(l) Gol.(2) Co I. (3) Col.(~) Col. UiJ CU L-_C6.L ){~0. 1:::)"

70% SN 816070
DEPTH SNWLE VOL. OF VIT. OF TI~~ LDS/CU YO
IN VOL. SIIr1PLE COL. PllrmEO I\S SIIY ~JO cormECTI011 CORRECTE I

SI\MPLE FRot1 - TO BUCKET (3~X .10225 CONC. r SN 01 x(Ux. 000851 TO PIPE
NO. n. INCHES n GMS. IN CONCT 4) VOL.

-------- ---_._- ---
25 0-5 8.4 0.859 4.0 7.4 0.03 0.03

27 5-10 7.2 0.735 17.2 2.7 0.05 0.04

28 10- 15 5.7 0.585 53.7 2.2 0.15 0.12

29 15-20 5.9 0.705 7.4 5.0 0.04 0.03

30 20-25 7.9 0.808 4.5 8.4 0.04 0.04

31 O/N 25-30 5.7 0.583 10.5 5.2 0.10 0.07--
32 30-35 8.4 0.859 22.4 4.4 0.10 0.10

33 35-40 8.0 0.818

34 40-45 8.25 0.844

35 45-50 7.2 0.735

35 50-55 7.4 0.757

37 55-50 9.0 0.920

38 50-55 12.3 1.258

39 55-70 8.5 0.859

40 70-75 5.1 0.524 4.5 7.4 0.05 0.04

41 75-80 7.3 0.745 3.5 11.3 0.05 0.04

42 80-85 4.9 0.501 9.7 13.5 0.22 0.13

43 85-90 5.3 0.542 28.5 5.3 0.24 0.15

44 90-95 5.4 0.552 32.2 5.8 0.34 0.22

45 O/N 95-100 5.7 0.585 11.55 14.0 0.20 0.15

45 100-105 5.7 0.583 114.1 10.9 1. 82 1.23

47 105-110 4.1 0.419 114.2 48.4 11 :23 5.45

48 110-115 4.1 0.419 125.85 52.7 13.58 5.59

49 115-120 5.5 ' 0.555 78 45.1 4.50 3.54

50 120-125 5.5 0.552 15.8 49.5 1. 19 0.77

51 125-130 7.1 0.725 14.5 45.5 0.79 0.55

52 130-135 5.4 0.552 5.95 27.4 0.29 0.19
INTERVAL
_.~-----

10- 15 5' 0.15 0.12

80-130 50' 3.45 1. 91

TOTAL ORE 55' 3.15 1. 75

~JASTE 75'
--

TOT AL HOLE 130' 1. 33 0.74
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Co 1. ( 1L Co I. (2) Co I. ( 3) Co I . (4 )

SA/>1PL E
NO.

FROl1 - TO
FT.

IJEPTH sml'LE
111 VOL.
[)UCV,ET
INCHES

val.. OF \H. OF
SfIIWLE COL. PAI1NED
(3lx .10225 CONC.
FT3 GMS.

lIN
ASSAY
k SI1 T
IN CONC

70X SN

IBS/Cli YD
tiD CO ImE CT I all

li!4itix. 000B51
CORRECILI
TO PIPE
VOL.

N.B. SM1PLES 623 AND 624 ARE
Cor1B I NED ,11TH SM1PLE 622
TO GIVE THE GRADE FROM
105' - 11 0'

.11

.32

.89

5
5

30

.04 .04

.15 .09

.06 . 06

.04 .04

.04 . 03

. 08 . 07

.19 .11

.08 .07

,07 .06

.08 .07

.10 ~

.35 .32

.07 .04

.05 .04

.04 .03

.05 .05

.58 .50

.58 .58

.23 . 19

.91 .91

1.04 1.00

0. 93 l 2.133
5.94)2.133 )no corrr
4.19) lction

factor
- samp 1e s
not from
this
sectionINTERVAL

5-10 5 .15
30-35 5 .19
50-60 10 .23
80-110 30 .91

IIOLE
PLUGGED TOTAL HOLE VALUE NOT
BELOW 110 GIVEN SINCE HOLE

DIDN'T BOTTOM.

4.88

3.13

2.44

6.49

1.00

2.63

5.94

3.05

4.75

5.42

2.85

8.60

6.84

8.03

2.68

2.46

25.00

14.15

3.29

7.67

7.10

10.66

13.13

4.57

0.79

5.45

21.4

14.84

4.00

25.49

18.52

13.10

16.29

9.11

9.35

20.64

25.32

4.40

3.84

6.42

14.90

13.70

28.1

38.86

81.35

96.47

70.00

65.40

187.41

73.06

.624

.368

.552

.573

.491

.491

.348

.501

.491

.521

.491

.532

.358

.1181

.378

.573

.501

.583

.470

.583

.562

.685

.123

.174

6.1

3.6

5.4

5.6

4.8

4.8

3.4

4.9

4.8

5.1

4.8

5.2

3.5

4.7

3.7

5.6

4.9

5.7

4.6

5.7

5.5

6.7

1.2

1.7

IIlll1easurab1e

601 0-5

602 5-10

603 10- 15

604 15~20

605 20-25

606 25-30

607 30-35

608 35-40

609 40-45

610 45-50

611 50-55

612 OIN 55-60

613 t~~k 60-65

614 65-70

615 70-75

616 75-80

617 80-85

618 85-90

619 90-95

620 95- 100

621 100'- 105

622 OIN 105-110

623 110-115

624 115-120

625 120-121
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/()3Co 1. (1) Col.(2) Co 1. (11 Co 1. (4) Co I . (5) Col. Vil- ..; (",(r:.

81GO?Ll
70% SN

DEPTII SAHPLE VOL. OF VIT. OF TIN I GS/Cli YO
III VOL. SN1PLE COL. PI\/INED I\S SI\Y tlO CORRECTIO/l CORRECHI

SAHPLE FROM - TO [lUCI<ET (3}X .10225 CONC. X. SN T li!4itiX.000851 TO PIPE
NO. FT. INCHES FT GMS. IN CONC VOL.

90 0-5 33.1 5.28
91 5-10 6.6 0.675 11. 7 4.09 0.06 .06
92 10-15 6.3 0.644 7.8 3.11 0.03 .03
93 15-20 7.3 0.746 7.9 2.69 0.02 .02
94 20-25 7.5 0.767

95 O/N ~5-30 8.4 0.859

96 O/N 70-75 8.7 0.890

97 75-80 6.95 0.711

98 O/N 80-85 17.7 1.810

99 85-90 11.8 1.207 18.81 6.04
100 90-95 9.0 0.920 37.5 1. 96 0.07
101 95-100 12.0 1. 227 115.9 4.15 0.33 0.33
102 100-105 9.4 0.961 66.0 7.28 0.43 0.43
1030/N105-110 28.1 2.873 152.9 15.18 0.69 0.69
104 110-115 18.5 1. 892 100.4 8.06 0.36 0.36
105 115-120 18.9 1.933 98.6 29.15 1. 27 1. 27
106 120-125 23.7 2.423 117.7 36.00 1. 49 1.49
107 125-129 17.8 1.820 127.3 28.50 i. 70 1. 70
107A . 129-130 6.0 0.614 37.2 32.46 1.67 1.67

108 130-135 17.8 1.820 65.3 33.50 1.02 1.02

109 135-140 20.6 2.106 117.4 22.00 1.04 1.04

110 140-145 20.3 2.076 150.3 38.0 2.34 2.34

111 145-150 17.9 1.830 157.6 33.6 2.46 2.46

N.B. VALUES AT BOTTOM SUGGEST

HOLE HAS STOPPED SHORT.

INTERVAL

95-150 55'

TOTAL HOLE 150'

1. 19

0.44

1. 19

0.44
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HOLle 24 (~Lac(poleJ 5" Lasing

Co1. ( 1) Col. (2) Col-DJ Co l-.J.it Co1.(5) Col. (6) 81G076
70% SN

DEPTH SAMPLE VOL. OF VlT. OF TIN LSS/CU YD
III VOL. SAMPLE COL. PANNED. ASSAY NO CORRECTION CORRECTEI

SAMPLE FROM - TO SUCKET (3)x .10225 CONC. % SII T ¥X.000851 TO PIPE
~O . FT. INCHES FT3 GMS. IN CONC VOL.

514 0-5 12.7 1. 299 76.3 3.4 0.17 0.17
515 5-10 5.1 0.522 10.8 4.7 0.08 0.07
516 10-15 3.9 0.399 6.5 2.83 0.04 0.03
517 15-20 2.7 0.276 9.3 2.69 0.08 0.04
518 20-25 5.3 0.542 14.3 4.36 0.10 0.09
519 25-30 3.55 0.363 4.4 8.04 0.08 0.05

O/N 30-65 60 NOT SAMPLED

520 65-70 3.90 0.399 5.6 3.05 0.04 0.03

521 70~75 3.60 0.368 7.2 3.41 0.06 0.04

522 75-80 2.30 0.235 5.75 5.9 0.12 0.05

523 80-85 4.10 0.419 2.05 4.9 0.02 0.01

524 85-90 2.4 0.245 1. 45 3.1 0.02 0.01

525 90-95 3.3 0.337 1. 70 13.1 0.06 0.03

526 95-100 3.8 0.389 3.10 9.0 0.06 0.04

527 100-105 5.0 0.511 6.00 0.8 0.01 0.01

528 105-110 7.1 0.726 21. 25 24.6 0.61 0.61

529 110-115 2.9 0.297 16.95 16.4 0.80 0.41

530 115- 120 4.1 0.419 26.95 17.3 0.95 0.68

531 120-125 2.4 0.245 9.80 15.9 0.54 0.23

532 125-130 1.3 0.133 7.40 28.2 1. 34 0.31

533 130-135 2.5 0.256 16.60 10.41 0.57. 0.25

INTERVAL---

0-5 5' 0.17 0.17

105-130 25' 0.95 0.50

TOTAL ORE 30' 0.83 0.45

HASTE 100 '

TOTAL HOLE 130' O. 19 0.10
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~ II) L , .. ' nC.r,1 \J I t: .J I .J " I II j---..

Co 1. (1) Cal.(2)- Co 1. (3) Co1. (4) Co 1. (5 ) Ca1....t6l J~

816 () '/' 8
70% SN

DEPTH SJlMPLE VOL. OF ~JT . OF TlN LBSICU YO
I r~ VO L. SAMPLE COL. PANNED ASSAY NO CORRECTION CORRECT I

SJlMPLE FROM - TO BUCKET (31x .10225 CONC. %SN ~~X.000851 TO PIPE
NO. FT. INCHES FT GMS. IN CONCT VOL.

534 0-5 5.7 0.583 5.0 6.7 0.05 O. O~)

535 OIN 5-10 4.7 0.481 3.4 5.02 0.03 O.O?
536 10-15 3.65 0.373 25.1 11. 33 0.65 0.42
537 15-20 2.30 0.235 5.8 5.40 0.11 O. O~

538 20-25 4.30 0.440 11.0 2.11 0.04 O.O?

539 25-30 2.95 0.302 9.2 2.83 0.07 0.0.1

540 30-35 5.40 0.552 11. 0 3.28 0.06 O.OC

541 35-40 3.30 0.337 21.1 7.43 0.40 0.23

542 DIN 70-75 3.95 0.404 5.2 2.12 0.02 0.0\

543 75-77 2.0 0.205 4.4 1.35 0.02 0.01

544 77-80 2.8 0.286 3.3 1. 65 0.02 0.0 '
545 80-85 2.25 0.230 8.3 2.53 0.08 0.0

546 85-90 4.6 0.470 5.6 16.85 0.17 0.1'

547 90-95 3.9 0.399 8.9 13.70 0.26 0.1:

548 95-100 4.0 0.409 2.9 5.53 0.03 0.0:

549 0/~100-105 5.3 0.542 112.0 0.42 0.07 0.0
Lac
Cap

550 105-110 6.2 0.634 12.3 8.38 (). 14 0.1'

551 110-115 5.2 0.532 40.5 15.75 1.02 0.9

552 115-120 3.6 0.368 16.33 23.04 0.87 0.5'

553 120-125 4.5 0.460 60.5 8.00 0.90 0.7

554 125-130 5.5 0.562 153.79 3.57 0.83 O. Sf

555 130- 135 2.6 0.266 6.79 1. 30 0.03 0.0

INTERVAL-_._--_.--

10-20 10' .38 5 .4

35-40 5' .40 5 . ?

85-130 45' .48 45 .3

TOTAL ORE 60' 0.46 55 0.3

WASTE 70' 75

TOTAL HOLE 130' 0.21 130 0.1
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130-150 20 1. 28 1. 12
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PIONEER MINE PRODUCTION RECORD

8:lG082

Tin Recovered
Lon9 Grade

Year Yards Tons Ibs/ yd

pre 1902 111,400 104 2.091
July 1902 237,900 217 2.136

1903 315,900 397 2.815
1904 351,100 371 2.367
1905 327,100 308 2.113
1906 439,400 422 2.156
1907 488,400 395 1.813
1908 382,300 437 2.564
1909 456,800 361 1. 772
1910 495,900 362 1.637
1911 706,100 505 1.604
1912 667,300 475 1.593
1913 621,200 429 1.547
1914 571,700 441 1. 728
1915 613,700 327 1.194
1916 996,000 444 0.999

1917 894,700 471 1.179
1918 702,600 302 0.965
1919 534,800 272 1.142

1920 481,200 266 1.240

1921 235,500 92 0.883
1922 372,300 235 1.418
1923 381,800 281 1.651

1924 504,500 309 1.373

1925 447,300 233 1.171
1926 488,200 195 0.834

1927 458,200 159 0.720
1928 510 ,400 177 0.739

1929 427,400 106 0.521
14,221,100 9,093 1 432
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AUSTRAL MALAY PIONEER BORING RESULTS 1935

Value 72% Sn
Cassiterite

Hole No Feet lbs Icu yd

1 105 0.65

2 130 0.44

3 140 0.19

4 132 0.50

5 137 0.54

6 127 0.21

7 142 0.06

8 146 0.20

9 164 0.28

10 110 0.09

11 65 0.03

12 107 0.09

13 136 0.18

14 126 0.03

15 104 Trace

16 135 Trace

17 143 Trace

18 Not
bored

SJ(5084



APPENDIX 3

Storey's Creek Statement of Drilling at Pioneer 1960-1961



STOREYS CREEK TIN MINING CO. N.L.

DORSET TIN DIMENSION

STATEMENT OF DRILLING AT PIONEER AREA

19bU-196.

Plant: Goldfields G33_6°
(~I . L. Side s & So n Pty. Ltd.)

L"-te D':'r-:h :
Do"ttcn

21,/10 - 26/10. 4- 1C4' 11 ' .26 S-~~'.~

26/10 - '/'1 6 113' 15' .2.7 -::"-.(" ....., . . -' .. ~ ...

1/i1 - 4/11. 8 119' 2' .1.5 3:l r ;"-,

7/~1 - 9/11. 10 1}O' 11' .07 So~t

10/11 - 16/11 • 11 128' 9' • 1J~ s::>.-~.-
1;~ /1 ~ 19/11. 2 105' 17' .35 s:>r-i:"

.., '1 2.3/11 • 7 122' 30' .18 &:--f'"._1/ 1 - . -,

21./11 - 26/11. 9 119' f)' .21 So:'t
~C/,.. - j::J!'i 1. 5 103' z..' .14- ~·:·f't,;..__ I I

1/i2 - 2/12- ?-o C;-, 1;.' .20 s.:.tt- ;)

2/~2 - 3/12. 2~ 59' .21 S~:-t

5/12 - 6/12. 23 73' 6' .29 5,... .1"+

i'/i? - 13/-~2. 27 7i' .29 s.c~.... -!-- ,

14/12 - ~ .. I~ jO 1.3.3 ' .33' .10 &oftI I, I •

12/; - 14/~ • .31 1}\' .32' .18 S::> '"..

00
1~7~: .-'-

':7d
0
(/)

(J?
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Ore Reserves in the Cascade Deep Lead - J.B. Braithwaite, 1964
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GEOLOGY

The early workings were shallow ::lnd rich and thus presen:ed
no difDculties but as they movec. dO\\.T.stre~ it was realized that
the m::!.i:;. body or are was a ctccp leJe. u:-.de:- the bn.sn.lt. This le;:td
occupied the old valley of t.he Casc:J.dc River, p:1Ssec urtd~r the
Riog-aroam8. River (present) and ",;as presumed to jam t~e old
course of the Ring-aroomJ. 'i',-eU w ~he ;:"''"""',V. Th~ bottom of tl1e lead
15 some 150 feet below the present Rt!'_;-aroomn. Rive; and to the
NE is o\'£"r -iDO feet. b[llow the prescnt. su:"facc. :'-lye (1!J~'-11 ident~:'..cd

tr.e lead :lS ·of Tertiary 0::1;in. fl.111:1;: th~ old C:J.scn.d[' :=t!ve~ Yalley
to a depth of so:ne 300 !ec~ and o\'e'~Zl.:n by 150 feet of b:is:tlt
in several fto·.vs 0: late Terti:HY :J.be. The bedro<::~: III the uppe:­
po:-':O:i. of the lC::ld is gr:!.n:te b'.1t nr:J.:- :~e lawe:- limit of the \\.:o:-k:-­
ings this gives way to s3.ndstor.e aIde, :h:ln :)-,C' fr.1:Jite A~l the
e.... ,c:.ence reg:trdi:1!; the or;gin of the tin POints to t::e ~rar:.ite

and ;~S assoc:,,'l.ted mj::1e!';:dJzJ.~ion.

L"iTIWOl'CTIO"
Cassiterite was found by the KmshkJ, Brothers in the Cascade

River J,bout the end Dr 1875 and :hu J,reJ. seerru to h.J.ve bee~ ~·orkE'd

continuously. in varyin:; deg:rees, from then u:1til 19EO. It p::-oyed
to be by far the greatest al:uvi.J.J t~n deposit in T~s:nania, :J.nd.
alth'Jugh reco:-ds prior to 1900 are ::nc::.g:-e. :'be tonI DrOc.L:::::t~on

was in the region of 20,"787 wns of tin !TIelal.
Table 1 5UIT'Jnarizes the info;·trJ::'..t~()n a ..·aibble as :-eg:J,fds pro­

duction. values and labour emploYed.
The area is still he~d ~nder ~!~ning Len.se by Brisei..s TL.:. ;';0

Liability. wr.o have given pe:-mission ior :he pu';);:cation of i:-.Io-:-m3.­
ton contai..!1ed. in th~ir ole!. records_

The leases are on the edge of tr.e to'.\";1 of De:-by on the Tasman
Highway, 61 miJes NE of LJ.uncC',S:'o:'l..

by J. B. Braithwaite

19 ORE RESERVES IN THE CASC.tillE
DEEP LEAD

AIlSTTI.\CT

An are;}. near the town o( Derby has been assessed [or
tin ore reserves with the result that :l posslble maxlmwn oC
2000 tons or tin has been estim.J.ted.

PJWSI'ECTl.'G
Prospecti:--.g of the leae. was by '::-~l:::'1g at 100 feet i:1ten;<lls

on lines 315 feet and 330 feet 3.P:.Ht :lnd the positions of these
bores are sno\'.-n on Flgu:-e 21. Alon~ Line 2 a tunnel was dr~\"en

at about RL no feet and hand bores we:-e sunk [rom this tur.nel.
4 inch casln~ bci:1; us~d for a st:J.l"t but croppinCJ; to 3 i~che5 in the
lower sections_ Bore No.6 on Line 6 was sunk in the SJme \.... ay
but all the others on Lines 3 to 7 wel-e put do~\.·n ~\.·ith pm~'er d:-Uls
starting with 6 inch casing and reducin; to 5 Inches and in some
Cases fin~lly to 4 inches. The CTOSS sections and bore values are

I
I

o

5cm

.FIGURE 21.
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WORKl:--:G ~IETHODS

The method of working- adopted by Brise'is Tin Consolid.:Lt~d

No Li:lbllitywas to break doxn the drift im..nediate1y below the
basalt wlth h~..c.rautic mO:litors. thU.5 caUSing the bJ.s:!.lt ~o cotlJ.pse.
pop any large boulders and remove the 'i\"hole- of ~he ove:'::>u:den
hydraulic::'!.!ly in a flume loc:nec! L'l a tunnel. F'!'orn the end of
the fiume fines went direct to the river while the o~·e!-.3ize was
stacked by 8. co::v.·ej"or belt. In :.l. slmil~r manner the remair:.dcr
of the drift was broke~ do",\·n by moniwrs and elevated to slu:ces
by grJsel pu...-n;:.s. Ample water at hi:;~ pressure was pro\·ided. by
a 30 mile race from [h~ Rir,g.:Lrooma River and J. ::n mii~ race
from a dJ.m on the C;J.scadc River. Nei:~e!'" ,ace :s :--.ow :n ~'-o:-k:n~

ord~-:- bu~ the C2.sc3.de D::l.r.1 rc:tl:l:..ns and thaI: system is c:lpable of
repair at reas0na.ble cost. Du:.-in:; the course of olJc!"::',.tions the
Rin;::::aroo:na River was dive.nc::dthree times and :llthou~hthc:·e

were two dlsJ.strou5 floods wh:ch cOffi?!eteiy v,,'TE'c;":ed the P;:l<1t
and ';I,:orkings the p:-e-sent river diversion bund wou~,j :J.'PP~.:lr to be
well above any possible flood level.

The overburden lace along- the e:J.s~ern side of the lead was
very high and as the original overburden tunr:.el was not far in
from thIS face the lateral extent or the workings on this side was
restricted. \Vith the cO:1struc,:ionof the new tunnel the workings
were extended to the east but not to the full extent. of the lead
as the overburden had not been stripped f::Lr enou;:;!l back. The
use of water for the movement of both o\"e-rbu:den anc drift
~..ould tend to ffi:J.ke the face unstable and it appe:lrs that e\"en a
batter flatter than 4.5~ was In.5uITlc:ent.

shown on Fi~ure 3~ and Table 2 sho~~'s V3.nQ:JS stati."itic5 b.1..Scd DO­
the res:.llts. Fig-ure 22 shows :l proflle ::Llong: the deepest section o(
the lead. as ind:cated by the bore:). and the corresponding: :l\"e:";lg:e
bore values over iln assumed economic width lassum~:; a side
bJ.tter oC 45·).

The bore values shown on P!:;ure 32 must be used with a
cerLain amount of caution as' they have been calculated on box
measurements of the tn:ucnal recovered. The di:lmctcrs of the
casing used in each sec~ion of each bore is know';) but not. the
suoe diameters and hence it is not possible to C:Llculo.le aCCU:'.:Lte
core r;::,tios. It appea!'s th:l.t :.n tin-bearjn~ :;round the core r:J.(~o5

are U5:.J.J.lly bette:- thJ.l1 100S"'" so t~at the calcu!:J.t~d \-alu~s of most
5 feet s~ctlons are. mare conservatlve than ~ :l Pipe factor had
been used. In barren grounG. the core ratIO i.s often very lov.:
a::ld as total weight of tin ar'.d total box me:-tsuremcnt r,ad been
used to arrive at :lverag-e vJ.tu~s these are often coo hi;;t:.. The
values of 5 feet :;ections or:. Fir;'.l!"c 3~ have not. been cOrTect~d fa:"
assay but all ave:-age values h.:l.\-T been corrected to nrc Sn. In
the present calcubtio:1s. values of 5 feet sec:ions have: bee,". usc-d
to artiye 3.t a.ve:-J.ge values or bores. seC':-lons of bores and ore
reserve broc~:s and co:rec~~ons hJ.'~e t.he~ been Ul3dc for ::::SS.:l}'. Tab:e
3 sho"..s a comp:lnson of the two mct:-tods of calc',J.]atin:;; ave,a,;e
values between RL 720 feel. J.nd bed!"ock. It will be seen th::?t the
presen~ method gives lower values on the whole.

The economic portio:1. of Li:1e 2 1;1,·3.5 bored betweer. 1907 a.nd
1911 and LL~e.3 3 t07 between 1939 and 1941. The b.te!'" series was
done by one contrac~or and t.he bare logos are .still avail.:Lble.
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The profH made by the Company in 1945 was small and it was
realize~ that wIth decreasing .... alues bclo'.~· Line 4 future opcratLons
were likely to be at :l loss and an :l:pproach was made- to Govem­
ment tor a free gr.J.nt of !:l~,OOO ton"ards stripPir::g-. in order to
regain control of the ove:'"burden and Keep the mine in OPcf3.tion
urnll 1948. An alte=-natlve proposal was to cease striPping over­
burden and merely ml:le :lS mUch drUt as possible before closi;)O'
do....-n. \Vhlle these d:Sc~s3ions were praccedin!;:: some 1500 feet of
overburden along the eas:ern walJ coJJa;Jsed and the workings we::-c
buned under 25-30 feet of slurry and rock. Some major items of
plant. were recove:ea _but a great deal was lost and a cornmi'c.tee
mves::gatmg the posS,bi!ltY of re-opening the ~ine under Govem­
ment control condem:1ed the sc~.eme as unsound.

Figure 21 sho~'s the extent of the \..;orkings when mining of
the deep iead ce3.sed U1 tt:.e :n~cd;e of 1946. It should be pa::ticu~

lar1y noted :h.:l.I:' both Figures :21 :J.nd :22 pic~Ul'e the ffime as it \vas
JUSt pnor to the ceS5a."~0:1 of op~~a:;ons ar:.d that suosequen::y
there was a lar:6~ fall of o\'erbu::de:1 along the eastefn face and
extensive work was do:::.e on the shalla'....· t,n·':JeJ.r:ng al1u-.'ium.
partlcularly along- the old ri .... er bed. The qual".tity of tin in the
deep lead is, hm..·eve:, unchanged and also the total quantLty 01
ove:-burden to be :no·;ec. althOl1;;h some of the latter may not be
in the pos:Lon show·:-, 1:1' Figures 21 and 22.

ORE RESERVES

Figures submitted ro the Investign.tin;; Committee in 1946
claimed reserves of 3.60:3.000 cu. Yd, of drift gam; 0.9" lb./cu. yd.
(cassiterite), a total 0: 1450 tons, but the comminee considered
0.9 LOa high as :t was based Otl the assump:ion that previous re­
COVene:5 had been hig;":e:" than bore \'alues. The then Dlrector Of
Mines claimed that a check ind~CJ.ted :owe: recovenes thap.. bore
values. In t.he 1946 esrL.-nate no caicu!acwn of o\·erUurden yard.1:;e
was made and it was 2,.55'..lrrled tl1at the ratio would be the same
as in the past. ie .. about. 32';"'" and th:s would make the est;mated
ove"all value 0,68 Ib,. cu. rd.

F1E;i1re 21 shori"3 the extent of the lead .::.s indicated by previous
boring, the artJ. wor~ed out, and the arec.. rE'mJ.lni~~ ',..·hICh could
be wo":-:ec., all .J.<. bec.'ock level. The total QU:l.:-,t:ty- of c:lssitcrite
pro','ed by bo;;n; ar'_d :-e:naL"1lng up-mined \'l.·~en operation.,; ceJ.s2du: 1946 was ~~OO, ;:.ons bu: some of the higher levC,'\ dcposits hJ.ve
SInce been m~!leQ ,D.:::d ~he w~al non· renl.J:ning is probably no:
more than ~OOO tons. not all of ,vhich could be mLned.

. From Fi:;u:-e 2:! i~ will be seen that, while i..."l the viclr"loitr of
Bore Line No. 2 tin vJ.lues are distributed over the full depth
from RL 720 ~cet to bed:-oct:, lower down the lead Yalues are almost
entirely belo',...·R.L 600 feet. The present c:J.lculations are therefore
based on the Qu::'..n:i~Y of are below RL 600 feet and that bet.ween
720 feet and 600 [ee~ and the results are shown in Table 4. In
this Table the o .... erO'J.!"der:. im'olved in striPping- to a 4.5~ batter is
shown agD.ins~ the ne::l,·e.s:: bore in each cnse, .The Table Indicates
that the best mct~od of workin; under modern conditions \vith
hea'{y earLh-mo\·ir:g- equipment would be to strip to RL 600 feet
and trea~ the bab:lce in a hi;;h efficiency jtg, cyclone and table

plant. This \\'o:.J.ld im'olve 3(:-:;:pin~ 8,600.000 yards at overburcen
and tre:ltin~ 1.128,000 cu. ~'J,rds of \I,'ash containing- 3.20 lb. of
cassiterite pc:, cu. yd, The o'..-emll value of t.he ground. to be rno...'cd
In this scheme would be 037 :b./cu. yd.

It will be noted from Table 4 t.hat bore vJ.Jues arc erratic and
th:J.t. 6 bores account for 1000 tons of are but of :.l to~al of 1600.
O~in:; to the very large yard:1ge represented by e.:lch bore it is
extremelv difficalt to check P:lst recoveries against. bail' values but
an attempt to do this is sho""n on Fig-ure 32. RecQverie.3 for the
years 1941 to 194G have been adjus(ed to allo,,- for th~ illcr-eased
Qvcrbu:-den r:J.tio in1,.'ol .... ed in str:PPing- to RL 72Q feet and plot~cd

on the approximate position3 alan:; the lead. It wlll be noted th:lt.
although the a\o'erage value of Line 3 is very much beloi"'· thai;. of
Line 4 this is no~ fully m3t.ched bY a corresponding: fall in recm·eries
and in [:let recovenes fall oft steadily J.nd foHo\!,' .-e:-}" closely the
interpolated curve of bore values. It mus~ also be remc;'Tl.oered t~3.t.

the old pl:\nt consisted of sLuice boxes onlY, and as the yard:t:;e
handled was 'o'er...· large ow:.n~ to the inclusion of so much b2.rren
overburden, the tID 103Se:5 must h~H·e been high cOr:1p::red to ':\·hat
can be expec~ed in a modem plant treatin;; t.he 'it·ash only.

An alternat:ve would. be mi:'.ing by underg:-ounc. methods b'jL
unfort'lnately the Dre is no;:. sur.'i.cientlJ' concentrated on the bO:~D:-rt

to mak.e this practicable: 530,000 cu. yd. of dnft cou:d yield 1600
tons of cassiterite but t.he average depth t.o be mined wO~!d be
28 feet.

POSSIBLE EXTE:>:SIO:-<S OF LE.~D

When the v.;llues fell off so rapidly belo\...· Line :2 the m:'.rl:,;ge­
me::.t at that time a~e bclie'.-ed to have considerec::! the p03sib:lity
that the lend h:ld swung ::tway to the right. A more reason:"."ole­
explJ.natlOn is th:lt the deposi~ was formed in J. lake and this
would account for the r:1pid drop in values away from the i:"l.let,
the great widt.h of the le:ld and the great change Ln the distr:bu­
tiotl of tin in depth from Line 2 to Line 7, I.e. in Line ~, there
are values all the way dO .....11 from RL 720 feet 3nd 50 ':0 of the tin
is more than 30 feet' from the bot~om ,.... hlle on Line 6 there is
practlcally no tin :lbove RL 600 feet anc. 50c;"" of the tin is' wlt~in
10 feeL of bedrock.

Although it is unli..""c!y that t~e lead was lost belo'.\' Line 2
it is still P::lssible that there are extens;ons to the r:~ht There
is no ;re~t rise in bcciroc~~, 2S sho ...... n by the bo:-es In Lines 3 to 7.
whic=--' would indlc2te 3. defln!:e ':Jounc.z.n' such as ('~:sts on the :eft.
and rur~he;; bo:·es, ?J.l'tlcut::'.r!;' on Line 5. could sr.on· resul~s. The
bo~es on Line '7 show very lltLle varl:J.tion ir. dep:h :md fu:"~he:­

bonng In bOth directions is necessary to sho\'," whether this hi.:;h
bedrock does extend rig-ht across the lead. There is 3lw~yS the
possibility th3t there is a nJrro"'· cha!1nel throu(;h thIS bJ.r and
tha~ the lead will open out a~ain bela",· it as ';\'as the case with
othe~ .leads in the disLrict. Even If the deposit was formed in
a. bke there must have been an outlet :lnd the,e could be ::m
extension or the lead along: this. Such 3. lead would be on a H~ry

much smaller scale but could be so concentrated, both in width
and depth. thaL It \1,'ou!d be an economic underground mini:-:g
proposition.
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TABLE 1

REFEltE:>CE
Nn. P. B., 19:!~.-Tb.e 5ub-~llie tin d('P06it.:l ot the Ric.arooma Valley, 8Ma.

Goof. S",rv.' TlJ.lI., 35.

Drillin6' to depths in excess of 4.00 feet, particul:J.rly where
there is 150 feet of basalt cappino;;, cnn be ".ery eXl)cnsive and
an attempt should be m::J.de to project the bedrock. pro riles b~yond

the present bores and to try to ft..:J.d the lead beyond Line 7
by seismic or gra....ity surveys before trylIlg out a new boring:
programme.

Briseis Till NL. took
over.

Alain wor1::inZ3 cle3.ned
up and operations
mO~'ed to CasCJ.de
River.

Work ·)n ma.in lead
ceased.

Retreatmer.t started.
Cascade R:·.. er ~'orkings

finished.

1945 95 0.63 0.52 80

1947 75 0.84 '12
1943 36 OA5 36

1949 14 0.25 37

1950 40 0.74 NA.
1951 39 0.26 N.A.
1952 39 0.26 42
1953 26 0.21 40
1954 40 0.22 39
1955 33 0.27 39
1956 16 0.21 37

1957 25 0.26 23
1958 18 0.32 27
1959 13 0.33 20
1960 6 0.95 20

20787

Remark.9.

Breseis Tin & General
MinL"g Co. Ltd.

Taken over by BrLSeis
Tin Mines N .L.

Flood -destroyed workings
and plant

Production outslde Brls­
eis Tin & General
lotIlning Co. Ltd.

25
34

91
126
120
99

104
102

61

2.09

2.09

3.41

3Al

45
43

254
179
HO
ll3
184
217

39

8935

7100

Ton.~ ot Value rJb/cu.yd,l Yl'n
Tin. Dri!;. oniy. O~eraLJ. Employed.

PRODUCTIO'N RECORDS

Period.

1930
1931

1876 to
1900-07

1900 to
1922

1923
1924
1925
1926
1927
1928
1~29

1932
1933
193{

1935
1936
1937
1938
1939
1940
19H
1942
19{3
19H
19{5

47
49
35

13
55

153
394
364
482
425
329
~53

191
168

1.57
1.';"5
1.57
~.05

1.8b
lA9
1.08
0.86
0.68

1.30
1.34
U5
1.62
lA5
1.08
0.85
0.66
0.51

30
40

103
128
142
H9
163
152
H6
150
140
124

Eriseis. Tin ConsoEdated
N.L. foemed.

V.'orking-s flooded.

----------------------_.--'~-----------------------
..
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10 30.9. 63.8 0.56 0.55 0.43 192
11 14.12.39-

13.5.40 64.7 0.94 0.83 0.74 170
7 9 5.8.40

5.9.40 67.3 0.31 0.44 0.41 178
10 4.9.40-

8.10.40 67.1 0.78 0.86 0.80 177
11 17.10.40-

21.1.41 62.2 0.50 0.38 0.33 180



L..."=---,v..;1 HARD 8ASA!.r

~I:~~~..:J:I TIN BEARING WASH

•••

N°9
SECTION

BORE
CROSS

•..

LEAD

.,.--

LEGEND

DEEP

RESERVES
IN THE

..
08E

--

CASCADE

•

-

_'.o----.c.-.;.. •.

•••

R.i....100}-:ii>

''-1.800

R.L.. .ee.

-----"':Ie·, ,
1'\1 I, I

3e-t.~'r:-r- - '.. ~ ..~_ I·
~, .~ , I

4-5 Ie

6LINE

·---7N"-;;;·5~---;:N","O"'---'""';NO:-':"'7:;-·-.--'---:N;;;o:-;8~---'""';NO9

1'10 l::

SECTIONCROSS



--

p.,I...aoo

R.L.15OO

_.. ~-- _.-----~ol~ .

I

N°9 N°lO Wll

=c t: 72- t: ,27 C::

I ,

LINE

-
SECi"iONCROSS

-
•

-

- ... ::.,:

I
I
I

I,
CROSS SECTION LINE ~~ _

,
,"',,"':

I.... .1 .. __..

NOS N°6 N;";'-;

1\.1-900
--V-

Fl.L.eoo

IIt.L..1!I00

.fl.L ~OO



_.--.- - - .. ••• - - - - _....
----.--

N"I

CROSS
I

SECTION LINE

N°2

-.--'-r------.--------

3

N°6 N°7

".L.. '100

__+7'-;..-__+ R.C.000

/

I\.r- 700

. ....., - -: -'..... :: ~

v

].'1')
.~,.I':'; ..-_-~ ..__.~ .. _.....;--" --. --

2

- C;:' T~

CROSS SECTION L1 Nc
-!----+---C- -~--

I

-.,.-------,---.---.-----T-----r---- ----.--.-'''-.~,'-=:C~;;''':;«'i::::=='':::'r-===--l'4--.-_·~-v-v- •. L.'OO

\ "" 'I rV

I _:.-._+ -7fe::.......__~,--I\.L.•OO---n- I I



8160 S~'

!\PPEHD1 X 5

Report on an Assessment of Geology and Reserves of the Scotia

Deep Lead - C.R. Gibson Dec. 1976



REPORT ON AN ASSESSMENT
OF GEOLOGY AND RESERVES
OF THE SCOTIA DEEP LEAD

81tlOS8

by C.R. Gibson
December, 1976



TABLE OF CONTENTS

INTRODUCT ION

ORE CALCULATIONS

ORE RESERVES

GENERAL COMMENT ON RESERVES

RELIABILITY OF DRILLING RESULTS

GEOLOGY

CONCLUSION

. APPENDICES

1

1

2

5

6

10

11

8 1fO CO_. J oJ,J

Appendix I - ASSESSMENT OF S.C.M.C. TESTING OF BLOCK 3



81f;lOO
INTRODUCTION

The object of the study was to analyse the possibility of economically

mining the tin from the Scotia deep lead. In order to do so it was necessary

to :

1. re-calculate the total number of tons cassiterite contained in the

deep lead,

2. to delineate the distribution of the cassiterite, and

3. to establish the ratio of overburden to ore.

A further important consideration was the Geology of the overburden and

particularly its clay content. The results and reports on several drilling

progran~es conducted on the Scotia Lead were made available by the Mines

Department. The most comprehensive drilling programmes have been conducted

in the area by the Mines Department. Although some of the Mines Department

results have been at variance with private company testing the comparisons

have been consistent in suggesting that the Mines Department drilling is

reliable.

ORE CALCULATIONS

The approach was to redraw dredge paths and sections across them and to cal­

culate the tin in the basal wash.

A series of 72 sections covering the various runs of ore were drawn and the

dredge paths outlined in the plan showing the drill hole locations.



2.

8tGl01

A report on the drilling conducted by Storey Creeks Tin Mining Company

(S.C.T.M.C.) during the first half of 1965 was made available to us and

their results, particularly those pertaining to "Ore Block 3", were re­

appraised, as their conclusions appeared to be negative. In summary they

reported lower values than those obtained by the Government programme. Their

"lower" results are treated in more detail in the text of this report.

ORE RESERVES (see plan of drill hole locations, orebody and dredge path
outlines)

The ore reserves are based on the Mines Department drilling results. Blocks

1, 2, 3, 4 etc. in parenthesis refer to the ore areas used in the Mines Depart-

ment reports.

SUMMARY OF RESERVES

Measured Ore Runs (drilling density fairly high)

Ore Run Overburden Ore Wash Grade Tons Ore to
(cu yds) (cu yds) ozs/cu Sn02 Overburden

yd Rati 0

I. Southern Run 2,079,725.0 298,840 47.84 398.9 1:6.96
Sections A-V
(Block I)

II. Link Area 2,462,998.0 275,347 52.47 403.10 1:8.95
(Block 3 plus
some overlap Block
4)
Sections LAI-LAI4

I I I. Northern Run 3,630,122.0 713,664 23.49 467.83 1:5.09
(Block 4)
Sections NI-N25
and I-XIII

8,172,845.0 1,287,851 35.34 1,269.87 1:6.35
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Possible Ore (very limited drilling in these areas)

IV. Run connecting 1,701,678.0
I & I I above
(Block 2)

Ore Run Overburden
(cu yds)

Ore (V/ash)
(cu yds)

135,850

Grade
ozs/cu
yd

31. 74

Tons
Sn02

120.31

Ore to
Overburden
Ratio

1:12.53

V. Run to North of 3,400,000.0
III above
(Blocks 5 &6)
80 chains long

VI. Eastern Tributary 410,742.0
to old Lochaber
workings

VII. Dredge path conn- 365,212.0
ecting Ma.in Run &
Eastern Tributary

5,877 ,632.0

270,000

45,041

22,360

473,251

20.0

26.54

74.53

26.52

150.00

33.35

46.50

350.16

1:12.59

1: 9.12

1:16.33

1:12.42

14,050,447.0 1,761,102 32.96 1,620.03

{VI and VII combined

Tota1--

775,954.0 67,401 42.45 79.85 1: 11.51

1: 7.98

COMPARISON OF ORE RESERVES GIVEN IN THE f1INES DEPARTMENT REPORTS V/ITH RESERVES
CALCULATED BY B.M.I., STOREYS CREEK AND KIBUKA MINES

Overall Reserves

This Report
(Kibuka)

B.M.I. Report Storeys
Creek
Report

Tas. Mines
Departmen t
Report

Overburden (cu yds)

Ore (cu yds)

Grade ozs/ cu yd

Sn02 (tons)

Ore to overburden
ra tio

Batter slope used

14,050,477

1,761,102

32.96

1,620.03

1:7.98

450

23,542,126

1,448,424

Valuation
not

attempted

1: 16 .25

300

9,231,700)
) 4,383,203

1,571,738)

32.8 7.78

1,439.0 951.63

1:5.87 NA

600 900
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COMPARISON OF RESERVES BY ORE BLOCK AREAS (as first used and designated by
the Tasmanlan Government in therrca.TCUTation of reserves)

The comparison is not exact as slightly different areas along the deep lead

were used.

Storeys Tas. Mines
This Report Creek Department
(Kibuka) B.M.!. Report Repo~.L Report
Combined Ore Combi ned Ore Combined Ore
& Overburden & Overburden & Overburden

Sn oz Sn02

Block 1 2,378,565 (399 tons) 3,223,429 497,417 (58) 315,000 (62)

" 2 1,837,528 (120.31 ") 4,329,429 1,761,078 (265) 580,000 (118)

" 3 2,738,345 (403 " ) 4,348,446 2,415,187 (582) 1,380,000 (346.3)

" 4 4,343,786 (468 ") 5,150,079 619,630 (32) 260,000 (76)

" 5) 3,670,000 (150 ") 7,839,167 2,142,460 (298) 1,260,000 (235 )
)

" 6) 1,920,540 (204) 585,000 ( 113)

*
Total 14,968,224 (1540 " ) 24,990,554 9,353,312 ( 1439) 4,400,000 (952)

*9,400,000 (952)
batters vol added

There is near agreement between Storeys Creek and Kibuka calculations which

indicate a similar tonnage of cassiterite in the main lead (1440 vs 1540). The

difference in overall yardage (overburden and wash) is probably a function of

batterslope - 600 vs 450
- and of interpretation. B.M.I. overall yardage is

o
30% greater than Kibukas and is probably due to use of an even flatter - 30 -

batter. In the reports made available for study by the wY·iter, B.M.!. have

not attempted a valuation of contained cassiterite.
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GENERAL COMMENT ON RESERVES

1. The cassiterite values lie in approximately 15' of wash on the basement

(slate or sandstone) in which the original channel (gutter) of the former

river flowed NNW to the sea.

2. SUbsequently the wash~filled gutter was covered by layers of mixed sand,

clay and in some sections further gravel wash containing some cassiterite.

This overburden averages 80' in depth. In places a hard-pan cement layer

is encountered just below the present soil covered surface.

3. In some sections the deep lead or buried river course has widened and

spread out. These flatter sections appear to be somewhat richer which

is explained by the fall-out of tin in the more quiescent sections of

the ri ver.

4. The Southern Run of ore (I in Summary of Ore) is separated from the

Link Area (II) to the north by a gap of 40 chains in which there are

only a few drill holes. Several of these holes have plumbed the

channel which is narrow for the most part, deeply buried, and'contains

fairly good (2Ib) cassiterite values. For "continuity" of mining it

would be necessary to dredge along this path to get to the larger and

richer Northern Runs (II and III).

5. Dredging of the Lochaber Tributary (VI) and the main channel northward

beyond the Northern Run would depend on information from additional

test drilling. The few holes drilled in these sections are very widely

spaced.
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6. Ground on both sides E and Wof the old Scotia workings also needs

further testing before the start of operations. Government geologist,

Nye comments "In addition to the deep ground of the Scotia Lead, some

of the shallow ground at the southern and western sides of the worked­

out ground may contain sufficient values to enable it to be worked.

Thus on the fall to Newhaven Creek, on the western side of the workings,

a Mr. H. Roach put down 24 bore holes. The ground ranged in depth from 4

to 9.5 feet, and the values from a little tin to llb per c. yard".

Of the 24 bore h:Jles

2 holes had a value of Ilb/yard

6 " " " " " between 0.5 - Ilb yard

7 " " " " " 0.25 to .5 lb/yard

5 " " " " " 0.1 and 0.25lb/yard

RELIABILITY OF DRILLING RESULTS

1. The B.M.I. test work (1970 - 1973) aimed at

a. checking the reliability of the Mines Department drilling, and

b. to trace the channel north of the area of intensive drilling

and provide information on untested areas.

B.M.I. work confirmed the reliability of the Mines Department drilling.

Auger drilling was used to delineate the channel while Percussion

boring was used to test for values.
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The delineation of the main channel to the west of the old Scotia

workings was achieved as a result of this work. It also found "no

new results" in the northern part of the area where the lithology of

the bore holes demonstrated an "intermingling of fluvial and marine

sed imen ts" .

2. Storeys Creek Tin Mini.ng Company's test work (1964 - 1966) also aimed

at checking the results of the Government boring. They set out in

particular to check selected blocks of the are reserves, namely:

Block 3, Block 4, Block 5 and 6.

Eight bore holes, S16 to 523 inclusive, were bored in Blocks 5 - 6

alongside Government bore holes. "In general the values were lower",

however, "the relative distribution of values was similar".

Eight bore holes Sl - S3, 58 - 512 were bored between lines of Govern­

ment bores in Block 3. They compared the weighted mean value of these

bores to the average grade for the Block from the Government results.

They admit that the comparison was "improper" but state that their

work indicates more erratic values than suggested by the Government

results. They conclude that:

a. the accuracy of their boring is in dOUbt,

b. the Government results should be used for final evaluation, and

c. that sufficient holes should be bored to establish the reliability

of the Government results.
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In our study the Storeys Creek Mining Company's results for holes

bored in Block 3 were compared with results of adjoining Government

bore holes. 5.C.M.C. bored a total of 11 holes in Block 3 whereas

the Government bored 52 holes in this area.

Whereas 5.C.M.C.'s holes 51 - 53 and 58 - 512 were positioned to

plumb the centre of the channel (lead) their additional holes 513,

514 and 515 were designed to test alongside a Government bore and on

either side of it. As the channel is narrow (in this section) the

two holes 'to the side at distances of 2 chains from the centre were

not particularly useful.

Our comparison which disregards the overburden, shows that of the 11

holes bored by 5.C.M.C.:

a. 6 reported lower values than the adjoining Government holes but

of these four (51, 52, 58, and 513) intersected mineable values.

In the case of 5.C.M.C. hole 52 the comparison was as follows

52

Govts 59B

" 60B

17'00" @ 9.27 ozs/cu yd (95' -112')

21' 6" @ 68.1 ozs/cu yd (95'4"-116'10")

24'10" @ 5.54 ozs/cu yd (82'8"-107'6" )

It is very likely that whereas Government hole 59B was in the

centre of the gutter hole 60B was located on the edge of it.
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(b) 5 S.C.M.C. bore holes reported higher values than the adjoining

Government bore holes. Of the 5 holes S3 and Sl1 intersected

mineable values

S3 20'0" @ 36.6 ozs/cu yd (95'-115')

SII 17'0" @ 14.50ozs/cu yd(108'-125')

It is felt that S.C.M.C.'s assessment of their results was super­

ficial and their conClusion "(3) values did not confirm the 9

ozs/cu yd as expected from Government bori ng" was not warranted.

The best explanation of their low value holes is of course that

the lead is narrow and their holes were on the edge of the gutter.

Metallic tin content of concentrate from the wash was estimated

at a conservative 50% in most cases. Concentrates from three of

the holes were assayed by the Government and these were

Govt. assay 33.0% Sn Samplers estimate 10%

.. II 70.7% II II II 60%

52

S3

S8 " " 60.7% " " " 50%

Additional check drilling will be necessary in this area. The

number of traverses may be reduced but hole spacing along a

traverse should be closed up to 10 metres.

Appendix I "Assessment of S.C.M.C. Testing of Block 3" details

the comparison of S.C.M.C.'s results and the Mines Department

results.
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GEOLOGY

A serious concern was felt initially because of the large thicknesses of

material in the overburden which had been described as pug. The lithology

of only a selected few bore holes (as reported in the boring logs) has been

plotted on geological cross-sections of the lead. However all the bore logs

were sighted covering the whole length of the lead from north to south.

This information suggests :

(i) there are some thick beds of pug in some sections in the Southern Run,

(i i) the pug beds decrease in thickness and occurrence to the north, and

(iii) it wi 11 be necessary to check the material which has been ca 11 ed "pug "

because if it is indeed a dense clay it could be a problem.

A hard-pan layer of brown cement occurs frequently two to three feet below

the surface. This layer of cement is up to 5' in thickness in some places.

There is usually no problem in ripping this material which in any case occurs

i ntermi ttently.

Other lithological descriptions of sections include puggy drift, saQdstone

and clay. The latter is a minor occurrence whereas puggy drift forms the major

rock type in the area. It is further described as a "puggy clayey coarse t.o

medium sand". It is most likely that this is essentially unconsolidated material

which would be susceptible to being broken up and disintegrated by the action of

a suction-cutter.

The Government Geologist, Mr. P.B. Nye (Report on the Scotia Mine dated 4.7.72)

describes the lead material of the old workings in the south in detail: "The

lead consists of alternating layers of clayey sand and granitic quartz sand.
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Gravels are absent except in surface layers where rounded quartz pebbles

are present on the western side. These gravels, however, have probably been

formed subsequent to the lead. On the sides of the gutter the bottom "wash"

consists of angular quartz pebbles, associated with brownish sandy clay.

As far as can be seen from unworked portions of the lead, lignitic clayey

sand fills the gutter while in places large boulders (up to 5 feet) of quartz

with rounded edges rest directly on the bottom (slates and quartzites)."

No large boulders have been reported from drill holes to the north in the

unworked ground; Their presence in the old workings indicate the juvenile

nature of this part of the old river course (the lead). It is presumed that

the wash will contain fewer large size boulders away from this source area.

CONCLUSION

The assessment confirms the estimates of the Mines Oepartment Reports. The

deep lead contains economic grades of tin to support a profitable mining

operation but only if the overburden can be removed at low cost. Kibuka's

engineers are investigating low cost overburden removal methods.

Further investigations should include check evaluation of the previous boring

programmes not by further boring, although this will be necessary in the low

density tested areas (possible ore), but by trenching across the deep lead at

two or three selected traverses. Trenching could be done by bulldozer or drag

line to glve a lot of vital information on clay content, rippability of cement

layers, tin concentrate values, water inflow rates, size of wash boulders,

dredge pond wall stability etc. Obviously each trench would involve fairly

large yardages as the trench floor would have a minimum width of at least 20

metres.
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ASSESSMENT OF S.C.M.C. TESTING OF BLOCK 3 8113112

TEST HOLE LOCATIONS

S.C .M.C. Contiguous Sec ti on
Hole Govt. Ho 1es Line

S2 (60B) (59B) LA 1

SI (80B) (92B) (918 ) LA 3

S3 ( 77B) (758) (SOB) (79B) LA 4

S8 (90B) (20B) (21B) (88B) LA 9

S9 (l7B) (20B) LA 10

S10 (17B) 178 LA 11

Sl1 lOB 1098 LA 12

S12 97B 13B

S13 88B LA 8 & ~

514 (East) (lW) (48B) LA Bet 8-9

515 (Wes t) (90B) (24B)

TEST HOLE VALUE COMPARISONS (disregarding overburden)

Remarks
Sect. LAI
59B 21' 6 " @ GR.1 ozs (95'4 " - 116'10")
60B 24' 10" @ 5.5 ozs (82'8 " - 107' 6")

S2 17' 00" @ 9.27 ozs/cuyd (95' - 112')

Low cpGovthole in centre of gutter

(Govt assay higher than Govt hole
on 33% Snl edge of gutter

Sec t. LA3

SI 34' 9" @41.0 ozs/cu yd (90' - 124'9")

91B 23 ' 1" @ 104.46 ozs/cu yd (93' - 116'1") Half of Govt's good values

92B 29' 0" @ 123.83 ozs/cu yd (93' - 122')

Sect. LA4
0" @ 36.6 ozs/cu yd (95' - 115')

low to be recorded TRACE

8" @ 1.86 ozs (72'4" - 194' 0")

0" @29.4 ozs/ cu yd (93'0" - 98'0")

S3 20'

77B Too

SOB "
75B 31 '
79B 5'

'1 11 II " "

Govt Assay 70.7% Sn
Much better than Govt holes around
it are probably on side of 9utter
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Remarks
8 1{'~1')
(~"1 .oJ

Sec. LA9

S8 14' 3" @ 23.10 ozs/cu yds (loo' - 114'3")

90B Trace to 101.0'

20B 18' 8" @ 44.44 ozs (l03'6" - 122'2")

21B 34' 6" @ 3.0 o.zs (approx)

88B 23' 2" @ 55.96 ozs/cu yd (95'4" - 118'6")

Govt Assay 60.7% Sn

Govt holes average for all ground
is 9.0 ozs Sn02/cu yd

S8 has fairly good value at bottom
i.e. half Govt value

S15 51' @ 3.7 ozs/cu yd (60' - 111')

Sec. Line Between LA8 and LA9

or40' @ 8.35 ozs
S13 17' @ 14.32 ozs/cu yd (50/70)

S14 12' @ 6.45 ozs/cu yd (60/70)

( 79' - 119')

(l02' - 119')

(103' - 115')

Lower than Govts 88B

cp (48B) to 86' only last 12' approx
8 ozs/cu yd

Higher thanGovtsand over 51'
GlJvts are trace

24B Trace to 36' only (side of 9utter)

Sec. Line LA 10

S9 11'10" @ 0.9 ozs/cu yd (110' - 121'10")

17B 27' 6" @ 101.53 ozs/yd3 (l03'6" - 130')

20B 18' 8" @44.44 ozs/yd3 (103'6" - 122'2")

No assay - estrl. 10% Lower than
Govt's hore value

Sec. Line LA 11
17B 27' 6" @ 101.53/yd3 (103'6" - 130')
SID 14' 0" @ 4.94 ozs/cu yd (115' - 129') Weak cp. Govt bores on either side

12B 34' 6" @ 125.6 ozs/ cu yd (99'6" - 133'10")

Sec. Line between LA 11 and LA 12
SII 17' 0" @ 14.506 ozs/cu yd (108' - 125') Twice as high as Govt bore result

lOB Stopped at 91'6" ? Low values

109B 15' 7" @8.64 ozs/cu yd (102'8" - 118'3")

Sec. Line be tween LA 11 and LA 12
S12 25' 0" @ 2.20 ozs/cu yd (95' - 120')

97B Trace values )Comparatively low

13B 32' 6" @ 1.63 ozs/ cu yd (85'10" - 118'4"))
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SUMMARY

6 5.C.M.C. drill holes weaker (of 6 51, 52, 58 &513 have mineable or inter­
esting values)

5 S.C.M.C. drill holes better (of 5 53, 511 have mineable values)

Low values due to

(1) 'Narrow lead is probably best explanation, Values appear to be consistently

low except in middle of gutter. Metallic tin content estimated in most
cases. Only 3 Govt. assays for metal content.

(2) Although the lead is continuous values could be irregular, intermittent­
in pockets - as would be expected.

(3) Government results higher because of run-ins caused by poor boring methods/
technique.

(4) Holes S13, S14, S15, test over 4 ch width. Whereas the actual "gutter"

could be a mere one chain wide.

COMPARISON OF ORE RESERVES FOR BLOCK 3

Kibuka
Es tima tes

Mines Department
(Govt) Estimates

Volume Cubic Yards

Grade
Tons Sn02

2,738,345

5.2 ozs/cu yd

403

1,380,000

9.0 ozs/ cu yd
346

N.B. Kibuka calculations use a 45% batter for the dredge pit while

the Mines Department calculation is based on vertical sides.

Tin concentrate tonnage is fairly close for both estimates.
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APPENDIX 6

The Sub Basaltic Tin Deposi ts of the Rigarooma Valley - P.B. Ilye, 1925
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S:LI'p!\"IH!::' [ht: ).;tlnh-Ea~rer[l Tilt·lllillinn
L>:~tric{s - ".' .. . _ _ ..~ I55~

).rUlll:::f)1t.le~·~'. .:\.: :'l:IH'rLll P.t":'UUH··.·5- of Ta::::.

,.

111<i.lli _ _••••••• _._ .• ' •.•..•• '," .•• 1':::94
Smith, J. J[ .. re-olln: Report 011 rhe AJlLI\'ial Till

)1ine:-. at Derby .....•......... ' .... , ,., ... 1S!"le
T\·"f:>h·"tl"t"es. ,\~, U.: Rt'port 011 the _\rba

Exr··t1di;d T!1l :o:;.e'(,[il;IlS at Br<Ll1:'\holni 1$~1g.

T\\"l;'i\"t'trf·E'~. \Y, H.; PI"f:'liminary Rr;-Pdrt tlll the
ne~p·T.C'ad or TH,il"aha:oahic :;talllliil'r01l5

Gi'a\·e!" of rh(· r..~r:C;l]"(j,)lIra Yaii~\·. near
n,rb,· ..... : ..: .. . ... :.. ... ... 1900

J~ewis..L- H.' The :\1;".\" Hrflth~l~' H:llllt' );0. 1
Tin:'-litlillg C"cn:p<J.ny. Derby ...... 19t)~,3
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Tilt· f.t"id \\·111'k ill lht-' Ril1;:;,r,,(lmaYal1e~· \\"35 t.'ar:~,,"d

om dlltw",: tin' ('I:'rlud 1.lE"~\\'t·""1 .ill!;' , Eh~l. )'la,\· ~ntl ~ '. t·h
.JUll('.~\':r11 til<· ~x(:ertiOJJ CJi tIll" 11\"1-' I1:lY~ lnti.'r·":11bet\\"t."~1~

r... t Jllllt· 4.llul.)th .Tune, ,Tin· ;l1·ea lo tllt: ~lJnth·t':1:H: or
Bl'CL!l:\ll(;illl wa::; ~xn.mill~rl dnrin;: the periori fronl. ,~.)th
_-\U~lIH to'7th Sel'tE"TIlQer. ..' _ • . . •

T-h" gt'Dlp:;ic.d lllappin:..': wa~ t"arl'1t'~1 Oll~ \\"I~~I ;he:. ,],!d Of
the 11liu,:"rail.."harrs 01 "oarrellt:llllJ.. I...LLy :\0. .,. I.... .IJ.\: );0.1,
A:J\· Xo~ ~. !\.a\' Xu- ..:. ::'IIo:nill<l . .so\lth Boobva1~a:. a.nd
SOI~t!l .:\lr. CaJUl;rou. ilijU !;wd (·harts 'or 'Honet. -l.. va. and
jb, The topo:-rap'!lical learl\l'es \'\"er~ aheret1 ·,\·he-!"e

nf'l·f:::;::an·. am!" a-lsQ a(lded to ill llumen:nlS CI1~e" . C(H1­
tOll:·::- at· illten·al::: of ID0 ieE't arE' :::hOWll l)H 't he ¥eo~o::Ical
1I1ap,(Plate L). and fUl"ther. illu.~aa[e ,.the tOpug',·,'apby.
The to!1tQUI"!i. are IJ:i'!!eJ all '·;wt'l"Oul J-ea.ulUg$~ th~(J.tum

1'0;lIt,: \ll"t-d ul'ill,g thf· stati0l15 f)Jl rhe Laullccstou to He!··
:-ick ,:·i'!.iln'ay.

(3)...,..-~\ CK \('IW 1. r:uc.: ~I E.;\;'!".

TIlt" wri1t':1' ~'iesires to e'Xp:·E>5::- hi,; :lppr(,(,~:l::i.,n of r.he
a~~is{arrc·· :Ind. irJion:i4.ltiLlIl ~i·"I·n t.o hilll hy )Ietus, Lm.
lic'ila~- (:lill"k 'flllall<l~E'1', Hri:'~l:; )'lil1.to'L _C. G, R~-an (Il:\all­
i1!!,T. l'il'llt'tn )till':'l. A_ .T, Hlll·hlf' (1I1all;l!:~r.•,It.
Huh\· )liul!'). A. Pawoel· ·lll~lla~er. Xpw Ruo~' Fl.ar ... lId
L'o\-al,Gurtiol1 )'!i'llt:'::'). <tud T, ~Lrhllli-l.IJIl"E"FrE"stlltlllgrh.e
Gr;uwillt" :?-\"lHliciltt'L ilud al:iO 10 zhl-' lIulllr?'"onsothel I'e!!j}­
J!nts l,f1hr~ districts who hp]prJ iIi a,:;.imilar ma.nner.

. A ~ollsic.icrable ~xt,ent oi ::hlil.:illg' hi1~ also beell carrieu
our 011 allu\·ial :1.Iu1 tletritJl dt."IHlosits to t!lt."' south .lnclsourb·
ea5t oiHrauxhohn. Ilut:lbly at Ru":- Flat. 4-\US01J'~ Cr~k,

.h·. (l11l'1":1tiol1~ j\n: :HilJ ht'ill!.: c<lrrjpd out,. at the ~ew

Rub\' Flat. }.u\-.ll GOl'doll.ann :\It. Ruh.y)'hneso and. also
b,' ~;U<1Jl p:lrtie:; ;n IIUlth.·rOllS otht.·l" localities 1n .this .are~..

• Gr",i:OL'l1 l(\.le!'\ lI<1\"t· 0\1:-:0 l)'l;'en roullr1('Ol.lt('roP!~tI,,-g In t.us­
Clr'·i'l.,\·:hi1e (,ther.::- ha\·.t ut",""u ~:-;:llns.cd l1HI':n~. :;hucm.!; np.era.
tions. Thes~ h:we n;ct'i ..."eo att"nll01l olnr1l1~ past yeal"S •

. bllt 110 work i~ at 1H·(,:;t"l1t l,f'in~ l'l·r{Orlllt'"i1.

------' ----
The Sub- Basaltic Tin Deposits of

the Ringarooma Valley.

--- -. - ------~

I.-fXTRCJIWCTIOX.

IJ)--Pn~:"DIl·...\P,'y ~T.\Tr::'i::':-;:T.

1'1I!.; f::iU!:':Irr.',l:l.a YallE'Y. ill whidl thC' iullt.wiug' ill\·es.ti.
°<LTlOl\ wa~ carried (Jut: ';5 well lmowll. nOl auly rOJ" Jts
;i"ch Jt;'prl"3jt~ or" altu\"ial [i'll or", bllljj~l.) ,for It~ large
extt-tttl,J t1r!'(-C'l<t~,:; b;J::;.1ltic: $011. .

. Th.., iau~r is I'.HricIJ1~rJy suitable ior. '!IOl;LIO-g'l'owillg:
,lain·-f;lrJJijl=~.cfl.ttle'l"ai~ill!::. as wl'll -3::; other branches ot
tbe ~::!ri(,lIlmro:ll antI pastor;l lnrlu:5trit'!i;, whil'h ha\"e1l1J.de
the '<ii~lrirt ;). very prosp.:.'!"ous one.

Th ..., dtopusits at rin or~ have beeH. (·qU.1~~~·_ ~~spojlsiLle

in th(" pnlllu('rioll uf tht: prc=ql('rity 01 rill' Ul:5'trJC't. Tb:y
.'oc:cl.lr 1l1l'l.il1h·ju dIE!' ionll ot" neep :v;l.is-;.,· .• del'G~ns
formed aloll·u !ht: COI1J"':::e-s or for:Hl': sin,.mis, and, wlucll
havlo b~'l"ll cO~-l'r('d bv :atet ~ellinJ("tlt:J.r:· :LnJ !~l1e~u~ rocks.
ThEH' de~p leau:" rejH'E"s€>1If th~ dc!,cs_ir all'll!.:. tI~(' streams
o'r atl i\ll<'i~;~1t ri\"l.'l" S"'~1(':1l which ur,ullt:"d thl' RLllgarf'OIlla
Yulle\· of that period. This former RilJ;:,lrOQma. Y'a}le-y
was flli!"u 'xith TI.·rt~:1l"\· ~\.'dilll-:;O!lr~ tl!) tu ::'1:"'"C'rilJ hllndl·pd
fi".al 111 th~, ~1It":i~ ••~Hd /1;1.111y h:_T~·l"tli.l.l: 1,.l ... ,~~T1(· 1iJ,....\ 1Io\':S

tdrh :l illi,-ku('!"siu "pLlCPS· rtf 150 i~t'"t... Tlh' ~r.C'art.:r p~rt­

oi rj:i.~ t'Il\·"r r.'- Ti:orlia:"··.. ~;·:iilll€'llt::; :-U:1l ~)i.LS~LI1 ,.ull rellla111s
in1 :lct. :'1!!d thE":ll"oLk;l; ~:-O~I,t"iat("'I' wi!.l! the' ill\·{·Stlg:ltlOtl

\\"<I~ to li€>l'·rn-:il;€> ~~ ::crllr.:!,tdy a,.c; pO:i"l-lde 1h(" t.'onrses
or the :'lrL";lli~S IOl"llliil2" ,h4'" ancl<'111 drai"ICI:;'C> ~:·'::[~J~l.

XtllI'l'reus niiut'5 lllj,\,f' iu the past I}('(,)l o-peoratlllgat
\·aricn" lI",rr:.: of th(' dt'i"p li"ilds with ......aryill.!:' de;rei!"~ of
snc~'('~s, "T)lC;' lH;·j{rjr,· (':;. tIH"si.' :ire HO\\" itllt'.or h;],.\"(" heen
~J..,-"rlw,1 ill otht:~ l~lilll'5,

The onh· two rnilJE"~ '''l'l~rating 011 a targ'~ sC:l.(e a.t the:
pre-;e-ht· tInt t ' ~Lre the Ur:st'i::; :\I-iHe at ~t'l'by: a~d the
PiollC'er).riu,," at PiOllt-t"f. SE'"\'['ral !,aru4"'S 01 tnulHprs
arE' wurkiu!:' at· the .\rb:i :HiJtl' a't nr~lJ1xhoJJll. bill the
rem;;,iwle: 0-( tile lubes ;ITt' iolt'.

-
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Thl' district Ut,=,t·ribed ill thi~ n..'P0l't is sitnatt'd ill th~

flaSIt:>l'U ponion f)·f the ('Ol1ut~.- ui Dorset. in the north·
t"a~(L'ru part oi Ta$Ulania, It cOllsi::"ts ora Ion!:: trac:' t,i
l'Olllltn' alolle; the {'curse of the Rill!.'"al·ooJlla Hi\'~l' inlltl
)Iilllri~'e t(l f'iOlllo"{'r. and ('x.temlill~ frOl11 the- latte-r'fow,\"
.ship as fa!' 110r,th as (he wt'sttl'l1 end oj t.ill.' .lIt. Camerou

I..- R;IlI~L".

Itli~ wholly ~dthill the ).IHlli,.:ip<l!:t;· of Ring:tfoOlll.l,
aud illclll,Jesthe to"·ll:'iltiiJ::' oi P.ill!;il.fofJma, Lt".!..',pn\·r,ou.
Bl'allXholm, Perb,·, \YilHlaleah, )rll~.)"ina•. Ht'rl~r<:k. auu
Pi(J1I~er. .

The rma},;lreo<J uf rhl:' Ji:"Il":t:! {·X<.Illlillt'tl is lWh'·t'L'1l lJu and
Ion ::''111<11'1:' lIlilc.-s.

(2)-~-\cc[~:i,

Al.·C{'~$ to the districr is re-""dih· ;1\·~iJoilLI(>. t'ither U\· "(lad
or railway. from Laltllc(-stOl1. tlit;' chiei· ceutn' of )\o-rth~r.\
Ta:mlltllia.

Til ... Ta:-;Illanian Go\'el'ullll'lltTI,\ilwaY froUl T.~ilt!tcc·~tOH

10 Jlt'rrick enters the ~li-:.trict neal' Le;':-~I'wwd dj6i 1Ulie:;l.
amI passe;; thrcHigh it C13 far .a~ .J renick, whil,h is the tt-r­
milli.l~. and is g,r: miles {I'om Lallllc:estoll.
. Th,· main road irc.ml T.aullct"::,lon (u theSol'th-East and
Easi. CoaST distrid'$ als(l pa~sl:"s tlu:011J!h th~ di~trit't. It
ellter~ Ileal' I.t·gt'nn)od.allJ p;+.~:-;es out or thto dHHi':l at
31(l0l·illa, Tht· t.'olltilllllir;0I1 0; this road rh,'olle-h)\\·Jd­
WI'Ollf:ll. Lottah. ~l. Iit'll'll:', allJ StillllalJ(Jt..'1' is- (.'onn~ctpd

with :St. ~Ja.rys, thl:' terminlls of lhp ('onal'a (0 St. .Jran·!'=o
n:til,,·a\', "

H{'r~'i('k i~ nH\ll~l'leJ with~ht' :::Illall port oi Hoohyall:t In­
[WI) road~, (lIiP of rhe:-::e rWIS din·("(h· he-rW('C'll the~ IW'o­

l'lat·es. hilt has a hau 5\1 I' fat'':' lor a la·rge proportioll oi ib
Ipl1gth. The other passE;'~ throll:;h PiC,Jllet:'T aud Glads.toll~..
al1d whilt' it j.!' of gJ'('~ler j,'ngth, it is·a 1111ld, 1)('1[(1'· road.

X\llnprnll~good by·road~ nli,\"et":,e thE" c1i'~triCT ;:fnd connpct
olltlyin; )llins ,dth the l11aiu I'oatl alld th~r ntHw&v.

pn-Tor-ocR,\rlty.

(It )t",'.'/1 t·,'td lit- ,;"r.iJlt11111.-

Tht' tnl,C'~rapllr of the RilJ:,::.trnom'l Y'aJJeo\· is Pi'-~el1ti.. lh·
thai of a 1011£ llanow plaili, whit:hl!as"ueen largely

opel'atious in
to ha \'e bcell

ce"ased
appear

The l'ollllJany appeal's to havc
S~plcmber. aucl the sections do not
5111Ten·d"

5\1l,sequC'11l1y, ill lSi4, G. R; Bell made further elb­
cow·des of allnvial till ore ill rhe epper Ca::icade Ri,,'er aJ,d
at Thoma:; Plains (now "\:ldbol'oHgh).

The, latter pat"' oi lS7-t and the s\1cceeding years (ISi5
nnt!' '576) wen:' the tilliE's or Illl1neTO\is other discoveries.
l·l'~l~pe("tiJ1£, T"eyeakJ.'lhe al1u\'ial dtposits> at :Ht._,Canl'~l~fJll,

atHj· f'!"I'wa::" ~E'n.t a'.':a.'· ·ill IS,;";'j. .\t the ::;tHlf3 IIJll" lI11llfoS

\\'elebfill~ '\:,-lrkell at the \\"iniiol;d Rh~Ct',Hhle'Ti-el', \\"eld­
hr:rough. "T.:pper CIH'aut' Rivel', ).roonlla. Pl:"rby. Hrallx­
llnInt. J:c, AJl Ihe' iml.Jorf:tJlf di$co,·!!rie~, e:O;:C~'ptiu~ th~

l'lolll,er ",n<1 _\I"b:~' mllles, were made between 1S7-l. and
1871.);

The histon· oi themilles is that iallliliar on matn· olher
minill~ nellis. Th .. Hm.:lll,1.tillg' price, of tiUC:lU5t;l· aher~
na[~' ';t't'icd:o' ci .:..l.di,'i:.'· awl jeilL·ue,.;::, The !l-hall0w anti rich
alhn·ial dl'(W:::t~ il!OH~ the :itrl';lJHS g'l'aJually l.n~c:mu::

wf"'lrk~(l out ;\1\(1 E":-::han::'h.'cL
In!=ome C'",1~!;:"S the ioilo,,:il1!::"o( ~l~an:l\\· dE'pl)~its led to the

di:;l'o,'ery oi the Tt"niary sub"bOl~altic al1u\'ial deposits, but
th{~~(1 had .1::'0 b't"f'lJ indf'!'f'lH]('Ilth.; fOHUd at RrauxhollUl
Dt'l'by. :.\Taill Crt't"k. &c. The milliil.~ oj these deposit!; was i.\

IIImh ~1\rger prnlJlem. alld one nul~' to be tllldenakE'lI by
rOmp~lJil~S. whi~'h h35 heell carri~d ()Ilt at Pioneer. )[OOl'i!l:il,
1.f:\iu CI~eek. DI..'1'1..:I..:·. a~ld Bl·an~d1011lL or the coln­
p:lHies t~p(lr;l[i(l::: ...udi tlf'posit.'i, only rhe Piollt'cl' at Pionepr
:lull tlll' nl'i~.'is rlt PC'l'h~· hil\··'PPI:si~tL'd. i.l.lrhcll!:::h it i~ ouly
compal'atin~l.\~ re1.:ently th:tl' rite ..:\rLa a.t Bl'allxllOlw (·ea.sed
Opt·r<l1 jnlls, _

\\"ith tht:> (\ci\'E"HtC".j dt!' nt'il1i.Jl~ illdm.ll'y the ne(le~,,;it~" fol'
bt"tl l'i" I ~'aH"1 'on {;lC:iJ iri<,!-" .,,',J':: t'llll :h;j~j!'-t'J, The I"oati" from
Si.:otBilal('. 'G'_'t.l"~t:".s Hay, and DOl,h\"a.l1'" ,,~('re !:r~Juallv
illlpl'fl\-'(·d ill ('Irdir to (Werrnllle ll!bc ·lli1Hclilries. III lS9;~
a railw,1" \\'i.t ... rOl1~Trlll"fed as. i.'Ll' a~ ~co·tt~lal('. and was
latrl' eXl'('llI.itid to BrJ.llxlJolm. :lUll '~nbsL''1\11Pllth· to· !I"'r­
1"j('k~ Xot. ('Ill,'" ,jid these Iarilirie,<; hC')p tllfo millinf:
1I111m·tr,·, thp,' also ;ls,50isteu the ~J2'ri.('nltllml and r.t-lilted
illdll::trlt';'i (Ii t!ll~ di:;:trict. At lhe I;rt'~ent tim!? J<liry·fann~

iJlg, put;1t(l.::nl\\'jJ)~. C'"<lHle~rais.ing. 'nnd a~riC"llhlln.' arc
C'arrit"d ('.tit Ptl th(' it'rtilc ha:s,.ltir soil', Also thl? t-iillber
ill~hlStt'\" ('al~~·· imo existt'llce. <l.nd s.:l\\'miJJs ha,\·e hern, "Ind
arp :it 'JH'(,,~"'J:!. operatill~ thl'OH~h011t thl:' (liSlrj('t.

ThE'!'=t> ilJdll::.:ri~ (IllilliUl;, tilll!>t-!', agric-\1ImTe-. ~C'.) lut.\·e
joiur!y c(')lIlrilmtpd to the' pro~pC"rit~· wbidl. the di::.1ri('f is
at In'C'~(,ltt eo~pCl'it'IH:ing,



(4)-CLDl.-\TE ,-\:soD ~IET:OROI.O~\O, .. " •

The chma.\(' of lh~ Rltlga\'oqll~a \ alh'y 1 J~ 3. mnd('! ,ilte'~
_ It ,'arie-.:: wah the :l,utulle. altu dw

('old J,BU wet Olle, . ~ 1 I - I
d t - t ,he <outh is of C'J\11"se. !nUt 1 ('0 oer 3lJ(

eleya,te COllll r' o. . . I - 1 - d
~ ;'. 11 n1\' ot:taSial1alh" on t H.' mOle e,,"'att'

welter, ... no\\ la sc ,~, 'd· 1 -\1'" 1 ·l-ll~

S f - re -'llc:nC'l1(',e III t If' '\ a l .. (111 :I('omit!"·, e'\'ere tc-sts a· t.

th\:o wiilter,

.._.--,-
7

---

<'I) .11,11111111;1/1:.

Xu I'l'OUdllt'lH hilh Or m01111tains occur withiu t-uedistrict
~xCl~llilll"d. tilt' only dt"\'ate:d (,'ollm1';- being thl: sid liS of the
ant'lE-lIt and I'n'sem RillQ';l!'001H<l RiYt'r ,'aUe,·. Inclose
l'ro~~illlity, howe\"t.'I'.~I\t'h'"IIlOHlltains as)It. iT-orror (~O(JO
ict"t)<lIlU ),It, L'allH'roll (1.:'0'.1 f"f't)Otl'Ur [0 thl' Harth, ilJld
)IL, \~il.·t('lria (39t!-l iE'er.) amI till" eie\rateel ('oulltn' oi ',"elel.
horough anu the fllut" Tiel' to thesollth.· ,

Small !1l·ol\.1i]lt;'")Il'6'S 011 t hl' . latter ,·IE-,'att,tl l'Ollill1T <ire:
::\Jlll'l'a~: LmJk-ollt, Bf'H Ifill [:!(';OO ft·,.t), Gra," lLillo'I"BlIll,
lUa_ll'':: BiuIT '11~60ie~·r), :\lId :'\(1. I\lI'is (lSID feE-t),

III thtc" \·all,'~' ui rht' Rill!...'aroollla Ri"':~r 'the ('olTo~ion of
tlU' !"i\"el't?l"oll~h the ha~ail ,mel llildedyillg T,t'rliary t'C'di­
'JI1~lItS has JorllJt'd ~t('I'P difi-faC"l's, Thes~al'l' hi,::hC'st in the
1l0nhenl pllrt, .•1Ild .ill ~Oi11(' ('a!!le::: ri:sE' to llt'i.!..':hts of 300 reet
abo\"-l~ thl' ~llrrnl~llllin:: C'o1111try.

di~sf'(·led hy the pt"e::,ent Rin~aroolUa River. The pla.in \""as
fOTUI-t'd hy the :loQdill~ or, and deposition of st'dililent:s ill,
an t\lll"itllT rh'er yaJ!e\" •. lbf'~eclilUellts heil'1~ litter co;'°tred
b~' Jlows lJ( ua::altit: Itl~'a~ Till:" ~ides of the old '"i:Llle,o form
~.hn!=p of I!lf" l,r~:'t'l1t lIlIe. but ha.n· been JIIoditf~d b\"
Jflllld ott iOll. •

Thl:" Wtrth~Wl·!ih·ru ::,iJe CJr thfo yallt"'\' 4,.'ousists of a low
::-angt.:. wilit"h Lralll"jw:s 'JITtJil' nill\"Co~k Tiel' ill -" lIonh •
•·a:<tl·,"ly till"E"VI.jollo aml forms thl,- Jr\"ide bE:-Iween tht' ht-ad­
WarE""~ rJi I he Gh-at F'ol'f'~tel" RiveI' ulldrhe R0.:lb'.-aIL1Rin'r
on 111(" Illll'th-W~::'T ;llll..1 The ·Rill:';Clt"oonlii. Ri'"/i"J" oll·lhe ~(Jlltlt.

~ast. ThE' ~l)flth-ea~tel'll ~ide oj the ·.. a11€',· j:;. iOl"llied OY the
~~JIlpara,tiyt'l:- eleY;lI eel ("ot1lltry het wee-u ' :.\!t, y' it,t 01'l'; and

.\\ eldborull.ch. \\'hith i~ the divide belweeu the RillO:al'OOllla
Rh'er and th~ Ge0rge Ri\Oer to the ~(Illth. ,:,

To tlw ~lt')rth ,;l.lHI ...·asr of TTtniC"k ;~lld PiollE.-er Ill(' TIi!!:;a.
rOOlllil TII\'l"1" hil~ depart rod from its fanllcr C(l\lrse. :... nd
PK"l'-':I'~ to the easr oi }[t. Callwron,. Th(, i'l1H:iellt ri\"~r

'\"~lJc.y was al~.o 11111ch wider at this lat:ality. and a comW'.ril.o.
tl~~ly low.-Iymg, tract of country ('QmIJO$N of Tl"rtia.ry
jl.t".lltlenr,~ ('XIl:Hd~ Ilorthwanls to the CO.1St.

('0) l'lrlill.~,

ThE" filling ('If the Ril1!!:'urooma Yalle:,· with Tenian·l1,l'(Tj.
'}Ut'nt::: aud hasaltic 1a"tL ~ow!'·call~f'c.1lh~ fOI'lluitiOll o(~ loup
naTTO'''" plain, The ::llbSf"(!lIeflt deulldal,joll of the RillO'a~

R
' .. . ~

rOOll1a . In'l' ~y:;tE'1ll hii~ lar!!:'eho diesri."ted 1his plaiu aild
dh'jdt'u it illlo a 1I11111bl'1' of ~J~lailel' ones.

-,'..i' "":"'~"'_'.

;~:'-<~~~f~~'·
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TheiUl1l11al rainiall ,"arie:::. from 3';'"Sa [0 ii~33 points,
which n:pre~(,11t5_i:l fa:il'ly hi~h rairtia.H. It willbp ob~en'ed

that tlw raiu{all illf.'n·a~e~ as thto RjH1:~rOOHla Yalley is
as{"t-'ud!'u jl'onr Piol1f'(,1" to Ring-arooma. ~Thlsi:i uuep~nly
to f,he grearC'raltitnd'_i~ at the headoi the yalley, 'and pan1y
tOlhe proximity tr.l the more l,le"at('d fl'giol1s. The raiu
is lIot evenh' Ji~tribllteu Ihrol\!..'holH the ,'par, but it is
esst"lltiCllly a' wimt'f rainiall. th; ll1ol1lh~ of )1a\·. JUlJt',
J 111\·. ,:\ ;l~H!'t, Se-nl eniber. and Od lObel' hei II!.,' t hose of
lar~E'~t rai;lfall. jnll~ is (he w('lI('~i mOllth. al1~l Febrnar..
fh ..... driest. •

(5)-YI:GE:T.Jt.TIO:-': .\:"D TDT1J.t:n.

The ~rean'r pan OJ the di~tric, ,\-a~ i(lnnerJ~' l'O\'PJ'f'{J ..;dlh
foreM~ ano 111Hlt-r!!l'owth of lIIan\' kllld.s. bm Jlluch of it has
liow hl'l='lI dt'CiI'('dYjoz' Rgl';c'nJruraL lIlillillg, and sa,,;milling
]JIII·past's .

El1culYl'i feo)"l·:;.t! arl' rhE' ('ommon type-. 'with myrtle tr~e!l

oc-c1Irring only at the hig-h{'r altirudE'S. or in isolatf'd' 10.:a.1­
itit>:" alrltlg !'-1 rpams. The 1l1(\!tt plelltiinl spf"('iE'~ are!'rringy·
b'lTk. stringy-plln. white,gum. and peppenllillt. B)ne-~llm

doC's not OC{'\\1'; ThC' striugy-bark ;lud ~t1'jllg.Y'.!!\111l trees.
aretht' mo~t ill1portant om's il'om the saw1llillingpoint of
'·I!:"'V.

Bl8.("k\l'()wl :'IHtl lidttwoofl trees are iairh' IlUlllerou~. anu
fht" fOrlner plays ~. large- part ill the tintuer industry.
owing to it~ v;llue for fnrnlture-lllaking, .i:c.

TI;I,' :t1)OH' fOf'E'sts occur to tht- \\'e~t. 'Him}H\"e!:t. awl
~ollth ..;i llerrick. Tht" di~lti::t to tlJl' Ilorth-t-'IJH antI east
oi TIcnid~ is allllO~r treeJess.

]'racticiJlh- i:lll rhe h:n~J,ltjc land. lind u'.liaclil.\t !'t~iOllS

llrl"<'" h(~l'lIc'Jf'IJTl'll awl !::ri:l!':::C'l..l. all,l HOW ::;\;~nnill thr["iu!Z
d'~jn·jJi~ awl {a.ttl.··l·i:li~ill~ indu!:'rrics. l'otalu,growi1l2
l=Illd 'il::::ricultm:(' a.rf' ah:o prA.cti:ed, ,-

The- tilllbf'r uJlll :=;awlIIillillg in,il1<;tT~· j:=; lJ(,illg earril·,l OJ)
to 01 l:1.rl!ee:~t(,lIt, though tht' \'aljp\' ~t5f"1i j~ Jlowalmost
(h'pletf'd~ ot tiltlher.•1ncl operation; are bC'illg cOl'ttinue-d
fllft JWI' nfi(·I,11 ill diE' hills.

1(3)-R:EUTJOX or :'\11:\'1:"r. ToTopo(":r..\PJf\"~

((I) Jf.'n;n!1 ()Jnr.If''''IX.

O\\'ill~to the f.1ct diCIt the aJlllvi.1J rin 1"1E"I'0sils a.re
lmril'll ;1Jidl'r a Jarge tltirklJe~~ OJ Tcniar," sedilllel1t~ and
ba!'alt ill [he> "'Rill!:-,.arO(IJ~JiI YallE"Y, thf' loppgl',aphy h: rather
\III f.n·"""llr.,JJ!(· for mining pnrpo!=('s,

.. ..



----------------------

The rocks of I his :::\·~fem rOIl~is( oj !:'1:j[L':'-. 5aJld51\.']a·~,

and'lll'-lIl1.iles. Tht :.iates, whei"e expu~t'ri 011 the- ~\Id,1ce.
aT<' lidl1 lHltT·,,;o!ol1l'ed yal"ieties. }Jm thci~1:' irom llline
,\~orkili!:"!: an' lllll<'h dark('r. Tilt'" are Ihinl\' lamiIl;J.(t"o,
btU dp-"\·ilge-planes. uule5::i ("Oillci"dl..'ut ,~'ith 'the bPJ,Hng.
arC' not prDliliJJf"nt,

Li!:ht."o!onn.d sanrlstones outcrop nt the surin,ct'. hut
al depth lhey ::sppe.1r to be: TI'prt'sputed by dJ.rt;.E"r-<:nlO1ll'ed
f1u.u'Tzitts and ~ands(ones·. The light coloHrof the- slalt'S
anll Sl1Ufl!lolle~,.aud the altrratioll of Iinarrzite$ to ~a.lld­
~11'flfS nfl' due to snpHfidal weathering,

Thrse rocks occupy ;\ relntin·ly sitlall part di l~e-snrraee.
hUlt!W" iorlll the b('d.·ock of tIlt' whole of thl' RUI-!!arnOlU&
VaHey 'Jt·t\\WIt )falITicl" ano Dl'J'Ly, illlll Jlortion as- iar as

(1)- I':";TRont.:rTlOs.

,

(~) r;"J!"U;f"{/l J{O]1,

A. gr:r..,llo~icaJ ~'k(>tcll-ll\ap of the di~frjct is !'=hb'.\'ll on
Plah'.1. On it are IHarkL'll tIll' geog-raphicili aHII tOpo­
.~I'aphilal ieatlll"es, and. ill addition. t'UI,llom~~ at l('ltl·{eet
intH,'als,

Tht'L:E'oll:gical r~rmatiolls whidl 01ltcr:>p at th~ ~lldace.

nnd Ihl" IJolllHiariE's tlH·reof .. :ut' illd icalcll.

V.-GEOLOGY.

.(11) .....·IIUflIIIO·!!.

Tilt. olrle::.l ro(:ks OCCl1rrin~ within th(' clistrid nrf> the
slate:.: and sa1\rlston~ (~{athilllli1 serh·.;;) reierred to tbc'
t~;llldJl·(1-0nlo\'iL·ii.L1l period. They are intrtll.if'1.1 on a lar!:l:e
:;(',111.: L,· !:'rauitt' O( ])e,'ollian a£f~, WiLi('h is it p<)rt~onoi the
k~ihqiiih~ (.j 'X.onh,EastHll Ta;'ll~allia. l>j.1lia~p of t-!,pt>1"
)res~izoi(' age llr:cllTsinulI.=;in into Lh{' ;\ho,·c 'rocks.

Gr~vels - ~ri[s. sands. 3.wl cl.1.\"5 of Tt>rti:ll-":' aec O\"t'!'­

lit' Ihe aLo':p alollt:' the ";111<',- ,,'f tIll' llill!:an;nllln. River:
The~I' ;In', in turn~ o\'f'r1ain li:-' 110ws of leniar:-: htJ~:lIt.

River nllu,"imll of PIC"i5.loc<"1\(' to n('ceut a'Cot' has 1J('eu
iormed along the cOllrses of the !'treams. -

M
,~

""'"'~
""'"'00

In tlH"' Ruu\' Flat ..~r{'a-. to the somh-eoast cH nl';tuxholm
tll~ topo~rtl.pli~· is icn'ourahl~ lor the~x.pl(litfltioll of th~
prilllilr'y i!l1tl :oe('ollrlary tin (!t-pusits of that .1l'ea~

(I.) Jr",II, 1-.S"I'1"." ,,1It! r"/i"rr.

Th~ rniul.ill of tIlt' pan::: of tlie"lii:-rric! It'OlB WlliL.'h
watt?r.~lI!'Fli~!l IlTE" drawn i!:i proLably ;n It'asl :.jO iuchE"'5,
which is Illodentteh· lli!Ih. aurl aue whidlsh01lltl tonsure
a gooll \\·Ah'T.;:nppiy .. It is,: howc\"er, a wimt:'T rain.fall,
and the railllrdl,luTlIlg smmmerfs compara.rh·cly low.
This. ('ombill~(l \\"iththe fairh" rapid nm·nff. makes the
Solorage of water llt-e'e!'sary to ~n:;l1re a COntillH9US5uPply
III rOll !!'IWIlI I be veaT.
Th~' youthfUl il;'t[UH' of thE' lopogr"plly is favour-able to

the dE"\"elopment of hydro-electric power, as the steep~ade

of the streams pf'rmits oi" suitab)e prf'~~nre'h~adsb("ing
obtained.
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gril~ JOT1l1 the greater pClrtioll cf tlii~ '!oystem, and ;lre
composed of 311gu]ar and paTtly.rC'lI11iled piel·C"s or~lassy

qllftrtz, ,1,t't wcen i-inch and ~ -il1ch ill diaI11f'tel". T!u"se
piE"<'l's of (IU3rtz ha.'"e bt"en u~rh"~rl irom' thedisinte-gra­
lion of" g,ranite, and w{:re tlt'j1osit(,~ wjtll~l1t 11Ihl('rg~jng
any t·OIlsl,ler;lhle a.mOHnt of rOllmhng b,," watn a.("tion~

Stratl~t"ly t"lI(,u~h. thl' other prn!;Ut·t~ of w~alhert'(l l:::"ranite,
,'iz., mien ill!l) dccomposed t'elspar, ha,'"e- b~ell ~ ;llllloSt
totally :i'rparated irom the qURrt%. Reds of yE'r\.~ stiff 'clav
occu'r E'rraLicall,'" within thE' SYSrC'IlL Tlle ("lays ~and sanc1!

an" ~('Im"tilile!'\ staim"d hlack. ~lll1t' to Ih ... prfoseucf' of car.
hOll:lt,pnll!'\ mattel' dl'rin"·d from '\"(11)0. and \"C'g~'t;n iOIl,

Tl11'~e ro('ks nrl' horizo1ltalh'" h€"cidf'd. (,x{.·~pt where loral
Clll"r(,llt·berlding is t',"ident. T.:leir Ibil'kness YaTie~, :I("cord­
ing to the positioll Ihe\- o<:cnny in The Rin~.11"ooma Yfllle'~.
They ar(' 1hil·kC'st at 'the n~!~1h·"a:'"lern "xtl't'mit\, (If I j,e
di<:trict, and ;:!r<idllally Jecrf'a.st" in thicbless. \lntil betwC'en
RingarOtllJla aud )la.uric{' Iht'" pl'ler Ollt. This \":1riiltiol1
is due to the gradual fillini·up oi the ;mcieni Rin5!a-

·.l"OOllla \""al1('y, with ilS boTtonl :;Jouillg to the north-{'a~st
by horizollt;lny.bl~d(lf'dst'dimellts: ~The thickn(,!:!i al~
_'·.:iriE'S :Jno.~s t he '"-a~le~", ~eing naturally greater in' the por.
llowwhert- the "31lC"lent rl\"E'T flowed.

Th~ 10w('st pO,in~ in which tlle. base oi the Tertiar.r
bt"ds 15 f'xpo~:d 1s III the Pjonef'T )Iine wurkings. whf'Te
the bedrock 15 about 200 leet aho"-e .fi:ea·le-,,·C'l. To tbe.
nOTth and wt'!t: .of Herrick t·he upper beds ;n:E' (),\"E'Tlain
by b<'lsalt at :Jltltud.e~ of 650 ieet :tbon' the sea, TIle
total Ihj{kne~s is therf'iore at least 450 ieel- ~nd allow_
ing iO,1" the ,..lop£' oi thE' 'Villiirc'dleau into the 'Rinparoonla.
lead. It lllust total at least 500 ieet. .-\t t111-' nri~f'i::: )[ine,
On the Cascade lead, .R t,hickllt'SS oi 310 feet of Tertian"
~t"clilJ1e:1l1s is expo:::f'!d, :li:Jd at the jltnctionoft11i~'lead'\"itb
the Rlll!:aroPJl1.1 It'ad the thickness 11l11~j hE" be1.wf>en-330
and ":0(,) ieet. Further to thE' sonth·we!'t tlloe.thi("kn~s
cannOl be measurec1 or e.sti1l1<l.I~rl, but it- C'l'ralluall\"
dE"('n'al'ps in that (1il'ectiou. .eo.

Thf' !'ystelll ("onsi~t~ oj 1.he .rocLh'pcs desl'ribed abo,'e.
Tht' hasal ~leulbers cOll!'\ist of. c(lar~e conglomerate!: and
2T;],V('}S., \\:lllch. pass npwards lnt~o liner g-r<l.\"els OT" grits,
,TJ](' .~T1t::: lorm- thE' ;r~ater ]J:lrt 01 thE" systf"m, anf) ("ontain
mterbedded gravels and clays; The days and the ca.rboll~
a("'£,011$ material ar('confiJled to· thE' bottom part of the
S\'sf(lnl,nnd:tre E"xpused onh' in lldlle workings :such .ll!
the Rri!'ris. Echo, 2\looriua, aild PioueE"r, A cOI~lplpt.:llld
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\Yi"lIl1ilh·ah.-· They form an irregular tr,l(,1 of <"u\ll1tr,"~
wIth a ~t"II"'r81 I:orth·w(.·!"ll:rly tTf'llcl, wh'jC'h i! bOlluded
to lIlt" Wt'sl. 1I0Tlh-t:asl .•mu l',lst 1,," £,rHllile. This tract
atlaill:-: ib iTreill~st width ill the -no"rtJi. wlIt-n..· it is :1bont
!l lll-il~s will~ aCTO!:S the strike of the rot'ks. Xear RiJlga.
rUOIllH iT h narrU\\'l'r, ;mJ 0111y 4 to o· lIlilc-s wioe.

1.'11(" art'l'l! ill whi('h tht·~t\ rocks 'O('('ur an' C1J\"L"rcd with
!'oil. and so strikC's .11111 (lips c.:m only"bl:: n·corrlt>c.1 in atH­
fk:al (-XI'UStlTt'S. :il1ch 3:: roau .::wc) railw3:"cuttiug's. &c.

TJle .!.:'f'1I l:!'ral ;njke i~ Frol1l n(irtll·llurth~,,"est to ~outh~

~o~·th.(,~q. but i:l \111(' an'a it is ('R.~t uf wIrth. Till: ::lr:ltn
ell": I"olut',] illiu H ~!:'rit"s of ,lIltid:llPSoi.lIlr! !:\"ncJillP!'. ilwl <iip
at all alli:ie~ U}J to ;=1 iii:"~~l"e!!:. lkrwt''..'ll ('he ('lllting at lhl~
\\'~:-"n~l"a tuuot )obl"a .aud Ih" Telit3. ::;lOlTiol1 tW;) ':1I1i('lille!'O.
w:lh ilHrd""t·uill!! :Ylu,:i.les. lil'CIlI", Tla.. re isa]~o il fauhed
:;rt'a 11llhis 5-eC'tioilin whil'h tilt' strikl' of tlH,' 1Jt.'Js is l'ast
uf 1I0rTh. nll,l the dip to I Ill.' "'l'st. 01llH fO!U5 unJoubt­
l"llly OC'("nr in (,[her parts ui Ihe (li~lrict,hut ('aHnot be
,if'l et·tPrl.

Thl'!"e ~tr:lta ha\:e tht'l"t·icrC' h('t'll illtell:"{"l\' iolcll"tI anrl
inultt'tl. Xo lh,tail\:'ti SEClioll of the whole" thil;klles~ of
thl'lll (·ou~d be- (,bt",iue(l. but the toial thickness must be
(·on,.:idl·rablco.

::'\0 rc~~il~ haw'" I)('~n (ound in this sf'ries oi 1"(lrks an\'"~

when' in thelloJ"th-etlstE"T"Il pRrt oj T.asIllRllia, 50 that the"ir
agt" l"ailllo~_bir d.t:n!litt;ly llC'lerJllilled.<inJ tl1t·~· arE" rc-f('rred
10 thf' C'all:'bro-Ordu\'icbll ~,·~t(,JlJ. The same 'br.!h f'xtencb
~ul:th\\'"arr!s ttl the ~\n)l-!'IOl~' amI )Ialhillll:l l:::olrlfields. and
is icmul in othel'" localitil'!'; ill tllt" Ilorth-ea-st~ oi Taslll:11lja,
.1lHl.is reierred lo· 3!' the )IathinJl3 ~b1es RUC] sandstones.
Tht" similar::'lrara oi till' Haliour awl thl·Di:::l,ho!:'·s!;\[E"S
~~ild ·!!'iltld:::rl.,;l1f'!l in ~crth-\Yl':::terll Ta::;:lllania 3.n'(·.cII'1~lated
with this' :,'t'rit"!lo. Lithojo!!ic-idlv amf strunnrHll\" it is "en"
~illlilar to Ihe OT<i{J\"ida~n s,:st{,1l1 III Yicrori'a, hut no
graptu:ilt-;: han';'l't heen iouilfi III it. . '

(?J) TIll Tat;or.1J S!l~tfm.

Till" r(lI.:ks o( this~\'"~t("m consist of COJIt:lOll1(>l'ate~.

gra\"els. ,~riu;, S:J.IlJs. mid clays. Th~ COJl~]ullieJ"ates and
coarse gra"eh: iorm the- bil:laI J1lt'JlIbers, and are composed
of.IJOl1Jder::: of grallitl'. qll:ulz. :\Ilci IIH't:lmorphos~rl sand­
ston(!~ in a filler matrix; The fiuergra,'els consist of
wut{'T-Worn IwlJulf'~ of whitl'- 0PUfJlI(, Teet qnartz., autl also
of gla!t.f:.y quanz, suC"h 3S ·that llerin·d f-Tomgr':lnite. The

• IIII 'II 1111
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•
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(r) /"1 ""'1", /iI1_, l.'fl"' I/f.

SinrE:" the fl,Yi.\":; oi Tt>ni:Lry ha~altlt' lin·a wfOrt' pO\.lTC'd out.
thp ~lt£'am~· of th~ Rin~:l.tool:la. Ya]]('\· ha"eb\'cn bu~il,"

('ngagf:oo in cllttin~ Jown- the-ir ('ourse- toa d<'pth ~omf.'wbere
n('aT th(>ir ori~inal h'\"eJ. Thi!" process is not {"ompl~tf', but'
is no\\' proc·(',_,Jing at a muC'h slo'w\'r rate than fnrmerly. and
!'iul"C' Pll-isto("I."!l(> or ne('PIlI tilllf'sd"posit::. of all11\"ium. -&(' .•
ha.n· 0('1'11 accumulatt.·d at '\·n.rioll::i puinl~ along the CQUr&9
of the st reams. These deposit!'i ('()n!"ist. mainh" 0'1 ri\~er
allu\'ium. )iine ,~orkin!!s haw'- rr,·ri\le-d. howe\'er,-that
s('\,rral Jt"C't of the upper J"a!·crs t'oll:si~t of .. !ilhinglf'." This
Ill::lterial i~('owpost'J oi nat l,ebble!'i up to ti inche~ hi

Tht'~e Tenial \"" beds .ne fO:lllo 1l1l'CiI1!.::hont the Rill::::a·
TUOlI1a. ,,"alley, - from RiI~garoomn. ill t he :!IuHth-w~st·t'?
Piolleer and the west euJ oi :'oft. Call1{'roJt ill tlJe north­
east; and iurther north than the ·l..tter. They arc thin­
nest near Ringarooma, but ('o\·er a i.1irly wide -area. At
Br~tlxholm the width i~ Jess 1han :i·mjh~. :11Hllll"al"the
Urise-is C'<'J.llTal )line it is ollh· ',-llIill.". To thE' llotth~
east oi Derb\~ it increases t:O l~ l;lile, :iUn f1\'ell grt>ater,
bu~ it d~{'reasf's again at the- \\7est £>nd oi)'h. Cameron.
Funh(,1" Ilurth the;· proua.bly ronnect with (I.ther Tertiary
b~d5, wh:cb extenJ -more or less t'OllliIi11011Sh alou~ the

'llO'rtllf'l"lIC'oast. To-lhe Horth m~ l{C'rr:,'k.nt":J.r"tht> w;stern
t:'ni.l ('If ~h" C~m('rol!. the s'!:'dilll,_·m5 arc lli!T(.'l'ent in naturt'",
<IllJ ("Ol:,~i!:t of nne ~;Inds anu .:::ts, which arc "bUI1f!aUTh'

~tnincJ. anu t'emC!1tea by oxid~,::; ai iron. . .
The ol~ly uroraniL; ren:ains fonnd ill the-s:t· !il\'I1imellts can­

si:n 0; Di.·~'~'s Jf wood and iossi! iruits. Tht,· \\,\)od is· '"en"
aUlllit!;l;it at ~(lm{' !(t('J,!itit>s. anu occurs as l'iE'ces up to
s~\-('ral jl'('t in l~llgth. Sto\·eral ~p('riJll!:'11~ of'fruit have hf'~'n

nbt~jnt,d. but 110 ie'avE's ha\'e yt'l bl~~n rC'IJl)l"ted. These
fo:-sil:,= havf" not bl.'en examint>d and dt'scriued, ~othat no
prpC'is(' age.•dNennination is ]JC':i::il.Jl('. but g:t·t!('rnlly the.,­
ill(lit,at(' a Te-!tia,T\- azt!'.

Thf" Held rl-Ia1io'ns Jonot \"it:'ld l'\-;U\'llC't' for a p1"f'dst- a~e
Jett'l'IJlillatioll, The strata o\"eriie Call1bro-Onlo\'idan
slatcs ano sandstollf's anJ Df:'\"ouian !:ranitc. ,llld aretbem­
st.h·es o"f'rl~jn by basalt r<'~:1rtieda.s~bC'il1!! of T('rtiary age.
III corrl·latiol1 with other di:::tricts in Tasmania. "".'1 .. Laun­
('e-stOIl Tt'I·ti:J.r~- Betsiu, Sa~sar!"as. 'YaTn.tah, ),1 aC'fjl.lal"ie
II:ll'uoU!", a.tHl D"t'fWl'ut Yall~·\", wheTf" !"imiJar uu-('onsoli~

da.ted jr~sh-water ~edimel1t~ are on'daill b,· basalt. the
seJilll(,Il~!:: are rt'~3.l'Jed asoi l.[]weT Tel! ian: .1~e. ane the
ba<;;1lt as dn~illg {hi:; peJ.:'iocl. . '
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the llriseis
sectiOJl was

Hurd, 11"':11:"1', fill"'~~rilillf'd olivine Lr..l:'nlt witli
larg't' lIlO;l:o'!",t":ol.of olit"irM'.:O::li!it.t1r '"e... il"l1!:J.r :.it
!11.'ltl'.r "'Ilrhll"p. f'olulIlllur allCJ .Ito:ll.....lllll- ...ockf't
1(llllrtll!!'.

'J;larll': il"ir ... alii) :"'and~.
B;.1~'ilt '."OIU !,'I-'!(-'Ir dl"l:ornJlI).~~I, witll.l"Xr"'ttiun or

~jt'\\ kl'rllill:'i III :lrl:llo;. of :'1'11t'TI,idal .iointlllg'
~IHJ. "t'l:llh,'nn¥; Jligbl}" ,",·!=iclllur at 111'1"'.
~nr1:1l'f'.

B:.Hl!t l'lllllpifotr.l:: ch·compo."'E'cL with e,\"('r'prion of
~ h.n:, kl:Tll:l,I .. III :Ir."ll~C1f'''llh('r'oidal joilltiu!f
.11111 \\I'l~t114'rlJlg; 111~hJ:' l'hiclilar 8rt0l'. •

qu:trtZ g'rlf~ ~lId t!r.i\'~Jl'i.
CI:I~' OUt~) \l"irhqu:.ll"tz grit, und imr;orb'.'ddC'd.

qllarl? gru" 1111,1 gr:IH.ls.
('rllH'llI.

'<;luurrz ~rir", ~r.1l"l·I:'l. and cla)'t·'· ht.tb..
......1011~ aud'luarl7. ~ritl'=. •
~ Clay fl'lI~) ldtl"ll1ar:tz ~rit.

Q
C

UI:ITt7. .~r:ll"l"JS"ith l'eoIJJt'~ uJI fO i-inch rJhlll1E'tf'r
. ,Jay wah fJlll.lrtz grit. • •
i NnHtl 1I.ot P_\ IJO~f'd., Prohabh' .
I gran'!... ar.d clan. as aoo\"f! ,,'luurtz ;,rrJU,
, Pre!tI'llt ril'l'T.It'l·pJ. ,.
l}llurtz !!'I·ir~.

l}uaTu ~ril'" :,•.11111.", um.! gr..l.\"eb .
BJ:n:k C(l!cU1'u:ioll , L1Ul' tv caroowlCPOU' lIIu.t,.rial.

Llpp'lIl':e..
TlJillly~llE'l!d"d !'aiul:- wirh pipcr'." of J'iglliti ...ed

wooil, III1""!lI'd'!if'1! hl)·t·r of (Juanz lTri[s and
/'(IUr."P ::r;I\'f"l!"". eo,

~:l."c1~ \\ i:h \",~I;l... jon:.d JJlt'i,.· .... t1f,li.!!IJiti:o<I'd wood.
:,:".ur..U.. 1111'1, :;]"11.... ' 1
bnt.. alit! l:/:ur!"t' ;:r;ll·el...: wirh I· To. 1.lt1rtll-t':.l,Q of

l'e!I"]I'" "l' to (j..ilie h tllIlUif'tt'r. ; !'I1''lmO~ ;1:!O~fOot

B(~·.k~ t'PIlIl'lItPlI wirll irml{ I.lld D.' C)IS)·'eH;
J1~ ntt', LI';~) wain i~~lIil1,ri cur~ . lit .rIus

. li·olllg-nn·to):"'. , r :J df'fJtll;

~:lJlJ~ 11~~ ~rit~ c:Pllll·lItE'd with lrf'lI puitp lIud
'" \\"[·~ntUlllllj~ IJII/lWrOUIll I'il,.~or liguitf",t't.1 ,~,~Od.

I,Hl' tl'llllf'IOIl~ dU.\"fJI4II7J.

1lllo,;Jllw'lhof htr~ '1, ·ul,I':.,.· ,\·1,', , ( )&c. :;'-" ..- I I t' C a~' )lug I

III.'co"II'o~oo ~Tallht'"

w

(r lJ

1I~

, ...·It

!li.1

I!HI

,i";liJ,·.1 ~(.·c:tiOJl is lIHuhtililwble, except at
)Iillt. irom \\"hich the fnl10wing gt'lIt.>ral
la;"clI :-

:!I:. :!5
:!·m 2~

~:}fl_. 10
~fit) 10
::;1' 10
;..>;.") .;
:,!.... !) 10
;jOI' '0
:1;".,) oij

:J:';.;
:Ii:'; 2n
-I J!) • 0
n.i
oj:'!:' 10

H5 :.'0
I;')!, 10
.J6r.. IU

It. It

J Is

-Ii.!') ]0

-19,1 ; 20
:.Ou ~ ",

i
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.:j;iJ~:,.·r~r. Thi' p<,IJb}p! (,'f!!l.o;i.!'it or C'aljlbro,-l)rdm-!l·ian rock
!\"po.:::.= l;:aul.i:o=toue, iluanzitC', and mdamul'phj{· typc':'-:). ;'I:.i
;L'r'" wntcr·wnfn and rOlluJ<,,'d at the t.'dgp",. SimiJar
adll\'~illn; riYer. L"raw"b ..;,ulll shin;le hn,\"e also b('t>I1 formed
.l~f,t~:.::tht' triblllar~' ~{n'ams tl! (ht: RiugaroomaR;\"er.

(3)-TH£ JG:<mcs ROCKS.

(rt) 1Jtr""irlll.

(;n!~it·> lJu1cr'J!J5 oH"r a lar£"i;'-I'art I.;i Xurth-E:.l~t,'rl1 T;lS-
. ,l:::':. alld i.s rel:Jark:dJly lllliiorll! in a!J!,ei~l"llll'(' anti

l;.lJ:l·:....ik,;;ical t'ompo~it.ion; The t.ypical g-railltl' is a.
• .,:i:r_~':"·.:r:1i!lf"d- lJoJf,rrnt:lliiJli:' rock. with nlUllerOllS ~j~L"CC

!"'r1,~::..~lti(' l~rYHals ,;1' ie!;;:,a.r. and C'ollsist~ 1'5sl"lItially oi
~;;;,r:z. l':."l':I'.JT. :iimllllit'a. Till' 111I:iJ"t;i:o; 0; Ihe usua] \'le-al'.
~!;L-~': \';'lI":t~t\' common in !::,rallLticrocks, If is \'en- i1uiiorm:

";fl .izt.>.r "P[~ h,:di itJi iJldi Ji;:lnle.lez-.},<1llCi onJ.\~ (X·('il3iViliJ,11.\·

~al'::~·r. and porphyritic in appearallce. The it'I~'l'L\ris a
wi,j'~e \·3.l".i.et~' 5ho,~'.ing lIIflltiple twiuJlin:;-. and. "~t:"i'J·t.'~t-JJts

:tll\." {.f lnore Ull'lllbC'rs oi the I'lagir:clase spries. Horcun
;i~ /;tr;", phenoC'I';·::t:;: lip to a irJc1Il'~ in Icrlgth, .:lull aho ,'s
";Ill;dl-.'r c!"\'!"talsil1 th~ rema'illl:ic-roi the' rock, niplitr~,.; the
!1";lIa! :l:icn. prl'~~nt. and lIIt1!:co\·i[f: CCCUN _oulyto' .if. \·er-:,·
:'llnli I.'Xtent. The biotite was t hE'" first mineral to (.·:',·stal­
:i~i·. al1d numl~rotB$mall tlakes are eoutaiuC'd III the (loL·ph;-..
ritic fe-:~~)ar!!.

Tlh~ !"o'ck is cenf'ralh- termed :-ntllitl', but it is pl'ouaIJh- a
::ralll..J.:orite ('eXct'S~ illiJ.;;io(~]as; 11\-"('1' orthoda:;c), 1\';1'0.
;,,::it'a:l'; ir is Yl:'TY s:mibr lO ihe11(','onian £,railoJinriit·:,: vi
\~it:toria.. - .-

I r~ ~ !lI:~ R im:::i.! 1'OOIll<l Y ~:tlle\" lhi.:; rock occurs at ,the ~Hria~"'€
;:- 1Wi, ::'I.l:a:~~d hc.-die~. oue -ill lhf" "'est of rhe Lii:st rit."l, ami
.;, •. vt!': ..>:- :ntl':ie ..:a~t(~l'll p:J.rL The \\:P5'tern body ,l'~:t('ll':ls

~. ,1n ;1) d".E" !:or!h and :-,oHth, and iomls S(1('h prOmirll:':lt
j··;itll'l"''''''; J.~ Bt-h ~t'yi5, ).ft.Jlallrice, Rillyc(lck Tier. Jh.
:'tr··';;!l'h. ~C', The t';Lstern uo(h- forms the elc\'ated t.'Ollllt-n·

;L!"{.IIIH.i \\'<t:;Jborou!:::h and the 'Bhie Tier," and cxte-I,ds fni­
lhr·, ,·..s.~rt'rh' to th~ coast. Totbf' notth it formsth" 'It-.
(\ll:~":-OH U'aw;(' and a lI1rg~pl..riloll of thp :mrrOllJ1din~
t""Ullry·, aitllOHgh it is -'con'red b)~ TeJ"ti,aJ',r and la.t~1"

\if'!'Osit!;
Throll;;,h sepamtt."d at the Sllrl,1CC. thpsc two bo<Ht.>,:;

uhuoaba·dly unitt- at 11~pth. and with adjaC('Ilt outcrops 'if
::!"auit.': iorl!!. the I,~ holith of :-:orth-Eastenl Tasmania.

.~

N
.,..;
1:.0
.,..;

"

The age of the ;.;rallile canllot be pl"el'i~ely fi::o.:cu withil1the
dh:rricL £t is 'il\trl1si\"e imo. :Iud I flere{ol"p \"Ollll!!er rhan,
tht" CilLlldJro-Onlodci.i:LlI rocks. It is O\"~r!~iu b,' Lower
Tcnian' :;;;t-dilliellts,and is thell'ion' older than tllt'se, In
oth(;l' jlarts .Cii':J.:'I11'd.uia rr ralllte iut1"udl's Siluria1l ,'l'Ol·ks•
and is o\"erlaill b\' Pt'rJllo~("al"uol1jiernll:i rock~, i1l1d iti.
tlwn·ilJ]"(' r~~ardeJ as l)t'illc- ni" Dl-vollialL a!::e. In ac:corri.
alice with 1 his t:!\'ideuce the ~I"allite of the 1I0nh·easr is,
also reganh:J as Pe\"cnian. '

III tht: ,'it".inity or gl'eis<-ll anu otht'1" fOl"lIl~ of titl'lod~s.

t,h(· nOl"ll1"l~rauiti" i1\ gPllerally aU::'l·ut. and all,l;"\,ph,graillftcl
ll1t1:'t"u\'ile 'fJj· 11lH~co\'ilf'-biotih' ~fallitt' q·CIlI'S. TOll i:llI 3. I i Ill:
j.:,;. al.~f) I'n'~~llf in lht.· J~l·allitt·, b,~t \\"hiil' ::,vl1le oj it may h~\'e­
bl'C'1I :ortl:t>f! at thp tinlt· or ('on~oli{.l.1.tiOIl of the :!ralllt€'
U1a~)])a. lllOSt. if not all. appt-ars To have heE'TI introdnce-d
durill~ Ihf' perioJ of millel"illisatioll which accolllpatli"u the
fiual pha,·k· of tht' consolidation.

In tlw Jh:tric-t to the sonth-eal'l of Branxholm thE" granite
is (1,'eJ'JalJl ar mallY places by !=Jllall areas of ~,he CamUTQa
Ordo\"ician rocks, Th{' juuction oi these rock<::. repr!~CDts

thE' }/Pf)l-'r ~lII"fa('C' of thE' granjtf" batholith,. which is ther-e-,;,.
fort" intact at these places. and has s-nfi't>l"t'd little uf'llItda...
ticJl ill adj':lcellt an·as.

(1,) "pl'f'r JfcHI:fJ;r,

[)iabast· of thi.::. <:L.ge at't'Hrs in the !l.outh·,\\'es[t'rn portion of
the di:-=-tdl:t. It is a. lI1~clirllll [(ll'17arsC'-!:raitlC'd rock similar
in ".";"f'r:" re;:;rll'('t to ,h:1t found ill l11an~; parh oi Tasmania.
and <.'oTl!'.i:'titll::" of pJagiodaSf' iel<:par and .tu~ite. It has
bC"ell (l~:=:c'rihf!'rl !l.O often t!lat r('pdifioll ·h"'fE' i~ llnHeee!e.sa,~~'

The rO,"k fltTHI'S a" ati eloll~a1c·d ch'ke·Jrkt· ood,' about
hiilf ~ miil- widr. an~ with;' tre-lId-,from lIonh:we-St to
~01l1h -I'asl. Tn the 1101"( h-·,'.'est it:- (-XH'llSiol1i's ('o.\'er(>db~
Terliar,\" \Ia:-alr. ilnd it \\·a::. BOt folIo WE'll ,Ul':- :-re,1.t di!o\t.illlCe
to rht" ·:-:·ol1th-i· ...!lit. On it:" \\"eq€'nlfo:'>:tr(,IlI'ir,~- the rock is
ilHr1H:j,:fo hlTO Ot'\'r)nial' gr:mitt:. and ollit~ east~rnsirie it
illtrtldc'::; ('ilillbro-Ol'do"ician rocks. The di;lha...'~e imrl1!'"ion
thPl"efore ,took place aloIl~ thejnnt'tion of the~l'allire and
the- Camul"o-Ordo\'ici;l1l slates, .

Thr- lipId t'Yidf'llC'{' in Ihi~ an'a J)ro\"e~ the lliauasp to be­
I'n~l·Cil1l1 h'"v-Ortlo\'il'iail :lTlel IlI"P- Ten iar\·. A t )oft.. '-i.ca
toria. To Ihp 'Sollth-·east. it i~ inTl'lIsi\"f' illt:> Perlllo,Carbon­
iferoll!lirnck,., [II other parts of Taslll:lniair al~o intrudes
the Tl'i3:s-.Tllra rocks. Its age is therdore post.Trja1\~.Tl1ra
anu pre-Tt>nial'y, ilud it is g"E'IlE'r'llly refC'rr(.,d to ilsl'"ppel'
)[t'5-ozoic, '



20

The lllill('rai thE're-jure .J.ppl'ars to lJI~ nh",Lr."o't·'" cal..
Chilli illUlllllliHIll ~ilicatt: i111alo~ou~ to a zl'lllil,·. \):: ('0111&
f\<irlllg the all~dys('S and Ihe i(~rItlHJ;t (";d(,lIlafe',l ~::~rl·t"r';l:1I
with kuowll ::pco('iC's it is fOllud Ih.ulhe IIl11ler:ll l·;J!11'.'uns
ail cxcl'~soi .dulllilla. as ShOWll by the (',t1culiltecl !\"':-I]illLl.:...-

(t':, :11" XajO ~AT,O,ISi<), :;1[,0,

TIH.' basalt wf'athers \'en' ral,idh·. and SOlliE' :::l'\\'::; al'C
n]lIlf):-:t I.·olltpll·tdy rlt'co1UI,t...~ed. ·wh-i"h· ot!tC'r~ relll:\.:n qllit.~
J'1'('sh J.ndharrl.

's"llllle1"QlI!'1 fio\\"::t an' 1l1ulou!'I,·dl.\· r('lll·l':o:ellrf'd~:.:. .t!lt'di::.
aid. bill it i::: 'Hfficult tu dC·ll"r.·t d,ilTerf-lit do\\",.. 1:~~~t'::~ "Hit·
ahlt' <'Xpt,SllfPS OCt:1H; Bt.~t WI't'H I~ral:xhohll :L II I.: ni!,~;}­

j'Ol1'lia PIl.!'· uile flo\\' :q'll(·iU·S to U(· prl-<:~·llt. hilt :t ::: Ehl.~"liJL·

that at l~~st t,\\·o arc Tl"l'n·5':~lHd bel\\"t'eI1Ll,"g-~r,,"l1~,i <Lud
Ringaroolllil, Scmh ot" Rill;;arfJQllla tht" Jlilsalt ri.':t·:"- to
IIll1eh :..:TE';1tC'1" altil\ldes. ;lIHI is !:'f'\"E-ral hlllldrE'(: icoet:hick_
,,·hid1 I hit:klll':is may lJIe lil:J.d(~ llJl of 5-1::\'['1'<1.1 Ito'......~.

To tht' Ilol"lh-east at" Br':lllx!lulJll the di!Tt.'l'ent' :iuws <l.rP

more l"C';l(lih' d£:teded. At thfo Bli5eis 2\lillt. thrt'\· tlews
are ex'lJ.o::ed· ·in lhe- workings. The t,OlIOll\ 110w is,30 ieet
thick and sli~lttly \'cSirlllar at the top. ;mcl is aitnt'llt com·
pld('l.\· dt'C011\1'0Stc'U. TIl-(' jE'W lluah+:rcd j1orr;o!l_': c('II~is ..
or" a. tine·grailLl·d oli .... ille bdsalt.5illliiar to tllfo usual type­
Gccllni·lIg within the di::;trict. ThE' ll11ddt~ flow i~ ";0 rt:et
tlLit.:k. aud l"e!'t:; (lirectl .... on tllf'hottG~1l onE'. anrl i5- alllLost
(,olllpll'tel~' tll'Colllpo1'<:rl in .l :::illlilar ll1~lIlh.·r. ThE' Ilnal~
tered k~rllal~ reiuailliu£" J.rt> fill(:'-:,::-rJ.iHe;L but sO;l1(.'\\"hJ.t
('0<11"::;':'t" than tIll..' lo\i;r-r tic\\'. Oli\"il;(' oceurs ::;pa-ri!lf:"ly, and
the rod~ J.ppfoarsless b,1Sic awl luore If·l:.pathiclha·u the
a,·(·rIlgt.' t.ypC'_ The, miJdh· Il~w is !:'lightl ....'·\:fo5.ic111aral
tlk top. and a la.'·er oi ,:;rit~. from a it'willchE"~ toseyeral
fect thi(·k. ,::('p:lrJ.tes i[ itom Iht~ IIP!"'l' ~D\\'. The uppt'!"
tlO\\' is it dE'II~~. fillE'·!:l"aillt'J. 1J::I~i{'t\-nl" ~'itlJ .dJllllUant
olh·ine. alld ~ii£:hth-· alll"~rlaloid:l! it; lJ!tlC'es. It IS

t'xtl"t·Il1(.'lvi·l'~i:-t~llf 'to Ih'e~ wt":llhpr at l·':r1:'ill loC'nlit:es.
allll jcl'i'l:s a n~'I"'" locb- sllrface. This flo\\" f!.oodeu. the ....al­
le\'IJi'\'olld Ib,' iilllilS ';-,f I he Tertian' .'=edi1l1t-IHS, and at its
lII:'l1"dil H·stS 011 fWC ,. rim-rock .. oi :!rauitf' t)r :::lates and
5alllL~lnlle~. It is at Il'ast l:2n ieN thil·k ·at its thkkrst
pa1't. 31111 t.'xtt·nd~ fr~J1l1 1)"l"uy t,o th~· nol'l h-E.-a!lltas far a.s
the l);l~alt· extl.'nds in that dil'C't"tion. Theunderkinc: flows
arE' expC'!s,etl alan,:; the railway oct weell HerriCK and \\·il1l1a­
.It'lth. and :ll'<.> ~E'parat('cI from the lfppq' flo\'; h~~ ,$.f.'\·C'r'al i('et
oi grits.

--10'4
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(r) r,.r/i;;r!l.

H;;..;:dtic);l\'a tlOW!; "'lillt'd th,· ....:l11,·,~ ortbe Rjn~;\l"ooma
Bin'I', ;Iud l.·olll!llt'lel~· r'u\-ereclrhe Tenia!'" :,r;"dil;~{'l1ts

:;:":";l~. Lah'r d{'I111dut iUlI ha:, n;mnl."tod' nnrtiou ni tho
~l:~;~Ji: hUf_ tht· l"o('~;lr 1l1"E':::!'llt n('('urs eonril:llfHl:;h' frani
)l-.'ln('~ torhe ::onh oi fTt:'lTick. .

TilE" ,·O('k,.i~. :.::er~':r .... I1.,· (j.itheo~H.' typP. but slkhr riifit'r­
':~I("'~ 1.~1' OlS(,('l'Il1hlt', 1hrnll~hol1t t·he c1i~trict. The~f' ;:;.re
'nil', 11:~UIl!Y- to tlw fa~1 that ::~\'f'r31 Tlow~ o-c-cllrn'-d. llllt
·.~al"latlC:IIBa~::;o llre~t'J1[ ill th('~amf" flow. .

Til,. ~l"\IAI ~\"HP. is ~ ~lPII~"" fill{·.£'rainpd.r-li~hth· ,"po:iclllar
~lil.:a.!r 111. whIch lllthndllill cr.,"st.'lls ca'nnotbe dereNE'd in
1\;~I~(I':"J!~·('tlllell~. T.arg-e patt:hes of grfielli::h.co](J\1rM
11'1\1111' (,;('('.U1". hilt ,duo.'" wf"ather ~ol·ap;dh· tha.t,thl~il"jOl.mC"r

~':."':':1I.("E" ~'al1 nllly h~ det("C'led b\'rhe holes and de-pre~!\ions

11.1 tlll"' l'oC'k fr01tl \·.. hl(·h tht-\'" ha,'{" ,,·.,,·,th.r-d 01,1 ~'TT"" I· . ..... .. . .,111'1 PI
:t I"(';l:=: .• '1 ,0 .1 \·.llle are also pr('~el1t,and 't lie l"ockis lindon hi edh'
a .IJrtSIC ol~\"l1le ha~alt: cOllsi!'1tin!! f)1'0bRbh'o( the E".5St,nti.i'1
~i1~llt'l"als .. h·JspaT. aU!."lte. nnd nlh·ine. Thf' rork is Il.Jll\·....da­
:lI11lal at i'ome localjti('~. hm the ·am\"!.'"d·lllf'~ are !:l'll(.l:lh'
,"pry ~lIlat1 and ('linnot hfl ~.atisfa("tC'I"'\'" determinE-d. .

. :\ 5a:llple of rhf' m:iterial from l)n~ or tIle lar,Yer :1111\'0'_
"1~1lE-!'= wa:=: illl:Jh·!'erl ill the )rin('~ Df"l1;.l,rtment l~hol"i1to·r.~
",nth tllt" jol1owin!"l' rp-:'l1lts·_· • . ," ' ,

.-I

-I----_.



A 1'4"uhl"r llHeOilllillHI I~"I'W' of bit:i-idt rUI'I1~';: ,h",
u_·,:,'1II (in,," U,"("r 1111' )Iaiu Crl'ek II:':ul, tt.:- all
"Xlr"Il!':!,'- (·fllll·!'('~,f;riilll·d ~'"l'e, iutli\"idual CI'.,":.:IIlI$ -.':try.
ill:,:' III :~Il:.."dl up 10 ~:--iIlCh,. The rock is 1i1lgoel.'" \'0111.
},u:--t·J of i,·i~l'nr. nnJ 1I1i"inc is a IJSt· lit. "hi~ j·01.!"S.,.
::rait:t,,, I/'P", j:-o I'rl'!'('l1l PIII:.~ill tllt )L,ill Crf'l,k J..:'ad. If
it h.:!' am: '"l1lifdl'lll \,-ith ;111\" ci ThE' otl,,!,l" f!cHn'. it !!' 111',)-
Inl.h- wid-j tilt' Illiddll' Huw oi rlJf' Bri:wis )Iilll'" '

T!:(, :.:·.ll1rC'\, or "onn'I.'s of the flows Jia'\'(' m':LIJ('C'1I IOt"ii1t'"f1.
:lIld thf',\" are proLahly,.till /'o,"erecl hy rhl' \·xi~_!ill~ ha,:;;.alt.
Fn'lI; 'The ~;e\"~lliol1 ·f illE' ha~;t1r h _Ihe ~'llill: dHill::a­
1"1' ':nil. allli arttllltl :'\101ill i,~·"·"1t i:: ~\";d':'111 Ihal ,ii·lrl. at It'n~I,
I': 'tll\' il::l:,;driclaY;1 ()l'i:.rlll<lt r·d ill !lIi!' lo('a~ir-\' aud flowl.,I
.ill',nl th(:o '\"n11.E"\" M·lht.'(dd Hill:':iLi'QOlll,1 TIi\·I::"T. T11 .....
t'xt~'''''ll\P? :'olillipl'"n ~·d!:l· or tlH~ ha-<.;~lt wa:; nul eX;lluint'll.
;ilui i,i~ 11()~sib;~· tlwt til(' ~OHrc;' lila\' be readily lc"'atC'd_
111 arlrljri~1l to tllis SOII1"('e it'is abo llrohabll' tlI,H o1h{'Ts'
~·Xi!'I'.i ill tllll;- \-iciuitY oi J)rrh',", awl :.ran" ri~t' to tllC'
Il!'I,,'r '.lldl·~O:,:"i')ly til'jfj(lll' Hr.;.\\"~-~· and "11::0 tf' 1h" ('"oar,"~

I,~~;.llr oi the )fainCrt·C'k leau" Bldhnan's BJulL (!T Gra,-'!:;
lIill. lws oren (Ir::rl'iLC'~l ilS all ('xtinN cralf"1". hut rep'rt"­
!CIllS HWre;\'n sU1'iac(.> flow at a IlIlIch lli.,.her I('\~('l (ISI1I)
iC'H ;"I,:-:\"~ I"!~""~l'it) th~ll t!l"is('ill Ih~· Hilli;rflOlll'\ l'alll"".

Xarro\\" dykes of t.'f1lllplt.·tC')y dE'l'oill}lo::t'd ig'IIt'OlIS
lllafE:i'ial_-oC"cur ill the gr<l.lIitc.- country to t-h(' south-east
c,i r.rill~xholm., )[any oflhC'~e ,'plH'ar to rflpt-e!<I-i1t r!("{"om.
po!-ed b"sic rOe'k-tYl'es, !=ilHiJar to ua~illt. Pil'C"('S of rela­
,iw'h"lIHa!t€>red ba:.:alt oeClll' nf'af S.OIlll' or' tht'~e (hkC'!l-.
Ihou'::11 !lQlle \~~ere irH:J 11 I ;/1 s;(li" It is prob<lhh', th,.;r~tun:',
Ihat SOllle of thE' d"k("s. \\"("l"(' or lJasalL
Th~ hrlsalt "nit" -l1l1l!E:'rh-illg Tertian" Tacks ('{'I11lainil1~

,,"aCId ,"\11' plant r(,lllail1~ll-l"(" to hf' ('on:rlaterl 'with .. iJuilar
(.o("("(liT·:u('e:=, thrf'11!!11f'lH TaslIl;inia. The ),:.af-hpds rire
TC'i'~I';edi~ ilS Lo~\·C'rTH'iilry. amI th<:- basalt i::,'TE';arcl£l'tl
:r .. ("]"i>ir:<::hi\o= p~']"il'd, Tb' h:l!':dt ,oi the Rill::;:"r(l('ll1lrl '~al.

J-E'~- i:: rllE:'rl'-!'ore rpg:lI~d£l'd as t:iosiHg' tl1C pf'!'iotl oi Lon-cor
Tert:ary :'t>r1ill1ent:'ItinB~ -

(4)-THi:; )rET,\~[Or:PJIIC ROCKS"

C'olltaCt.:llE'I<1ltlUrllllic roeks are- the onh" (lIll~ which
O('('"ur \\-ithil: 1ht d;~t1"il't. aUlI oi thj'st> tllo;e whid,ila\."e­
be(;oll iormt'd b,- the crl"allitic:ntl'l1siollS are the onl'\.' un('s
of illl\.' extenr." The ;:l'Ctllllhro.Orrlo\.-jrian slatps an«,.:LlId­
SiOII~:;" ha\."e bel'U alt('J'C'd for somedistal1ce from tlll'ir
("Olllaet witL thl:" e-nlllite, The alteration' is. of l:OllrSe~
gre-ah"st at the- eoiit,1C't, but the a('111.o:1 contact Ii,;. seldom
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~"PO~I:"(1. In the deep railwa.y cutting- at the Sl1ll1Hait l)f
the r.,ilwi1\.".I,('tweell Legerwood i1nu Tulenrl{'j>l1a, a l500d
:St("tiollti~ :'xpo::l'd, a.lthough tht rocks arE" Ia~g{'ly wt"at~­
tred otllfl dl:"cuinpost:'cl. Adj~cE:'nt to tlH" ~raillte the sed1·
llIentan" rock5 (sandstones) ha\.-ereC"rystalhsed :l.11d forl11e.t.l
a !1l1f>:~":linf'd rock t.·ontaininc contact mefamorphlc
mint.rills. Wllidl ha\."(". howe,"eor. heen dt't.'Ll~IlP~5t'c1. ~y
\·'-f'aI11~'l"IlI~. Omside- this zon£" oj rt'cr_\·~talh~i:ltlon.the

en('C't i~ );::-5•.1lHl the rocks han· been ill,tcl'eu to hornfels,
(I lli-lrT""itE"':: l1anh'lIed :"aud~tone::':, &c." unril finalh" Ih~ 1101"4
lilal- t'\'i'e~ (l("('ur. The quanzit-es and illdllratt"d san~.
"t~~fo'''" ar,> fhl'> ("f'l1l1mnn t\'lle~,"1l1ri f'l('('l1r al' T.f'!:! ....r\\"nod.
Br?1l::·..:':lOI1I1 ..1nd Derby.."" .•

Thp,iia.ha!"e has ll<ld little 01' no errect all t-ht" I.nrnweori
roek:;, ~nrl rht ill'tiori of the hil.::'::llt on tllt' Ullrt,'rl::mg Tt'r 4

tiar:: ~t'{liltlt'nts is nf'~ligihle.

(.-,)-STRt'CTl"R.-\L (':EOf.Or,y.

(fI) GCI/rrnl.

Tht' sTru('turpoi 1he district is (,olllparalin·ly j;impJe.
The Call1br9~Ordo\.·icjan rocks .hase been iol(lecl .iuto. a.
seri€'!o: of ,11lticlinE'sand synclines. and also largel.y, taulted.
The~t" Wel"fI intr11lled by a portioll oi a large grnllluC' lJflth~:

;itll" Diauase iutrusions penetrated the abo"e all a. -:"II1U:

::'l"ale" 'the above rQ(;'ks were snbjE"rtefl to a long- P~rlO~ or
deHucl:ltion. ollring whicb theri\"C'r sy:::tem of t.he anclt>J.1t
Rill~;1rO("lTna Ri\."('r wa.s ,:,,"ol\"('d, Th~ \'alley oI... ,the m~1l1

st-r(,~ln_ and portion of its rribl1t<i.rll:"s. were nll,ed wah
Teniar.- :,,'!:'dilllf'nts to a thickllP,:S:' of .:'00 feet-. wln.ch were­
in lurn' eo\."~r('(l b:~_ flows oi basalt up to ~(lO iE:'d tluek..

Ib) Fo'd;"[J.
Tht: C,lmbrn"()rtlo\'jciall ~ediJl1('nts ha,"e lh'C'u th(· only

oneE sllhjt'l'tPfl to l~nrth-illo\"etllL'nt~, f'am:ing ioilling. oi
the $n:ata-" Th('se rocks haye l)f'en ioloE"d into il lIullluer
of steeplY-fiipping anticliuesn,ml ~ynrlilles" Th~ gE.-Heral
strike is irom north-uortb"\\'est to ~ol1th-somh.E-a$t.·

(..) F"'''';lJa.
On,h- a ::'Illall nll1Olll1t of ro1.uhill~ ..ouhl he t!('tE"elt'(! in

thE' d~,.tl"il"t. ,im) thi~ occllrreod within 1he C~lIubro-Or:l04

\."ieian !=:trata, It is prohabte that these rocks are largely
arrt."l·1E"fl by f::lults, the nlnjority of whjehcanuot. be
fleh·('terl tilron~h l:\('k of exposure's. This. iaultin,!: would
be can,t'fi b," the Oe\'mliall anuany pre\'iclI!' pl:'riod$ of
dia!-trophi!t1~i, -

I

I
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r.lUltill~ IlIa\" al~n h:1\"e (1('C'lIlTed duri:!!: tile dzali..1:'fo
-l·:II·lI.!',i(\lI~. ;mel ;1t or IIPHoI' tll~ l..'lo:,t,;' of the Tl'l"tiary :l:vdi.
:; ..O'Iltalltlll. I'llt \'t.mlll lIul lJ c dt·U·CINI.

(f!) Iflltl"'".'- Int"".<;'j~lil.

T}it· ~rallite Of'C"ltrs as t.wo "l'parate i!1trllllinll~ into thl"
(;'-.lIl1,rt.;.U~d,,\·i,·jilll )"c)l'ks. Tlle~l~ iotlll part:; of tht. batho­
!:dl IIi th.· llo'rth~"IH[l:rll ,ji.~t.ri('ts of Tasmania, a 1111 at
'L,'plh ;lre undoubted"'· {'onnec[{'d with Ihe mail] horh' or
Ii.:· l'ltt~r. which lilld;rlies the di,;trict. -

nuh- :1 slllall area of diahas~ i~ PT(>S~ut..1nd thj~ (1('1'l\r~
;, .., .!;·m:t> ,h-k~-!ikpIJo,h·.

Til·' T.-n:;n· lJ;t:-:alt 'Jl:l'lll'~ ill rlll: iorllt ot l·(JllllliJ.rj'jli\·~I:·
i :.::l:-Ilri;lc., rlQ,,"S.

16)-GI::QJ.Or. 1C.-\I.HI::iTOn \".

Th.- :.:+·"i'.l~jl°<l.l hi:;,tol'.\' oj the di:;lrict is ur gn:i:u ilrip0l".
. 1.0:1',· ill' /Ollllt:""ctioll with du· alllL\~ial till df'po::;irs-. and will
1 ::t"l"t'r'OI'~ b(;,COll:,idE'red in derail.

.( Ir ' ""11 fll"l,JJrt/o/'iri"" ;,:"t!illlf'lJ roriVl/.-Tht~ bi~l-(ln° of
11 •. · dbtrid. as reprpsented by th€' rocks at tIlt' ~llrIace.
IJI,::in~\\'ith the period of C<lmhro~Ordo"idan!':t'dilllt'llta_
t:"1I. Tlle rocks llpon which these were laid .10\\'Jl are
1."\\ ilt~rt' «·(po~E'd. Layers of ~..'lay and ~and Wf're' 'iorlllerl
liu' :Il~ thi:o p€'riorl probably lIHdl:'r cOllditlOlI~ oi 1Il0il-ernte
,il'!'1hso

j~) "",,6,." or Prrirffl" 1'// /);u"'r'J,p/li"f1lo-A t Ollt: or morE'
ppl'iCl"~ ;:tfterth€' deposition of the abo\'e ~edillwllt!S.int(-1l5e
('artlJ-IIlO\'em("nts atTecterl the roC'ks. The Hrara \\"er~
J,.1d,,(1 illtr. (\ ~erie!': of ·ill1tit:lil-lp'~ and ~'·lldill(·S. alld also
iau;tt'11. It is probnblc that the 1Il0st rll1porti:llIt oi ,!J('!'\e'

I"'n"d:< \\'a!' thar ar tbe- <:lo!'>e oj the :-:;ilul'iall :::ediIJl~llta.
·'ic'll. aud ronll('('!C'n \\"itl~ the intrusiulIS of De\'onian
p·'dIJt('.

; 3) IJ. r·"/':'/IJ ly"f'I/I .• 1,lfl·/I ..,;'If/:.... -.-\.{'(;olllpulIying tht­

',ii~I~'I'(,Jlhi~ll; ar the clvst· of tile SilUl;~lI pf'l'iod the>re
ro",'·lIrr.·d ;an;t:" iutrllsiOIl5- of igllf'OI1S magm:l thronghout
T~L~!lla!lia. III ,he 1.lotth·l'a:)tenl Jistl'ict these intrusiolls
Wt-r",Ji ::ralJitE' llla~lIIa. and rhe rOllsolidiitioll'thel'eof
fb.I::u·d i;l 11k ioi'rnaiioll of the granite.

: H /'",.;,,,1 ",~ On'./), jlll"':';'HI.--The clo~il1g s,ragps oj the­
~r'I:"(.li(iHI icon,oj tilE'. g-l'nllitt' magma. and .the passagp tllt're.
tlorq!: c.i\·a!10urs awl :<clutiolls. resulted in the form<rtioll of
1h.·, iII. !:olc.i. <.l.nu 01 Ill'!" loclC's of the north·eastern di!':tt'icts.
Til.· lin 10d,0~ W('loe fOI'lIl~'J IIlhre partir:ularly in the-gr~nite~
and 1hf~ L"old une~ ill tlw inJnlcled ~lat(>s and S31'dstOllCS.

(In I', ,.',uT 1,1 n( /lluln' ;/)1/0-rl'O!1I the .(:Io:::p. '.of the
~i!ur,hll I'{'rind unt:il ~h~ CUIl1~1f'1l(,,(,11H'1lt 01 tlH' Pc..'rn.p-,
<.'.11 LJllil\'~'Oll~ the- ,h~rnC't re1llal1lP'd :t land::'lIrf;1cc.. Cur.,
tilllh·~l tlPilud'lfioll till'Oll~holl! this pfriol! l'f'su1tt"d IJl ;the
{r'l'tlloltion or ;\11 ('xt,'u!loin; pPIlt"plain. pl"ohably lhrO\~ghou:-.

T::Im1allin.
rt~'1 I'. "",,,.r'lIfT,,,,, .. ,,·,..,,;,, ...·,rl.:,,,,·/llnl;,III.---Alrllnngh no

PI·!'mo.(';Lrhnllii('t'OllS ~trala arc p~oe5ent in the district. they
alP kWl\\'ll to .occur to the> north and ~OlHh•.lh(>orr:of. <l.11.d
Illlo:hnhlf'tilv cO\'l'r,.J part at, h'ast of !hc 1IIstrlt't. ThJii:
}1l'I'J)I"-C '1IliOlllf r 'rr;11"; "..ri i Illf':ltal i.nll cC{'l1 rred. on t h,. pC'ne,:,
pl'~I~l'ri "II!'ia,·~ of The C'anlhro·ilrrlo\·t("iau 1"("'1.;,,, :1111'1 the­
!.:I';lll irl"'.
- (7) 7''';';0·-.11'''1"1 "'·";"/I-"flt';"'I,-~~1th.Ollg'h"ll~ T~·i;I~-.THra
I'('('k~ arE'! 111'E";'t~llt. it is po~~ihle thaI !':t>dlm('llt;:rlOll nccllned
dll!":'!!:; rhi~ pC'ricd. an(j .hilt the ~,{·dil1l(,lItS \\·e-n'l.1id "own
on°l" ]1;lrtat lrast,of the Pf'rll1O o ('arboniierous ro("ks,

t.:':') I', ,.;"rI ,.! IJr I; IIdul ;"11. -._\ fl e~ 1he <:l~e oi •thE'. Peri'llO­
Carl':nliii·-miis ::Iud Trias·Jura ~edJ!n{'lIto.tlOn. ~f ,elther or
buth r/(·clll':"""d. tbp c1isl'ricl b('came a. bud SllrI3ct"; aud a
rOll£' pt·riod. or denudation hp.g.1n. The Tri.1.s.Jnra.

o

(if
pY..~('nt) <Iud tl1l' P~rnlO·C,1fbolliiforons rock~ Wf>re (,llnre!:·
r~·:'o,oed. and the !'trf'ams of a ri,oer sy5tem nracti<-ally
:~lr'ilti(':.l] with t!'tat ,it tht" pr("I~C'nt time hC'!=3n to (,~O'rl'Qd~,
th('il' ('o\lrse~ ill the unJerlying granite, ~Iatrs. ands:and·
~tnl1~. ,

Thi~ dClllld~tion a1l(1 !St·l'ea1l1.d<.',·elopmelit C'ontillllf.'n until
T.~'Wt'l~ TI'~·liill·\"tilile. whell tht' dli·I~r.in!i.!3rr::(lD];lr..in·rhad
a ~"'l-lk~\·h:H ~imililr Cl"lur:o:;e to thai' IIi the PT'(,>~E'lItolle as far
as HrallxholJll anr\ D,·r!"o, bnr 11lt'lI nC)\\Oer] more to the
Il~J,·th. illl·.;.I c."'llltiIlU('d. its ~:oHnj(' to Ih~ west of the \\'l'!3t end
of the)!t. C'all1l'roll H;1!l~E'.

r!)).1 I't':"'/ "I R.I,,,;,.,· n'J1r',~';"1I ,,1 1/" l.il{l~1 rllld
I " .... 1 r T. ,ol·.,r 1/ S,."'; :1" ,dl/' i.", .-.-\ !'C'lat i"e dl'Pl'l':,,~ionof

:l11·l"llii tll1oll·c~:m1111,..n("f'd.(·i1hc·:·dll':' to slow ~lIh;"i,Jt"n("l'of
the bud ilT r1~('Or the h:"o,,} (,f !hfooct-an°!ll :o:;nr,i:u:t"~ This
appf'iLr5 tn h;'\\"(' hfl'en a ~l.o\\' prnc~~s. ann rl·'::ll.ltc·(l in... th.e
(J3mmin1; lip nf thf' w::lt('r~ of th~ RJorl~Llrooma nl\~et"o ::.-edl­
m('lIt~ wI'rot> UI'I'(J!'itpd in the n'Sl1ltlll~ lakl~. or rr(·~h·w~,ter

f'!'=tn,u o... ,IIf' Jll;\tt'iial (:"::t.nd. grir.~o(';) h('in~ <:llpplicJ ho'o the
milill ~tr('am 3nd it!=. adjacellt lrilmlarif's.

Th(':o:;t" proc('sse-s ronrinu('rI ~lntil thC' ~C'd,i!ll(>nt'J,(l(,~U"IU~

-Iall·d a-~ far ur~tr~am :I~ a POlllt 1,rh\'p('T1 Thn~:lr04~Jnn3.nd

)fUlIrir·t.'. 'lind athickm'ss oi ilt ](';\M ;J50 ff'd :lccllJUu.lated
to tile- north of Herrick.
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~t>(x'lldary till tll"pb~its of ,"arioll;;; at"+:'s {rom Tertiary to
R.,\,,;,!It han U:'t"1I iLlrlllE-d within the'rtistrict. The BE-cent
:'IIE'!1- OI.'l'lIlTrd ;t!Oll,g" tne l'OItI"~t'S of tht'pl"e::=:~llt SUE-am",

:Jllf \\'''',,, :mn'c:w ami sh,dlo\\- .mel nf 110 ;:TE-arli·lIl.:th. and
n;l'\~I' ht'e1l1l10r" wI" 1~~ t'Xhall!'lf'd. Otht·l·_!1-.,·,tl .. ,':::~Hlth ).Jt.
l'3.lIklon. arE' Ilthl·I',lIll·il·lIt th.ll u RI'('t'JH .

'\"'ithiIJ tht· d{:,fl'It-r l'Xall~iJ,t'{l tho:,e oi j'-O\\"l'r Tfil"t·iar...• illYe
it~I'!Ilt·dl1h· :<jJl·l.:i.1J. object of part of this jll\-e,;ti~atio~: '=

• \"T.-E('();\O)rrC GEOLOGY.·

.n)-T:-.:TRODL"CTIOX.

Th.. l:lost iIUpOI·I<l1l1 del'~l!'it:> or 1IIt"lalliC' Itliw· ..al~ in lhe
l:onh-~'il..;:t·l·n pari I:f T;I:i'1l1;llIiil art, thOSI' vi till ;Ind '''old
.• e- , ' ..

panlt'ularl.\' rhl' lill'IlIl·r. Th~ tin Ol'e i:- iOHllll in a5~oc.:i"'tiou
with th., lar;-t" an'as l:f ~ralliH'_ and ol:clIrs bmhas pl.jnlan­
.aml allll,·ial d{'pusit~. h is panic.:uJ;u·j\" abnlll.};ull within
tilt' di:<llil't, alld to th~ :,oltlh- ...a:;,t, ~ollth. ,,11<1 t'iiSI tbl:!'l'"oi
:-ll tIlt" \·'(,;lli,~· .,1· TIuuy Flat. \\",·jdhc'l"Idl!.!h.· BIll,· Tier, .md
)le,. (·;{tlll'rOII. -

Thp :.:,dJ Il'dt':' an' a:;,.:"dJ.II,(l ''':r!t Ill.' C<LllllJl"f',.';ll'dci,~i.
,iall ~Iat.',; .'lIlJ :-all(isroIlP:5. Tht' Illest im·,un'lllt Ji~lcl :s
dwt u! :'.rt. '''inoriafo the :'0111h. hm (~thC'I'~. ''"l1ch as
"~;I1·l··'IlI;lllla allli Fot"(":'lt"r. al·t· :-lIli<lt··d ((Jlh;: lIonlj of the
di"'rJ':n,

Gt'lJl,;:tl!ll~·~. ~H(·h as tOpi'll and :-'ll'l'hl"E'~. an~ {olmd
O(T~,:-iOllill!."ill the ·allu\·ia·] tin Jl.'posit~.

Rf'("euti~; auelliion has b~t'll JirE'('t~il (0 (If'posits oi
ar::=:elltlpyrue.ull lhe :O:Ollthel'll flilliks oi :'\It'. Horror, but
the.'" ha.,''': !lot yet heE-1I prm-etI oi e('otJOItlie ilUl'l;rt:lIl("~.

Tl1l' d'··'I,'j~it:- that will he (;l-'~crih~J ill lhi:- LlIli"'ill i.1f~ r::e
alluvial rin ore:::; withiu the di~ui("t ('Xa1nilll:'d.

In} f."II""I" j,./·finr!1 .-11111/,;,il lJ'l'nx;t~.

(i).r"I'''',. II/ ,I.. 'J"p" ...;t!Ol,~Th(· Lowe-r Tt·ITian· alhtvial
dt·rlOs.iT~f'Ollsist.. of ,C·Ollg!CiIliHates. graYl·1s. g'rits. ;1I1d sands
.:on1aI1l11l~ l'a:-:,~ltente, Theuouldersin ,he·l'Olll.dolllerates
are- dli~·rl.\·, of f:rallitl-' and white opafille tJ\lal:tz:. _The
g'l'a\·els. £,Tll~. and ::-ands cou!'ist almost elltil'eh- of ola!=s,,­
"'-Juarrz hc'mJt-l·cmpl'';I·d granite. :J1Jd il slIbunJi.,'att",;i,7Io1IU·t
of while opalll1e fln.1l"~Z. The c·-a:olsit<·rilt' is fli~tribl-lied
throllg~olU tilt' .. cl~'ifts .. in the fonn of sHlalll'iel'es of the
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1'.1) /;:"""-';'111,.:,./1:".:.,/1;(" 1,/tl'fI,-ThC:' 1.owt."1" TCl'liar\"
:"'. i·:It·IILltioa \\":\~ c1v.:.C'd bv 110\\"5 of" hasilhicJa\':A uriL'iu­
;,t 1l~ I~n.'m ~;'\·t'I'al 3QUIT-f'S ~\~ith-ill the- Rillg-ar11uli1;l Y;llit','"
III ";:'1111' ili:,talll:':S Iht>rC' werr> !;IU:l.ll illlt·l'v.'ll:5 orlim~ IJc'l\\"t'cll
:-"a'",·:,::"in· :1('1\\'!1-, a:H.l ~ll1all t hit'ki1('!tSCS of T~I~tiar:,: 5'~·dilHe-llt~

\\"I·n' ch'p:,,.ittd.
; 11 \ I:. !,,,;,., l~·'f1·,.tf;,," "i :}." f,nn,I,--CI)I'ltC'mpormH'­

I,ll,.:\, "'ith, or illlmcdiatt'l\' .'i1\l"l'('cdill!.:"i th~ basaltic lava
'11 ..,:-, f il ...· 1.tlltl \\"a:- l'le\'ate,j r~'lal i,;ef~' to the SeaLy ;Lll
ail,',:lll! Jl,~t '[\lilt:- \'rpli.dto Ib:A1 by which it -.n15 deprt>:-!1-(·d
t:ll~':!I:: dlt' L.wl·!" Tl'rt;ary ~',·c;linlt"lltatiol1.

1::) I', r;',': "i /),·/1111101;,,11 (//(11 lh ,.,:J "I'IIU· II 1 ,/1 flj'·
/'I",.,:',uf 1:;o/, ....·!I.:f,fJi.-Tile ba:-a1.t Hows had IIN,com·

l,;,:t;,i\· i"il!.·'.i the ()IJlnll.~a'l'Pr:Il13.Va!le,', ,llld:::;o dll' drain­
~ll.'"'· ,;\::,tL'llI \'.'as aole- lr:-- n··:·;.tabli;.!l itsel (in it~ iOl"]l1er Y;)11,·,·.

Th::-· r..il1:.:aru'_'~tla Rivc'l" lh'\'l~lop'·u " HlCi\tirtering ("('I\1I·~r'
,ll"r(lo~~ the uJ.!:l<t!.t b~t\\'!'(,ll R,illt:arooma and nel"b~'. tm: hom
:,Llill Crl,tk tv the nurth-('_a~t· :t kept tn :he :5omh-t",,::t"I:n
eti::e of tho: basalt. ,lilt! rr:rrod,.,J ,;::,('0111·:;.(' in the .::raHilc.
Thi;;t'Ollrse- fen·cd the P. iu:,:ar.,t.oHl<l P.h'er pa~t Ihe c,l~t ('rll
~nd 01. th£' )oIt. Cameron Range. ,mel into il new dlClllllE'l.

ill:,l('ud oJ ils former Olle lli-iSl lhe u·e!=tern endoi )It.
( ·;)Il~erOIl.

Til(' ut'n'lopll1cllt of thl' Ringal'oomil Rh'er in its lie'\""

C·rHlr5e. oithe lower portions of iormer tributal'ies~ <lnel of
UI;wtrilHIf;u'ics. h~s prr,c:·t',.lecl in conntocticn with the
I'n·sp nr C')'cle of ·d(,lIudation. The present- Ril:g-.-~roor:.: ~

Ri\'t'Y has llowhl'rt:- ('lit clOWll iu::, l'OHI";i:L· to th~ If-wi oi the
(,!tler om'.

Ihlri1l!....- thi:, pel·ioel ri\"(·r~ra\·(·l;.: :!ncl alh1\'iu11l ha'"e h(,~11

~i,·p,,:;ireJ J.tl·(':l'taiu lc(·'lliti(·.~ .dong thc coursp of t~le

:-ll"t'ams.
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Li;u';' \'ariety~ The distribution is not uniform, and__ con..
C'1·~::ralil·'U {',-=CIII':" itt pun.if.:1I1a.r'lai-ecs, one or the prillcipttl
1"'1Il~ thl' lJii~al Dues.

fii, IJ,_·,,·;/~II';,,".-Tht"Lowt.'1" T.,.rtjal·~· s~dinleut:i OCCtlllY

;L l,""IJ:-irkrauh: area Qf thl'Ringarooma Yall~'y. a.ltllough
:!i.·;· ;\tt· :':l·lll·ral"~(:o\"f"rt,Jb\" ba$.:t1t. and outero.p at. 0111\· ...
I"':W" !."illt~. Th~ ~alllt" gi:n;ral conditions prevailed w'it-h
n-..:.Ln.! t<J thE" Jcp05itiOli of the iiedilllt'llts throllg-huuI- the
Ill;! ric:r, om this oot::::: lIor -also 'Q>ply to the ca:;sitl'rite COli­
L'Ir~t·Li :11 lht'" sl·Jiments. All the milles whi(:h ha.\"e b~~n

r'I"'ratil1:': 011 th .....~ed(.:po,;itsai·e !lltuatC'd 011 tht- SOllth .Iud
':'L:::I.'·;L:H ~J(l::: or d.t' Riulla:'uCJllla \"allt>\'. Fl1Lrht:'L ilS

\'"l~ Ll· ::.-~t:H irolll tilt' ~':oJpl:="~I.:al pIau (P!at~e 1.), tilt: lllllle~
:11"" ~:Iu.~tnl (,JI triiJlIli:ln· "1eaog" \·I1t\·l'jl~£" Till" Ril:~alonllia.

:".ld II'UUI tlll: :;oll~th ur :;;oufh~east. - Th~ Arha ha~
\\·vl'k ..,j'The- nl·a.uxhcllnl Crt't'k; 01' .\rha, lead; tht" Bri:.;... i;o:;

E:":"·lIfj,.d , 1I0\\' tht' UI"J~i~ C't'lltrai. ano ori::lt:.lJ!\- thl'
1::r:i,;arcUJllla '·id]t!'\·). tIlt: YaI:E'\· Creek leaa: the J!'rir-.eis.
Krll~id;:a Hr(Jfhers"' lIome; Xe\~· Dl"orh-t.·rs' Home. Xonh
I:rt,thj·rs· 1-h'IIlt' and Triallgle IlliIU:S Oil the ('a~(;ade lead';
tht· .'JlHlla! alld Sarah .\l1U and orhen:. au the );faiil Cr~E'k

j"au: rht'£cho 011 tht- \\"eldRin'r lead: the )Iool'illa 011 the­
f,'.K'. Crt't-'k lE':ld: thl' Smlth PiL-Uet·r prClhahly'oll tla' Glau.
~llllI't;" t"r€'t'k It'ad; and the Piolleel· all the \\·.inifordni\"~r
II·ad.

The worki1lgs of the-sf' mim's have iollowed the It'tld"
u('o\';IlS1reaal rc"'\\'unIsrho:- Rill~ar(l(qlla I~ad. bm 110U':- hj,j,~\"e-t
1"t':llht-d the juuction with the 'latter, .

fiii) (J";!liil ,./ IIII' 1}'I#,~·i,,~.'-T-he origin oi the dE."positll
11;1:-- all'l·aoy Lt'ell piC:[Hrecl ill thE' description;:; aUl)\·~.
.:\t [ilf con:l1ll'lh:eJllent oi t1l(' Lowt'r ,Tertian~ tra a ri;;er
"'Y~l ':'111 was tle,·eloptcl c.'ou:;;isdllg or a nill~aroo~lla River and
Ir::.'Il13l"i,·~ JlOI nluf.·h·tiinL·rcnt ·frollJ rlh- l;r~~l'lIt (JIles. Con·
!::-r,lIh'l'at'e'~,auu !.::I'a\'€'ls "','r+-- forllll,dar $OJIlt..· !ol'a!irit'" a]OIl-!!
thl·:-e str"ams, ~ "·hellThe I.o\\"er Tertian" ~ubsidence
Ctrl·lll"l"e-~l. .th ... JlI"O('e~s oj j(Jrmatiol1 of. t he series, of cleposits
Ilv,~' t-'XISI111g ht'gall. The ~rt'atel' portion of the mate-rial
'\'h!l"ll WI'I\T to form thc:se dl'posits walt contributed b,· the
ma:'l .slr"'am anll it5 trihlltari,es irom the, smith ana south­
~a~r ..~t l~~ ~ame time as this matl·rial was broul!ht atoLlg-.
t ~ll'!' c:assue-~'Uf". was also washC'd into it. This process COIl­
tlllllt'd 'Hmil thedo~')l: of the !It'riilllC'utntion but thp amount.
Cii .(·a~,.:itelitc t"udosed was l('sl:- in the upper beds of the
!=':'nes.
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(i\,') rill 1't(,~,~"'I'''t- a.lltl .I~,~""",t.rl J{;'~ll"fll:.-.-Th.e
ca~si1t'l"it{' is ~enendh- oi the d,ark-hbck '\·;~rtl"ly. :lnrllS

present in snlall IJil·ces Iwt· exceeding', as a ruk... o~le.
siXh'~llth or all inch in JirlllLc:ter. The sll1all ~lze is q1~e

to .th~ Itdistilllt'c the tin ore hilS had to tril\·el. and ~lus
traH,\iillA" h,'1~ aiso undouLt~dly influenced by phySical
nl(',1115 ti~(' i'rOlllldioll oj th~ black t,;'olo\lr. . "

OllLt!'I' min,'rai::: ohta:ned ;lloll~ with tht, L'.:J~Sltf'rltl'. w1l(·n
Cl)lIl·;'lItl'at~d Il'om rhe .jl'iil~ ailll tll'c5sed. j~rr' HIli TI II aliut:" ,
pyrite. lde::lll;lste. lIlon:uite, top~z. ('nnlnlhl!~l linclmlillf;
('o.nulI!lllll. ,('Iller,\', :lnd .5applllrE')~ a\l~l, ·~lr('ou." Th~.
Jl!t'QII<l~te (" black Jack ") is the, ,J:l~k-IJ~.:tI'~ ,·,.l'Il,'ty 01
~l.il~"\' :1111.1 1j':l'l1"~ 111 ~!:lldl !ar::er !llt"':'t':.<lhal,l the ~·1l5­
.. it':-l"itc. It- is ah·.. a\·s ,·erv :~IUC1l \\"att':--\\"(lrr: :.tll'~ rOllll.. It'd,
1Jllt \.'nnh· ~·;lll\lrl.·J ('I"\·sta!s oi l"'jI.H,1ct~risii{' S;;;l!'t· are
~'oli:~!ioli. "Tli... ],yrite:lnd tonl'tlJalil1~ :1l"C "'I'/lI~UJ, !nthe
nsua! (on:l ui Ill.::,!, lIliuer:ah. The III 0 ll;;' o:lt l' J~ Llot "t-'ry
pll..:lltiiul. !Jut j:;; r"air1.y 4.:0IUl~lfJI~ in th~ ~"jrJI1(>,·r. ;'1iw~'.
TU1';Iz Ul'('lIr~ 1111]'· sp,lrl[J!::!\· wlthlll .ht' i!I"I::cI,lJ ur is l..'0111­
mei;1 ill aJ-jitl.:I"lH ~pol'tions~ ~llch as :\h. (';~lllt'r(Jl1.•u.IJ\\~,·ld.
borung:h. Zi:-cou is \\,C'I) di.<:.t:'il)l1t~c1t aud Y:lrh~tJ(:S' r~llg·

ill~ ili't'olvur from nearly colourless. thi·Uilgil yelluv., and
t'r~'\\"ll {jaq:r'(JlI). to red (h.,"ac:iHr1~.1 are prest-lit". It N....·nr!
ill ..··I·~d! IClu:,l:..,d !Ii""'es ;ellnra!IYIlr..::t eXle':Il:ll~ ~'lI;l'h

ill ,iiallil'tc:r.
COlllIJIOIIC'orulI:11111l is well distrihLltC':l in !'l1lf.U (lu:l.Il.

titic·:; throu:;:ilcHt the ui:;nict) bllt the Sill'l,hirt! is !e~s

("nl::HWlI. awl qOlll::, oj \'alul:' an' r3l'e.

T.l"!"l' '·'S5'I~,·i.lh,d I~:i!lllal,( a~"e slIdl dHl.t rhell' Pl't!:::il1
is "itln-r Ul ... !!rullite, t>r 11('!!l1Ii.l1itp. ()r~n'Sil'n \'eiI::; in the
rrralll[('_. ~(lI~le It!" th(:zirt~on allllp!€,ullaYll' ill till:' !lm:t­
Tt>rti;;ry' U;'!,(':;,:it.:: lilay ha\·~ hf:'t'll ,l':ri\'ed frOtH lite b:t~;iit,

(\.) '"'''f:l''' .,/ 'I!," t',,"~~il'l'.fl._.A lar,;-I' :l~II.:n_lllt or e\'i­
(\('IlCI'! j'xi:::l:-' 011'111 thi:; ('1I\('::rioll, .:tnd tllnE' h laIl"!' ..10Hht
th;H t,iil', ::r:lt1i'1l" i~ lhe ·~,,)\1rr~ :'rol1l \\"ilieiL tlic t'n~ilill:rjtc
Wfl:; d,rivPrL Til,' till~hcarin; "trifts upon wlndl rup.
Il1iul'~ ilnYI' IJlJt:I.ued (,{'rar ilIon; tri1Jut<:i"y katl::;, "lltC'dng
Ihe Hill~;ll'hrJ;lIa ]('adirOI'n the :;;omh i-wei ~ullth"f'ast. Th'~

pn-S{'lIt· and .lhe olut'I' strC'ams wllich rorll\('ll t~lC'...e .1l:3ds
Uowc'll r:'-':>l' ::I.;l:lill' lor lH·arh" the w!wh' uf "IH'I]" If'lI;;lhs.
~o thai the tin ore ll1ust han' ""e'en oht~dlll~:1 fro1l] this rock
Ill, ;~·lditiol~. rht, minemis in n:o:~pci:nin11 with. tlh' ('as-

. sitE'l'ilt' art' ~'·lll.'ralh· fOllJltl1'O oe- oj g-r:J.llitic ori!!iu. Fur­
ther. rh(' III,;ll<-,rial, ital'ti('nbrly' thl' 'l\1ilrt: J;rit ilull sand
forlllillr; llll~ ,1I·i1lS. hil!'i_ be-en dl'ri\'t'Jp,riucipally}rol1lthe
dE-COlli I;u':-f:d~raujt e.

.' ....0,,-
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dC\('!OplllClIt;l( \\'01 k. wa!"> c,urLed uut dlll'iug' the r'~tio\1
},e\wl'f'l! 1':~9 .:m,l llJ02- :l.1Id il L't'rl.lIH :lllIOII!lt or ure

(,ld,lilll'l! :ll.:ltl' l,rl.'\\"'~':;. n!'i.·rilti:'ll~IH'~:..i.11 ill '::l"r:re:ndllr.

ill!! J9t)::, .+lJd CDllllllUl'l! UJltil ,l~.:!n" ]:1 ;leldUlOll to [he
Tl:-rtioiln- drifts ill (I:e ..:\rb.l.. Onl1112, and l'ri\"at~ bnd to
thl' ~]ol"th, rhl.' R~c·m :::allli:::-; :l!l'i ~r;l,'~·i~ i.dOll~ rhr nranx.­
hC:!rl (·r~t'k W-f'Il' :~c'llli!f'd ill t91:1 \IL:(iL'l' ~rIL!IL'~ai ied~·f'.

'\-,.r!: .... ;~.:: ~'<lrn{'d 'Hll' oJ:1 :~:i:, t::~f.-'!I:Cl~~ ,el,;,e r'r01l1 l~l:1 to
I~\::I). Frolll 1~1~('1 ullw<Lnb the 1111l1f has hfL:1I let ')II

tlli'll\.: ;ludat l;I'c.::ellt LJIlC nan\-i~ {·''"lltt:llllill::;the.\\'C'ork
~J1i l!-h: 't'a~:'llio?llT '!(,:J:;~. ;llld i.;ll'~lhf:r j;: ::·,C':Irin:.:: !JJrtiOtJ of

'dIe r;lili~::.:,: dllwp: \~·hllt' a third l'an': i:; wo:;';'n::;\":l"':;in
:-l"r.llllrl "I.; hl~ .lcl~"illill:': irr:'·:t~<;' ],!"u!lc·n:""

~/·,,,ll"I}I.-Tll(: bl,drccj~ ill Ill:..' ~r\:l1('r :l:-l'n c'; ~ilt, \l"nrl-;..

itw:. I" 11:·10" ])e\"hllian ~r:lllit,:'. II i,; Lllt~'ll5:VI' Ill!:; l';~:rLijPJ.
fll~r.iU"·;\'i<~1\ j"()\':'.':;. th~ j.lllct:r,:: i.1f·ill~ :: -:::lort ,ii",tall'(' :'IJo

the ,"~·o::~t oi th,_' [~rall~;:IC~l\\ (':','1'1':. ;1 tb,· t'-::\·,·II~:lip. and
l"'I,c~i'l" lilt· (':"..,1:;: ;H>;J.! r!:" ;'."':~'~·i."lld'-I· t;l~' ";;:'i"!,:,:,llt
lea5e." ~TL·:·tl;]n·:'::1·i{5, '.:r;::q"i ... and ~:1t1,1 (h'Ctll' "J the· (:i-l.:;.{

oi r'l·.ll,xllcim "t·I'\:'t-!<:' ~!IJ re~1 Iii Inti 1he ~l·al!I:C. Ba~a.lt
oYedil~5 thE' drlt"ts ell tlll:! !'rl';lte l,ru1'l'I·(~" l~' til(' tl0rth
of l1H: _\I'La {'oll~'.liidale(i :e:i~('" Ht:H'lit ~r;l\"fli' (l.cur along
th ... Hrall:'.:hc!Il' ('r~t',~:;: ::l1'L)ll~!l the '";l:"I:I.II( ]";l~t'.

1'1" {J,., ·t)'J,·I"t.-Tllt· '_ie;lt:.:;it ·:':·Lidl 11;l'::. i't'l't1 :,.:.~:(,,,

011 tht!' .\-rba. Cf<I/::<:li,rai{,d ll::iL"'€' ,1nd lh",=, 1'/"1\"';;'1,- !'~'f)l'~nr
to thC' Jlorth.wc·!=t' cOllsist,.; C't' th{, Tl'l'Ilar\·· ~(a:lllir"C'rous
drifts of tlte nr;ln:~l101:n Cn·ek ]'''i1.d" This kad 'It''i'arls
frou: the COHr~e or' th(· 'nrc.~el1t tTl'l'!;: IW;ll' the ~Ol1t!H\rn end

.... ! lh(' ('c:l;;(.ij\~, r.>d ·e~~,:. :l:~d '"'-IIl~ i!l d ::l""'J":.;l llort~.
1I0rtiha~{,:!"I\' ,lil'e~'I:Oll I!U'Jli~11 thi" ;t";ISe'. It ";:)llli!l~lC'S
under the iJ;~~a!r ;:.>nrljll; the i~ill t11l tlw ;Iri\at.· :'r"!l~l·ty
to") LllC l1(,~rh-\I", ...,;,t. anri t1lt·lL lllroll~h tll~' !.'!:::'·:·il!rOrCl,n

of Lt'asf' 02-i:7.).", to jllllcrilJll with- thl.: Hlll~ar';OIHi.J. lead
lJ{':ll· lIn' 1'l"e:::ellI !'i\'t"r. . "

At illi· :.'.nil-L·'I"I'~; 'I "1I,.i lilt, I\'r'~;:i:I:':'; ;l ~'l:"il !~-:hl1.

tan' ;cad. i0!"1Phl In' fi~!:' .:iICf;,:dor oj I ht'~m;.;1 'lllll<l:1H:d

cp;('k lJeT \1 "'~'l Bra!l:\: hohl :Illlj Llai1~ U·I'I. !;:S. ~ Ll1uld ha "e

Cl;"t-::l'f>d tile "13rallxhc!lIl Cl:c,·k il·a,l. Tll(' :-ha;l!? of tbe
wurklll"s illdi(,.:.1t':'s thai tilE' i(j\\"~l· !Ml'r of (hi~ lribm.lry
l..'ad \';5 worked, Funlll'l" lliJl'th 'till' Hlil(:k Crh·k lead
::buldd !W\'t r..:ru:";::l,'li the Illll"1In!1'11 r"l'liol! '1l0W sur·
I"t'lIlh'n,;Jj oi cOliSulidati.:J i(;,il~(: Xu. Si7~_ TIl<· dri:'t5
hil,·e. however. bec"u dC'lllld1".1. t"':\:('cpt at tIl[' \\"C'stC'l'll e.1ll1
~d \:Ii", ll"iJd. ()il~ll'::c T"ni;\l"\' d('!):l!'il:-:/'Il (Ill' Alba. 1111~.

E'ral ka~(':; 4JC'(lIall,' rC'lJl:1illill::::: ill(i\('t. t11(;, olll~- I'ot{lonl~"
t1;~11 vi th," :JUll:l.;);eJ 1:';!JUtary k3d, .

l~) --Til!:: BI:.\:\'XHI)L~1 CI\I:E.K LI::,D.

(,,) rl., .1,1,;/ r;/I",lh,I"{!II"""l/lIIl.II.r" f.lIl l,ild!{.-

I,·"-"Ii",, ;;/11/ .J,,·,-~,'.-:-The- ~\l'ba :\Olin\.' i.5~illla(I'd illllllt'.

,liill\·1\- tu Iht· llorllH'ast 1'( BranxllOllII. Tile [t'a:st.:-; hdJ
j.y llie \"lJlllpall\" ;11"e die cOl::,ulid:ltt"r! le:I::iC, Sj'r~'M. of

i:I'1 ;UTt':,. ;~ll,l :':';~_~I.:." oJI" ·it! ;'lL'rl'::l. Tlttc' i;111"::-r 'w1ll'k:iHCTS

: ... \'1' !'l"\';l"!':,"'ed ))",".\'U II'1 The ['UrJ!IC'1' j",·;lSl.:, aud ,ln~ 5ill1.,rt.:~I'
•. !~ 111 ]\',\(,. :allli :Ci]'Lrtl·r1 ill lbt' llilille' ot J. H ~L.l)[r,
:-;::'1 ;ll·r,·...:) tv tbe l!onli.

'I ilt· ltlail:-J"cau ItJ lhe lIunh.t'it~le'J"ll· ~ii.;;tI'icl::< pa~ses
::lr;ltl:':~J !hoO' il]"cP"'rt,·, <.Ill,} ':U!!:il'C.:fs it 'sltll J3l'ollxilL'!:n
·.;i"~\·,I\··~I'lliul: di,:;r;\-tll "IJulI[ l~· llliJ-=, tiln":':·flIJl.

:J1

/'" i';"",': },', IJ"I ",_

~l":Il!:':"';:"'J".'·.•\. 'fll-! )[il:L"1":Il H~;::!llrc'i.·s oi T'ls-
11~;ll:l;t. !;S~......

T\\,:\',·~:<;"I:'"l'" \\". If. 1'!, ]LlI1Ilran" Ht'!,on ull tl ... llh'!,
Ll';\lj ur [1I':·;I'~Ja"a!lll· ~ta'l!ll;ifl'Olb Gra\'t'1... of

thi.· Hillg-?ftJOllIH \·il;!to.'", lI~arIJl.:rb;·, 1900"
1',~t"'·.'I,-Til1 ore Wa!lo fll':.-t dis(:o\'C'l'cd all thl:' land tLOW

~il!,1 IJyr],€, .\rhii CO!ILJ1allY ill ISib, thl':,ile of tlit:: ,!i~.
'·I'"d'I"." b"I!Ii= 'l:llll~ i.h~ BlillD;:i10illl Crl"...k. somh or' Ihe
:";liJl"ruild. TiLlS di."l·OY("i'T \1~"S JlUldc ;It· the he.lr/ (Jr' the

l:l·;lll:\iinilll Crf'l·k ]t"ad. il1id ma'\.· hil\"e inclllllf'd Hee'ellt a~
\\·t·J] as T.·rr;i1ry r1t!'I'n;:its', TIt~ lh~l'per Tt'nlary gnulud
1,1 rlil' lIUldl \l'a~ llot l"lll:d IIl1l:l a year ur SO bter. Little
j", k.ltlJWlI ;dJLlLll tilt., t.".:.1riy \\'orkl:lgs: hut ."om,> till·le ]1 rill l' to
I:- .... l lh~ ~'!·\Jlllh! \\',15 L"'lllg 'Wl1l'klll i)"\· a pl"Upril't<Jr.\" COlli.
.l';llly kJl<lWIl i1S lilt' ArbaTil1 .\Iinillg l'O.:llpaIlY" OpC'r'L.
: ;"II~ 11llt~L h;j\·t- bee!] l'ar:!"lC'd OU1 un a lal'~t- ~ctlle.as it is
':"I"·l.".-led t;I;H;\; lIliHr:"s wen' t'lll1,io\-\',-! -ill 1i383" Th\:"v

':I .... t,t1"l\ ha\"", i"·t·1l ~lln,·~~f1l1 at ~flll~'· Ilj'rioc.i-:-. i-I.::; ;L lll"l~.
-.illl ::IJI! .)~' .il t'Jll5 (,i t::l on'· is l'\Torllt-;j" r"or ,'bree IllOl'~tlJS
II:, ::-:'(). Tilt'.i!'ln,; ·.I·.t'rp ~i!'llll~ ,i,·"'!It"J' ;j,-; 11·lllk l'~u­
:,,'!"'·~:-~'d, d:lliJIIOt"I,·('U.. tl\· t-q·lliplllC'll[ WUllld Le lln'l:s::.an· ro

t:·...1.1 iI" Thi~'\';15 ;:pj·liln·l1ti,· thE' n'f-!SOII fur 1110 fOI:
J1

li-l..

Il.l!ll~, cd tIlt, .\rb!L Till _\hlllll~ COlllllall\' ):0 LialJilit\- ill
1:--5~. III tllE' .~.:111l1-' ""t-ar tIll' ·t)rlllllz Tii1 )[iHilll' CUIII'hlll\'

;\01 Ll ..dli:Jty '\'n" !lJl:lller'i to work g"l'OI:lld SHllilrl'd Oil' pr;.
\"al,· Jll'O]',":"I.\" tu t!l\' \\"I'sL OpL:ratiutls \\"en~ ~:arri~d' Lin
!I!If"I'l'lltl:.:' li t!y 1I1111! I~as cr 1:-:99. wht'll tht: .Onnuz '11lU

."\rba cOll1/la-nil':' WE'n' ilH'UI"lHlrnted, .-\11 L'xtC'IISi\'e ~dll!)IJC
:\'d:- ~daIlI\Po.. 1l1~:lJ(illl::: tll:n";::ioll of 1IIi:t(,hilIPI'\', l'("Jl.:.1ir.
~fl'; or" ra('I:'"~, ,\'C, Tbi" l~I'(J~r:J.lllllle, togerllL'T \\~jlh 1I111Ch



.\l"lla C''-JmpallY haJJ:, ~\',ltF'l"l"i';!I~B
:luLl Black ('ref'k 3IHOuilf:I',g iu ".

-~ .....
~l 'J

tr·,/f. ,·- ..·:"fljI',,'· .......The
aIoll!: dll~ Il()r~( Ri\"er
to 0i :;llli("('iJ('ads~

i."': lifu:-,. ['rti.<:jl("t·J.o:.--,-Pral'l il'alb' all tllt: driirs Oll i lIi:'
mineral l~:l.se!; held L\' tlie ('('ll';L~l;'dIY 1:3\"C ueE'H worked
alit., ailll, dllrili~ thl'- la~te+ year5- O'I" ol),:rari'J]l Thl" \\·(Il"i.;illg~
w('re r'or the lH05t part ('Ill the· !'ri\,J,te propr:rty to the

nortll-\\'l":'l. Thl:- iurltre uf tho: \.·ull:l':iIl\- Hlll~t thl!l'ei(,re
c]ep'::"IHL l1pOU the continuatioll of the ·work :rOlIi thi:;,
l:,(,illt. .\ Il:~t'lIi';;lfllI or- til .. Jll"f'.~p~l·t~ WIll L'_· ;:1\·... 11 ul"iu.w
in de:=t: .. ibi,i:; tlli,:; 11l·j\·;'UC' pn,pL':·ty.

1:1') .. /'/"It"uff·"/I'llff'J:1 '/'" Ir. !:',j'I'{II''/''I"

TUt: B:am.:iJ,;!m C"rt'ek lead lla~:-e::= :',Olll tlie .\rbJ- ie;ise
Htldr'!" til'" lJa:-,aiT-t:m'C'l'l'd lllll Ie; tht· lIorth-\\·E'~t. \.·hal'It>J as
parr oi the :320.lcresin the. namt' of J. R. ~tott, alFf
now O\'I'lIed h\' P."~. Ellw.:lr'rls. Th(' Onllllz COlllPau\"
worked portio;l or" this ground, :llld leiter, hy arrall!;E"lI'lL.nt,
dw ..\rba C.,lJlpall\" tontiull:-·J iT!:; w()r~i:]:.:~ into this pro·
I)e~.· . '

This hill cum-i~t:o of a c;lppillg of hJ.:'<:llt oHr!\'int:: T(·r­
rial'\" dl'ifl~ -of rhe Drallxholm Crf't"k iead, dud the SO\llh·
ern- edge of' the urift~ uf tIt\., RiugarOQ/llil ]e,v!. G~..lnhe
furms the bt;'dnll.:k~ ex(.·t'Jlt a SlilalJ area in tbe unrth·:\\·t!:it.

'.III'!I,t;,:, /I/IJ; \",';/11 "i II,. r;/"I,I/I/II._Pr;Ll·!il·;dh· J.I~
lht" Tl.rtian" drill:' ban' h~eil 1"1.·1110\-'·U i""lll~ t11\' ~\l'bi.l \~;~~t·s
Willi the 12,xceptiolloi ~;.Jllall il:'ugt!ls 01 tl1(' Hllll:llllt"'.! :iilHl~
t,:I':.... kH!;lIld rllf' 1~la(:l~ Cr,:,,';" Jea,i .-\ !'!l0!"l 1"I1;t:h of
HIC' iUrJlI"·1"-pl.·rlLJ.p~ J to 10 l.:llailIS-III<l)- E-xi.~r" to r·bl:
t.::ist (,f Ill,. 1llail, \·;orklllg!'. Tlk CjllaHti~~" ,)! ,iriit \\"tJuici.
b, ..o.JlI,1iL allli ttlt' ullalit\" cithcl" ::-inlliJ,r ul" >~::::; r!':l!L tInt
011 \ hv lll .... ill \\'IJrl-:!jl:!'" ("allUUt ! ;1>. pt:'l L"ulJi;. \"il"il·.\
::-il!liiar I('n~t); ni rlk Black C~·(···;;: ,,,,,ad .~ilnlll,l ":-';l~~ flllt!le
j(.]"icited l!(lrllOll ['Ii ('oll·!,:,lid:.ilt~~i L('a~€''3j";·2-)I.~lllli al~('I I)U
til(" l;i.ilil!"::_~ 1.-a=-I;.'. l;~-;)jw .. Th" '1\l;l!ltiry I): ,Jrift ill it
welilt! Ill' l'\lll:J)~,r:'l{j\',!h' .~n:;Jl!. -:.illli thl' \";t!Ul;,rl!ou!.:h it ]:;1:::
Hot, t..H":-'11 n-q,-'J, :,-hl)llid 11.. C.illlJ1al" t;) tllal ill the Eril!l:d::,im

C'rt'l,k ~~lld.

The Hl.ilt'f'l"ia! ill the CJ5elll~lLr k,l!'e \\";,),::' al :irst work(·d
1..:- a rllmpin~ plant ·011 :..:. (In·d~e. Tb~ pLlllt ('oiHJ.iIlL,,<l a.
gr<l.\orol nnrl nuzzle pump op(.·rat~(~ by ,'lv~:tric Inatcrs ~up­

I,!it'd with POWlT frollt the lHail~ .-\rha p~allt. LiU(!r

h\"llr:J.1Ili.:- slllicin~ \\'a.5 l'e:iortl,d to. a!lrl the 1I1:l1f>l"ial ... Ie­
\.ntl.~J b;" hyrh'i1l1i-ic cle\"<i.lOr ill I..l\"('rlll.:l'l "llIi(·\~-1)ax:es.
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Tlll":::~ two 1...a"i.,~-,-0·~~T-\l. 01 ~'J iPTl'L ull,i ":"1232-.'01_ of
3B :leres-lin\'" iwen 1"('("(·11(1'0- .'lL'Olli1-l~d b\- P. \\~- E';\\·:l!"d.s.
Till.'. :_ll"t' :-it-ll.Ll,'d-clI Ib,- il.::Li .. "1' 'Ih .. l~il~-'.:.Llr"fq!:;j U;,·,·r <JIlll
H:;l~'i~ Clt:l·k. -\0 !ht" !HlI'l!1 (.Iud \10nh.-L-<I~{ uf tiJ, 'pCl\';Lll~ !ll'f)­

pf'rty disl.'l.l:,;<:;,(·,labO\'{',

TJa' TIr;LlIxhulm Ci-t:'t'k ... i[t-l" n·t::t-i\-tll4! the DlLlck Cn'ek
le;Id. should lliJ.~:' I,)IH nitllf:' llorrhl.'l"ll- hOlllldaf\- or" the
pr:\";t[f' prn!l/:rt;-. and tra ....·l'l":':{" ihe l..'~stC'l"1l portio!t of

-J."'l~t' ~'t_ 9:!~; .\1 ill a ~ell~l'al lIor! herl\- diref:l JUII_ rn join
tilt. niJl~arUOlll<L. lead OlPIJfo:\illLa[t'ly beluw till.' flfe.i.ellt
rin.r. The 1(-n2th oi lea.u tlms OL'c\l1"l'il1~ ili aliout 30

chaIns." - -

Iti~ i_1I1j16~'.!ililt> to i-=i\"E'_ (-"ell all ilJlproxllllatinl1 oi the­
,'".due ()f rht' <...irill:>. <t.~ thl;!'\" an" tUI) ld.!' dil\\'IlSII'\-alil to lonI­

pare them with tllt:- ;\rb~ workill2.'::.. and they h~\l"e not

:lti

h i:: c;,t;lt •.,d that the- :';J.c·e 01 rhl::' worl;,iil~s \\"as lui' r'l'~[
ll1::1I. illl11 that the lJuttOlll ~i ill(' \\'nrkill!!"i W.l~ :il) it'-f't"
;al~fl\"I' the iJu1101l\ Hi till' liri,'ts. whil"!: w;,uld In,lke tllt"
dli~klll:'~",o;'drift~ ami hasait lD';" i('I.'L ThHe i:,; ~l Thick­
11('% of ahuut :jll i,-d ui hd:>alt 011 lll..:.' hill, ,~o that tbe
t.otal \-1('!.It1l ni Ihilts ~:,; u; :I;"('t- Thi::. ,hUld,1 ;11,·n:;I~~ ;l~
til\" \1;'.1fL t(ll':> to lht." lIultll" ,1I1d "J. !H.l";'"·r lhl,-"kl!t'~$ ,,"'Hli,l.

exist <it tht:: lIorthnll eu,l of the prop,·rty. TlJt' \);l:'<i:t
n'lJ r ,:,:.,"tll:<o il011.~t;11-,lii't:\"ll\L~ Q\"t'I-lJllrllt'H. "',llt:h hOi:; to be
n'111o..... ~{i: hut ir is \"er~" ltlitrl! J.'CIII1:!'O<:("1, ;111<1 ",lIl hI;!'
i1hUll",t <"Ilti!'!y l'1..·lI\u\"etl by hy'lr;IIlJic ~\llilj,IJ~_

;,;\li,\. rutHl"..:' \\'or~~i.lI:';: 01 til .. d\·P\.J~H.C IJI1 [lib iIfL'1'l'rT~"
WLdllll lea.II\- rt:!'l"p"('IH th\' l·(JIL(·,I~H;ltli'll 'l{ dll ..\rl,;( \\"pJ'K'

ill~~_ ,l1ui lt~,::'lIr:'~(:::.~ or uther'xi::.\.: -.\"olll,l- J"!'end ·"P()~J !\It'
till 1.'111\lt'_l\t ll~ till..' dlil'T.:;" anti ,il,., lllt'(~I(If! ;illd ('()~t ui wOj"j;.­

1l1~ theIn_ By 1'J'~~1 th~ (."O$,' 0," [IV _\riJ<l \\·Pl'i.ill'..' lJa.i.

lIIlJant",. I ] to lS·~t Pl'UC'L' per t'ubic ~·:H·(i. TIH' dl-jfl~ \\-uU['1

11:\\t:: to ;\\-(.ra':fE' l ~b. lit·r ~'ard. \\'ith lill •..1[ .£.:2.~in I,er l'.'Il.

ill nrdt'r 10 pay lwithuu( profit';) for thj." ('lbt, III Wm"k:·ll,?_
The lutllI:":' jlrontal;Je \\"orkill.!i_ tIll·f'.'10rt>, lkpi~llib lI}Hlll

f{.dHetio n of \\"C)rkiU~ ('0"15 b,' mt"lhod::: uther tl!;:l.II tho:se
u:3c."d by lilt" .\rlJa Cnlllp:w_,:; TIll' gn';J.h'st ('COHIlIllL"": WOHhl
~1~ .... J,;l.h"- result r"tOnl the: Obt.1i u iJw,ii llo:,:>ihle" of ::'11:;-:'·
l,;lt:-Ilt ~l;PJllit·:<· of ":,UN'" 'I-j,)) ':'\Iil~blel:r~':'''l1Te-1H~ad:o'lor
::-cillil'ill!:!: th\~ dt:'ll,).,.:lt~. ell'\·:ltir:g" the- m:ltrnal p.lrth· or
whu1h. 1)\- lidJnlflHc p]C'\ iltorS" and ~ ..~Lll'r;ltill~ t'l~\':lric
pu,,"E'~: rur"u:sC'" WilC'l-to J'Nlllil'ed.

•

•

\"..;jr. ' /<J:.dU:f\ lr"I·kill!: Till i1I'e
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! .. ·t'll IJl\l-",d or worked. TI fiI~ rs[, e::.~enlJ.d S(C-!" heror~

;"It'~lqlill~ tt) \1"1.111.: tilf·";~ drllt5·1t rJ" "," " . .... : ,:, all ue a uonug' l';UIl-
I,Ll_II ro ast::('lt;Hll thelT \alue I,' 'I ',1_~ .~:.".. .. . _ .. . .. le \ ,l uc ~hOl1lcl be-
..11. .•• 1111110 .Jlbl1ry thelrlTcatlllt.:'nt, the ,lriit<:. are '"f"rv
l;t·... nrahly SHUJ[t>d lor this purpose Tbl::'" .
1''11:-1:-1:< (lllh- of a ,"]."J.llo\\" t1t'I"h I"~( '1' . _. o\er mrd-Cll..' " 1 ' I).lj 111 ....." and R"l"C1H
alll .. ';:'Ull. wll l l'E'1"han; a ic·w feet 0"" b" ''':'1 JP • -.~, . I ... ,S Ull'1' e' UJL' bolsaJt
'Ia'''lll~- leC'1I rellu:J\'eJ 1)\· r1elLud.'l.ti'On "';J .' I· -
}r..,111" 1 ,. . ~ llS a }~l"llCe ot

ii.'.•• ( ~l\ rT n:rll('ll as \\-ell as' [b ..
"f t'lIl\- :-:Ji ... jnh' =,t-'llnj:e 1 ~~1!1€" 0 t (;-. uppC'r la,Yt"rs
'oI"1;:'-'-:!;g "n~rs.· ..., I Tau!'; -, rllts. would r+>.5ult in lUI\"

Ti:i::: lIrr\~"'en.'" 1,'0\1\,1 I,· ,vor"lJ . 'tl, '." • <:; .... t'l IFf sep?r:l.l 1 ' .
"',JiJllnf'!IOI' wnh ~Il-' 0' tb ' . ..0< (': or 111• ,'''1.1 I e pnnHc land t 1
I,: 1 Ill:' larfPr l..~d"(> tht> total J'.llG'rh {tl B Q 1tie !'louth.
1":1': .L\'aiiahl~ would he -1)n;lt':'Gn I) f .le raux.lOIlll Crec-K
"",,;,:: . " " . . t: lalHS, .tol"7"rher with a

!'01'1 :011 "OJ t LJe Bial'k Cre~k leRd. ;:'.

(3).....-TIIE Y,ULEY CREEK LE.....D.

1'1/1, lJr,."'{'''' (,'r;"lI f r I r· II"' ('. (I ,il. IrU":!, 11m }lUf':, J-"
LinlJdity.

f."mf"/t' tlllrI .·I('{:.·.~.,-ThE' llri~eis Ce t ' r· .
S:tll;l1e-U Oil the south b,' I'tl n':' 11 raj .J IJle 1:::

I
. . ,,' ",11K 0 H" LtlfTafOOma n' ,

I h' j'ltll'uon <JfYa.lle\" C k·u . ~ I\er, near
11"rr}\,. The leH.<;:£>- : "II Ir:~ I' etN;cen Branxholm and

, .'"~ .le < nt le CI)JIlpo,' I b' I .;u.,. ~~ 1,,_. '-ll " _ • I: a tiS ocaht\·
__ • ,~ .) .\1. or ... .1.. a(.·l'es; ,8£1 I ~"'1 of ()- . •
0",,1,\1 01·10 .le,".' T h .,,_D aues; and. _, ,,:::-. wo O[ er le.lst:!c, ~~,,- f -
;~Ill.l .~:2:26-\I CJf _ .• • ' ,,-,,:_,), -~t. 0 :J acre3.
I.. ' p'.' ..w .1lre~-are also held atl he 11ead oj the

".~,I.""'It' \1\Cf 111 r!:t> \ilinlr:- of the ci.11l1"slte..

F' J Ii \ .Ill:! 11 i"I:~ad, j'rOlli La 1111l't'-'si Oil to t be X"ort 11 -£,:1. -[ ana'
"1~1 ua ..'1 dIq nct- \ . • ~:lI••" ..".. '" , ,-.. ::- F~~·~E:":i- t.lrou!!b l.he pronertv midw "

, .1" •. BloI.I.,ll"II!1 dll(J flcrln" TieL. ..-,. J.:
,n:·" ,:"I.l;W;l~· pa:;se:< illltlieuiafe{\"· to t~e 'H~~~.~I:c'~~O~lh10 l~er­
'~J:l("~ll" (.'('111H:'l'leU b\' rn' i3.,... . e nlln~.
1 t",' 11 a (:~ :J:il't'~). a II(i })ea,~,.~o(3/ an:"1 hO)l m stat lon, (3 miles),

, • . ~nll e:l

"," I';r,"~' Rr jJfdr.··-'S:o ~ AI .'. 1" ,~lOn.~ of rll<.> IJ-lille. alth~ r~hl~U~ lepo:ts ("'ol.lta.lll J~~crip-
1I.1~. _ 011_ I[ lS IllelllIOLled1l1 the lallow-

)'lnn t !!Olllt>n-. \ Th [l.sa.L ~"... e j iuel'al He'-s~lII't'es of Ta!'lIIituia.

T\\·pl\"f"lleec: 'YH p .I: j .-.. _. . rellJlIlllan" ne~)ort on the nee
R~ I or InlTj"ba:;:alll(' SralluireroHs Gravels of th~

Illgal"(101ll:l Y .Liley. Heal' D<.>rby. 14J00.

33

}/",f.,r!l.-Tb~ di~l0\'eI'Y ui lill ore at (hie; 100:.dit\·
...... as not ma.Je until :::e .... era.l ..... ears ait("r thc Hlajority oi
t hose nll·t hI;!· S or1 h· East Coa~t, as t he first 1~a5e was" not·
applied for l\lltil 18.5"2" The propl..'rty wa.s held by se,"eraI
ie;:;~E"PS ulltil rakt.'11 twer i.lIH] wnrkt'(l u\" .the' TIingarOom3
'~ader Tiu )lilling L'onlpan~: ~o" L\ahi.lity. This
C,GtJii\;U1Y .\\.a.s iMmed in IS,,:,. :llld contjulIeJ operations
at Ill1en',dS lIHtil l89~. and the lliine became kn.qwll
as the RinO:::::J.rooma Valle\' .:\1ine, The method of
wotklll.~ is ,:tared to ha\'e' ocell \"en' illE'lli,..il·nt. and
'Jll h' ;J. .~H1;lll :tlllnlll1t oj ::rolllld wa:-- l-r€"<llt:>d. 111 1~K"1
t,he' 13rl~<2i:,> E:'\telllied Tin )Tllle<; (\:,11111<111\· XtJ Liai,ilit\"
wa:< !('\Illt'li t{'l work .the Ot>!'(.:-lT, an,l q;n\1;\\ll>\\ \)\,er:tttl.'I1-S
\l1~1 il 1~,l(I, ~\ II10re modenl pbnt was t1s,'d and 1II0n~
IJt;~r~rL:d t :·t'ated. bllt t ht: low.. " "portiol\." 'uf ;:h~ driit:; ...n~re
HI)'!. in.,\\<"t in ,-hf'~iL'("lH>!' llart!' ot tho:' \\'or;';:I1~". Tht:: Hl'i:,,~is
('?lItl":':': Tin ~,.li!lill~ ('OIHP;111Y ):0 LlalJilit"\- Wjl", formed ill
Iyl ..... ;::lli lIoids. the p\,(1penya1 ille prf.::-t:!lltt~HlC, So
a('llliil J:.Iillil1~ ';l'eratiQllS h:l\'e bl"'l:'11 performed lJy this l'fjl'n­

pally, but "lu-'f:6ent \\'aler-ri~ht5 to ec-onomic;\1\y t\'e3.tthe
u€n~::,>il:' ha\'e uef'1l uhtaLlled, do lOll!: If:'ilrth of the wain
ra~e ~·Oll::'t l"lll't cd. and pre'iimi:lill"Y ~tep::; t~kellto ,I1IlS1l·' 'C~
..:ar;~ (blf'.. III adJilioll, a la.l'go:> .1n,(ill11t (,j lJilrin; ila:l

ut"f!1 earned Ollt ru tl!':::t the pl"operty.

f:/'''''''/I/.-The llIain,road LrOlll BI"J.lI:->.holm to Dcrb\"
l"\\H'" 1"'r~di(.a.lly ;..LIuu:; the uOlilldary oi the granitE' to th"&
:-Ullih .llld. tht:'O·illS oi the TIillL::ill'OOIWl Hl\-er 10 th.: \lorth.
Tht:' ~r;lllltei(lnIlS llH'hiHs, which l'i~e ~1E'epl~' to the 'i=outh.
all(l whidl ai"e uniT oi thc ele\';!It'O ::raniticCOlllLrr" al'oHlld

. '\"eiJ11I:r(Ju:ih. - T1u2' nats ot \\H·i~i\\:l:~n"\'"lm:\. Hi\'~r eOH;;ist
oi a ~h.1Jl(I~\' df']!th -(.li RO:l·eLlr ;~illl\"i\~1l1 <:Olltaiuillg seyeral
It-fit "I ~!lil1~le. Tu lht> ~lOr1h or lh(' l·i ...·er Tcnian" La:'Cllt
(),:t:'rLie~ Lower Tertian" till-v('arin:; driiTS, Th(>~~ Luter
de!JlI"ir::: ~x'L'lIci. below the ;LHlI\,l'i.L: rla.t:iuf t :It' Hillgar(Joma.
Ri\'~l" .111c1 l.t'.:t Oil :l bedrock (,i .:'::I'J.t~ite_

('r, ;/)' f".:,d.-Tht.' tin-bei.ll'ill£" d('~lo:dt ,,-hil"h hasb~en
worked olllhi~.. property cOllsi:-t:=: oi Lower T~rti<:l.ry stanni­
ferolt:' lilifts, The ~(lllth-ca~terll UOlllldill"Y is the 11Iain-l·oad
at tht' ,lm:i\ht\" where the ·Yalle\" l'l"t'~k' l'lU:",~es the rOild.
'The 'deposit }~;)\)(l to -1,(\0 ~I;:et w\de at the top. and trE'llds
10 the north-west ut>lo\\' the I'i\'el' nats. It is ~ha.llcl\\· at
its !'ollth-ea:::;tern t'lld. b\lt deellells to o.... er 1011 feet to the
nonh-\\'r~L The~e drIft!" ha\'f" 0('('1\ reri:'t"l'ed to as 'being
portion ,Ii the main leau (the Ril1.~aroOlHa) ;llId also as a.
tributary (tht> '·alley CI'E.'t'k lead) thereoi. The g~olo;.:il"al



:m

':~-II'·:lIrt'. 38 5('(>11 l)ll Ihe ~llrfaC"(' .:J.J1rl J'en';l'leJ b\. (ht:'
11.:::;11:,: all,] boring areT.11 ion:o:. pro\"f's. l}lt' laller \'ie\\-~ to be
i !:,. 1'(11"1"(',,;1 one. This j~:td ~11()Hld joill lht:' RillC.:trMll1a

I'-:hi at a distance oi :JPJlroxiJJll1rC'J}~_haJf <:I Illile from irs
.. '.:11 ~·t"a.. r",rll ('xtn'lllil\". The Icns'es illt:lucle it !ellL"thof
;:;".Id .];.jl"! ietot ni rhis·ll..·.ld. rhe t:email1illr; (lortiull (alJ()ut
',:'1" :',.",,: b(>ill!! :,ihl.lted lIlllie)" ihe l"in:'1" OJ' OllprZ'I:ate
1'1"(,1,'"',1-1'" IlOI"rh . ('Ii rht:'.lin'I". The depth Clf tlli.' jU1lcrion
:.r" '";1(- ("\Ll ll;'ad" should he' appr(l~jmatcl.'" ~(1\1 i('et belo""
I !,. :·r~.';l:llT ri\"el'.Jt'\"el.

!'··";·'''·",,,.--h i::: ~(,IL(·l·a]J.\· -.t;Heu that th.t: niW':i!I"(.f)!na
\.,::, .... "":111),111\" :lrc·rlll,~('ci ahOlltHJ(ltolls of till 1)1"(', Imt.
.w· ,·i;:I;':' r\~ .1(oil\::nll/('1"\" ill 1891 (abC-Jut two \-(';:11":" after'
'.11,'> '_·""'L~td). the £lJ't,(';ll;·tiQn W,'\5 'DO',) tOli:=, Of'lLIl IJI'e.

T, ... ',,:ril'iat ,:lat i~fi('s .. how the production (Ji fiJI:' Bl'i:=eis
E::i'-':ICi"",J C'CZllp<lIlY 10 IJ~ -::!S·; tOlls,obt:ltned cll!'ill.;; rhe
."'"'' r~ ,; ~';"'j fa ! ~ll~.

'1':1:;' (vtal l'l"lXllH:tie'll has therefore been ;;'l~'~ tOllS of
r II: '·'lP.

I-"j!l~ (,/ th,. f)l"If'·~·-..:\rJpToximate estillli..1tc:" of the
"'Hi:t-lit of ca!'sitel'itein tnedrjjt.s ca'12 be arrini-d;\t IJ\' 1~\'O
!r,,·II1'.

l US. Fil,~tly. therE" are ~he l'esuhs obtained 11:: past
\\('I~:jJl!:!:: alld, :s~("oll(lh',fht' resuH~ from the Lorill;': opera­
I i(.. :~ t'arned' out. TiJenl'st is necessa.l'ily \'t>t.\O;PPl"Oxi_
'11;11 .... a~ ,the 3rl101111t.. of'g-ronnel treated is. HOf ciefilli't~ly
kll(~\\·11. The old \\'()rkin~~ \:'rn'l?r ,111 area of Ei <l.n€'s. and
hl\'':' a !tlJ.Xillllllli depth (ii .:'0 iePr. a.nd the u.~.~llIllflli(J1I CJf
;(',: ;1\'l':'a~t"Jl'l,th o{ ..Jt1 ieN is. ralhe-r hi!..'"h 1hall otherwi~e.
Til .. '''' ;~!:"ilJ"e:" ~i\'e a tOtal' \'ohulI€' of 968.0('J{) t:l1hic \'o1r05.
Til" ",:a: J,rollllnioll;'l'oJlJ ;his .::ll1lolwtllilS hct'll ..-,-;:.ri fOilS.
~" ,:1,.1 Ille {'Oll[dlt oi till ore was 1'~ lb. per (1IlJie y;.arci.

·';:;t-\"':'l';t~ '!Jnr:ll; (,;llllJ,;.ai=--ll:" ha,\"e be€'n 1l1lderrakt'1l ill order
j" i,;,':.' t:1 ..: ,J:-iits o beth j!l Iht"olJ ~~'Drkillg.3' ,1.nd ttl rhf' north
vi ·~1"'m. The eal'liet\t or the~e was in EJ00. alld ga\'e
'('~':ii~:, lip [0 :!··L~ lb. pe-r cubic ya~cL the a\'era~e bE-ing
I~:\lt:i~ ](',w€'r thitll dds. The, upper POrt tOn of the ):l'Oll11d

III \\'hle:, rhe!;f' bores \\"£11'£1 ,purdo\\"11 was trC'aled by the
~~I·I~.-:'i.3 E.:'(telJd<:,d COlllpany ata later dare. III 10'2"0 a
:llrl~le~' "<illlpai;-n f'":J\"f' rc-slIJtS in che old I"orkillgs raJ.Iging
P"1,n: a Intle lilltO 1 ~ Ib, pH cubi(' yard; bl1tthe results
\"Pl'~ ~~~lefal1y 10",£01' rhan those !)re\'iol11'!y obtained_
A /1("1 her l·<1mpai!."IJ n-a£ c'-lHird 0111. by ~ difTerell( ('perator in
1~:!1. The 1't>:-III!S of which are !::,i\'en below. JII(.Jg-ill!: 1)\0 the

1'f:'-t"JICs. [hiii canlllai::1i WM Yen- thorOlls:h and etli('it'llt a~ jar
Ol" IT \\ellt alld the lellllhs obt~l1led .:Ire IJfoualJh all leil dJJe
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f:aluliateu 011

I The 1111 '·('II·~·r.T ;; .. if, ,ii.dtcd.lId\ !1'll:' le<:.Hlt::. l':1.l' >€" , I II()O- _
'1,- 1'1 • ':) ~ hOI «IcllnJ, \\0)( I Ifl' I ". Th,: I.:('trf(:nt,I, · I"t,d dl~pl ~ h (I'] .~I,r, 1I,~ " h . Ih,nI ('" III t e ., . ." rll" el ...')\'l'lhln~ tal 111_ . l' :ll,',r~'I'I'lll,: ' _ 0 ".

all~ 1-,",. wdi th£'I£'IOI€" I "'.IIP:llT lrom a
rid \'i:'gllL l II ::. . I W ., Il1j . • he-

-"\\l'P "I\·ell. Theli!:lIres ~ I". I'd 'ill' o.·.'j-fa:;e (',r t,
Ill" n:- ~ l'~ 11, lIP]' ':111)1 1' :.~, ,t; 'lllti '."', ,b .

. "·11 111';:0 ,J . . '11' II ~"J ". . ,:111.f~ \. (1'- 11, In' \'0:"'1'" !'., '. ~It(:\i ;llt'l]!:be' l,leill" , • ... • :," 'J:"'!'
\111.,. l~llrll,1 , , =' t Hore~ j~J \." ."', •.. dtl' ~lItt~r.
~ . 11IUl:' JI~JlI,H:~lIIt'H . c., ". ~11",J .11,. _ I"
': ' I .... 1-1 lu I ... \\PI . '0, "',11~S , \f, .,)

Ib" :':ll11el': JOI~_ . j thr- \,·:.d 1.1... ",' ~""l:'!n\\'
. , , III a <;f1Ct10\l () I ~o J :'. '. III . "'.-

;lliti It:':lll:'~e ."'" 'of rh<.o .:.'IIt'<>], ;Lli' ,~" '.I!" ',\"lili:lr:';.::'o.

" ht' l PH . I '., .. ;,' i
;1

1

" I " .• '1; ,,' iit t I" I','" :lh :-""T1UIi' 1 (1':-'1)\\. T:\I"II_::'. I ",,': I;
:·rI.

11Ild
. ,I"',.. ';' (II: 11l<' :.:["(,\111' . ..,;: iJ\' "'<IIlIIE:'

T~I" .l\'E~rag:f> ',.l,ile .- .,.~- 'h 1,"1' ,,,I,:' ",.'hi;.:' r':'~lrlL:
. ,. ,. 1-1 r,o lS. IS ,II":,,) I . I. ""fll"11 111 •.".",. , '._ p. \ ' 1 I lin' 'II !".,

, IT 'nd 1\ J . U •.• \ I I ",(.
'11" 1:l'll n ..L, -1 "f' II' ,1 ,., :; ,I'" '0 t i~('

::;,.' ::;"ht~,- lower th"::":.i:'-,~:,,, ,I",·,· ';,.,j"".:"n~r':~'~:n.i",c.
T11"'·p ~~HH':> ,1.1:., TI' '~l ..1 \';'d:'iJ":--, 0 , .. '1

. '-la"l \\"()n;lll~:;. It I " '11.1 I' l~ :"~lll·l J.l..
"'-1l1t:- (.1 I - .' tht' ,111''''',·1 .. ', I", ; (I'.l"f'!

; Ih~ "PJl~l' p;l1t o[ ,.,.,dl:,I,.'t 1111.1_ .
"ut _,II h tin (Jf(> is WOT(' ,1111' " .....uld b~ '!'"asull­
il.l1~1l1 '.bat ,t e r lead"" 11,:1 1. I ',' 'h, l"")lh' 1 ' er Ilart a i~ ". . ", 111,,"1' t .111, _
l)I,IU l.le npr hI' . d1"ift~ I', (,j'II1.'111, I' th' ~JOrill~'I ""I)e·t T E' o\\el , ,.1"" I,., 111 t'
;lb ,. TO .• l: h h'- j'u,:! l" 1111\ , .. :-.,,,, "... ~t.'

·r·("llbirntrd. Tal t l~: ';lll th:ll II I Ill:l ,.". ,~.
, .. i - ~ Bot nec6$anl ... lIlt II" "f "Iallile. (I"ill TZ

11':"1111:- loe. 'h Jriit~ I,,,.I! f'r ~ 'F' arc 'ikei',
• 1 1 he' bottom 01 Ie. ' "11 illll" flf t IH ol "

.\.. a \\"hil"h CIl111..'~1l11. . is IIO! Here!"
.\'l'. (ll'cur. anl(111~ I . "111"11 1"11,1111"11'"

·"xi.::t ,1.11<1 borillg ;l!l( el ~
tl' l. • . ... IE.'('alt.:ll
'nih" 3.l.:t'llr:lle'. ..' >';"C'1l ,1I:,t :1!"rl'·Il.-.:lIl1,l

"'.. - h' "boyt' n"\'lpn' 1t lS.. I W' ;1 .. 1 ill'/Jl"Q l'OI1fell~ IUIII t e.. A· , r1'IIl""l:' .tl. . ,

" c of the re:-:l1ltsot l,ast \\~I'1 -"1 " .. rl"lIj;llll\n~ POt
1;\IICl1l, , ' •.. l \\,hl" Ilil I ". _ II p :nLl. I" lb Iler C'UUl(' :,ll(. ., ,01 11',1 ), pr t
o.ll - . ' . ,I' "e a (· .. Ill! n . . , .

.. '. ~'he ariir llluICJ.· .l,l\' Iw· ,1,ll l H'q':l.l'IlIlll~. ~ll , • r ll1i,~hl 1'\';I:,"llol ,
···Il Tnol1!.:h !he ,;"l.lle ~

.\.LI ... ' ; ',,' I:'f ('(llllf'nt.
10 ccnt:llil it .ll_n

"""T
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.(jll(/li.',f" (,i. (,-oJ!'lId.-:-:-.-\s <J.11'1'a<1\" record :~-,---

I'LO)"'''I"f\' l'OJltrl.ln-·ab lIt J-~f' . ,- l':'<.l aLo,€" the• ,~. n, /.,,, If'l·t 0; ·h,· '~c1JJ(-' c- k - .
AI thl" lIppl"'l" ;lllC.J .. bal1 nw el" end 'IF'( '.' H·I;'· kau.
r€'IIIO"edi0 a deprh oflO ie ' d. _~), l[(':t ha'i.'(· lJf"~'n
alld ,lOC' r"et>t B J ' h et aIL ~ \\ HIt]1 OJ het 1\'eeu 30n

_. - e 0\\ t es(' worklllO"s 1/· - .,
dnJ.l'l: jj(} t -n' , .=0' lel(' eXIst \··1J""1Il
. .' a , . Jeet dt'ep III thf' (TUB" .1.1 . I' I I '
lTll"l'f'as{" r;lJliclh~ ill Jt-pth to rl :I J 1'1,.,lU WUCI swuld
e-a ... t of th'.":'l' (II;'; wOI'I',' I" b _H'_IlP

b
il l-\\'C!'>t. To thellllnh-

" , , ..... t t'l e Is.a Ollt "'00" • J
:llld thp ~lIttf'r shonld l)f' ;lUOllt 'J::;O f, ,) )'I'.eet °ht

t if' l~i..'ad,
, lPl Je Ow t e SlIiJi1("l;:.

the

I"(':=po.'l; in:dy
1·f.:'~t)~·,'I'iwl,l:_

:;;~lic('!l.:-a.:is

'i.llli J ;Il'rc~

-

hi •.11. t:1t.'!·(' is a tobl l'f ,1-1. s·,u·ICt,'W';1.li;: :lllii ~)~) ;1l.:r,·'" oi

llal11-"ltt'S,
It i~ i:tatri! l!l:lt tl:~ ~lI;lin ria:I~-;:lle 1:: 13fli_! ," .. tot ;I1J(I\':' the

mille, neilr (1102 heaJ oi thp ('a.,.,aJe P'in"r.
Tile llllakl' oi tl1l' rat-I' IS 11llll"t! 1u\\"'1" tlO\\'ll tht'o l'i,-el" - ;llld

ddi,-e-l"s the w'atC!1" a( tIll" Illim' with a pl"l.·~:;1\rt'-hl'atl IJ!' ;~IOO

feet.
F(/I'i7;flt:~ l'lT lr"ri.-ill" -TLt.· 0\'PI'01l:'<1CII llll thl~ liri'"iS. is

the :l1!\l\'illlll :lUU shingle- oi t:l<' Rill~al'()(lm;J. Fbl,,_ ~\'ii:("~
.L IJ(,r I;'xCl'I'd 10 ("l-r ill ut"pth. Dt'j(l\\- thj~ (l\·erhlll"li,-·!: tll€"
driit;; occllr,:.luJ are tin-hearin:::- IhrulI!Z,hn\ll- ~o Inal the
aetnal on::rbnrden is not 111or,::- t'h.ln 10 l=(·et in thickness.

T Ill' n:' is plenty oi ;::.pace ~L\"a~!able inr lllllllpiu: pllrposes
on tht' Ilats oj thc.- Rin'garoolli.a P'i',-l'l" :,djac~lH to the 1l111~C.

If th~ water ::;<.:1I/::'11I"s as ~.r(lpoc::('d by th(: <"ollllMuy \\'pre

("arrie:J illto eliect. rbl'l"e :;houid ll(" aY:li1:Lhl'." -::Ililioerlt w atcr
llnder' ~1ii·L11;J,-;· pn::,sllH' to t,~"'!">i'_'ll!).\· 11'01':: rile !J1iJ1e.

(·{UII.i!I"';'IIiS-Th~ '-,llle,- Cre{.·i\.:I~a.t1, il. trii.mnry l:'" the
Rill'::1.rnonia ;,:3.U, ("l"Cl~:"{':; ihr. l):-fl11 P !1\· nf the llri<;O::-l5 C~n'­
tra] ('1'lllp.ll!\·, Til<" ,trll'!::: ;1: '" ::r2 ~t;1I1:11i,"r(Il\":_.alli"1 tWO

arU:-lllpt.:;'hJ~·t: her!l l:~<lde ill Ill,.:' p:l:"l '1) \\"or~ it. ,11rltun;h
aJlpal'ell-tl~· Ilot tillalll·jall~· =;~l'("e:i:=:.fll! III 11H' fIrs I alH'lilpt
thtmatf'rial w ..is lllu\"t'd b\- !lallJ !auollr .:lnci tnld:€:"d~ eacb
h<:'l1la!.!I:~lille, jluntp, &c.: Ueltl: Plh·rated !J\- a :-;"'l)~l.l::lte

e-nginr, which opentiullsC'o1l1d !;ot be 1"F:',~ar(l('~l as (.'filci(>llt.
In' the s(>("ollCi t!.Ul:'lllpt a 11l01'~ 1liOUeTlI anJ C'Jnl'll'llt llll:'thod
OfuTN.ll:iJ!l: :lud sluiciug\,as usrd. bllt the rlaut \";tl.s onl)"
c:lpabl," CJf trea.ting thcUrifts to rl Jt:)lth of ·10 feeL lothe.
nr5'f eilse ail-:l tons, and ·ill the setoJlu -l.~S·j lOllS. oi t,ill ore
'ttel"e- f"lbt:'lillf'd ,inuic:lling :ln 'l!JIH(lxilllJ.t€' contC'nt of the
<1riils 01 J'::::! lb. per cubic yJ.rd. The boring call1pai;;n:!5 of

lIP/lf,'r .":///'111.'1 'III,i 11flll"l'I.-Th(, L:OllllH1.lIY hold~
iOl\owlll~ watt"'f-l'igilts:-

I.:-','::.3-\\-_ ["or 3-1 ~llliche.1.(is .
:'::0<13.\\", illdLld·ill!! 4 a\lli rj

ami :lLi:\m-~i[E's oIl, ."')
]_';;)-\\", ot' ~9 ;!er{':-i. '-01 '.;;1:11-:-112.

Th•. j!Ii;llltity (j( drifts lU:lO\\- th~ old wOTkill~" :-:.hOllld L"
appl"oxlIliatt'ly {~OfJ,()llrl ...·lIbic. :,.al'd~, aud in thl' Ilvnh­
\I"\.:':::,,~rn lIart 'Jf Tht' kad ;;00,' 'uO t'llhic ·:ard<;_ Tilt, lL1.d
qua l1 tity: i~ t}wrt'lol"(, approx::l1att·l:- aOI)·.oon l·i.iLll': y:'lrds,
It llt:'ptolld., IIPO'I the ("cur"p ,1i tnl' Y;.llll·y Cn:.-ek karla::. to
wh,'lilH."l iilrlltl'! h-ll::th tA it i~ ~lrllartoll \'pr'll thepl'oj,('rt,r
Q!"1I0C. .
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J·f"lI·I'II/.~ n, 11"rt.~.-
Thllr~;\II. n.; Stannjj'NO\lS 1'''}H15ir!'', :l.t Rill~:lrQ()lIla.

lSS~. .
:J!ont~lJtrli;'n' .•-\. : The ).tillC'l"a1 Re!",ourt'!:'s lli T J:'Ill'lllia.,

18a.r. •
Slllir h..J. llfl.ITf1\1rt· Report on the A11 n\'i J.l Tin

)'lillt':; a~ l't'l'b\'. IS~EL

T\\'l>i\'f.rr(·l:'.~. "'.' H.' Prt'liJl1in;lI'~' Report (,II the F)eep
Leau or IlIi!-;I-B.lSilltic 'StalllliiernlLs Gl":l\'e-is 'JI the
Ril;";ll'0011la \Pi.llle\" Ileal' nl;'rh\". la0t)_

. Lewi!",.-.T. If: The ~l"W llrothl"rs·· Homl' ();o. I) Tin
),[jJllll,~ COl~ip;(n::, Dl'rhy. 1fll'I:).

II, . .',,, .I-Th.. :J.lld no\,;' lE'J.~p,i U\· ~hf' Uri ... t>!:-: (",'ll,I'illl\"

lm.:!tlcre.." "inllchthilt was i(ll"ltwrlV'1.\·,I.'"(·(\ iJlHi "~'r:!'\'0~\ b'·
atilt'; l'nll1palli~s 'which hasE' !lltJg sincE' l:l'u,:-ed o!"'t"f;ltions. P

Till orro '.':a!"'nrsf di:;;co\'t:'l'l'd U\· thE' Klll"hka Brc)!"', ..... ith,:'T"
1ali> IlL 137:) or (-ad\' ill 1::370. The- lil'Sl lea::e (,)."'u. ~'-',-li \\"IIS

appli(·.j ;or,ill .1allliary. 187"6. by C. Kl'\l~llk;\. hill, \\";l:, \.'i\1\,

<:ell ..d· :111c,tht'1" ():o. 316) hew!..' ;l11111ipd f()r lH' F. l\:IlI,..lJKOl
in OCTobt:r of the !'iame- year. Other SE'ctiol\S \,'E'!'£' ljHickl"t"
Jak(>n up aloll~ the- ctJl;rsc of th{' l~il.J, and the work ~f
tt'eatin~ the depn:::ils ana the iormation of ~liil1'illt= com~

po-nip!", !SOfJll uE'gan.
Tht:" .~(·<-tio-II 'Iak\;,u up 1)\' F. KIIl!'llkn. \\.;.(" \\'\li"i:.l""ci

bv tilt· Knl:=;h~;a Bros., and becJme known as the Brothers'
HOllie ).!ille The driits' were treated JOWH to slI't"am,It-'\'el.
ana ~n.\."l" splclldid 1·,otuT11S. the mine rt'llIaillill~ thE' ptemier
minl' of the district for mauy yc<\1'5, Oper:ttiolls were co.n­
t,iIlllr·d luirii 1001. ;J.IJd then cl':J.;;.('d, the l€'a~(' h(:ill.~ :lC(luired
by lh~ Brisi;'is Company,

The B/'"rhE'l"s' UC'llIe (~o 1) Till )'Iinill~ C't,1:1jJuny was
fornwcl in 1580 to work the land to the !'("IUTh (;\{l ..j:~j. ,-30
ant':;) :llHi l·d.::>t (:\0. 1.'j~6,~n ;~l·rc'Sl.r1f tll.. Hnllhf'r::. lI<'llle
)'fillt'. (~pe:',lt~ollS 'sere (';,Ll"l'u·ol 011 .il\tl'l"lltilIPlllly lllltil
li3a~l. wh'::'ll tile t:Ol1lp;lll:' wa~ i:(.lllllTarily WOIll"! ';lll, ,llld the
:"ew lh0thel's' lh)lIle T1I1 :"Iillin~ ('OIl1P:LlI~' SuLi;tiJllin:
'\I.'as i0n11E'll. "~ork wa~ cal"l"lf'O 0:1 at il\t('r~'ilis 'lIHil1906.
when :lrJ":J.llgemems Wt"l"e 1I1iide with rhe nn~ei5 Cumll;lllY to
work tht, ground ;"\c1jolnll1g that of tilt' btte-I" ('oml,an~". Iil
191.1 th~ lallu !J('ltI bv thi~ comp;w)" '\'as i!l(·)lIdl..'d in rhe
pl"~H·nt- ctl11~oliJatE'd lease ui th,' Thi~l·i!:. ('nmp.llly.

ThE', Drisei"l Tin )fining COlllpany ~o Liauiht ..... was formed
in 1885 to work the!!rollnd to th(- east of the Brothers)
Home ':J.nd the Ilrothers' Humt' (.\"0. 1) )Iillt.'~, on sections
first charttd in the name oi J. A, Thompson, .

~:I

tl~e- !OW"I' drj{[~.arf{i- r,lhfl-r pal"r~ {)f ill,· !t·;Hi,. hJ.\"l'> Itot rri\'C'u

all a ...·'· ..~l:.:::\· IP"lllr;l'\ hi!.::h as I hi::; (thv bt>st (,J.lllP~ligll ::'!!<l\"e

;(11 :H·C,.a~I·. (,i ()'.':'r 10 n'; ilL l'el" l'lilJlc ,yardL althOIl!..'h -iti:'o
;..'"!;,I1('!'ally IUlllld Ih."1,' tht' low!:"!" jlol'li'>I1 ... of !\,,,,is 'h.1.\"P 01.

h1:l:ht'J" \";al1J~ 'hall 't.bE' LIpper. , Gtl:':lH'l' n·!l:lIlc·e lllll~t.
~lo\\"e\·c-r. l)(' 1'1:::1.('(:0 Ilr011 the l",'sldt50f actual \\'ol'l:ill~, aud
Jt 1~ }lroiul1l,. 1 :1;"'; 1 hi' ("1,III,'nl 111:1\" lll:' a ... h~,'i" as 1 "]1) • f-'

<'Ilbie yard. Lllld it ~hOll\J ~(>rtai'IlI\" h'C'b;r~Yt"('n 0'5' d:l~
1'::: lh. pi:!" :lI!Jic yarJ; !Jllt tI1l' ';(.'111a1 l'Cmlt'llb t'an, Df

cfJllr:::P.OIIIY lJepro\"erJ !.l\" \\"(Jrkiil!::.
Til"r>:- :lprPl'ar~ to be :'ll·tTi\·i<:'llt lill O\"F~ lH·I'~~II[. ;l1Hl ::;l1f1.i-

l""l"I'1 lll';'I'\·"l t .... k" h .
'. ,', .,. ~ .! .I,ll,IIJ,~, ('l J11QII:-' ~"Id' '111~ t L' \IL'Jl0:-:it. TJI'O.

YIll",'! .th o
• ':nll': \';11"! ,h€' "'11i1,!lpf"\ :u ~~\\"-L;:;'!lil'il: ('O!=-L 'Th~

(Ill!'lli:"li'- .\~Jl·o;.:<lr(b ','\'('l'ilill""l1 ::;1'; '!:-IIf,.·1! l)" r;,i:"l"~

al-e "('r~·:"',\'\~llr:~hje. :~lld~ho.l1l\l tht' wate, ·.'-C'l!CIII,·S hI" ~~n~~

pJ.=-u-d. t1l~~t> .• hc1lIid hI?' ....110Il;h \r:tl('r' .:It.1~11it;il)!I'' rn...."'~llr~
to \"('()1!,,'1::~\;.11\- w(,"~: th(, dpp'_'sit Thf '"llITt':=;S or nih~>r~

\\"l~t' (,r' ;:\" I;l(':,' ":iI,'. r" I J 1(' ,·~:ll(-~e. ""r"'1! f'7! 1 ,!P l'''IlIl:"I:i L'l

till ("II"(' f<Jl:llcl ill tIl .. Yall('yCl"l'e~: kad ;1n,1 The COH oi
\\·orkill·... .

.n~.:\'O~l'l th._~ y';L1]Py C~,(,pk h·;tcl,. after it P"'I.S.3I·~ bl'low the
n.l1l~~::-r'('~n;1 Pol',r·!". Thf' !\llt1n~i~ ,lepl'llC\('llt IIllt.Hl the l'Oltr:=:e

("J1 thl~ :~;lCi and thl' ("011t('l1T of tin orE' in th~ r..in~.1l'OOlll;"\'
If-'ad ;l.JtE'l' til"" jllIlC~if"Jl\ ni the' fOrtHer. Xo -delillit ..,
C'xl'n.>'::,:niJ!~ rd ('!)ii:if)t~ ('<:;11 I", ·.:i\'ell llron lhi.:: mattf'l' :Ul{{ i't
call only hI' (l.:{'ide~~ b:- l){l:-ill~ Qr uy \\'or1;il1!.:". ",ho;lld Iht:'
lilttt"1' rrn,.-E' :'-Hcc'::''::';jal, ;tlOI!!: tIll' Ynlll'y C~·l.... k I{'ad.

(--:) ,- TIlr: C.·.:-l',\LH: TI:\"fm Lr.d).

(1/) 71~' r:, .. ,,, .. t:;. "1,,1 (;', 1Ir'I',d .71;/1':/'/ ("'III 'Ifill 1/

, r.;/IIiu",l. ' .

I_"""f,,,,.- l'l}.i rrl"¥<-The <r:'l'k~n~~ of this ('('tPlrlilll'l." are
snn;l.kd llf:>nll l'oll~(}ljd:.ilf"(i Lei\.:"'t: -);("1. t5r'1.;~;-'I·· of ."-,UC
"'1'1"1"';'., d';li:li"l·ll~. In rhe ; 'I \\.Il",lli!J ("If n,·rb\". l'}]I" lea<;f
eX.ien'l" 11I:i!J 10 rhf" J:orth and ~Oli'lh at'thl' TIill!.:'aroo1lla
TIl'·'::"r. ,:l.I~O 111 Thp" laUe, <lii",'ctiOll illcluues a cOl1siJe'rable
It"~J:;l h nI IhE'C.1~~a~f' R~'I."er', The company also holds
b~ a~n""'l~le.llr the 11111111l!; l"lghts over thC' propcrt:- (pri.....at"€',)
to lhp" l~ ..)rt n.

TIlt' 1ll:l.l1l-',,1;"\.d from Lilllllcp:=;ton to thl' XflTlh~E;l~tal1d
'E:!:"'I l',~;\:'t ,ii::ln..:t:, !Hl.-;,"«·:-: th"(>ll~h lhf" aUo\·t· It'a:=;e. The
Latlllt·t'~lon t(l 1T".rri('~ railwLl)" tr;:lverses til" di:-frict-to tile
llOrTh, all,l 1'':[' rllll~.l· l.~ ("l11llfOCt"d (herewith In' :!ood roans
tn l)t·tll\· ~I"l~l(lll (l'llllJle\ allli Pr':lllxholm ~{,;]..tioll (.-:i wiles.!.
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I.) l-'IIIIf" J""'IIt,'r~ "j till .1talnf"r,.,1. 1.(0,1.

0\11\' jntlll"':- Wf,,;· "11 I his lead ",lltlllld hI:' dO>Y{}lt'd to that
IJal"l~.r: Iht' \\"1",.;l(:"·!1 IJ;lIlk lJI ,the Hill!!aroOllJa 'Rin'1". The
"'II[ter O(TlIl'~ aholiT :;11 10 -10 ft'l:"1 ab'O\'e th.:- ri,\'er, and is

~illl'IIE".1 .1.~IPU':'\III1"I'J.;" I') th t • nonh-\\'!:'sr of the ::hal"!) J,~lld
rl"("ll :iOrr~: T(I :-t'III~, ";1"'[. adja\·ptlt To '\'. 1\l"II.<:hka. ::~()
;1("1"('::. P.t·."rh'[tl/,~. 1,,0 llIP.llI:-; 1)1 :1"Pllche5 illl<i ,:hal1<J\\'
";10111.,:, Ol""hi~;lm\' I".".'"-llf,l,;,i'. \\'{JHid '-rtlii.:i.:!y detf'l'IlliuE' the
l,u~i';ol1 n;" IhE' :!l'l1 l 'r Tht' ~11T[er, iil1~ "'elliral I'jlrl u!' lhe
It';lll "':10111..1 thell iJ ,. rf'~(eJ 10 JelC'1"lllllIC lhl' \"aiIIP 1,1 the

dl"l1', ;1:t'n;;r;llf'h' 1" i111"inl'l hf'I·W()l"'k. A,uo\'!" th[o ::)I(\~~I'.
(Ill lhl:"!~i:'~ 10 Ih~ ~"dl),: 1'!!!"IP \\'111 t'XL"t ahOl1T 'l.j(l it'(,( ui
,j!'i"-t" ,1.~!Ii ::':.'C' [',;... , "( ha::alt. Tilt" lil':ll.:; \\'ollid iJt=:'I"'IJle

r}lh·];: ... · ;111C1 lhf:. iJ;I-.,il 1I1;\111[:liJl,!le ";;l/Ilt' 11Iid'IH'~~. a" rhe
j",.~d ·.\·'l";',jj:,,wl:'d I,. 1111,: lIunJl-\\",f:'",t,

Th,.. llll?"!l:',I: or .. '1··,·.... "!lllh- 1llllltll~ rhe:t>ad i~ !)lll·t-l.\- all

('1·r-.lllJlni·(· 1'1iE'. deptolld"lll 111'r:n "\f:.r:l~ l'UllrC'llt III ~lip dnil5.
lh.' 11iarkeT.aluel,j III{' (Ire ] IrncillCtd , ,lIlU Ibe \1'orkiUi:
t>_\llf-l!~t'.':' il: "lJT;lilll1l~' ",lIlle Tt CnllOllh- be '::f'1l1t'd h~- the
!'l";'''!J''1'rill~ \'.'1)1").: f'llllir"'!i ;Li)~J\'e, jlllIO\~'!"d, if (a\'ull~"ahle.
b,\-tlCI t!aj ll;illill g O!'('l';tli01IS, The work ing faeiIitie:: wOl1hl
bl' i;Wolirabie at fir:-.l. ;1<; there w(luld not be rlll1l'h o'.-ej'.
htlrden. ana 'he 1;,illll:.,:,.. \\"()l1ld lJ.1\'€ to be E'1E'\'aTec] 1)ldy a
:-:.hon Jist.J.ll(·C'. if at :111. A~ working 1'I"ogTE's:::ed. hO\\'E'\'er,
the- filII thiekllf's<l. ,101' Ill'o ua,::a.lt o\'erburdf-oll would hI:'
gr'lcll1.d.Il:- ellt'01IlIIf'l"t,./. Fllrtlwl', the di!J of thl' ltOUOJII

of rhe ic3C \\·oll!dh., c-Ildl That ai:ter .J. .iml' ihe lreateu
driirs \\'ouid i~a\'e 1,1 I.t' l·le\-,ned. The ii.l.\-ou:-able eOlldi,
tiolls oll~lir.e'.i ;l!lO\I' ",,,jdd, 110\\'('\,,,,1', C'olitilll1e 'for ;l. <:urn­
eiE'llt Oi~~alll;(' to {'lI:II,L, th~ :'tallnireroli~ {'Olltellt" (Ji .he
(lriir~ ;0 b-:- :1::(·ertailll'.i l.n° \\,(lrking €'YE"l1 on a l:JllalJ .~.::ale,

(6)-Tlll \\'F.LD P.n':ETI LE.\[).

(n) '1')" /~"'}lIi Tin Jt;flr.

f.''''lf'''/I '11lI1 ol(.,.r~~-The Echo )'Iine is ~it1latE'rl ~1U a
!.."rollp oj ·.'Lill'.·r'll It';l .."" imUH,(ii.:l.Teh, to the north or
,\foNilla, ·.I·ilich are ,-hant'd 111 the n4tlllP. of .T. .-\.
Tll(lrllJ';:QTl, ,IllU amC,lllll i() 1Sl3·.) at'res, The mail} pa'rt oj
the \\'orkil1!:"5 011 the ot't'P l(~iid is sit1lated'llpOIl Leases 3;j~~­
93:\1 i!nd .;'I~':('1_}f. Th·,. ilia ill-Toad thl'O·ll~h thp nonh.
ea~lE'ru lii";Tritt naSSE'':: \\iihill <t few chains. 01 the \\"orkings,
)fonrilltJ. i.i J:al{ 3 milt' :,', the s011lh a']Ollg thi~ road, ..iiid
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(I,) .rrlft'lllt! 1/;/1 r,'/{ .1/,11':.

:rht.' :'\1'lllnl Iii!!::, ,il1l3lni ()lj t~lf' f'-;l~r Irlll!,; III !he ,:\l;,-ill
Crt.'ek, llllnl~·di;llt'I~- to th(' :-oHth oi il!:' JI1\ll'tiol1 with the
HiJl:":<lIOfolll:l l~in''[", Tht! uld w~1l"kll1~5 ,Ut' :;itll:lIC·<.!Oil the
"'{''':'I'ern :=1(Jlh.~ ldthe hill adjal:C'llt to- }hlll CrC'eko

Tw ,))t" \,';1.:' di';l (\·.~rf:'d al 1hi" h.l·;dln" ill l~~-l 1"llL\I1J
ll:'il,:eu !>\. H. B"IIILdl. Tho:: ~llllll' G('(·;'lll!'" ~:ll("lWlI ·l.-- ~~be
)Illltl,'! lid:. ;ll!d ;lPlil';lJ'':: ro }~:.l\,(. tlt"':'l1 \\'orked ,i1l1ill; t~le

piC!lli.,.,;;. ]1 \Ll~ LL1~L" ht'ic.l .1)\- UIlIII('l"UIlS ilJdiYldllab a1ll1
COrJ~p.:.Llli~,~. lll< II/dilL:.; ihe S;ljj\·t' P;ll!j'L ;t)ld Ch:i<iE-l'~',)­

"t'li'l;l1"Y S",! LiaLiiu\' ;11\0 lh..:'Ta:-:llI':l1ia~l Tlll IIJ':"!''''~n. ...
C'OllIP'I;IV r.ir~:ir'~·I;. lH'/1 I/O l"f'tl1ni ,.;.,i ;111\', lIT,!')': ....,:i,.1."-. T;)~

}olln;\:ll '1Ii:: TL11 ),Iin",::: ;\;) Lial)liin" ~,;~,~ j·:il·III •.',1 :11 ::'1"
HI ',\'('lk r!lt' dt"li(,~ir, /111: rhi:- ,illf'S rl(;t ;lI'I,,',tl rrl ;1,1\'!' ;J"~lI

dCIll". ;J.lld III l~l:! ;J.1'l'<lII!.."e'IlH'llIS Wtrf:' lI1<lli,;- \\."itlJ ihe
ELJ~l;.;i~ CUIIlpallY (0 t"!'l11' :1~lI~i \\'ork tbe lrIil:t.". Tll'" :d.rr",I'
('o/lltlall\' ~·'lI:-i~·-:.i ('lit ~\IiH'ill'" 'Ir,~r:ltioll~ Ill,,:: !~)15, ~illl:o::'

Whr.';l tlir millt' hJ.:-i bE"Cll idle~ ,
Th~' ~ltlt\la1 Hill is a basa!t,c:1.pllt.·J Ullt:, tll':" ha~,llt r,nf­

h'inr LCH\'el" Trr! tar\" ~t:"tiilllE.·nt:-; ulL ; he we5Tt"rll ,;ide "llIJ
s!l'allilt> t'll thE' l:'a",tf'I';l :.'id~. The Low(,l" Tt"l'tl.ll"\" :"t''.·lilllt'llrs
;'p:,r llJ1r!lI :1. b ...dl"od: oi :;ranite,

1)lt' dl'l)l"~it '\\'0rkpd IIJlOLl Ihi:::hill cOIl"j::.u ,)f p'Htr.;' ::;-..
.:II1-iil'Il,II>i Jrir"r:: 0i th..: :'-failL t.'l"t'ek lead, Tht" h";ld f){

thi~ i('ad C'I("(.'~\r::: 01\ the Sarah AIl1l \\·orkin!.:s dei'~·l'iher.i

O1h,',\"(', hILl the pan oi the Jcau ht.-T\\·t;'('n. thc.:,e;\lI<l Ihl.'"

:,rlltll:.il Hill workings ha,::. ht't'lI rellll~\~ecl h\" rhcth":l1ll.Lliioll
oi TllP rr~:'eJH )[;\i;l Crt:~k. Sllll:~ar1.'"" "thf" pan ..i :h~
~1';"111 t,\ the llClfth of lbe :'Il1Iltal l[iH has he!?l! rf"l:ln\'~u

ll\" ~l\(, RilJ:':;l:'OOllli.l TIi\'er, Tbet''O' thu:io t'xl::iT:' ulll', ,\ nflI'­
t{~11 ot' 1he ·;t'aJ. '.\-itll a Jt'l1!!r\\ IIi 1:-, to ~n L'l1<li1l5. '[-°lll'dlt'!',

.. hE- \\"!l .. .\E' 11,' th'!'- wiuth oi -1 hr::' leJ.u hilS Ilot h"en Pl'\·:"t"l·\'t"d
Gil lhv :\fill:la: fl:li.b11l '.'111·: til", t>;l.~(fl'll l'oninl1 t]:t'll;>"j,

Tl1": Hri~:"i:, ('rlmnall\" '.\"(,rk~d rhe delll',~il;3-,-q1 ~IUli1:l1 Hi];
ilild .Hi':h'!'n! :ht5' ~'l'~lll IDl'2 Ie .l,:"Ij'~. T~t' !,a,::.", .. i 'rhe
dri~'t~ i~ :..r.lllllLt ,~,(i,il'et ab()\:e I:l€, prPH,ollt :t1"l':lIlI.5. ~o ihat
ihE"- ;"Itt" r:>as:l\' I l"l'atC'd, TJ.il~l"ace:'i w("re ta.keuea::.tcrh·
inttj 1 Ill" tlriit:: ";-It two points- nloll: its It'n~th Oil the i.t!! to
)In.ill l'n'("k, .1nd :llwr}H"r iron) the Lolll to the Rin::l,l'iloma
l~:\',-'r :u Iht' 1H'l'lb':'I\ ",,'nd 'cd tho" t1C'j!l1:::iL Till' '11:11"15 :'\nu
on'l"hlll'dt'llH-f'l'C' ,1lt.1.ckE"d i!"Om rhe.3f< IH".illfj b~" h.nJr:-l.lIlic
'::llli<ill[',lhe 1";\("("5 ,Leinr ("xtended to the north Lllld ~umh

1lll(il r'lle'\' '/let. <lnu a'lso t!a::'lt!'Th' irltn Th~ hill. ..\ tn.jr
]1r()~)onioil0r the ha!'oaltic rJ\"c>rblll"l!ell COI15-istefl of bOlllJers,
which "",<'rr dUlIlpt"d to the \\'t"'S[ of :lie wod.;:ill~~. Ahout
til) 10 ';"0 iret oj tLriits. were ~XPOSi::'d. b.!low the lO\\'est ha!=-J.lt

...

,

~---

1.;lIIY is jr)i[uwill!." 1he lead ill this dirf>.C'firlll. wiIh pH"iit­
a!lil"I'C':':lllto.: >:0 hthf'1" !lllillt Ilfa1t:lrk llP(·tl heI.'Ol1!.:id ..nHl.
dp,ll"t inlill lht" ('(,111 Lllllatiull oj {he 1~I'I:tej~ l\·().~·klll~~. f),"'iJl;"

I,' IhE' t'!H'll11t\ll-i tii'~l'Il-ilie:'i;l.nd ('xppllSe W!lIdl \\"oulJ he
111l'Urn:J in a.tt(,!lIprill~ to opell up a. \\·()rkill~ "Iil,ce, u.'­
n'lll,,\"a] 01 :h!:' :.::"" 1l:"t'1 .-,j l!a~ ...-.lt (1\'€'l"l,lIrden :lud 1hl:" :tj!1

1.. ,:,1 01 1l10re,r.r· 1l1Hi("l'h·ill~drJfl~.

.\,~ aln·;ltiv _";l<lt~.-j .~hoJ\~e. lht':' IJlle,:ri01l nl the ';l1(·I·r·~,.iH!

~~I':oil;ltj'\l1"'jj the rOlllilllLaiioll of l1H'leilc1 wll! 011'11<1'" when
dl~ :... ad :,.'t:":-o:;;. be!IJlI" the ha.l.;J,ir-(':lIlpt'(i I."liH,. Ttl 1be nonll­
w.'''\. ,llll; II Wil,~ hI:' "·ntirf;l1,-all '~~01l0111H' I!I]\'. del"'I!dill~
111""\ ~bt' ;;~!1'-";11~ 0;' rill (,I'f' "()IJl;tll1Pli a/HI ill(' lll;ll'kflr ':allie

l::~~·l"(d.;lllil til..: ~r)Sl e,!' "bl"illill'; ~;lll:e.··

.\ l'"nl'lIl .-,;' the workillgs 0i lhe-old :,arah ,\tlll Tin
)Iinil!l: (".lml);Jll\· ne~j:;I('l'ed (f01'l1\t'd :Il I.3S~) al"e ,::.itIlCL1{'d
all !he-!"onrh~\\e3"t ballk (,f thE' ~Iail1Creek, ao(.\lI ~:j dl~illS

fnlfl~ it5" ]Uncrioll with !hE" Rill.!!:lI"OOm<l Ri\'er. Tn 'the­
!J"lli'llll of the W01kinl!!'. both g'l":\nite ;llld C:lIId.ll'o­
Orci~'\'iei«ll :::are:: :wei ~and.::'p)lle-,s 0('('\11". 'an'd the jllllni:ulL
or" 1ile twc. is \':siole and C'a!:ih- deterl11ineJ a~ .1,11 inh'llsj\"e
r'lle. O\"t:rj\"ill!:; ~he- ~ra.flifE' ther"e a're heax\' COll~lOlllel'J,teS
('0111:1.illI1l!:!)ot\'iliel5. -of C'CLlllbl'o-OrtLO\·ICi:1.l\· rot'ks. q\lan:.
:-r;~l1jte. J.:c .. I,t-IweerJ ',d:i('lJ :H'e sal,';} \\"atf't'-\\'0l'11 }jebhi~5_.

~;llH;, ~c 1\1 ('lIt> of rhe iace:; ;dJOllT ,')('1 reN oi I"oll.!:hly
srr;~(ilit'u h~d;:; ,)~' ~:J.llds alld l'1a\·:;. \I·jIll IJl)llldf'l'!', 51l(,l'~l'!d

thp. cOll!::111Iller:.ire::;. TI1('5-€- t'ol1~f('lrncr,1.t€'::, 3<1.lId::.. all'(i v:<lys
l'~t'Il':''''lll Lowt'l" T~rtlal"\" :::pdil-I\ellt~' ronnel) H~;lr thl' Ilead
r/ ,he ;,!aili C!'~E-k lead." The bJ,~€, (II" rhe:-.t' betl~ i<:, Il€Mly
1("'; '-"'0;:0\ ;L;~\"\'02 [:,~ ~\hil1 (·rf>ek.'allu Iheir :nrlJl{'di,Ht:' I:'.\:I('V­
"i':'l1 1(.1 he ll('lnh j~a~ h.,..-::l1 ueutllied hy the 11l"f'!"f:'l1t :::.rrfA.l11.

T< w .... ,. :h..: ,;rlft~ i'" till:': It:<l.cl :.ll1d the a('{rica! JU;l!('rial
f:'oTll rhrlll r'lCCllrrlll;: 011 lhe hi!l:'ld€' below thaI were
worked ;J.' thi~ ;(H:ahr\·.- Thl:'\- appeal' toha\'(' h€"t"Il wnrked
hy rhe:::al'ah Ann Call1nan\"' ill the earl\" eiz}lrif"::-. :111c1 b~o

tl11:,Hri"",i~ COllll;:L1I~' d\l;'iTl~ part (lflhe-p('r~('Id laI3·1;i1~,
Tht:' (lriit"- ~'~l'rE-~t:1lt the hE"ad of the ::-'falu Crept Je;l.J. ;.wd
nlih' :-l \°t."IT :-:hort lE'II!!lh of the leil.d call occur to the, ::;ouch
or thE" iJ(,~s which h:'l\"e 'hefill'\\"ol'k'ed, ~n that I hE.> UE'l'0siu.
ar(" IIf Ii, r!e ~{"Ol1l)tllic 111lIJortanC'e. Th(" fact 1hat 1h""peta·
tifllJ~ 011 dlt'lli have 1'1:'('11 ahalH..toll('n ;11so !'o11~!:('st.::; lh:H the
till CO,lltelli: i:: low. .



(11
) "/"'.":/11 r'~ ',T 11/F r:.d, "'~;'III "r fl.( 1.,(//1.

As al·reaJy IInlNi, l]l~ ('o,~('ad~ lCi'lJ E'xtt'llGS thrOlI!::~l; the
Bl'i5Pj<: le;lH's, ;lIld (Onl1tlllll('~ ill a !:"eller.1.] llnrth<wesif'l"!v
dirrdioll (n j('lin ehe Rillg:nonrll;llflao at:J point approxi"_
malC'l,\' hf'lnwlhe- Jlp~'l,y r~d\\·.:ly<~tatiOll. Thl': Drlj'oe-is ('Oll\-

Ir"ff'r-.(,,·/I/IJII:1.-The Urisei::; ('Ollipall~' ll()ld;l~llnlerous
\\'afC'l"-riL'Il[';,'Jll'-'Il11till~ ill all to acoflsi(it'l"able \III,1IHit,'of
Wal ... !". - 011 the (';I::;l~1.de TIi\er \\":l1Er-n!:Jllo; all\Ollllt'to

\\0 ~h A dalll l::'lH'iw \.)1:'11\:": l'nll50Hurled O~l Le~s(" :2053-w °

oj IS; ;len:,s. ~Il rhj~ river, ill c-ollllf'crioll \\'ith Ihis suppty.
The Waltl" i;,; ("fJll<lllC'led h,' a race ~.~. miles in l':'llQ"ih to' a
J!"illf ;il,,),,< rhe J~~ill(', alLJ i50 de::\,Pl'eu hya ~lLilt(~h pipe­
hilt' with ;{ pl·(,;:"l1l"E'-he,1.d (,f :)~0 leet.

' ()li rhl:' ),101 11 rice and Rill!.."arnOlll;l. Ri\'ers \\"aIH-rL~ht5
<!lllO\llltlll!::11) IJ~ s,h . .1.rc b<>IJ. Th" war"er is ("o!l\'end tn'
a:·:.l(·e.,illt)1\dit1!; "l:'"\"'O'\"~! :::yphOll !)ip('-:iHe~, ~'.) 'l1-ile~ 'j;l

]""11;.,'11> Flnll, !llt'.~il('j of the raCfo the Wate!" 1:" d:-!.i,'el'E"U
'10 ihi~ ?r;il\f' Ihi;oIl'l;h <l limo of ~CLillt'h !,il"_'~ 0lt a pre~~\lre'­
h~;I,1 '_J[' i ~r:~ ifoE"t.

fit iHicilllctl 1'1 rh", ..dJo,\:f', l"i~ht:-' ;lll;nlll1Tlll~ T{I .1G 'i.h.
alo-' !1~'!{; 01: 1llf' :'Ifain C!'eE"k,

F/I.'II/"r """'/1; '·"·.-,-TIJe mill(' \\ol'kill!:" ,trE" IF)\\, :"Ill thE"

I]('l\!~ ~idFo o( ~h ... r.il'!!arllC'iIlL.:L TIi\"er. -anri c.:lo:'-f" (0 the
ha~ij,'lt-l·,1.:'IIt"; ")il;:- hi l:he \LordI. The Casc·aJ(. lead j:;

tl'E"I:dill!: II' rhe 11(1~lh-\\'ro:'1 irolll the pre~ellt wOl'kiu~=, .'l.nd

i:; plll,.~llilll: :lp:lr'l!ld('our~e to fht Rillgar"nllla River :l.ud
tll~ chITs. Fill" ~t'l1le di:=;rallce. therelol'e, the WOt·j,ll1: ('011.

di,i01l:, win hE' The. same as a.t pr€'~el,lto 11'l.ltle]y, with
ba"a~, iC' /I\"t'rldll.]t>ll 011 the 110rt 11 ·(,.'l.<:rel"ll 5ide ollh-. The
_... :.IJ!:: 0J,el';lllnllS are ..... t present b€'in~ proihaJ>ly con­
dl1ete,·l. al\{1 I hi,: ::late or affair~ ghoulJ ('omilIllE', the .1dl1,1.]

<illlnll1l1 cr' }ll":'ltit. of C(·nt"i'e. beill£" dellC'lloelir on rh€' Ct'),lltellt,
of r11t- drifT::;. tl\(; lllarhet prir-t' of -till. ';lllcl \i'rnklll'Z ,pXl)el1~e5'.

To lh~ nnrl!'-\\''O'q oftlle \\"od-:illL'~ tht:>, l'j\'~r 1;:1!" an
f';L:'lelh· (·(Illt·:,,,". illnl 1hl:' ('li~1"5 1,,110\\' -the ri\"F'l". TIll'" ]f'iH!
in ;o:i~"'lll:: if,. lllJl'rh'\\'f'!:tf'l'l1 ("Olll''''e \\-i!l t111l!'= 1)C1~!'= he10w
th.< l)jfT~. ,lll<! I lld'l" \\ilt 1)(' ba:::all :l!)o\'-e <l.IlJ on'hOTh ~i(;f'~
oi if. --\ ~;lI'~l'r' r'll.'l.lltif\" (d o,'e!'blll"(l~11 will ha\"l'> rn he
l"E~lrl,wf"(L '.dll,·\:,,\"1!1 jllC1'i.·a~f the wUI:~:ill:: "':X]1t'll,:;e~. Th,:"
,.\1Lt-'''I,i''!l nf prf'llt:'1hl.,- ll\!\\in: the \'t'ad lInde-y' ::.nd~ '>()lllh.

iioH<:: i .., plll'l'It- ;lIl ('{'(>lHJIlli('" ('lie. J.\lcl will depend lI~'lOIl
the"Y'I1tf'llt OJ the til:ft~, the Jllarker \"a'll1e of rhe rin OI'€,
pr(\Llll'~f'd. ;UI<1 lhf' wnl'ki ngexp':'llse5,
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tll(l\..·,; t,i ::"\ [(-':'J l'r .0 :lUU\"E' ri\"(·r~)"':('l. 'H01:t"~"h~\'" ,jl'-'~I'

I.ut \lo\\'lI ~'t';P\' t!W:it' adit~ ar re!.:nlar il1tl~l'i:al::: In nnlrr
;" dJ:'1l'l'll~:Il~' t~re a\'t\\i\\ {:UHr::", o[the h.• ad. ,.. .

Tilt' ('ii:"l';ldt:' )ead ~hLlllld Jla;;~ imillThe. Bn::~15 le~:'f> 1I1tO

ril' !,ri~';ll~ llrr:nell'" to dIe lIul'th. Tr~ JlllWI10ll wah the
Hi~l,:ul'r"lll;l' ;t·~d:hultld ut" ill rht ','u-itJity oi Pe::'by
... t:Ll~.i1, IlII: I~ ~iPl,.;oII(ie1l1 t:pOll ,he l'nllr~,t:' oj 'lit' !.lt~f:'l· )~':.l(~,
~~'ilit'il '-an]led i)€,' ~H·(,lIratEI.\- dE"t-t-llll~llt'd 011 !:-'1:()Jogtc:al 0'1­

(i".I:Ct' 'L:l'lllP.

::/,Ij,,,,,: <,i 1("s!.,iI:I .....,..Tbe l:lf'!!\llot::: cd 'i\"lwl·:ill!: hit\· .....:.[

~ll~t'. (Il;tli!.:"",~i ';1ll-11l:.: till:' ;ll:';,U]Y 1.;1 :1~':' 1l1l1H''::. f-I\-,.h."dil..'
, . - -. . 't· 1 L .,. ,·0' 1"ll "1,1";'1'1'_'" (~f·i'i:~ill:: w;~.~ lll!~'r,d~ll'~"l;\ ;L! "i r:.l ,( 0-:.. OJ

,
' I I'· "I ':':"·"LI". '.'.' T.IIO.·.I"({\,.'r-"ll~l~,:i~':': :;>'aL;' 1l,1.1l·1''-J·(,l ('I·~r; .. 1', i:.1

1,;I:lt>~..,;\1,,';, ;~:- lllu:ilfr,,: -!jIJlI'" ~Sl). 11. T:'iill!;::l,.. :!lId

:'" r:h Frrl1.;:"!"- llr-Jllt,. W,)l'!\."; IL,:, driil~ !Jy \IJ.~(lt'!·:":I·:'llll,d
l::t't::-'Li:o, :-:W(·~·.~';l"e ;"'\'t'~'3 nf [';\:;;Li.. ]1O' ~:ri,'I~ lJt"IlI'.: HllIl':"1.

Til~ 'il,'·dJi'~i (.{ !'~lLlO\';11 of I)\· ... rh ll l"dt'll ~;t'pelH.;lql. Jill-lll_ dlt"

Jl:II';:I","~ !~h'lt"'!'. li\'{il";l,~liil' 31lliriJl; wa::, l"t':O')l'ti.'Ll t0 \\·!:.~rt'
J,r.-~l!dC', inlt Li!"Y-":~I:ipJlill~ by il.1.lld ;;:l!J'jllr (11' lllt'",h:ll::l';l]
~iO:''';I"t.'.~ W;l:, il:'t'(i in OTher t':l~~S.

Tilt' I're~':'lJt Dl"i:-eis l\·ori.:ill;"S 'are F')(i feet !',,"JOW thE" :\11'.

iroc':' 0; thE' 1),1.1l~:~ of the TIillL"al'IJOlii2. Ri\,('I'. The ')'."'1'­

IJlIIliL'll ('Ii .~;"!'~ .'l.IHi hard La~alt i5 :·t'mo\'~d L,Y :-;lllil·ilLg. The
:111" :ll:lll'ri"i i5 com'€"'pd l~n'o\\~h a rare, de\'a,te<l. ;,nul
,hllll,11e'.i, whilt:' t!le h(lllf(!f'~': are :1:1[l~l;eJ ~11~lE"p(,~lcl{,ll.t}~· ;J.1l;~
Irlli.. I,t'tl ;\\\'aY. The (11'11;::. ale lel1lu,\('u h:;. ~:ql,lllloc

:-:UH·lll!!. Fr·om :he hottom of the "-nl"killgs.. tht";)]"Oi.;"'11
[;li:"r~ ;~1li.l ·.·.- ..1tel' .'l.re e}en.:<:,d by hyc1rau;iC' f'len.tOl't;! the
~.'l.i;-ra("l:' i\lll1 :::;t:;\ E:--l>O:';C'5. The lail:u:.::=- arE" l'l~\"at.:>,l 1,y
'n .... d:·::uli ..., [,':t>\-1t'o1' to The (111111n;1i:.:hfl~· al)("'-('l'l\'fol·-)-:-'·':"l.

T'he :~'aft>l' :'l'(\!l~ ~he lowe!' \,·or!;:in;,.5 i~ }llllllPl:'d l,~n it'~:
illT0 r:lt' :i,,',,:· :-'\' 1Ilt>al15 of two illtl'red ;ra\"e]pllUl!l:' I'fll:tl'!­

;;i~;"),:) ill "':'1';<.":'". T1;", ;'llIIJ!,'!: ;ll"e l"0jH,-,h·j\·(>!l. I'r.,;~!~ r·.'.-n

F:;!lh'i.; li::';l;nc:: ia ~,.'Lie:' r:_~(\0 ~LP. at ";"Ctl~1 I'~'\"Cl,li;;~'il" i-,.:ol"
ll~::!\I1f» ..\ll\.:i,.;>r !1111ll!',ill:; ~er ;·oll~i;.t5 ~i ;i.ll .:.\l-:r,~:i;lll

~i1!':'lI\" '~<',I ::.:; ..1 ;t':1ti· iill:lll'. '.\'h,iit' thl:'re I:' ii :-111;1111111'/:;1';­

rtl~'_: J:lllllp fGl" ~ ::1 :111a'cby. The turi.:inf's, are npE'l'att':: )y
W;{1('1' Wit:l ~:Y'-il"r!jt h",ad, ·but lift thell' OWIl '\'"nlel' f(l l'\\'rl"­

~f'\'('!. ~':" t·h:;,;: 1:,,:, .,ii("C'llQ> head, 15 :~~(l il'et, ~\Jl ~'m:!~<;>licy
!t\"d!'aali(' .. ;{'\":1tOl '<:€'1 is ;d~o .'l.\'al;,dJle for \11l11l!,111:; ~hc

Wat f'r. , ,

The g:lltter 0fthe leau is. jolloweJ ill th~ W01":;ln~!i=. W111..]1

<l.re t'-Xl:~lHi",d ;\rr{'l5S thl" lC.1.d to ~l1l"h pomts th ... ~. rf'lIltl\·<l.1

(Ii Il;1"Ih":-l" ....~rijt:; irom Ihe !'=icl{' wnllltl !lot be- p-,1y;d)1~: Thl'
b:l'a~t :1.IH1 <i. c:u::ll1 thiL'knes5 01 the- \l\1tler':-m:,:: rln:.~~ tlre­
rE>;~r(ieJ a~ IWC'!"blll'dell ;l1lJ remo\Oed ;lc-conlill!!]y.
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drih." b~'ill!.,"

Cllbi,· \·arJ.
i"~j il~. Jler

..., II'

:'.3~!~ ...j""I(Il"nbic y:.l.l"d.ii

S.l4~,~0(1 calJic .'·,lrd::-
l~".(i~-l ton:i' (;-.~ PCl" ceut. tv ~j

per cent. ;ill)
'£!.j]:?("lfl(' ili":-;:dndil1¥ ~ l1UH!

Sll1E'nill:! :0'::::')

ni':i~i"llIl:" .£:lil~·.'::t""l0

Tll{' tdllJr.;: i(,~ l:J::!:-; 111,11-;:1':' lil~ tuTal PI",_,,;\JllioH n; I're
l~. :~~ :('11:-. with a nllm' "i ,£l,:)I~-i .1)(\('_.

I I ' " ',1,',0 J',"',".~ t"I, " " ',".Tilt' r:'l;d .>.1'lr)l;llf 0 0:·" /1 J!ii!,1lPIl !"")li < .

C<l.:'<;l;;<,;- ><111 is thert'iol'e~~.C12~ tons:.
1·0:'" ",i,'/:, r; ....."·,-Fr'llll thl:' :dJIJ\F r;~lin·:'- d1l:c' ':,:li~

c·f dlt" (;:i[!.~ Ir'~;:!t-(; 1!!.lilJ J~l~~ \\";,:- :)'~ :11. (d.till II:',· ·,··r
('ubiL' \';-:nl.

[t l~ :'t:-.. ,L;'l: f ;,;1( rhe d.\-cl".:;;e ('O:l['~1H pi Iht:'

tlt:!alf'd .1.\ pr"~t-'1Jl I....1!lPI(I:\IIII.ttt:!l~ :2 lb ]It"l"
Th ... lII']1£'1" poni,"":1i IJi the dLlft .. IOllr1.in- ahmn
("l;htC' \·ard.

F: >I' f )"';"11 'II II" /.,_,/1/._1'111' (·;I~L:adt· ](';)d e:--:ll.:llfl" In a

lTell·~rJ.I' IlCorlll-w(':"rl'r}\, Uir(>cl iOll hom 1bt- 1'1 csen! W;)l".li'lJl!:,~
f()\\·'lI'tl~ ihE' n(lr1hel'l~ h(lllHrl;lr."'·of ~hE" lea-e. ~"'ro'li the
c1iIT I:lre'" ('"Ill 111(' lInrth !lil1lk of thf> RIlI~;,\I'«"\_1l1:1 ~l\'(I1' rhr~e

aliit;; 11:'l\'f' bE" Pll dr:n"l1 ina Ilnrth-ea~[t'r1y uln'cnoll at alt!·

SOlltil·e,l"t c.ol'l!f'r oi thl: Uri:'C!l::. 1t:a;:e. J.lld iQli,)\\-~d :1'

pill',lllel 1'('111''',", Oil rhe Ilt" T11-1"':1:'-1 rill Shit' .Tht:'. C3..~cade

1t"i1d t~ llwl'I"fore it)llIld 10 tht' ~oll!h-I\'f>:::l fJ[ Ill!: prl:~(,llt

~11't"1.I1l. TII~ lead iOJ1I'W':; :.L~f'II('r:.d 1I00·t!l-\\·':'SIt'l"ly cOI.lne

thl'oll!..::h lhe ,I!:il:;~. anJ !la":,,e:-: b..1Q\\" tJ.lt' P..!1I::arOlJlll;l RI\·~~

inllllt"t-liiL1E'h· 10 tht:- ea:-l oi lht' to\\l1:,-lllP n;. I.h'rI'~·.. ft. wJL

:("nlll i'lll(, n;1 thl' :"':\l!lt~ ~l'llt'l'al (""lll:.-t' t') JOIIl th(' H\lI';J.~
r~L·):Il.1.i"";lli ~:o::."al" Ihp Deli):, r~Hi\,:;L."'·.-r.llil)lI. ..

.\! .ilt· ...;(dlr!lc'·:l::;I P rJ1 "Ild the b"rtl.lJll r,f Ihe drllr:: \\",15

,dJ;)\lt ,1.T ;;tl'(,:l.rH-l"'\"t~l. bllt iall'i 1"'~l.J~I(ily tr, i.lH: 1l0J·th- w es-t,
;\\111 tlli' .lil~il~ becfJnle L'orre5polldlll:,ly ,.h/t·ke-f: .\T tlie­
Ri"";ll""]!'I;l 11 i\"f' !' Ihe:.."':llE'l" \\":1:' UIII 1('t:'1 1""1(.\,.- n\"~r­

1"'\"~:, "liLl 1.11 ,h"nrt'~f-:nr ';<:nrkill:'::: ;r i- J.j<r :"f·'" ( 1)1..,:')1\'.

I"'''''~'''''",_-U~J]\" \"1"1".\' inC'('m_l\i<:::'lt' H"·"-r.l~. i)i :h'"
;1111'0\111' I": :ill '_Hri p;"cllll',.,i I.,:. thr '·J.1:1)11-- ""lI:J<lll!l':' .... .':1,,1.

T\ I~ '·ct:!!\;~r(·d In' ::\[1. C. 1.:1.:(/1.'<::1.\· C,l dr:,. ~f'Il~·::d l!;;JIHj~·(>r.

T11;\; :'1':':'1" In Th-,,: 11)I'lIl:Jlirlll <)1' ,1:0:: .ihi:.-i" l·':~l~~ql~\·.··'i.l~e:.'
. ,. . I ( " '". I - III ,">, I • '"'I'~C"':111';\lli,_·:, :1;\11 ~:--:11';11"1('(1 (!'c'l:J t It' J.~I·'L'_'''' .,·aLI . ,., "_'

OJ" tl!t (-!"t- I(,:l_~_ill'rii""l.

l"11 til~ ·,h": JL:t Dc·n:JI:\);-:I". 1l)~:2. dH: "lll!L!!!:lly oi re::-H:t::~

j~-

O\·(·lbll rc.lell l"C1JlO\·.e..l

Dri it t rralrd
n~Jck till WOli

"

~ll
'<:j" !

..-II
<:.1;)1

..-I
00

011 ch'_' Ilon)1 ~Idt> 01 {'l{' Rill:':,Jl'flOlJla Ri\"t;r tht'Tri .. lll!)O

Tin )'Iinjl!~ l"·lllf,;HH' Rt·~i_~It"r~(l \\',\..: iOj'lll(',j iH I:'~~, ;L~IJ
tht· \"lll"t I: BI'ot h~"I""'· (rC:Il1~ Till .'1illill!.: COllI PJ, !I \" J.ililir... c./ in
iSS3. 'flte T:-iall;:ie )lillE' wa::. w0rkt"u lllllil 11)1' cady
Ilinelie~. Lilt '.\'(1::; idle ;lilt.'l"w'i.L"ds. Tilt' Brotber~' HOlne
EX[('lHkd ('(,1:11 1al1\· \\':\;:; (,.ll"lIled ill l:-'~':-. 10 \\·(1rk thf' ).;'ol'th
BrOlhf'r:::' 11'11l!~ :,iin,·. blll \\'a~ \\I)lliid 111':11 l~(IO rn the

.same:.'" \"t'>J.l" ::flt" TI'::J/l~!e- ;1 lit: 13n·,rh(,l·:· HIlI!)!" E.\'lf'Jlfh>d
)Iille.:; - \\"C>I"t' lllllclW.,:€'J b\- the Hill.!..::Olt"()UltlJ. Till .:\JillE's
1.irllilf"d. ·XIW".\"{"q·:';:,:"cl ~!lt-n; \11l11! 191_-ff;~

TIll- nri:,\>i~ C":'l:;r';lll\' ·,·u1l1il:ll~·,1 l-ql··r;:ll~'ll~ rl"Pll1 liS f,)r­

!I~atlull PJj":':;;;·(i.". ;tli]~r;ll!:·n :I;lll\rl"'l't'~( 1..)\' ",hbrt:l.~l:c' ni \~aler,
lilck of '.\'r:;::S:,:::..: 1',"-::::T1I-;:-. :nw r,j'il"O:: of t·:l:. ~r::~ ·In l~OO the
Bri~ei~ Ti!~ :\1 :I:ll,!: l',;:nn;ll~\· LJllilt/::'cl ',\.:t.:; i(,r1!I~'ll itl Lon.
dOll ttl inn ::t'l" \"O{1{ L;,e '(lep·,-!,~jr.". Prlll·j"i(l): \\n~ J;);IlJ,_, !'or

brill~ill:; it: :;In~·;· and ;ull'f!'lIate Sll~)!llics c,f WeltE'r hom t_be
C'a5c:1dl' ;llJd Ril::':.1.I'IIOnL"l Ri,~·"rs. :IlHI rhl' :aft 0:" I· ~dll!ll!"
Wi1S ('Oll1!J:dhi :1:· l!)CJ~. Tht- BI"(',tlH"rs' HOnlE' :\Iine \\,'as

H.C'(lllired ill l'I(I~, and t!Jo!'t' 1.Ji thE' Rill:.:arO(lJll:l. Tin )-rini1!~

CO;IlJ);ll~\' ill 1~J(·o. In lQOj alTiln~""1l1E'llts \\"I,"r\· lll;llJe ,i,or
thE' titijo;l:in;: ;liU'1:'i ui the BrisE'i!' alld XE"W Brothers' HOllie­
, Xo.l) :"IIilll''' to I)/?' wprkf>d hy the innnf'T -{'()JrJpall\·. By
l!)(J~ pr,tctic;,lly the wholE' oi the upp(-r portion -oi the iC:Ld
\\'a~ \\'fll"kt'U "ilT nil rhE'~e r\\'(\ pn"'rl-:'rrit'~.a.nd fl!,er,1.rinrlS
\\.E"l"f' dirC',..'[nl :0 !',ol]n\\"lll!: thE' h-aJ to the nOrTh ht'low t.he
Rl(l!h~'l:;" TT0me \\"'or\:i!l!:~. .1.nd \lhimatC'h· IJeI(1w thos~ of
thp Tl'i;lI~zlt' il.1lc1 Prorher< HorllE' E:--:Tel1d(':d.

ThE" ll~~il!-In~d wa~ di\'!·I"t<·rj to thE' :-:oHrh ni th,. riv,'l' ill

l~I::" <llld- rll;. 'P.i:!:'::lI"ooJllrl Ri\· .... r tli\'f>I·;;ioD \"ompld"'rl in
111 i ..-\ :"t-c .. ·~~(l j·!\·e.r di\'(·r~,iO!1 had -robe IHadE' trr the' llorth
ill lrlJr/...\ ::;i~(I' di\"I'I""irm 'sii5uect.':-:;<tl"·,,"iJI 1821,allu wa.s

('on~illetnl il: !9::!.~. A {'hipi di\·l"r~jCJI1-\\":l:" lO lhl' ~f)lltlL

:01d rh(- '\'{~:-:-:i:!::~ are 110\\" ~itllatt·d tr) tho I~(\nh (lflhe ri\-e'r_
.11ld t:d.l: :\1'('<~';"1 Illll:ITI·n:l!,r,.,ii\-.

-/~·",JI··UI.-,-T~p I ("lll 1\ !l"Y 10 :nl' .~oHth '_'i the p';:;~,U"n("lltla

RIP')" i",'<~""I~,j(",; i-<JI1I'J-t '.. nril'f-Oi,· 1.)\- r,'Tilllik_ ;Jl1l.i rht· )iu('(d

j 1111<:tiolJ with rhfo CHmhrn.Clr(i(1·\·i~i.1.n to the Harth l~

appl"o::ill':!Te;~' ,d01IZ lhl- cnllrse of dip Rill~,'lrooma Rin"r.
Ttl\' old ~l'ji"l:;·'\·ol';,i\l£" along rllP C,I~('a<1(' lead p1"(1Y{',1 rh""
prt.;~t'lIL't' (";1 T"i"fi"n· h~;::lh o\'E"rh'jll£ LI)Wl'l- Tt:-I·t~arY~t'd.i­
lIh'lltS. Tht· ~:\ll1f' ·ac.!'ori:l.1ioH i;: iOllH(l to \heilonh -tlj the
ri\"E"I".· wht'1"e ha:::alt with a maXlll111Jl1 thickness of ~OO fpet
on'r!j('~ lip to ,110 fpe-[ of Turti.1l"Y _st"di}Jlrnts.

11/1 1)1'< ·n, !III~;'.-Thestllnniferous dl'iits which hayE"
bE'E'1l workC'd are- thf:~e of the C'ascad(l lead. The }lre~l:"nt
('a:'{'aue Ri\'o:>r (i~r.1.rtE'd hom its iormer ('oune neal' the
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: lJl l.r! ,=;; .,-

;;:1 ~!r:j:~: ~:~~'~.
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• Jt~ t \':1) :l.lll~

'./"€'. ~·J!:,i !::'~I:~

j';"J-TlII: n.1\:. CilU:l~ Lr..\u.

(I,) l~i""II' ,,'~- 'll Iltt _Y"rJ}/f·,·{' }'orl "ill" !-(tld .

The ':;;\llle !"!"lll:lrk!: :Ll'pl;· g-E'lIer....lI~· to the C'Oll~il\\Iation

01 t h~'ie;td !,ew.wl thei~as{'s of tht' 'E.li"l'l:"fine. a!= tntbal'
p.-in ~\·irLilj l!;l' \-,]."t's whidl ha:=. ue~n .ji':;l·\l,:':.-ed :Ii)\~\·e. ff
lhi;- 111: l''1Il!','lll ~)e ll1·nn·d b:- hl't'in~ F' be :",ati~lal·:r,'.r~·..
tho:'lo:' ::'" ~i iL'll:.:rll "f 1;. lui/e (,i le;ll! ,,·!jilil l',,'ll he l·a~ih·

""ork,,,;_ .;l" 1111·\"" 1" I,n-'o:' ,W 110 lJa:-'alt '1,·('!·illl:'(ic~1 ;'r"~~llt .
•-\ \)"rill:,,'" ,':\J\1f1a1:':1l {,II ~hi:=; pan OJ· tht- !i.>;Hl i .." ((1 !.r.; I('(·OJII­

III P! H.i l·ti

·j6

~\ <;ll\;l;] '\lll'dUlI of wurk ha~ beell ppri(lnlled a1 :l p~int.
au ..... m Illree.q:ianf.-IS or" a mile 10 the :'Cll1th-s,)Hth-e:J.!:t OI~

}-fcflick, Tllt' i.1.lld iJI lhis yiC"init\- \\"a~ 11n;! lea:,~d 1)\' the.
);fll0rill;\ Till ).lillin!J ('Oltll';1I\~' "Re:':l,:;tered_ whil':1- \l":~=,
;-,-'·::\('1\ ill l~.sJ. hill il t:." uOllbtill] if rlJi' j>n'':;€,llcc oi il !f'J.d
\\"<1.",' }\110\n1. Tho:- land \\";15- bst helli ullder -lease as ,;"7;G-~L

oi -1,(1 an!:!=" ill thE' llJ.lll€' '.11 R. H. \\-hiIP and C. H. Seu'­
mall'.

The \':n:·l;::l1::~ 0('('111 lleal' ~he solltb-~a.::.t<?rll ,:(it·llCI" oi lhi5­
]""a::-e. and ;1I·t'" ,"(,'·f"L'~ll l'h~lill<: ill lel1gth <Lllti oIJQ·ha!f ;0) 1
chain ii, \i.·Hllh.

Tiw lllJ.l .. rial t"xf)/,.~pJ ill rhe wnrhll!!" (·OJl."j.<:.f::: ("'It ::rif5.

3Hd cL!,·e\· h('li~. \'ery .::;,111Iilar 10 t!lO;:e bi tht' \\"el(i Rl\'er
;t-.Hi ill·ri;c Edln ~(iHe. The"e J.'f'd::; rE'pr~~tlllr rhfl' dl·iir~

of ;1,"11l:\1l 'l·ad :"l''''lllE'd b,:, the ;IllC(''E'tor Gi 1h...· prbe-Ilt O.l\:.
( It'E-".

GralJitt' o('ra:·.: illl1l1f't-L:ltel\-IC the '::'O\lt~'-\\·P5t.~Q\~tlt, :lud
Qil:,1 (Ii rlH· it·ad, ;Iud ;11.:::'0 r"0':1115 the be-uroei-<:. Thl:: s()ulhern
fJan oj the' le~l(l ha.s beefl delllu'leJ by the lIJlllalllNl('repk
fllt('rill~ the 'Ril:~;lT('lOlila TIi\-er, ;lIld :llso u,' the l"i\'er:[~eJi.
The' lead t'X.IC'Il'J:"i 10 Ihp 110rth-\I'l?sc. alld·)'i1.;:~e::: :lb()llt20
l"hiill1:' to 11lt~ t-il.:".t r:f ne~Tick, toultilll;"ltely join 'the TIin':;.a­
room;l lead. IlPiirh- 2 miles to the north-llon!J·\\·est of He-r-
rick. "

For .. dj~tall(,~ of three-(Ill;}'l'ters oi J. Iliilt:" 'ir011-1 t:lf' work.;
Ill~!'i lhf Ifaa h,15'lln hasaltiC" ('l,-erblll",'lE'Il. bllt iroll~ chis·

li lilt" value of IIlP ~l'nlllld j:-; :-iatisial"l,)J"Y. [h", •.d.>s.:nce
oi h.a .• :lIt (),-erbllrdf>1l I!lake:=-. The {'ollditiol:S for worklll!:
Cl\llljJitll' !·:l\·(lIl1·'lbly wah \lther l"'<ld~ of the disrl'll'l. Fat·
errit'it't1t ",ol'kin~ ('III :1 ]a.n:er ~t',.de it is pl'ou,lulE' tha.t J,

laq:ef .""PI'·I~· "f w;ll ... i· iorcslull·ill; alili L'!e,-arillg pllrpl)5es.
wOllld Ill:" llel"f"s,;::;lI'Y·



.j(j

Ii the \"aillf' of llif" grnHlId i::- ;.;,a[lsrn.l'l,)I·~:. th,:, aLSIl'!'IlC6

ot' ba:,alt nn"flJllnierl /I1;lkes the comii\iollS for ,,"orkilll.:'
~(\JlIpan' f;l\'l1llrably with Nher h"cLll,:: (ll dlf' district. For
efTicit'1l1 ,"orkin:,: ,)1\ a lan~er :"l'ale it is prouable- tha.t J.

laq:el :,uppi.( lIf \,'alt'!" ior"sJuil'lII£" ami L'1e-t','Hill£, plll"pll:"oe's

\l"(mJd hI;' nt>cf~:';lr.'".

'J,) f',,,,/,, ,.f s of 1/11 J""rt;',-r,1 I'rllt ", Of' !./-!l~1.

The ~allie ~'f-flI:lrk: ;1ppJ~' !S€'II~r:1Jl.\· tr; t111:" COmil\\-lutioll
oi thc'ie-,It! llE'V(llld tilt' ieascs of the ELhn ),rine. a!" [0 tl1.11'
parT ',\'ill!Jll 11;"" >J.!"t'~ whidlhas Uf'·."ll di,:,cll:;,-:;ed ~li),)\·E'. ri
'[11':' l11l l'111:t:ll; he [,rll\'eel lJy l"Q'il::': F' L,e '''';l!l~i;\l·:l'r.\·.

thcc>re i:;' a ;t'".:.:tll "i I ~ 1l1ilt' (I~' ~ead \\'hi~'I) l';11: be l'·a,:.il~'
wOl"l-:"od. ;I" ,h .. !".. ;.; Enl,:" nr 110 1J~L~alt :l\·l~!·illlrtic!l :'l"t"'''P,llr.
A h,\l'iu:: ('JUt! al:.;:ll ('11 rhi;:; P<ll't OJ' thE.- ~t"l.(i I:: [(1 h'; 1'('(l)lll­

III E'lld (,:'(;

i7j-TIII: n.K. Cllu:j~ Lr..\D.

~\ <.11\;L:L ,Llll',IUlt of work hai; lJE'ell pPl·iornlP,(l .11 ;l, l-'~iilt.

ab~;llt Ihr~(,.(!~lar((·,,;"i or" a wile 10 the .~(Ilzrh-~,-Hltl'-E';l~r oi
Hl"rr;ek T1)1: j:111d ill lhi~ yicillit'\' wa~ fi.nt lea:;(>d i),·:he
)'kOl"!ll;1 Till ;"[illinq COltlP;1l1~' ·nE'!:l~tE.-rl?d. whic':\' Wi'.;"
;'-"~'::H'tl ill 1:3;-31. 1)111 11 i::.'doll!>lfIlJii [hI' pre-:E'II('c oi a ;f>J,o
\\'.l"kt'/)ll'll. The );Illcl wa:- !:lSt hl?'lJ llnder lease ;1;;; 777G.:-.1.
oj ~0 "H"I'~:i. ill the lIall:e oj R. H. \"hill? illH.t C. H. :s-~\\-­

mall.
The \':111"1,!ll::~ <'1('<"1/1' ll€'a.!' the snllt!:·e;l,~t':>l·Jl ,-'(H'llel" ni (his

l..a::e. :llld (II"'" .;;~\"("r;\l t'ilaills in iellgrh ,lllii 01H'·l!.\!t ~o 1
chail; il: \\·iddl. -

. ria' lli;llj).r ia] ,:"xl'0.,;-",d in rh(' HC1rkiHQ":: (()Il;,:isr.~ ('If ,:.:'J'ir5­
and l·j;j\·",,, h('\;~ ......ery .::i.l1lilal' 10 t:l0;;;e 01 the \'rl;>l~i R,i"er
it'rlti ill· ,·1'1(, Et·hi! :'Iin€'. The;::e hed~' r{"lll'i;"~I'lH' rhe' di'iit~
(.j .1. "mail :"':-1.d :'tll'Hled by the ;l11l'('S\0l" ,:,r 111,-; [l1E':em O.K_
Clt~C'k.

GI';Lllil',' Ol'('llr~ itlllllC'd::HE'h' tOlhe S('llt!1-WPSt. ~1)\:tJI. ~l1rl

{,';15r oj the lead. :1.lId ;d:;.c, iOI:Ill:- the !H'Uro('k, The f,()\uhern
IJan of tht' ie,1d has: ue('ll delllldpd b,' thE" IlJJll.l.ltl('!l ('r~pk

elltcrill~ tbl.' nil:~ar(\O]lla nixfIr. and alsolJ\" The river it5elf.
ThC' !t:!atll':xtrILJ,;- 10 I hf' llortl}.w(>sr. alld 'l'a~~t'!= auollr, 20
l'h;.ti.ll;:' to I~H~ toa:..fr.of Herrick. ra Idrilll,'He1y joill ehe RlIl;a·
room:). lead lIl"';ll'h- :2 l1lil~s to the nnnh-ll('ll·th-wesl of Her-
l'iC"k. .
. Fm a dii==tall(,,~ of threE'-clnal·ters oj a lui Ie {I'Olll tliE" \\·Ql·k­

1I1~!; Jlle te.,d h;JS Ill') h;J;:.altic ('I'\·l?rl,llll",~"'ll. hut rrOh! this

....
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Jl(Jinr I iIJIllIf"jjJ.rd\· It> .I"r llurth OJ .thE' Uf'rrid:-Ul)obyal1a­
1"t';1l1l The It'ad h;~:- lor ,lhe- most !,,1t·{ a thick t)\'el"\.I;udE-a
()! ba;:io;l!t.

Tht" lead j,:; 1'lIh' a :'111<111 Oil!:' l"C'lati\'eh' to l1w:;e ui the
Uralt:\hnllll l'rE't'k: t'a~l'adt, HiveI'. :\Iaiu· t"1l,t"k, &c;, \.Iut
it :,dlll11 lti il:nt":L:'€ :'OlllC'\\'!l;Li ill ~iZ.l' 10 the JlC)]"[h'\~'('~L The
till l'lllIlelll i::- lhl' lll:"ll'r1Hillill:": fiH'[Or ,l:: to whdhel' !he
!eaJi,:; vi ~':\'l1(111lil' 11lltl"I'lallc~, J.ud l'O'lilli' he Jt'terl1l11ll:"d
bv l)()rill:! flI' ')il:<'I' ~1lt:'11;,:jd:i. If the conte-lit ut" :-'Ollisii.lcton°
the !t'ad-('ullld !J~.' !'eadil\- \\'url,t,d as far a:-. [hi Boob\·.,ll;­
l",)ad. He:i;L;Yk ;llic'rllL~lioli \"ould th~n 'u~ kllUW11 ';lS ',0

IJl'':;~I;Ji'lill'''~ Di :-\I('l·l:=3:. ii iho;: \t:':ui' W;:b i(j!!(l\I".df;ll"th~'l 10

:11t" ll(;l·l!l·\'.,'<:T, i),,:"\'I\'; 1:1'_' lFha1t ,,\t>J"ll1lJ'cil'lI,

I :3'1-.':::O("'-il P,O:XJ::ER L£.\u.

Tlfe Piu1It't:'1 Til: 2\Iillili:": ('l'III}'<llly LiltliL.:'J has wO!'}:cu

a small am: lLII:'llW j'un t:j' ti'.::€'jJ ~rOllll<.; nn I.t"a~",:, ~alj~l·)l

aldl:)~9~-:,-1. to rhE' sr,llth,w*,,:'it of tl1eir llidill workill~s.

Thi::; ue}lQSll n'!IIt.·~t'lllS a ~lllall Je-e-p lead, i0I'111edprob;lGiy
1)\' the '<I. ll<.'e,;tur '-Ii r!le.GL.l..c..i,;(Olle Creek, or el:;e In- iL !i:llla!l

c;t't:'k which ba:, 'beell o::ollllllelE'!v l.JIIL"ieJ. b,- the LOW€'I·
. Tlt:'nian· ::;t'di.lllt'llT$. The !e~d t!'a\'ersces the ]ea:?:e5 l'efel"l"f;'u

to auo\:t', and pa~:,E's t(l the \\'eSI ("If The ,low hill uj gra.llite
solH h-t-ast ;>i 1he lo:'crf:';ltiClIl l'E'$Cl'\'e, a lld thell t hrongh the
latH"r, TO jll11ltioll \\';rh rhlt:' \\O_~-ltiibnJ Bi"er lead a 5=h:J-l't.
Ji.5lillU.:t- aht"i\d 1)( the Piulll::t>r w()i'kill~S,

\\·here it has bf>E'U wOl"ked:he lE'ad~is ullh· 1 chain wide,
heil1~ cOllnllC'u ;;t<I'.\"eell ,;;rallife ",i(ies, The Jriit5 !.:a\,€', (l

yield oj (1'-;";:' lb. jJf'r l."IlOil' .,"anl. i.Uld lhegl'O\ind was jJl"fI\',ed
to hE' llJl to ~O ;'ed Je~p.

Thel'~ is 110 ba.:-alt (\\"t'llJlllU{OII. allc..l lilt' iead cOIlILl be
t'a::l1\' WUl'k"'!i ,j""':l to n:- :\llld~Oll with Iht" \\",'niioru Ri"et
leiid: . •

(II) Til, I';"II/I'/" Ti" .II ",i,i':, "/'UljJlllf." loil1/;terl,

l_""O,I:'JI/ rlllll .11"I'~'~'-Tht" Pioneer Till )'[illt:' is situated
H(JlHl COIl~o~ida(eJ. Lt.'ast' );0..j;)j3-)\' oi 4.36 acres, ill1H1e­
rJjilTI:'ly lO lhe north uf the tlJ\\llship of llradshaw's l'rt:'ek.
Tht' mao hu))! Herril'ko the- tenllillus of the rililwa\~,' to
Sollth ),,!t, Call1er(\ll, r.la.u~rolle, and Boobyalla l;"~~li
thrull~hUrad.:;h:l.w·5 l'ret:'k, whu:h is JiS1'~lIt ~,1. milt'S irnUI
Hel'i'l~,ko' -

1'1"11"(111. 1'·'-IIr,,·F,·.-H ... il'r(,IH't~ is III<1de Ie' tll£" PiUJH'fil·

:Jfillt' ill tht: iulhJ\I.·111i; l"l'IIOl't:;.-

Thllrl':lIl. G,. Stallllifer'"I:; Pl'I,,,,~it~ at TIil:g:uc!lrua.
lS~-l"

T~"ph,(tl'et'~, \\~, If.· Pre:i'lIlltlan' Rellnn OIl Ill" D,..en
Lt!J.d or fllir;l·B;l~alli(: :-::'t:.1llllril·ml;:; Gra\'~ls ()! ;:~~
Hill:'::lIOOlliL/. '"ane\". lIe;l]" l)el'1)1.-· SCCl"t«J.IT Tor
:'\[il1E-s' ITt'/\on, 1.5fj~-l!l'}I.."'. .

1l,.f'Jl'I,.-Thf' di:::c("I\"ef\" of .. ill ore ar the ~i{e roi the
Pinllt't't" :1[11:(' W<1:, ll;aut< b\' \\-m, DrJ.d~ha\\"_ whu ··J.T'II~i,,'d

for ,1. l~;!:"l' ill 1::;-;-. Tl:i'::. di:.c(,\'t'n- WR,,,, IllaOc- llt:';~I: ~l:.t:'
ill\lvli(~ll pi the ('te~k \o:l:idl IIO\", lh'·:1l"3· hi; 1:J.1Il(' .Llll~, ~ht:'
Rili~,l["n(llij.1 Ril'(>I', Tilt' lilL or~ \\'<1,;' !Jl"oIJ;Jbl',' 1:L:tlll;,j jl~

th .. Ht'l"t~'llt-.:ra\"l:·I::, 1)[ l~r:lti::;,ha\l"':; Cleek, J.llci ~':a:" de:':\:~\i
lllail:l\" 1)\- Th .. ,i"'lll1dJ.tirJl1 ;:. 11 ci r.:'-~"rtill:':f)i tht" lir:;'~" C·!

the deE'p '!pad \;'111("1: W'l:" iater PXIH'~t'd.

TlJf' PiUIH-el' Till )IHliu!: ('01ll1':J.1l\" Lilllitr,d W35 t'O!':I~t<ll

III 1'='::"2 ttl work Ine deij05ir, ']Jllt' oJll'r:.t.tiuns WelC not
f'lltir('l\' ~ll('l'C'':i:"illl. Tht" workill;: wa:=. thell let OIl .rrilJllleo
c..:hier.,\·· to (.'hine:;.€'. \\'ho- ca.rried -011 operatio1l5 SlH'(,E'~~t'll;l\·

uHtil the liLte l1illetips,As the rich ~Tollnd os" the d~ei)
It-iI,1 lH:calllfl c:'\l!oseu, tht:'coll1p;J.ll;- T00k step::. to eqlli~, and
' .. ·... 1'i;; the> Jllint'. ('{lIl~tn!ct Water·race:;, Uall\S, &c" .'Iud 1o':-iH1
Lilt:' property u.'· borill!!, The .colllpa1lY wa!' reco115tl"liclt'd
ill 1900 ill orclt'r to frliL'ienrly €r{lllp the IlIillE' and lilluer­
takco op{-l";,1.tiOl1~ all J.1l ext~ll;:.in· ::(":..de. Slnicillg "("Im­
III to 11 l'erl ~11 the ,:;anlE' ve:J.r. and onerdl iOll:; han:, heell :':nrieci
am \"E'l'," "lll'l'!:"<:;;s"lll;; ;l'\lll ('UlltillIWlI:=:I;' lip t iiI the pn':'-:-I;t
rill1e.

(:'1,1,,:,.,/ ....,..-Tl:e ~T£.";ltel' poni(Jll of the ;;1\l'la-<.'e ne;1l' ,::h~

Pi(\llt'er ),[J1It' i~ ol'C111,iE'd by Lowe-t· Tertian" ::'eaill<t:'Hts
anc: sl1rLil"~ ,ail cHid wa::lI:' del'l\:ed ~herer'rom. Gr;~llite r'lllt­

ero!l:- U\';>I thE- Fell::.iiliill~ !lorrioJl J.:: luw hiil::: abo\"{" .. hE­
ger:'I:'L"J.i )""",,10;' the di::.nict.

TIl( (In -/), JI",;I.-Tilt> IIC'posir wOl"1;ed ill the -Pjrlll.:er
)'line t'Qll<:i:'l:' oi Lo\\'er Terrian" stalllliierolls ,;ec..l.illlf>llts

repreSE'lltlllg a dtf'!l lead, This· lead was formed 'In' the
allt'E'st0r of 1he \\"njjfnrd River. which was a ttibllf;;rv of
the Hllcit'llt TIin,:.::a'roolllJ.. Ri\·er. The lead .('lltf'l'~ tht- 'pro­
peny hC'1I1 (hI:' t"<t:-t. Ileal' thE' jlllll'tioll oi Hl"ad!'haw's l'(,f'ek
with' lhe pre~ellt Rillg"ilronma River. It iollow5 iL sinuoHs
course acro~!' the lE'a~e$ ill a ,-,"ll"llcc-,:d tH"st-llonn·\\"('..:;ferho

dil"t'C'tioll.-allu thell J)a~::-£"s /lut ill·a. gt'lI,fi'ral \,·esH'rh· dil"<,uioil
tn jOil1 the 1l1ail: r:ill~aroolll~l le:ld a!WUl ~ mile::: to the'
west.

• '";' .
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/'l"fJdl"·'i,,,,t.-0nly Y~r_,' il\",~('1ll1l'lt"tifl' r~l'ords of. prodtlt.·..
~ioll l'l'ilir to l~(Ul al'tiu t·xi~tell('e. The~e show n total
a.IllUllllt vi ).~;j iIJII~. !.JUt i,t i!C 'probaolr that at lease ;jog
lOllS oi titl nr(' WE're oUl3ineJ. ,FrOll'l. the COIHHI~III:ClUelit

oi ~lHlt:illt: ill I~Jll(\. the rotaJ amouut or till (l.l'f." liJ"odll(,~

hils lJt"t-1l ~IJlI.rllxilllaie!y ;.S~;·~~ Wi1S. Titi5-{Ir~ has· bt.·t'll

obtained frClIll ill'l'ruxlllla(('k 1I ..::it10,l'l1(i {"ubiI' ",11"(15 ()i
ol'iits. lUll l,urtWIi or tbi"::, tnt;,.l has be~1l estiUln.lt:din the
i1.U5t"IlCt' uf :··(-(·lJrd~. FI'Oal 1~.'J.;; ra ]9::'::'. howen'l'. :~6,llj·.jS
tom: h<1'·" .1J"'='1l (.iJlilillPt! 11"0111 Li.f.U::.~ ...."'\('t(·IILil· ~'":lrds IIi

.i l'i it!:.

r";II' ,'., II,. 'h:"··.-Tht.'.lill \'(1\lh'lll IJl tho:· ~iriiu:: has
~laturally \::'l.ri~"tl ;IS: '\"f1l'k 11<1:- JJl·"~J'e::-:'(.·Jdo\\'11 rhl" ;t';ld,
and also .u."l·ol'diJl~ tu the p ...,~illllJl oi ThE' workjll::- Ii\('e- iu
:-hi' C'ross'.':f'crii111 .l{ rhe ~e-i.ld. l"p TO- the y('aJ· J~)f1j" lhe
Rvtrag-e eunli'l:1 (;;" lu.irt-I'ial 'fl"t"';tl("d wa::, ~·lC I ~b. per 1.'1J!,ic
yanl. ')Ill·j,,!! l~)Or. it ~\"~;' ]'j;3;, and llnrillg' l~n"j

1'(:;0-1 lb. per cubic 'y,al'd. .frolll 1'4)1::: 'HIli! Hi:!~ the
.1'"erage j'H1H\'lll Wn~ J .~;) Ih.llt'f ('nbic '\"al'd. TIlE'!ie fi!:\ll't's

mggest a Jt:'erp.a:;~ ill 1he till 'C'OIltE'llt 01 the tlriit~ as ·work.
has pl'o;,rre.:':'-ed dowu th(lo lead. This is due to the '~reatc'l"
deprh and width of d;·irt:; "'hi.... h 01."('111' as th~ It'ai.1
a}lpr':;l(·ht'~ t~t' maill Rlllgar6tlllla'le-Rd. Th~ Upi1f'1' ]ayt'J"s
l'Olll'~lll I,.:i:' t1l1 t.I'E". Ihall t h~l(lwE"r olle~.aud I.iecllflliug pl·O­
gr~$:u"l\ly !;rl.':ltel' III Cjll.i:Llltlty, n·dlH·e the averagt' cOli,teut
of the w}wle thid;:ne~:; oi the urdu. Thi~ ell'er.::t has "~~l'
1I1ore proliOIlJH;e-d ill (he- '...·a:;e uitht Pilweer wOl'kiu5:.':s',
bE't:i1Il~t' the Ilatltral ~!ope of the- :;nrfat'e :'l1ulI;.:' HI"ilJ~ha~~"s
('I'eek i:;. in a liin'l,tioll oppo~ite to that or" the dip o'i the
bottOltl of thelea.d. ~·\t rhe e-a~re-rll €lrd of thp \\·ur!,illn..:
the llpperl.1.yel·s had ue-t'n rE-InI),\"e-d b,' deulldation.aud d~~
~O\\·E.'I" (iHE.'S {Jul.t" relll,lineJ robe ,,"orked" As "'ork PI"O­
gJ'e~t'd hi tht' ,w('~t. 1hto.!=uriaL·t' rOH'nnJ tht' l!ClTtO'1l 'ni

·the 1€',1c! .1!ipI:f'J: .111U a I·f'lath·e-ly !argt' l}l'oponinu Hi !he
npper unIt::;, n;\(J HI he treated. , ....

f.~,.1;Jl1!I1"il ,:/"},, l.,od.-The lead has been proncl b:­
hut'lIlg" c.per4ltWI15 to ext<"lld ns iar- as the,"\'e~tcl'n uOlll1dan­
of the ,Iea~"e. be,,"ojul \l'hi('h it pas~ps- in a l:'enel'al \\"~:"ferl\·
dirPl"tlul1. Tri" t'xact ('ourse l·anllottheiI b"'~ tl'3t·ed. U\\'ju~

ro r~p 511 ..f:l~e" be-ill.!: wholly (l(,(:t1pied b,Y Tertinl'~' dl'ifh~
bm 11 !=hoHla tollow a gelleral wes:rel'h"l'ol1rse fol' 2 Ildll?'s
to j(liu theo maill Ringaroollla lend. •

.11, _'It",l',f n""·/'-'"lI.I7.-The d.·iits are broken (\0\\"1Ih"
hydrauliC' ... luid.ll£" the ':HjJj cla\"el".]a\"frs bfoiJlI~ hl'ul.ell b~'
mecUlS oi e.xl'losi\·,f~ and 'h:llld b.Lour: The ia~e is workl!~l
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in tWO bellehe:-. The- upper drifts being relllO,"pJ [1'(101 the
\11'1'0:."1" one. whio.:h is. ktc'}lt we-II abeau of : he lower. The­
ial'f" IHrty il!-:;U i\e attackeu at two or llIore (l{lilJt~ across ihe
leRtl. The sluind mate-rial dl'ai\ls fO a small SUlllp. and is
e-Ie\';Hed u,' all In:uralilic ele"ator" It is de]j\°fored to
auolhfll' ::.u~lIP. :'1'0;11 wldeh it is taken by :\11 electrically.
Jriycll c('ntrLill~al gni\'t'l-p"/III' ,we! ele\·;lt('d another 100
ieet. It lhen !,a~ses through the 5ltlir.::E'-boxes. ;UH.l the
dl'..itledrailillf'~ ~u'e ele\'atf'd and <lnmpeJ by a lllcchanical
E'le\:ator ,,~ the F..'lldle~i"-helt typt".

1f",'11 1" ....;1'1'/'7 '/ "",/ /";'/"1".-The P10llt'~I· ('Olllp.n.llY hold
'\·i.\tf'l'-l'i~hts ('In rlu:" \\"t'lJ Ui\"("l". Frome Iliyc1' ;LIllI nihu',
ti:l.l'ie~. ~·lld [hi?' \\"\'lIiiord Riyer and t1'ihlltarif':".. ;lIlHlllll{"

ill£' to 163 ::l11i('eh~;ld::>. The ::'Hl'plie::; hum thE' ia1tcl' two
!:io;lI'l·esarE' lak~lI bv r;u'e 10 the lilr~{> daH! whidt h:{s bcot'-li
COIlStllll'tl.'doll the l~l a(,l'e~ d:HIl":;ite i10G;3-w) 011 the
Frome Ri':er. The water (1"1;; :::llli-("E"h~.:Jd~J from thj!': (lam
i::- ll::t:'U for rht- !.!t'llel·<i.tioll of electric }l(lwer. whidl i~

tl·,1.Il~lllittcJ to the min-e. Tllis Wa.tPL a5 well as dl:lI (IS
slnit:eheads) frolil the \\'eld Hi,·er and othe-l- ureanls. is'
then ('olltlllded by two Fep:lI",ue races fo the viduity of the<
IHine. whel'e tbe snpplies al'e united and ta.kell acrOl's the
TIif!;"::I'UU-Ul3 ni\·~r ill a pipe-lille- for SlllicLIl!: p\lrprJ:o'es.

lrl,rl',i,,!/ Fo,·Il;rif,~.-Tl1e working iaeilitie:: arf" exnelll~ly

fa.\"onrable. Th~l"e is: a tot~l1 ab~eJll'e oi thr basaltic Q\'H,­

hnnlen so t:onllllOll iii the Rin2"arooma Valle\". aud little
01' 1\0 O'"f'J'ullrdl'll oi uarreu drifts. The ;'TE'ates:t de-pdl of
rhp tlrdt:< i~ 70 tn :-to fe('1'. The driits an· 1'3;.-·able:J.(,l"oss
a wiJtli of 11"'\1111 to 1::(1(1 feet, 5(\ that :{ ,'en" widE' f:u'p i~

availahl(' for' \\'od.:il1!!. and the 10tal qU,llltj"ty oi pa~·<ible
drift!?' is large, The J1loderare depth oi drift!; anu the
:.!elieral t·olLh!.:lIral:Oll oi dIE"land, surfaC'e afe :::51\('h rh:l.t
n(":~Tear E'JE'\·~1 ion t>i ra,jJiilg~ is 1IE'(,E':"5ary. Amplf'- ii1llnp~

illg" gl'O\lml e-Xi:O:lS 111 the old 'workings and the :uija(·tout
ponions of the ·Sllrl.u:e.

,,',dul"" i·I'''xjJ,..,·' .....-Tlu~ future- oi the lIlillE' dppe,ids. of
l·('I1lr~e. 011 lhe titl ('Olltt'!lt!io oi lhe driits. the l'osr of ohtaiu.
ill~ ~allle. ami the ,·,due oi the !'rouuet. There j!:. HOl'ca5=011
to· eXllf'('t allY ~re;H cli1tNen('e in {he tin conlant of the­
drifts irom tha.tobtiLillt'd :'l.'t pre!lll'lu. The workil~g fa.cilities
are excellpllt, aud, with the ~lIPj-lljE'5 of WiHef aBel dE'l'triC'
POW.eI', ShOlt1d bc ('ouduci,'e to low wOTkins:!" ('ost~. "~;ilh II
fa\,p.ltr<iule "til'e of 1;11 thE" illtnl"f' oj thr J,JillC' ::;hould he
a ll:uClessrul and pro~peronl'i one.



pos:--iblt: 'til1~b,,"arillg dl'iih ha\'f: thc1"t~iol"l: llot bt?Pll c.xposed
jor te::lill~J alltl pU~::iiuly trea[ment by P:·I):'IH.'<.'tor a.nd
miner. :;l·t"fwdly. although its Pl'l'~CIlCC. !Jilt 1I0f itt
nt::tual t"UUI":;t;o. WU,:oi klll)WII UI' ~ll::,pe<.·tt"d, tht' thi{'k Q\~er­

Ul1rdf'1l ui b,t-:;.;dl. :mJ to a It:"ss \'xtl-nt barr"l1 drifts. ","oalc;!
be' rpci1rd('ll :\:'; 5111..'11 :ll:oll1-11I(,llurable difiLl..·'.lltit':.', that·
fllrthl'l: tholl··1tt \.\"olliJ lIOt be :,:i\"en to thl' n~:'ti'lI!: of
dll' lllld{'l'h"ill~ l('aJ. ~ -

A fllrthern';l..:;oll ,\"a~ rhe iil{,[ that tht:o tOlll"$,;- oj the It"ild
n'a~ HOt. known ~\"ith itllY cOl1sid\·rablt, dt?:':J'('(' of al·C'Ul"ilC\·.
Th+: COlIne- t'o~dd rluh" "b~ otolel"u:illl.-,{l a~- rlit'" n':-ill(1 oi-.1­
rl~[ai!€'.l ~t'nlfl~it'al :'lin·t>~· oi thl' l-=n':~l';>l j'orti,)11 ni th~
Hill";LI'(d'1I1.J. Y:dll,"\'" :'ll("h a ..;lln·t:\" haJ IIpl :'l'E'll '·;l.rr:,·J

um,::' d.llhll\l~h ('LlI~~lli'lillrn' <in'us o( th.. yallt·y Wt'n' bl':..·t;y
E'x<lll1illta al ,1itlj'['I"'llt Ilt'l"tod::;" ''''hilt:' thf'!l'E' rllahled the
(·Olll".';;l"' 'Jf th~: :.'ad It) bl' \h,t~!"Iililll·d lillI".' orl(·~,; a ...TlIr;1tt·ly

wltJ!in tht'!l-t ' ;IH'I1S. :l;l't th~ lat"k of IIPllllrttlllit:· to
....xalllitlt" Tht" d1Ij,lf·I-'II[. art'il~ 11:LlUCL11:- illtr.ldu ...·,·d atl l·!ellt..-Ut­
of error illW th~ ll''1.h·\l"1ioll.:"' as to thl' l'Ullrse_ FlIl'thE"r, the
ut'duC'!f'd ("0111'::(" hnppl'lIpr! to hE' within t'hp a1"(.'\I. iu
whidl the ll'ad i~ almo:-r-('(llItjllllol1~h"ondaill In- ba~;1It,
the- di~a(h-.lllLl~e~·(lf whj('h han' alrea(h" bl'(·llrefl..'ITt·J to.

TIll' .1)l·t·S1'll1 j'lIYf'::ot i~at iOIl WH.llt mOL"Ce-X t~·TI(ll·d. and \"l·s-ultcd
~11 tl1l' tl'a('ill~ /If tlw It'il(.l with a iail" am(IlIlIt or .an:lfrac~·.
Thi::- CO!II"Stf has bet'.n !l-hown 011 ~hl' geolog-Ical Illoilp

(Plate Lj.

(T,) I"/d/;, '// I!,,· lhdt,,_

Tht n;at'lU;':- Dr t'il(' l'OUl"S(' of I}n' It·ad. illliJOrl:lllt as'U lS.
i!=-, howl--n"r, Cllb" il 1l1"~iililill:lI'Y ,"'tl;"U tOWUl"d~ th(' ut>tE"r.
lllillaliclI1 0; ilL<' 'lllO::ot 'illl!,CJl"tallt" l'lI·t~r" ..ht" \·01.1u(· OJ' s::t:lll­
lIiiel"on:;. l'Ollt,'1It ci dll' ll'ad, Thi!' ('Ol\lellt r.:a.1l onh" he
dl'lermlJl't'd h'"UIJril!~ III' al"ll1alllhLtIllr,nt oi the llriit~: ~-,ut
a di::i~'LI:;::,ioll o"r 111,:" rill'tr,J":-i i/ll~li';lIl.·iH!.:; tht-'t'Olllt'l]t will :=e-n"e
a lIl'-erlll jlulj'O:4:' ill 1~ldil';Llill;; ,tllf' n::<ult,. !ikt·ly fO he
Oblainf'tl.

It will ht' Sl'eu t~lat tilt' HillC"aro(lm~ ;llltl :.r.lurit:e Ri\'t>lll
of T.O\\"€'l" TE'I:tiar\' (inll' hiltl -their ~Olll"l'f' ill 11 ..· !!rallitic
('011ntn" ;lI'OllHd ;'tlld to the ~ollth .1Ild sOlllh-eal==t ··of :'Jt-.
:Uauri;t'o Till LIn' 0('(.'111":\ ill this. di.:itl;(·c, .Lllt! :,(J tIlt' Ill'a'ls
oi tht;~('· .~tl·l·allls ilia" haw' ('CII[l'il,lll(·d l·;b"itC'l·itl·tnIhe
gra\·tois. lh·'.. a\o1H!tl't>il'l·onr:=e!!:. Thl··· a)lC"l·:::to)" or the
l)ol'lltet River }ll'ob:lbl:- flowed wllll.lly over Cambl"o­
Ordo\·jei:lll rock::. :\lH1 dl'l'in"ll lillIe. if iLII\~, t·,1.s:oitfrite
thl·I'E'il'CllJl. Th(, Lt'::t'n\'(lo I TIi-\"Ilif't alltl trilHltJ.l"ies
lleaut'd ill granite C')U!ItI',,\', ana 1111.1)'- have (,."r)lItriblll'ed a
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(II) Nni._,;"i'~" ,f",' 1.• ,,'/" ." 0Jl' fuf"11/1I til/ ,'Iff J.·.."I.
Tilt' aho\"t, de:"'l'i!,ti")fl!l' of fh('l lIIillPj' whil"h II,I,\"C been.

R!ul ilr~ IJ.. illg. ,,"ul'k~,i '1I1 Ih" Jer'plt'acI:, oftht'" TIill!!ill"nOma
\ aile,' sbow that thp\' are' all !"irll.:l.tE'cI 011 ll'iburar\' leads.
al~d ilot it .:5iil1;Ie Oll"t' h:l~ In''ell op('lled IIp 011 11it> main
RlIl:;:u'(I0rIlCl !l'ad" III otdditil"'\!l. it will bf' lIoti<",:d I bat all
tht-:'t" tri1Jutal':" h'ad:-: "zHE"1" thi' maiIl OIle rrolll lhl' :-lOll"dt. ,"

:,olltIJ-t·a.:::.l. and '·:l:<.tcol'll ,;idt"::;; ~(J[' nllly hi:' 110 aU~lnpt

Lf'~l1 made 10 w:Jrk tilt' lll.a:1l le-H.l..l. hm oniy OlTt' atrt'lllpt.

has bee·lI madE" to ppnetl'ate it by boring. and eyell in this
case the bore was ~ornetii!=:lallC'e off the centre oi thE' lE'ad.
tbOl.lgh oll.what was : h~lI!.:h~ to be its l'OUl"s-e at that' period.
(Tim: honllg WitS carncd Otlt. ill Du\"id Cree-k, and \\'"a5
rei£'l"red to h~" Thllre-all ill 1884.)

The r(.·a~om: for thi:::- IIe:.:h·(.,t oftht' maiu; ll"ad
('Olll·Sl'. IIll1nel'Ons. Tn tht" :fil'!'t vtal't'~ the lIlodC'rtl
han' Hot ~1l("l'l'C'tled in eX})I"l~illg' tht> haltom liln"!"l== oi .lrift
at :l1IY. io(.·ality tn the lIorrh 01' lIorth-f"<is.t, cif "nill!!ill'OOm&

town~hip, il!t hi ,thf' C3St" of rhe tributary J~ads~ Tlu:

.' ..L

HI

fl,) r"w'l',r/~' "l '1,1' Jr.".""-,.,, );'.,·/,",,>::.11. II/ II" {I-atl.

As alrpath' illclil'aretl. the \\"'\'niinl'd niv€'!" lc-ad .f'xTencb.
~1t'\·(IIl(.l the "",es.ter:\. lJO-undan" "Qj \lit- PhJl1t>f'r ~t"a~~ in' a
l.:'(-·Ileral \\'e~'edy dil'f'l"tioll, a,~d ~h(1II1d ,tl,il,!larel\: join rhe"
Hilll:;lrOOJ1I;II~:tcl ,tOOlir ~ miles TO the \\"P~t. Fo"r)IIe' and
H. half l1lit~::; O[ rhi:. contiun::lt.icl1 no 1)il~alt uVE"rlies the
driits.311<1 thl' irl\-Ollfable (,oIHJition~ of thee Piolll't'r )'Iiue
are prest'llt ;i!tJllg rhi:; lellgrh. The ("ouditions afE" not
(Illite so ra\"oHI'~i.hle as at the riolle-er ;'{illt?'. hOWP_H·r. a~

the !,;Ill'fal'l' oj till" l:.tt':d dsE"~ 'to th(' Wl"'5t. :lilt! till' lCllalthick,..
!I,ess of dl"i[r~ will i)€' ~I'adllill!:- ill('l'~a!'illg. Thll:- a I'ela­
11\"("ly greater j,rnl'("\!'\lon ,)f the upper and p(.ur£>1' driit!=
will hE" presE"nt. <..lml w0u]Li llil\'e to he tre;Llrd ilJallY
.i:lttE"lHptf't1 wnl'l,;ing. .

\\"h\:!thoel" rhi$ wUIllU l'f'tlu('E" lhe a\"E"ra"£' COl1lE"lll uf tht"
(h'-irIS to $lIC"h ;.lll '!'xtE-1lt that thE"\' r'('luld="llOT bt' III"nntahh'
[I"E"aroed C"RlIIIOi he ..h:l:ltitE"lY de('i~h"d without 'h·t~l;\i (t:'H~.
ne(\lr~ any work wa.'S rO{ltempl:lfed a bol'ill;: 1~'lIllpai!.::1l
\\"otdd lItHh,ubll:"dk be a wise andllPc{'i:;s::art" pl'e!iltlillan'
step. \Yith tht" ilch":11l'Ce of the Pioneer \\"o"rkillg~ ill thi~5
direction the 1)c-~11ion is difl.:E'l"eut. as e\"i.dell("E" a~ to the­
value of thedl'ifl$ IS bein~ obtained contil111011:5h" a~ a
re~ult of thE' wOl'king. - .

,
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ueiltlclatlllL: a~tioll oi the 1'I'eSenl Rill£,al'UOma TIin't'" .a~

sf'\·tr.,l pnrllB ;llollg" its COHrse, Th,C'se an~: 011 the ,~l"hl~'l~l
rlats arouna 'lUll 10 the 1l0nh·w€'5t of Bl':.UlXholr_ll 1.11h\a~­

stillion, ollJhE' alluvial flaB to the Horth-weSlol the ';~I.'b_a.

Hill: 011 tht';~lIl1 vial lhus to the nOl'th-we,st of I he B.I-::e15
Ct:"II1Tal; :lUU IItlnh oi the 1101'l]le1'11 ~xtrenl1ty of the, ~a5alt.

Three- miles lIonhoi 1I\·rrick.•\t the first two !ocallhe~ [he
depth from Iht· "::'lll'iaf:e to th~· ~t1tter oi the 1.ead. Wll111d l,e
100 ft'er ;I]ul 10010 ];,0 iet·t n'sp('C'ti\"('l:,-, whIle 111 thelilst
one: it would ut' 'approximately l"'jO (0 :!OO feet.

The l'Ollri'l' oitlH" ~lIttpr of tllt' l.:'ad.i~ ::-h~wll ao:. aC{'tlr;\~ely

as it j;:: pos!"i1~le_t,; dt't,'I'llllIlP it. ,_-\ 11111:' 01 le.st bM;"" S~tl'~
from rn\:o illIOl"lllatioll wOldJ '~lIH.:kly IUl'iit!' It. ana .l .111­

thl"1' .-:'·:OYf'JJJ:1TI(' :-dlCllloi" \'oulJ th('11 lw 1\lldf:'n:;I~:el~,tJ) t::t.
the h.·ad at any .0I' tht'~f' poil1t~" ;=::lIch. d. .cam!lill~1l of h"'\"lug­
ig reCOinl1lE'lllh~d as a. nel'cssar:" prr!lmlllary fl1ol'edure TO

::m.'· pl"opn.<:ecl Jllillin~ ni Thk" lead. ". " .
If -the -lead bt' :-0 re"ted (0 th{' north 01 JT("'llICk, a1l(1

fOlllld p:L.,"ahll". it. could" be n~;l"dily trae.:t'd be,\"n,nd the
JlOl",hpJ"ll ljmit of the tliHTl(;t e~~:lmll1ed. hy the ~<1111e mf'thod
of geolt)~i('al sun·C'y. iollowed hy borillg °

,
,"

s1I1all ;UIIOlllll (Ii f!1I orE' to thl' l1Iaiu \·alley. Ff(ITII the
jl1lH:tiolt uf lilt· rlol'!l\'l Ri,;t:'l" 1II)I"lh\\";1I'0::; tilt' rin.ll('ill'ing
~rallill' O("l'lIrs. .\11 [ht' :'1111:11( 1·I·i·,~,ks. a~ iara:irhl' Br.lIIx­
iJcllm -(.'I'(· ...k. \'.'Olild l"Olllrihllll.· t.IH'ir !"han' 'tl or£' to the
main It-ad. From lIlt' l~rallxholl1l erer·k. nt,Lt'''' ('n'l-'k. \"al­
Ie" Cn·l·k. Ca.;t';u.lt> Ri"\'I" ).I"ail) Cl"C'ek. "-\·ld ;II1J Fl"fllllt"

nh·[·l"s. alld \\":,;11 i f'~J"(IH i \"~'I". '"fit" (lila lit il ~e~ Ilj -r ilIC>l"I.' were
Wi.11"llt'd ainu:! I h··il" l·uUI·~\..·S. as i:il·\·id(·!lt il'Olll ,IH' lI1ilf('~
workin!.:' 011 {·h,.,.,- It'aJs. 11 is n:rt:lil1.all'\O. that ~Olllt· oilhi:;
proe-,.>I::(ieci fllrth"r alnll~ their ('Ollr~('S Ihalllhf' pl"l.:<em
wOl"Kil:!.' i;ln'~ rd The 1IIillt·s. aIld tllat C'Olliold"l"idJi,' <lIl1(1I\1lt~
Jl111~t haYlo l"lll"!·,:o.j t},,· Illala le;J~l. Thll:' it ('all l"t:il,.nllahh­
bP allti(·il';H,',.} tb~;,r tlH:' maiu ~I:'ad l·(IIl!.1ill:' till 01'1", pCl:<.~ihi~·

il!('lll~ th., whfJit"'rli.il!'l {'OUI'~C'" hut '"l'fLlillly ~"Itil':; 111111';;'
pie!ltiful ill' B!';;,lIxholm is ;Ii'pmill"il{'u fro III rh ... "Ollth.
anti b,;iJl!: IJartit'ldar!\- ~o frr.1ll Br.:lll:xhl.1 11l d~)wll tht'" h~<td_
The- Ril1:!;t~I1"lIla Hi,:e-I' it~'t'li would ha,'p' '!~',tllc·t·E.'d lin].:;'
if a 11\-, jrolll ;f.;: lH'drOl"k b,·t WC't:>1l Talawtl :l~ld \\"illllillt"ilh"
hm trolll "-ilJtla),-.ah to the- 110l"th it is jllnowill~ 'dlCJIh­
o'-er granite, .and may ha\"£' d"'l'i\·c·d cOll~idCl"il1)le (lllJ.'llliti~~
hom thi!; l':Olll"C'e,

""hilt> thit' tl.l"iiu:, of the Illilin I.-ad will ulHiollhteclh~ ('UI1­
tain c~ssit""ritf'oiri~ the' actual ("Olltellt that i~ oj (I'('"o'liomic
importall("p. The !:"ra"els in thegllttt'r oj 'the lead fllay
P\"f'U bf' a~ rid} a~ those- in th{' rl'iblltan' 1['<1(15; Tn- th t , ('a~
of th~ ovt"rh'illl: dr.iit~, how('\-er. thedetE'nllil1ill.~ {M"tor f!='
thE' .relari\~(-hO ~TPiltf'r \·ohlnlE. of <l1'irts' lwill!! d("po~ited iti
the larger "all.":,, oj thf' l1l<1ill ~1'1"f'ant thR,l1 in thr!'mall(~r
"alle\-s oj th(' tl'ihmariE.'s" Thi~ would Ilf'("e~;'-iirih' meau
that: eo,'PIl jf a~ lllllCh ("as~ii:eritP was l){'ill,~ hl'onghtinto
thC" main '·Illl~\-.it wOllld bflo di~[I'ili1irE'd throll£!'h :lmlU'h
trE"<l.tE'r \"Ohllllfo of ril'iit:,; which would ther~j'ol"t" huvp a
mllch ]owpr t'011tl"llt -ill (,olllpari~on with tho:;t" (Jr thl- tribll­
tal''''- leads. oTII~r how far thi5 rro(,E'~:i opt·rated i:-: ,l J'l"".LlflllJ
whie--h call ollh- hi" !'·-,J"f'd 1,,- ,1('111:1.1 TP!=t of the !1I:u.n lfolld" It
may LE' dial the- :,,'a.d at tlie .jUIle-t10il or [l"ibm:ll-'y 01lP!'l lllay
1)t' as rie-It. ii I:(,t ln01''''.!tO. than thesE' trillllta.ri('~. - This nray
El-'·E'n apnJ_,- to rIle- whole of thl" h'af) from TIranxholm down
thE" lead, or to portions thereof" Or it may hE" that Ih<:.
lead_ is phol'PI' thall thE' tl"ilmtary on~!Ii,

C'"I,",

(,.) TI",'l,f; II!I ~ /". 1.ulll,

The Lest.' ann the I~a!ilt l"xp4?ulIOivtO, ]oci\litips to tC'!=t t.ht'"
leoau i:l-r~ r1lOce ill which die basalt O\oerl.HIl"Cl~1l ha~ hPfl'I1
1"f'll1oved. This ha~ actually heen accowpli:-het! b.,- the
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Th'; ~N,lo:;i('al t'X.Lillitl.l.livll or thE.' poc[ioll CJi rill..' Hiu.l;a~
roolUa\·aJJe\" dt":'I.."l'ibL'd alJo\"eo was canicll uut "'irh Ihe
olljE·(.'t of lIt'tl·l'Il1illill!.:' the t'Ollr~{'s of dk "Hlli~rOHS d~I'p
I"lld!'; \.olllainill:.! a:lu\"lal lill (il"(l which !Jit\"(.: ,.{-'t'll I'l"e,\"(.u
to l'xi-st. "Thi.:o lta~ lll'di dOfl~il~ OICt:f1f.uely ;1:-' IJIl...silJil' trolll
the lllaplJiug ui thl.! gt"(Jlugi('3J ft.1llll"(-'5 al- th(~ ::ur;ilf.:e.
""11eu'it. is 1'('JW:llIL~'I'('d rhuc thE' \'all~\' oi ~hc .llll:;l"ut

RiJI!:ill"N'IiI,L RinO!' wi(~_fi!lf'd wilh ~ed~llI(·,;r~ "0 a IlOiIXjll,lIllJ

del1rll oi .~,V(' fed. al:d LxsiI!t to;1 Hl,IX:lIlIIJU l:t'I'I!; of ::L)O
fc·t"I. ,1UU rllt':'fi tllll'd the \·;{Jk.\~ ill II!a('':''~ 1(; a \\"id,h n[ f'He
iilld d hall' IlIlJf>:f. it u"ill he j'{"tJil\' l/lld"r,:o:lflllll rlJ;u Th~
Joc<tti:lJl (i.{ 'lh/, 1{';ld~ i;:: 11111 :-th."ol'liei;" ... IT'!r;lrt'. );t-\·'·,"r:;i,,_
le~~ tlw Jr«'at:"tl,~ :11'(' ~u(.'h thaT ,;Ih- llrrljmilJ;in' hm·jn,::
!'(-J,el,l(" Im:"I") (111 lh!"Hl ""mId 'llIidd"': :~Cillr'dl" ~'I!rc"r i"If
the- h~i:ol(L \\,h"II,"," the rI'lJ1Aimlt'I"Lli rhe :::t"Il"mE' ,"ollJd hI" IJll't'e
<f:("('lll"ill('h- 1l1i/1l1/1'd.

The d~l:h,itd ."y::lt'tU con~j,"I.s of !be lll,aiu }"ad of the­
funnel' Rill~:U"0(HI1a lh"PI' am) lliU:'t'I"OILS r:'/bIlL1JT ]('at)s
t'llt~l-iug it hClm zhl.:' t'asr. The llpf..cr p.art.:. ('If th~ trion..
ral-.'" lead'! COrllll·(·t with Sln';.J:W. u"hi.C'h iH"f' tJ-jhlll:ll"jf'~ 01
th~ prl';::pur nin:':<lJ"f"l()J1H1 Ri"J:>l", ,"H) ;,;f) Ihf' Iliblll;ll"" leads
)"E'pl·eSt·JIt dt"l'tl::Jr~ aloJlg a ~WSI(>lll 0; tl'ib1JTilI'Y ~tn'ams
whid] n""'n, tlh' alH't>.;lors, of Jl;r l)J'f::l;font OJJf'~, .

Tht: Riu~,1J·Ot'Ul'l Hil'(.'I" }HIS nowh!"I'!' .l'ol"!"tlded it~ ("0111"~f"
UPE"ply C'JIPI;.!..'Jrro (:xl>o:'i(' th., ~lIttE'l' nfrht" Hjll~;jJ'fitjlllil le.'ltl,
!.mr ha... jJl I'Ll/'f'S ","xl'osP,] rhp ~J"'E'r.o:: iJl tb· lipih'r j1ans 0;
SOJllto oi the nibu,;lJ'\- h-,ads" -

It is at the~f'- ·e:lq';'~';l;orl paris of Ill", lrjbll~.ulT k:Hb tilat
all Ihe mind lla\·"(· !}('ell ,J/'t-'Ill·d lip" Till-- m~3! impol"t.ant
leads ,Ire r},o:"-t' "i J~''':JII.''\holm ('It't'k ,iiJJd N).;l~·k C'p.,-.k),Pil ]Jf<Y CrE"C'K. (';1.";,,"],. Hin'I', :'J~ljll L"J'tt'k_ ,rdel BinJ':
:md \\-y"iiorL; nj~.-"r. The' ~\r1)d :'Ji,jt' W;1:: .l)w l'l"IllC'ipaJ
1l~1f' on th,· Hl"i1H,';hoJIIJ Crf'!"'};: It.'iid, Lllris idJf: itt ,ht> prc':!l-Ut

nUh:" Tl)(' "alllt' n-Illarh 1IP11h- TO. the- nrj:,;€'i~ (\,.Iltral
.:\J hH' OJ! t ~1l' \Pa Iley ("n~J:>k lj~ad. The m0s.t important
gro11p of 1lI11le:<\\"t'I"t' tl111!'e uu tIlt' Cil!;,"adt, RiYd" ll;'ad, illld
il1duded ,hI' Bri:"l'i:::_ BI"ullll'l':.: IlolllJ:>_ Hrl')thC'i'~' JThllle
':\0, n. (al'lt'l'\\";u"tl:: thE' Xe-w nI4,th .... rs· ITvJll<'), TI;an~I~.
X on h Hrolll(,l~' H'mu' (Ih.....!ht>n::· I f(llllt" E._'i.tPIHk(1). ~nd
nill~a.1r.oma Till :\fillPC:, TIH' tl1ajcl'it,· hcc"nmp w11 01 1\' or
pat,tl.'" wOl'k,'Cl UHt. ami :w{' a)! lItl'w in;"lmJed inthf" nii:,,~i~
:\rilll-'_ tht> work iH~" of whil.'h are htoill~ stt';l.llih- ;1I1\"~IIlN!d
"·Iown the C,li'e;lti", Bi\-('r It'au, ~ ,
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PROFO!(t1!l

STATEMENT OF VALUE Lei Ne....

For .

0" Aaounl 0/. ..

Bags/Drum! TIN CONCENTRATES BrQ"dd . R(((f·.,tJ .

Kos.

Grms Weight

Agreed Assay:

Sn 73.8 % Bi ·Trace Pb Trace

As Trace W03 0.1 % Cu Trace

S Trace Zn Trace Sb Trace

Fe 0.9 7,

Price Basis: Average of daily official
prices for Refined Tin ruling in Malaysia
from 28.2.77 to 5.3,77 inclusive,
as advised in our letter dated 7.3.77.

TAre @

Weight of Moist Ore

Moisture.. .'-0 _

Net Dry Weight

Tonnes Decimal -

Average Price: $1575.850 Straits Dollars per picul.

Calculation:

Ar,reed Assay
Less Penalty for Fe

Less Unit Deduction

Sn 73.80 %

73.80
1.12

72.68 % of $1575.850 $1145.328 Straits Dollars per
picul.

$1145,328 Straits Dollars per picul convexted to Australian
currency @ 2.7509 Straits Dollars ~ $Al.OO ~ $A 416.347 per picul

16.5345 piculs @ $A 416.347 per picul $A6884.08 per tonne

T

Less Treatment Charge
Penalty for Impurities
Ore Bag Charges

@ S

$A 117.30
$A
$A 5.00

PER TONNE

= $A 122.30

$A676l.78 per tonne delivered Sydney.

GROSS PROCEEDS S

LESS

ADVANCE S

RAILAGE S

S

NET PROCEEPS $

FOR AND aN BEII1\LF OF

-

SyDNEy .19
ASSOCIATED TIN SMELTERS PTY. LIMITED
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EXPORT CONTROL (Cont'd.)

Clause 17: Payment.

Should the Buyer elect to receive any concentrateS for atorage

only, or for smelting nnd reflnlng only ao provided for in

oub-poragrnpho 2) and 3l respectively of the preceding proviso

then pAyment for ouch concentrates ohall not become due until

they have been priced.

,



During any period of restriction on the export of Tin and the stocks

of Tin imposed by the Corrrnonwealth Government in accordance with the

provis ions of The Fifth International Tin Agreement the provisions of the

undermentioned clauses of the attached Offer to Purchase slmll be construed

as being subject to and governed by the additional terms and conditions set

out herein:-

During any Control Period declared by the International' Tin

Council concentrates shall be deemed to be delivered to the

Buyer for the purposes of export control at the time they

are received into'~uyer's Works at Alexandria, N.S.W.

During any such Control Period' the Buyer can only agree to

receive and purchase a total tonnage of concentrates aa shall

be equivalent the sum of -

a) the Domestic Quota for that period allocated to the

Seller by the Government department responsible for

controlling the exports and stocks of Tin.
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Pricing

Quantity and Duration of Offer to Purchase

Tonnage of Mine Stock Quota produced during a Control

Period ·availab Ie for delivery to the Smelter at the

beginning of the subsequent period sha 11 only be

received, for pricing and payment purposes, in tonlUlgco

spread over the approxl.mntc n,nnber of "ceks the Vendor

"ould normally deliver such tonnage during periods not

subject to Export Control.

1) Refuse to receive further concentrates.

2) Agree to receive further concentrates for storage

only at the cost and risk of the Seller.

3) Agree to receive further concentrates for smelting

and refining but deferring the pricing of such

concentrates ,mtil such time as the restriction

no longer applies.

c)

b) any Export Quota similarly allocated to the Seller

and transferred to the Buyer by the said department.

Provided that if at any time the Buyer is restricted

as a result of export control in selling or delivering

refined tin to markets within the Corrrnonwealth of

Australia or overscas the Buyer may elcct, upon giv~ng

14 days not-1ce in writing to the seller, to take any one

or more of the following courses of action:-

Clause 11:

Clause 1 :

1)

and

11)

,
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When the percentaRc of Sulph"r ront"lne" 10 In exceos of
2.~'I. en edctcct penAlty of ~).OO per tonne ls cherRed for
cech e"dltlonel 1.11/. or p;rt[heraof In excess of 2.57. up
to a maxlmum of 5.007. contalne~ Sulphur.

•
•

Sulphur I!p to 0.1,7.
Over 0.1~7. hut not over 2.~'I.

free
$ 5.00

81fj155

•
•

Arsenic Up to 0.17.

Over O. 17.
up to a.n.
Over 0.27,
up' to 0.47.

Above 0.47,

Free

51! ccnts per tonne for ench 0 .. 1'1.
or part thereof.

$2.50 per tonne for each 0.17. or
part thereof above 0.74

The parcel msy be rejected at Smelter's option.

•
Tungstlc Oxlde Up to 0.57.

Over 0.'17,
- Free
- ~1.2S prr tonne for each 1.U7. or

part thereof preaent.

•
•

Corpcr )
L. ed )
Bismuth )
Ant [mony )
Z 1nc )

(Comblned) )

~\ .2'> per tonne [or eech 0.1'1. or pnrt thereof preaent
with minimum chnrge of $7.2...Q per tonne.
Note: No penAlty lA charRed where the combined

lmpurities toul leu than 0.051..

•
•
•
•
•

Where ,:;epnrnte elf'mcnt" ~)(ce~d 0.057, an addltlonal cha rge
, I

wlll be mnde as ahown below:-

Copper Above O.OS'I. A char~a AS follow. -
From o.O~7. to 0.211'/. ~0.50 per tonne for ea"h o.UI1. above 0.05'1;

From 0.207. to 0.)(1'/. $0.75 per tonne for each 0.0 17. above 0.2crx.

Above a.3'7. The pA rce I may be rejected at Smelter's option.

Lend From O. (J'i7. to O. 1'1. ~ 1.00 per tonne for each 0.017. above a .05'1.

From 0.1171. to o.2'7. $4.01) per tonne for each 0.011. above O. Icrx.

Above U.27. The pa rce I may be rejected at Smelter's option.

I

I

•
•
•
•

Blsmuth

Ant lmony

Zlnc

Above 0.051. - A cherRe of $5.00 per tonne for each 0.01'7,
up to 8 mexlmum of 0.107.

Above 0.107. - The parcel may be rejected at Smelter's optlon.

Above 0.0'i7. - A chHRe of $', .(1) per tonne for each 0.01'7,
up to a maxlmum of (J .107.

Above O.lot - The psrcel msy be rejected at Smelter'a option.

Ahove 0.0'i'7, - A cherRe of SO.lO per tonne for each 0.011. up to
," maxlmum of 0.20'T.

Above 0.2ot - ,The parcel may be rejected at Smelter'a optlon.



SCHEDULE OF PENALTIES
Tin Concentrates letler dated
addressed \0:

81(1156
FOR IMPURITIES for attachment to Terms of Purchase­

!

In accordance with the following larlfl:-

Iron - Up to 4.5% - Free

Over 4.5% up to 8.5% -1/12Ih of Fe content In excess of 4.5%
\0 be deducled Irom the ascertained
lin assay.

Over 8.5% - Where Ihe Fe content exceeds 8.5%
the penally for Fe as above is increased
by deducting 1/61h of the Fe conlent
of such eXCBSS frOI11 the Bscertained
lin assay.

Above 12.5% - The parcel may t:>e rejected at Smelter's
DpllDn,

In accordance with the above, the scale ot deducllons Is as follows:

% Fe Deduction % fe Deduction % Fe Deduction
from ,rom from

Tin Assay % Tin Assay % Tin Assay %

Up to 4.5 Nil 7.2. .23 9.9 .56
4.6 .01 7.3 .23 100 .58
4.7 .02 7.4 .24 10.1 .60
4.8 .03, 7.5 .25 10.2 .61
4.9 .03 7.6 .26 10.3 .63
5.0 .04 7.7 .27 10.4 .65
5.1 .05 7.8 .28 105 .66
5.2 .06 7.9 .28 10.6 •.68
5.3 .07 8.0 .29 10.7 .70
5.4 .08 8.1 .30 10.8 .71
5.5 .08 8.2 .31 10.9 .73
5.6 .09 8.3 .32 11.0 .75
5.7 .10 8.4 ,33 11.1 .76
5.8 .11 8.5 .33 11.2 .78
59 .12 86 .35 11.3 .80
6.0 .13 8.7 .36 11.4 .8t
6.1 .13 8.8 .38 11.5 83
6.2 .14 89 .40 11.6 .85
6.3 .15 9.0 .41 11.7 .86
64 .16 9.1 .43 11.8 .88

65 .17 9.2 .45 11.9 .90
6.6 .18 9.3 .46 12.0 .9t
6.7 .18 94 .48 12.1 .93

68 .19 9.5 .50 122 . .95
6.9 .20 9.6 .51 12.3 .96
7.0 .21 97 .53 12.4 .98

7.1 .22 9.8 .55 12.5 1.00
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Clause 18

Force Majeure:

clouse 19

Export Control:

Clause 20

Lsw App licab Ie:

Q 1 c,' 1 ~. ~,o U.l..J,

In the event of force H.'.Jrurc Stich as !ltrikC'~, lockouts or
other differences with worl:rncll , accidents, d.:tmagc to plant,
inlcr[crcncC'9 caused by revolution, insurrection or intervention
of constituLed outhurities ur allY uther contingency beyond the
control of the Buyer or Seller hindering or preventing the SeUII!
from fOnJarding. shLppinl.l and/or dclivering or the Buyer from
receiving. smelting or den ling witll ti,e concentrates or the
resultant metnl in the ordinary cnurse of busincss, shipments
andlor deliveries may be suspended until such condition cease
to exist on written notice being given by snd to the contractina
parties,

The terms of tlds Offer tn Purchage nnd any en9uing contract
nre s\lbject to thcr~ b('lnf! no limitations of any kind imposed
upun th" auyer by Lhe AUAtrnlian Government in accordance
with its ob Ullations under the Fourth Internotionsl Tin Agreement
In pnrtlculnr during 'any period of Export Control declared by thc
Internationnl Tin Gouncil the provislons of Schedule No,2 attach'
shall opply <1nd sholl be construed as forming an integral part of
this Offer to Purchase,

This offer and any ensuinl; contract Ahall be construed 8S being
, in accordance wi th <1l)d guverned by the Laws of the Stllte of New

South Waies. Conanonwealth of Australia,

For anti on behalf of

ASSOCIATED TIN SHELTERS PrY. LIMITED,

Purchas ing llannger.

We hereby confirm acceptance of the foregoing terms.

•
•
•
It

For and On behaH of:

.............................
DATE:



Trcatment
Charge:

Clause 14

Increased
Smelting Costs:

Clause 15

Ore Bags:

CInuse 16

Insurance:

Clause 17

Payment:

$td17.00 per tonne nctt dry weir-ht basis 75% (seventy-five
per cent) tin increas ing by Austra lian cents 2 per tonne
for each 0.2% (zero declma 1 two pcr cent) or pa rt thereof
of tin content below 75% and decreasing by Australian
cents .2 per tonne for each 0.2% (zero decimal two per cent)
or part thereof of tin contant above 75%.

Not App licab Ie.

At the Se !ler' s reques t, the Buyer wi 11 supp ly are bags
on loan ex Works·, Alexandria for the sale purpose of
transporting Tin concentrates ex mine to Buyer's Works.

A service charge of $A5.00 per tonne nett dry weight shall
be made and such bags shell remain the property of the
Buyer, The safe custody of such bags is the Seller's
responsibility whilst they nre in Seller's possession and
the Buyer reserves the right to charge the Seller for any
bags not returned.

Not Applicable.

Payment shall be made in Australian currency ·and shall become
due within twenty-one (21) days after arrival of the
concentrates at Buyer's Works provi.ded that if final payment
for any delivery of concentrates has not been made within
twenty -one (21) days of the date of delivery of such
concentrates to the Buyer a provis iona 1 p"yment wi 11 be made
on that day calculated at 80% of the estimated value. In
addition, if such fin" 1 payment has not bcen made withIn
thirty (30) days of the date o[ dclivery a further provisional
payment will be made on that day calculated at 10% of the
estimated value.
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(, la uS e 10

Price Basis:

Ctause 11

Pricing:

Caluse 12

Ded lie t ions
from Assay:

The price in Australian Dollars per metric tonne shall be
b,~secJ on the official Nalaysian Tin price as quoted by the
N;\Laysi,m Market in Nal"ysi"n Dollars per picul (16.5345 piculF
equals I metric tonne) Dn the days stipulated in the clause
hereunder headed "Pricil1g" and coverted as fo11ows:-

(a) The Official Malaysian Tin Price shall be
converted to Australian currency at the opening
telegraphic transfer selling rate Malaysia on
Australia as quoted by The Chartered Bank Ltd. ,
Kuala LlDnPUr to the Australia and New Zealand
Bankine Group Limited and! or The Chartered Bank
Ltd., Sydney on the days stipulated for pricing.

Provided that where concentrates are due for
pricing upon a day for which there is no official
quotation for Ha lays ian currency on Australian
currency then the rate to be used shall be the
mean of the last \cnown Dpening quotation and
the first subsequent opening quotation.

The product Df sub-clause (a) above, shall be
multiplied by 16.5345 and the price so determined
shall consti\:ute the price applicable to this
Offer to Purchase.

The pric inc of each lot is to be on the average of the
prices ruling during anyone Df the first, secDnd or third
en lendar weeks following the arriva 1 of the concentrates
at Buyer's Works, Alexandria, N.S.W. provided that:-

1) the week nominated for prlCl.ng shall be at
Buyer's option ami glch nomination shall be
declared to the Seller on the day of arrival
of ~he concentrates at Buyer's Works.

2) should the Buyer fai I to nominate a pric.ing
week on the day of arrival of any concentrates
then such concentrates shall be priced on the
average of the prices ruling during the second
calendar week following the arrival of such
concentrates at Buyer's Works.

,

Payment shall be made on the basis of the full tin content
l.ess one unit plus or minus 0.01% 'for each 0.1% variation

7 in the assay below or above 75.0%. Where app licab Ie. a
deduction shall first be ,,",de [rc'Tl1 the settlement tin assay
in accordance with the iron penalty as set out in CLause 9 ­
"Penalties for Impurities".
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Clause 4

Quality:
(Cant '<I)

Clause 5

Weighing and
Sampling:

Clause (,

Moisture:

Clause 7

Sampling Charge
for Sma 11 Lots:

Clause 8

Assays:

Clause 9

Pena ltics for
Impurities:

Imp,rrities: The Buyer will accept Tin'concentrates
containing impurities within the limits of Clause No.9
"Pena lty for Impurities", Any lot containing impurities
exceeding the limits' as set out in Clause 9, or containing
deleterious impurities not listed in that clause, will be
subject to separate negotiations between Buyer and Seller.

Weighing and sampling in maxim,"n lots of fifteen (15) tonnes
shall take place at the Buyer's Works. The Seller may elect
to be represented at the weighing and sampling.

A sample for the determination of moisture shall be taken
at the time of weighing each lot and the percentage of
moisture so determined sha 11 be deducted fram the nett
wet weight of ",oncentrates, Should the moisture content
of any lot e""ceed 5,00% 1120, then an additional charge of
$A2.50 per tonne nett <lry weight for that lot wi 11 be made.•

$1\10.00 per lot of less than 2 tonnes nett dry weight of
concentrates.

The Seller may elect to accept the Buyer's a~says as final,
If Hepresentative assaying is required, Tin assays shall be
exchanged simultaneous ly between Buyer and Se 11er. If the
assays are within 0.50%, tile average of the two results
sha 11 be taken as the sett lement assay. If the assays
differ by more than 0.50%, a reference sample shall be sent
to an Umpire to be. agreed upon. Should the Umpire's result
fa 11 between the other two or coinc ide with either, such
Umpire's result becomes the settlement assay, but if otherwis
the middle assay of the three is to be taken, Cost of
reference sha 11 be borne by the party whose assay is furthest
from that of the Umpire.

Whe.n impurities are present, the Buyer's assay;; for such
impurities shall be accepted as final.

See Schedule No, 1 attached.
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Clause 1

Quantity and
Duration of
Offer to Purchase:

Clause 2

Delivery:

Clause 3

Property in
, the Goods:

Clause 4

Quality:

TERMS OF PURCHASE - TIN CONCENTRATES

Total production of Tin concentrates from the Seller's
Hine at for the period commencing
1st January, 1977 to 30th September, 1977 subject to
any limitations whilst exports and stocks of Tin are
restricted in accordance with the provisions of
Claus!" 19 - "Export Control".

Free into 'Buyer's Works at Alexandria, N.S.W.

Property in the Tin concentrates shall pass to the Buyer on
notification of Acceptance being given by the Buyer to the
Seller in writing.

Tin Content: The Seller sha 11 supply concentrates having a
minimum tin content of 507, and the Buyer shall have the right
to reject any lot below this grade.
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9th March, 1977KES/KT

Head QUice and Work;: 23-29 BowcJen Street, A',~l(8 C'I •. ,.,' I T8lsphnnc Gl1 f;fJ56 {J lin~sJ, I 5 l". Te'~Qrams 'Inri Cables: ··Slannum. Sydney"
COpy Tu: .. ~, f Tel.ex: 25R19 ..

:J stLl1 Address:, _I<..'IL I ••••• Box 138. Post Office, Alcx:andria 20'5

.J?.,Q,.tt1.•

Amdex Mining Limited,
119 York Street,
SYDNEY. N.S.W. 2000 I.

Dear Sirs,

We refer to our telephone conversation (Messrs. K. Piggot/
K. Swan) when your interest in a Tin mining venture in North East
Tasmania was confirmed. We were advised that production at an annual
rate of approximately 250 tonnes to 300 tonnes of Tin concentrates was
anticipated of a grade similar to that currently being produced by
Mr. Vern Wood. -

On this basis we would be prepared to issue Contract Terms
and as a guide we enclose a set of proforma terms setting out various
conditions in detail. Also enclosed is a proforma Statem~nt of Value
based on a typical assay of recent production from ~tr. Wood and prices
and exchange rates which were applicable to the week commencing
28th February, 1977.

We await your further advices with interest and should you
.lee ide to proceed with this venture we shall be pleased to confirm terms
with you.

Yours faithfully,

ASSOCIATED TIN SMELTERS PIT. LIMITED,

_/"

Purchasing Manager.

Encl.

-
All COMMUNICA.TIONS SHOULD BE ,ADDRESSED TO THE CQpAPANY AND NOT TO INOIVIDljAlS
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Smelter Schedule, Associated Tin Smelters - Sydney
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