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Introduction -

The Australian Commonwealth Carbide Company
Limited has for many years drawn 1ts limestone supplies from i
quarries in the vicinity of Ida Bay, which is an inlet at the r
mouth of the Lune Rlver and a part of Southport.

These quarries have been operated on behalf
of the Company by contractors and have produced some 300,000
tons of limestone. Although the stone quarried would normally
be described as high-grade, the quality has not always beem
satisfactory, and, in an e%fort to overcome this disability ‘
three separate faces have been worked at different times. in
each case the gunarry was opened with the expectation that high
values obtalned from surfsce samples wculd persist, and, in
each casey this expectation was not realized.

The present quarry is known as "Blaney?!s®™
and, like its predecessors, is ylelding lower grade stone than
was originally anticipated. This investigatlion has been
carried out with the objeect of YTormmlating a plan of working
whereby stone of consistently high quality can be economically
quarried over an extended period.

Genergl Geology -

The limestones of Tasmania may be divided
into three main geological age groups. These are the Lower
Palaeozoic, the Permlian and the Tertilary.

Permian and Tertiary limestones are usually
of rather poor quality, but zones of high~grade material occur
at intervals throughout the Lower Palaeozoic series. These
limestones are found in the Gordon River district, the
Florentine Valley, at Ida Bay, Junee, Railton, Meirose, Flowery
Gully, Smithton, Quamby and Mole Creek,

The Gordon River limestones are clearly of
Silurjan age and stone of similar characterigtics at the other
locslities has generally been regarded as Silurian also, but
it 1s probable that some, at least, of the ocecurrences mentioned
above should be classified as Ordoviclan.

At Ida Bay the limestone is largely unfossiliferou
but isolated bands carry a typical Lower Palseozoic marine
shelly fauna, which includes various forms of Brachlopods,
Gasteropods and Lamellibranchs. Polyzean remains are common
and there are occasional remnants of Nautiloids and Ammonoids
that could be used for determinative purposes.

There is 1ittle doubt that the limestones of
Ida Bay, Junee and the Florentine Valley belong to the same
perlod, but no attempt has been made at detailed palaeontological
correlation, as the precise association is of little economic
significance, in view of the sporadic distribution of high
quality zones. Criteria useful in locating and ldentifying
such zones must be developed locally rather than regionally.

Limestone beds in the viecinity of the Ida Bay X
gquarries extend over a vertiecal interval of more than 500 feet.
The series 1s extensively intruded by dolerite sills and dykes
of Mesozolc age, and the same rock apparently underlies the
limestone through mich of the area. The base of the series has
not been observed but it passes upwards into a mudstone-limestone
conglomerate containing rounded pebbles of quartz, above which
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are normal mudstones and sandstones with oceasional bands
of impure limestone, There are zones in this formation

carrying a profuse assemblage of Permian (or Permo-
Carboniferousg) Shelly fossils.

The base of the Permian beds above Blaney's quarry
is about_ 900 feet above sea level, while at the Ida Bay
Wharf, 34 miles north-easterly, the overlying Triassic
coal-bearing serles extends weil below sea level,

This relative displacement cannot be accounted
for by the prevailing low angles of dip, and is evidence
of extensive block faulting that took place in connection
with the doleritic intrusions. The sedimentary rocks now
oceur as isolated blocks separated by masses of dolerite.

The major faulting is of little importance in
actual gquarrying operations except in so far as it controls
the disposition of the various areas of stone. Faulting
of this nature in Tasmania is, however, almost invariably
accompanied by numerous minor faults o% small displacement,
These are important at Ida Bay as they have frequently
developed into solution channels, and ultimately into
underground caves and water-courses, which are a definite
obstacle to economical quarrying. Further comment on
this aspeet will be made when considering the present and
prospective quarry sites.

The Ida Bay limestone 1s grey in colour, hard and
compact, and, while generally fine in grain, carries isolated
bands of coarsely crystalline stone. Veins, seams and
blebs of white or smokey transparent calcite are common
throughout,.

The beds are frequently slmost horizontal and
dips rarely exceed seven or eight degrees. The individnal
strata on casual Iinspection appear to be persistent, but
are actually quite lenticular and cannot normally be traced
as distinetive units for more than a few hundred yardse.

There is a definite assoclation between . . . - ..
depositional zones and quality of s tone which should be
used to the utmost in prospecting and evaluating the various
areass Unfortunately, this connection is complicated by
depositional irregularities, principally in the form of
sandy patches, which oceur in beds of otherwise high purity.
There are also post-depositional irregularities connected
with faulting, solution channels, ard proximiiy to the .,
intrusive igneous rocke The last mentioned is less important
than might be imagined as in this area, in common with most
other parts of Tasmania, doleritic intrusions have produced
remarkably little contact metamorphism,

Blaney's Quarry =

{a) Locatlion. Blaney's Quarry is situated on )
Mining Lease Ne. 1/My, 100 acres, in the County of Kent.
The eastern 2dge of She quarry is close to the western
boundary of the Ida Bay Caves Reserve, which lies within
the lease, and is about midway along that boundary. The
quarry is connected with a wharf on Ida Bay by 5% miles
of 2 faet gauge railwaye. '

(>} General Description. The quarry face forms
an arc about 700 feet long in an east-west direction.
The maximam helght; is about 150 feet and is too great for ﬂ
economical quarrylng.

The dip of the beds is generally westerly and }
varies from w0 degrees to about eight degrees. This
variation in 3ip s due to minor faulting and to slumping
connected WiTH sciuvion channelise
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The beds are continuocus along the face and can
be matched from point to point, although the connection
is not always obvious on account of the lenticular shapes
and also because the partings are strongly marked in some
places and obscure in others.

In addition to the bedding planes, two sets of
vertical Jjoints are developed. These are not quite constant
in direction but one set tends to parallel the prinecipal
direction of minor faunlting and the other is approximately
at right angles to that direction.

Both joints and bedding planes are open 1in parts
of the quarry and tight in other partse 1In general the
system is quite favourable to economical quarrying and well
adapted to selective methodss Maximum advantage 1s not
at present being taken of these natumpal quarrying directions,
particularly in regard to blasting practiece.

The quarry is marred by a mass of broken stone and
clay in the centre of the face. This has resulted from
slumping into a series of caves at the base of the face, and
from slight movement along the "yellow wall®, an almst
vertical travertine faced east-west solution channel which
extends for 360 feet along the present faces

Caves and minor cavities along this wall carry
residual eclay, and in places stalactitlc growths have
developed, There are also massive waterworn boulders of
dolerite imbedded 1n the clay, indicating that powerful stream
action has occurred at some time in the past, and suggesting
strongly that these caves have been ¢ onnected with the Ida
Bay Caves to the easte. The limestone surface above the
quarry 1s also traversed by open fissures which indicate that
the cave system extends into the area to be worked.

The effect o this as regards the immedliate positi an
in the quarry 1s that there 1s a mass of several thousands
of cubic yards of useless material composed largely of clay
and massive limestone blocks in the centre of the guarry.
This will be diffiecult and expensive to remove without adequate
mechanical aid.

As regards the future of the guarry, all indications
suggest that further occurrences of this nature will be en~-
countered, and it is essential that provision be made to
deal with them in such a manner that the cost of producing
clean stone will not be unreasonably increased.

A thick band of poor stone occyrs along the base
of the face and forms a lower limit to the quarry. This
band rises in the direction in which the face is advancing
and its presence was not anticipated at the time the quarry
was commenced., Efforts weke previously made to keep the
quarry floor, to a wheeling grade, but this involved dumping
large quantities of stone and the present contractor 1is il
developing a new floo¥ with t he same dip as the strata.

: (¢) Future of the Quarry. The quarry is limited
as regards -expansion in an easterly direetion by the Ida Bay
Caves reserves A gully between the quarry and the caves
may mask a major fault line, as beds to the west of thils ,
gully dip westerly, while those to the east d p easterly. i

The western edge of the quarry abuts on a massive
belt of dolerite which extends northerly, while in a southerly
direction f a about 300 feet the limestone is broken up by
stream and solution channels and cavities, and appears to
be unsuited to economical guarryinge.
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The future of the quarry, therefore lies in
advancing the high central and eastern portions of the face
in a southerly direction. This advance would yield
approximately 360,000 tons of stone per 100 feet, of which
some 66% can be regarded as probable useful material.

Until some concise knowledge of the grade of
stone to be won in this advance 1s obtalned, ne recommen~
dation can be made as to whether Blaney's quarry should
be persevered with as a maln supply source of limestone.

The necessary information can be galned only by
core drilling at relatively close intervals, and it is
essentlal that correlation be maintained between bore
samples and bedding so that the relative dispositi on of
favourable and unfavourable bands will be available for the
formulation of a scheme of selective quarrying.

Blaney's quarry cannot be described as an ideal
one and its prospects of improvement are not parfieunlarly
brights Nevertheless, it 1s an established source of
supply and much high grade stone 1ls exposed along its~ face.
It will, therefore, be wise, before turning to other
apparently more favourable sites, to definitely classify
the quarry in terms of the cost and grade of the next
half million tons of stone ahead of the faces Diamond
drilling to this end 1s recommended as the immediate
step to be taken in planning for the future of Ida Bay
limestone.

(d) Quality of the Limestone. The gquestiom
of the quality of the limestone exposed in Blaney's quarry

is complicated by conflicting evidence.

The stone was originally regarded as high-grade
and in a report dated 8th February, 1926, P. B. Nye, from
his own sampling, calculated an average grade of 9#.91%
CaC0y, and indiecated that selected material could be
ocbta ed at up to 95.60% Cacqg These samples, however,
represented only 4O feet at the base of the face which
is now 150 feet high.

The Company carried out a considerable amount of
face sampling in 1930, the calculated overall grade being
o4.8% CaCO3. The face at this time was much higher than
when sampled by Nye, and 1t is noticeable that consistently
high values were obtained from the lower beds, whereas
the upper beds were of lower av@rage grade and showed wide
and apparently anomalous variations of grade from polnt
to point as sampled,

Unfortunately, these samples were not represen- :
tative of the whole thickness of the varlous beds concerned,
and so cannot be used to calculated weighted averages.

The average value indicated for the lower five beds 1s

96.9% CaCO,, while the corresponding figure for the upper
eleven bedg is 93.7% CaCO3. It is felt that some reservatio
must be placed on the unqualified acceptance of results

from this type of sampling, but there was a creditable
density of sample localities and two important conclusions
may safely be drawn. These are, firstly, that the lower
beds were of appreciably higher quality than the upper ones,
and, secondly, that there was no deterioration in the quality
of the lower beds as the guarry facesaivanced from the positic
where Nye's samples were taken to its position at the time

of the 1930 sampling.

In 1943-4k4 the Company had four bores put down
along the face and a fifth 130 feet back from the face. :
These bores, numbered 1 to 5, showed average values of |
o1, 6 92 ‘+, 9003, 9101 and 90.2 per cent 08.003 resp“&ively'
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Bores Nos. 2, 3 and 4 penetrated the lower beds
which averaged 91.5, 91.2 and 92.5 per cent CaCoO
respectively. The comparison of results for thése
beds is:-

Nye - 1926 .. ve  94,91% CaC0y
Compa.ny - 1930 . .o 960 9% "
Bores - 1943-4 ., e 91.7% "

The horizontal interval between Nye's sampling and the boring /
is less than 200 feet, and the Company's samples represent
an intermediate position between the two.

In addition tc¢ the above discrepancy the bores
differ from the Company's sampling in that they show very
© . 1little difference in average values between the
upper and lower bedse i

There can be no doubt that the bore results are the -
most reliable of the three as regards bulk average values,
but, unfortunately, the cores were analysed im arbitrary
sections of 6 feet lengths, and no attempt was made at
correlation witk the beds exposed in the quarry face. This
has made the work much less valuable from the aspect of
estimating the improvement 1n grade that could be obtained
by rejecting portions of the gtone.

It is recommended that in future boring the cores
be divided, as nearly as is practicable, into sections
representing individual beds. The physical characteristies
of each section should also be carefully recorded to assist
in classification.

Variations of two or three per cent from point to
point in an individual bed are to be expected, but it is
believed, nevertheless, that each bed tends to retain its
characteristics over an appreciable areg,and, that where
sudden varlations of 10 per cent or more occur in limited
sections, there is usually visual evidence to explain why
this should be s50. There are instances 1n the present
quarry face of sandy patches of restricted dimension in
otherwise high quality beds, and also of holocrystalline areas
in poor quality beds. In cases of this type a physical
description would serve to explain the apparent anomaly.

On the existing evidence it would be unwise to
attempt to predict the grade of stone that ecould reasonably
be won from Blaney's quarry. It is suggested, however, that
while an improvemant on the average grade of the bores 291.1% |
CaCO3 ) should be practicable, the bulk average of 94.8%
CaC indicated by the 1930 sampling is not likely to be
reallizede

If boriag is carried out as recommended, i% is
proposed to submit a cost-grade estimate based on whatever
schemes of selection are shown to be economically practicable.

The conclusion reached may merely be that erratic
values, the excessively high face and the prospect of en-
countering numerous sclution cavitlies, make the selection
of a new quarry site desirable, but even in this event the
work willl have been justified as its cost will be small
compared with that of persevering with an unsatisfactory quarry.

The rature of the results obtained, particularly as
regards consistency, will determine the amount of boring
necessaryes A: a gulicde to the probable cost involved, it
may be stated that there is a reasonable anticipation that
eight holes, aggregating 1,200 feet, would enable a recommendat
on the future of the quarry to be made with confidence, and
would also provice satisfactory working data concerning

500,000 tons of iimestone.




(e) Quarrying Methods. The followlng is a brief
description of the present quarrying practice.

Stone is hroken in the face by blasting in ®bulled®
holes of 20 feet maximum depth using Quarrying Monobel or
AN, "50" Gelignite. Two jack-hammer type machines are
employed almost continuously imn this worke Compressed alr
is delivered from an automatically controlled Broomwade
portable compressor-receiver set powered by a 27 horse-
power Lister Diesel engine, which burns distillate fuel.
The whole unit is mounted on a wheeled chassis and is both I
efficient and economiecal. '

Criticism of this phase of the operations is concerned
with the faet that the face is worked as a wholey no attempt
being made to isolate low=-grade beds or patches of stone.

It is also considered that by s tudying the natural partings
in the stone, in relation to the position of the charge, more
effective blasting could be achieved using less explosive and
producing less fragmentation.

With these reservations it is consldered that the
contractor is handling the face quite capably and is doing
all that could be expected under contract conditions to
develop safe and productive working sections.

Before a sectlion is fired the rails on the quarry
floor are removed to prevent damage by falling stone. After
blasting and barring=down, spallers commence breaking up the
larger lumps, and the stone to be shipped, in pleces of from
about 5 pounds to 100 pounds weight, is stacked in heaps until
a sufficient clearing is made for the ralls to be re-laid.

Box cars from the railway are then towed up the 1 in
25 slope of the quarry floor by a tractor and placed for loading
by hande The loaded cars are returned to the railway in twos
or threes by the tractar which alternately pushes and checks
them as they skid down the grade with wheels spragged. The
whole operation is hard on both men and vehlcles.

It has not yet been found practicable to haul the
railway cars round the "yellow ceorner® and into the eastern half
of the quarrys Stone in this sectlon 1s loaded instead into
l-ton slde-~tipping trucks and pushed by hand into a crude
set of bins, from which it is loaded into the rallway cars
partly by hand and partly by gravity.

In clearing up spalls, small stone and clay, and in
keeping the quarry floor flat, mach use is made of a petrol
driven 6-c¢ylinder Cletrac tractor type front-end loader. ‘
This unit 1s also sometimes used for loading stone but generally
functions as a bulldozer rather than as a loader. It would
undoubtedly be a very useful accessory to many types of quarryin;
operations, but the job in question is so much beyond its
capacity t hat malntenance and operating costs are very high.

From this deseription it will be realized that the
handling methods employed are nelther effieclent nor economical.
It may be stated confidently that in quarries of this type,
where large quantities of waste material have to be disposed
of, hand working is definitely uneconomic under present day
labour conditions.

Several operators of limestone gquarries have
persisted with methods of hand working in the bellef that in thi:
way, only, could a sufficient degree of selectivity be obtained.
In cases in which the stone 1s badly contobted or brokem, or 1is
intruded by veins of quartz or ferrous minerals, this may be truc
but, at Ida Bay, the beds are flat, massive and relatively
undisturbed. They are so situated that an effective type of
selection can be accomplished by the rejecticn of beds or parts




beds in the face. These sections can then be guarried *ﬁ‘b
individually and sent straight to the dump. Rejection in this
mAnner can be carried out by a trained person, whereas it is

not practicable to maintain a crew of hand leocaders with the
knowledge and inclination %o produce an ocutput of uniformly high
qualitye.

The quality of the stone to be shipped is closely
related to the proportlon of the total bulk that can be dumped
without upsetting the economic balance of the operation. This
factor, together with the necessity for disposing of large
quantities of slumped material and of providing large quantities
of ballast and filling for the railway, makes the establishment
of power shovel operation the most important feature of the
quarry re-corganization. '

It 1s strongly recommended that the whole scheme of
quarrying be adapted to the use of a 1% or 1} cubic yards
capacity boom and dipper type shovel, [Electric operation 1s
preferred but Diesel of steam power could be quite satisfactory.

The Goliath Cement Company, at Railton, carries out
the whole of its limestone quarrying with a 24 cublec yards
capacity electric shovel. This is a bulk guarrying operation,
but a high degree of selectivity can also be achieved as is
demonstrated at Lllydale by the David Mitchell Estate. This

organizatien employs an electriec shovel to quarry limestons,

various portions of which are used for lime burning, agricultural .

limestone, building stone and road metal. The selection is
made partiy at the shovel and partly during the crushing stages.

At Ida Bay it is proposed that the power shovel be used
for the whole of the loading operations. As the floor of the
quarry is usually wet and clayey, this will result in a certain
amount of mud and small stone being loaded with the large stone.
The followlng sequence of operations 1s recommended to eliminate
this and other disabilities:-

l. Reduction of fragmentation in primary blasting.

2. Increased use of secondary blasting to eliminate
spalling on the quarry floor,

3. Loading by power shovel to existing or similar side-
tipping truckse. Rails can be kept well clear of
quarry face and need not be removed during blasting
as 1s present practice. Motor trucks could effectively
replace the rall trucks but their employment would
inerease the capital outlay unnecessarilye.

4, Gravitation of loaded truecks on a 1 in 90 track te
grizzly bars. Empty trucks to be returned in rakes
by tractor of horse.

5. Trucks to be hand tipped on to grizzly bars attended
by one or two spallers as required to work the stone
throughe.

6. Stone from grizzly delivered by gravity feed to jaw
crusher.

7. Jaw-crusher delivery by gravity feed to inclined
trommel fitted at upper end with central sparge pipe
carrying high pressure water fa washing, and at
lower end with sizing screen. A small offtake weir
on Mystery Creek could supply water with 150 feet of
effective head by a pipe-line approximately half a
mile long.

8. Trommel oversize by gravity feed or elevator to
rallway loading bins. '

9. Trommel undersize by gravity feed or elevator to
railway ballast bins or stock pile.
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This type of handling has definite advantages in that
it reduces both the total manpower and the proportion of
manpower exposed to the weather., It is believed that the
quarrying can be converted to a substantially sll-weather
operation.

Another important feature is that after attrition,
washing, and sizing in the trommel, the stone will be cleaner
than can be produced at present and will arrive at Electrona
ready for burning without further handling.

Precise details of the layout cannot be worked out
until a declsion is made as to whether Blaney's guarry is to
remain the main socurce of supply, and as to which section of
stone in the quarry 1s to be worked. The scheme can, however,
be adapted to any set of circumstances that will arise at
Ida Bay, and the acquisition of a sultable power shovel as
- a first step can be proceeded with at any time. This unit |
would be justified in the quarry even under the existing set-
up and its employment would materially reduce the cost of the |
proposed railway reconstruction works.

(f) Stores and Maintenance. At present there is no

provision at the guarry for stores or for the maintenance of |
plant. A broken hammer handle may cause a man to be absent

for an hour or more from his Jjob because he has first to find
something that will do f or a new handle, then remove the broken
part from the hammer head without the aid of a fire or a drill,

and then fit the new, or reconditioned, handle without even

a8 rasp.

This state of affairs is most unsatisfgctory under
hand working conditions, and with mechanization would be even I
more so. It is, therefore, recommended that a store be 1
established at the quarry for the orderly housing of quarry £
tools, jack-hammer parts, spares for meechanical equipment,
raillway track materials, locomotive and waggon brake and other )
spares, all tools that are not in regular service, and bulk
supplies of materials regularly consumed such as petrol and
olle. The issue of gstores should be made on an authority
docket system balanced against a half-yearly stocktakinge
Local experience has already shown that certain types of goods
do not remain on the job unless rigidly supervised.

The larger portion of the magazine building eould be
used as a store, and there is a man on the job for whom the
offices of storeman, timekeeper and caretaker could be
suitably combined.

In the report on the railway it has been recommended !
that heavier locomotives be employed in conjunction with steel
hopper-type trucks. It is also recommended that quarrying,
loading and discharge he mechanized. To date, there has been
no proper provision for maintenance of rolling stoeck, track or
quarry equipment. As new mgterial is provided it will be
necessary to introduce an efficient maintenance organization,
and it is recommended that a workshop be constructed to
service both quarrying and transport materials and rolling
stock.

It will probably be necessary to employ a welder and
a Diesel or electrical mechanice. These men can be kept fully
employed on routine maintenance and ordinary r epairs which
will be fairly heavy on such items as quarry tracks, tip—trucks,
elevators, screens and possibly aerial equipment.
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One member of the existing locomotive erew is a
steam-fitter and engineer, and can be employed on maintenance
and repairs as well as on driving. With bin loading and
discharge, and with increased engine power, it will be
practicabie to carry out the haulage programme in four shifts
per week. On the fifth day the crew can be employed in
serviecing and cleaning the locomotive and hopper trucks.

With new rolling stock systematically examined and serviced
in this way maintenance costs can be kept to a very low figure.

(g) Power Installations. Power installations at both
guarry and wharf could be most effectively carried out by
the employment of power from the hydro-electric system.

Power lines are, at present, being erected to serve
Southport (Eythe) and the Commlssion could probably be induced
to extend them to Lune River. The Company would then be
faced with the cost of approximately four miles of power-
line to the quarry and one mile to the wharf.

In view of the undoubted advantages of electrical
operation for the power shovel, crusher, trommel, elevators,
winches etc., due consideration should be given to this
proposal before purchasing units adapted to Diesel or other
power. :

(h) The Contract System. The contract system of
gquarry operation at present in force has several defects,
the most serious being that the contractor is concerned with
getting a maximum quantity of stone at minirmum cost, while
the Company is concerned more particularly with receiving
stone of the highest possible quality.

Another weakness is that when majJor difficulties
are encountered in the guarry, such as the present mass of
waste lmown as the ®yellow corner®, the contractor cannot
afford to handle thousands of tons of non-paying material,
and is forced to either isolate the section to the genersgl
detriment of the gquarry, as he is doing in this case, or to
make a special arrangement with the Company. Arrangments of
this nature are difficult because the guantity of waste to be
moved cannot easily be established, and it is to be expected
that the contractor will exploit the position as far as he can.

Both quarrying and transport contractors have shown
very little interest in caring for the Company's property,
and the Company could not be recommended to provide first-class
mechanical equipment for use under the existing system.

It has been recommended unreservedly that mechanizatio
be introduced to improve the quality of the stone shipped
and, at the same time, reduce the cost. Advantages will
also accrue in the matter of continuity of output, and in
reducing the proportiocn of unskilled, low-paid labour to a
minimum. It is felt, however, that to achleve these aims,
supervision and organization of a far higher order thai can
be expected under the contract system will be necessary.

(1) Summgry. Blaney's quarry has serious defects
in that the face is so high that it should be split into -
benches, and in the necessity for handling present and prospecti
masses of slumped limestone and clay waste.

The quality of the limestone ahead o the face is
problematic and diamond drilling is recommended to determine thi
point. This should be the first step in providing for the
future development of limestone in the dlstrict.




The present method of man-handling stone on a sloping
quarry floor is considered to be most uneconomic, and a scheme
is outlined for substituting mechanical handliing. This provides
for improved selectivity, and for a more reliable supply of
cheaper, cleaner stone.

Importance is attached to the institution of all-weather
working at the quarry, to the establishment of a properly equipped
store, and to the setting up of an efficient maintenance system
for all mechanlical unitse.

Newlands ea =

(a) Location. The Newlands, or W}-Mile, area is situated
on Lease Application No. 1WM/45, 96 acres, and Lease Application
No. 15M/45, 80 acres. The Ida Bay Railway traverses the northern,
or lower, edge of the area, and the Lune Timber Tramway flanks
the southern, or upper edge. To the west it abuts on the Ida |
Bay Caves Reserve, and to the east on the dolerite of the Sugar *
Loaf. Access is most easlily gained through a valley which runs
southerly from 4M-24ch. on the railway.

(b) General Desgeription. The area may be described as
the precipitous northern flank of a range running westerly from

the Sugar Loaf. The limestone beds extend without a break up '
this flank to a height of about 500 feet above the railway, where

they pass unconformably into Permian mudstones and sandstones

with thin beds of limestone. The main limestone formation also
outerops on the southern flank of the range, but these beds have

not been examined and are beyond the reach of existing transport
facilities.

is very great, and could be expected to exceed a hundred million
tons. The desirabillity of explolting stone in this area is,
therefore, governed by the factors of accessibility and quality
rather than of total quantity.

The quantity of limestone within the lease applications r

The limestone is of the same general character, both
physically and chemically, as that exposed at Blaney's quarry.
The dip varies from 5 to é degrees in an easterly to south-
easterly direction, as compated with a dip of similar amount in
a westerly to south-westerly direction at Blaney's gquarry.

On account of the dense vegetation, the rugged terrain,
and the lentlcular shape of the beds, it has not been found
-practicable to establish a definite connection between this area
and Blaney's quarry, but it is most probable that the depositional
zone represented by Blaney's quarry occurg along the main face of
the Newlands area also.

(¢) Quality of the Limestone. During the present
investigation more than 90 samples were cut in the area. These

were channel samples, or representative top to bottom chippings
adjusted in weight proportion so as to resemble channel samples
as closely as practicable.

Sampling in this manner should not exaggerate the average
value of the stone. In certain cases there may even be a tendency
to depreciate the average value, because the sample is composed
of stone taken from just beneath the weathered surface skin and
may contain an abnormally high percentage of silica. For this
reason it is difficult to estimate the degree of reliance that
can be placed on the results, but the method is regarded as the
closest practicable approach to diamond drilling, and, in aggregate,
should give a fair representation of the position.




Sampling was limited to areas suitable for worklng and
the general conclusion to be dfawn is that bulk quarrying
should yield limestone averaging 92.5% to 93.0% CaCO3, and
that the guarrying of selected bands would enable sidne %to
be produced at a grade of 95% to 96% CaCO3.

The results are set out in detaill in the accompanying
schedule of samples. Within the individual runs there was no
overlapping of samples, and no gaps occurped except where stated.
Apparent diversions from this, as shown in the vertical interval
column, are due tothe dip of the beds.

The "Eastern RBun® covers a series of beds situated close
to the railway near the 4% mile pege It commences 26 feet
above rall level and extends easterly. There is a band of low
grade stone from 46 feet to 56 feet above rail level, but above
this the stone is uniformly good as far as sampled, the result
being:- '

Eastern Run -~ R.L. 464?* to 53816m,

Sample Nos. - 25/45 to 27/%5 and 79/45 to 85/45.
Vertical Interval - 7h4tén.

Sampled - 69'6%" in 20 samples (Cap 5'O").
Weighted Average Grade - 93.0% CaCOs.

The "Check Eastern Run' covers the same series of beds
but commences at rail level and extends south-easterly.
Exposures were poor on this run and the samples are not so
reliable. The band of poor stone, on account of the dip, was
met at a lower altitude and extended from 39 feet to 50 feet
above rail level. The summarized result for stone above this
is:= '

Check Eastern Run - R.L. 454! to 55316",
Sample Nog, - 94%/45 to 106/45.
Vertical Interval - 99'6n,
Sampled - 66t6" in 13 samples (Cap 21'6%).
' Welghted Average grade - 91.9% CaCO, (92.4% CaCoy
rejecting No. 101/45)

The eastern section of the area on this evidence could
be expected to yleld 92.5% CaCO, stone by bulk mining methods
as compared with 91.1% cacoé 1naieated by the bores at Blaney's
quarry. There are also adVantages in that transport and railway
re-conditioning would be reduced by 1 mile, and that the stone
is situated at an ideal height above the railway for mecbanical
handling and bin loading. Other factors such as the dip of the
beds, prospective face height, and waste disposal are favourable
so that it would be a very easy area to open up.

Preliminary development should consist of scrubbing
the area, determining the degree to which the limestone has been
transgressed by dolerite on the eastern flank, and putting down
four or five bores, each of 100 f eet or less depth, to check the
grade indicated by surface sampling, There would be no major
difficulties associated with any of this work.

From the foregolng it will be realized that the eastdrn
area is regarded as a useful block of good average grade stone
well adapted to economical exploitation. The principal attribute
of the area, however, is that it is ldeally situated to form
a base quarry from which sections of the main valley wall could
be worked. It conld form a reliable bulk supply source of cheap
average grade stone, while its erusher, washing plant, and
loading bins could alsc handle a possibly intermittent supply
of high grade, but more expensive, stone from the main wall.
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to R.L. 6630, The band of poor stone below the eastern area
was met between 58!6" and 70'0" above rail level, that is between
R.L. 466t6" and R.L. 478'O"., The next hundred feet of stone
includes the beds sampled in the eastern area and the results
obtained were consistent with those of the eastern runs, the
details being:-

Sampling on the main wall extended from R.L. 4551én

Western Run - R.L. 478! - 580! '
Sample Nos. - Y43/45 to 56/45 "
Vertical Interval - 102!

Sampled - 78" in 1Y% samples (Cap about 18'6%).

Weighted Average Grade - 92.5% CaCoO3.

The next 52'6" of limestone includes a band of coarsely
crystalline texture represented by samples Nos. 62/45, A/45,
B/i5 and Baynton's White 15. Thils band varies from 3 feet to
6 feet wide with an average value of more than 96% CaCC3. The
whole section is of good quality, the summarised result being:- :

Western Run ~ R.L. 580‘ - 632’6“
Sample Nos. -~ 57/45 to 68/45
Vertical Interval - 526"
Sampled - u46' in 12 samples (Cap 5'O). :
Weighted Avergge Grade -~ 93.0% CaCO3.

Above this there is 24'6" of high grade stone which gave
the following result:-

Western Run =~ R.L. 619! - 643%6m",
Sample Nos. - 69/45 to 74/45

Vertical Interval - 246"

Sampled - 24'6"™ in 6 samples (Cap nil). : »
Weighted Average Grade - 95.5% CaC03. R

The next 15'6" sampled showed the normal bulk average
grade of 92.5% CaCO3, and above this there is about 250 feet of
beds which have not been sampled.

(d) Development. The possibilities of producing high
grade stone from the main valley wall are almost unlimited, but
prospecting and production would both be accompanied by difficulties
not met in the other areas.

It would be very difficult to get a drilling plant into
suitable positions, and drilling water would have to be pumped
a conslderable distance.

The height of any quarry face would increase rapidly,
and uniformly high grade stone could not be expected to prevail
over any great vertical interval. Actual warking would involve
elther long, shallow quarries, or else the employment of a series
of benches. A subsidiary hanlage system would also be necessary.

It is for these reasons that the development of the
area in conjunction with a base quarry, subject to none of these
disadvantages, has been suggested. Any likely loading point
on the face could be serviced by a self-acting unsupported aerial
from the base quarry. The span would vary from 500 feet to
750 feet.

In this way it would be practicable to produce high grade
stone, whenever desirable, from selected loading points on the
face and this could be either blended with the base quarry output
or shipped as a special grade.

If production be contemplated, it 1s recommended that
the area be scrubbed, and that a series of bulk samples be obtained
in the zone between R.L. 580'0% and R.L. 643'6". These samples
should be obtained by boring and firing the various exposed faces
and then breaking out 50-1b. samples of representative clean stone.




In view of the difficulty and expense that would attend
diamond drilling in the area, and also because any quarries
opened would essentially be shallow and work stone close to
present exposures, thils method is preferred to the more normal
systematic boring recommended for other areas.

This work, and the drilling recommended in the base
quarry area, should be accompanied by a detailed topographie
survey of the whole valley. The Company would then be able, at
any time that it might become desirabhle, to lay out works which
would provide for a pre-determined grade and volume of output. i

(e) Summgry. The Newlands area may be divided into
two sections. The eastern, or base quarry area offers
advantages in the way of cheap and reliable production. The
stone 1s of average grade. The western, or main wall, section
contains large quantities of high grade stone which would require
selective mining, and which could reach the railway only by means
of a subsidiary haulage system. !

It is considered that, by the joint operation of the
two sections, an economic balance could be obtained between
quality and cost, and that a reliable output of good quality
limestone could be maintained.

Diamond drilling, bulk sampling, and detailed topographic
surveying in these areas are recommended as a prelude to
production in the near future, or alternatively as a means of
establishing a proved reserve to meet the possible expansion of
the Company'!s requirements.

Bob's Basin Aresg -

The Bob's Basin area commences about 500 feet south
westerly from the centre of the face of Blaney's Quarry. The .
beds exposed in Bob's Basin are the upper beds of Blaney's Quarry.

A 1imited sampling run suggests that the bulk average
grade should be in the vieinity of 92.5% CaCO3, but previous
sampling has indicated an average grade of 94,74 CaCO3. The
matter of a report on the area is, therefore, deferred until
check sampling can be carried out.

To develop the Bob's Basin area it would be necessary to
make a short, but rather difficult extension of the raillway.
Otherwlse, operating conditions would be fairly favourable, with
the reservation that solution cavities would almost certainly
be encountered.

Generally, it is thought unlikely that the economic
balance would weigh in favour of opening up Bob's Basin instead
of persevering with Blaney's quarry, but no recommendation
regarding diamond drilling will be made until the results of the
check sampling are known.

rries M.55Ch.

The old quarries at 3M.55Ch. on the rallway were abandoned
because of a sudden rise in the silica content. Prior to this,
good stone had been obtained and P.Be. Nye, in his report of

th February, 1926, estimated the average grade as 94.65% CaCOy«

These quarries are very conveniently situated and show
impressive, unbroken faces. Spalling is said to have been
difficult, but with mechanical handling and ecrushing on the site
this would not be important.
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Consideration could be given to drilling two or
three. holes ahead of the faces to determine whether the
incursion of silica persists, or whether the stone reverts to
its former satisfactory grade.

No work has been done in the area during this
investigation, but some attention could be devoted to
preliminary sampling if drilling results in the other areas

prove disappointing.
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SCHEDU Sh
DS EA,
Sample |
Ro. Vartical Interval Caco3 Previous Samples Note

17/45 | uskrom - u38rem  [91.0 | Bastern e
18/45 | 43816" - ukitgn | 94,6 "
19/45 Liprgn o LL5t0" 93.5 "
20/45 Yu510" . L5010 93.2 "
21/45 | L50'0" - L5413m 93.2 " f
22/45 Lolht3n . 5810 86,2 n |
23/45 | 45810" . L60'OM 84.6 " !

Gap 2'0%
24/45 | 460'0" . LehrtoM 77.5 "
25/45 | Leuron o L6BrOM 90,2 "
26/45 | 468'0" - W7016" | 9.6 no

Gap 1'tO" .
27/45 | W7106" - L7hton | 89.9 "
28/45 | W7htom - L76'6" | 96.0 "

Gap t'0O" y
79/45 | W77'6" - LB210 95.3 "

Gap 1'O"
29/45 | L83t0" . 4866V 92.5 "
30/45 L8616" - L49110M 92,5 "
31745 | Lo1tom o L9710M 9,2 "
32/45 | W97'0" ~ 500%'3" | 94,2 "
33/45 500t3" - 502t6" 95.0 "

Gap 1'O"
34/45 503'6" - HO616" 9,2 | - 8

Gap 1'O"
35/45 507t6" - 510t0" 92,0 | n
36/45 510%0" - 515t6" 92,0 "
37/%5 | 515%6" - 51910" | 94,2 "
80/45 | 519t0" - 521'0% | 90.6 "
81/45 | S521t0" - 52uton | 9h.7 "
82/45 5akto" - 527'6" | 91.5 "




6/
- 2 -
Sample . T T
No. | Vebtical Interval  CaCO3| Previous Samples i Note
83/45 | 527'6" - 5B216M 88,8 | N 1 i
gu/us | 53216n - 53506n 1 95,3 | Lo
85/45 | 535%6" - 53816n | 93.8 a
86/145 | KO71O0" - L1310M é 91.0 |Bayntonls Black I & liCheck
‘ , II ‘Eastern
87/45 | H13t0" - W19ro" | 93,k " I 3 5 SR o
88/45 | 1910 - L42210" 92,8 v » " %V& : Lo
8945 | u21tom . uagrom | 9ok | N S
90/45 | 42610" - Y431tQM 82.3 " " vxé & | )
Gap 2'0"% | 
91/45 | 433'0" - Lh3io 91.0 " * 9,10, ‘
| 1,12, | 0= ©
92/45 | W47t0" . uShior | 884 I
93/45 | uSkton - L5810M | 86,2 lf " .
ol/45 | h5kior - Le1to" | 91,2 " " 17,13: 5 .
95/45 |u6110" - uesren | 90,8 | wig o
96/45 | 470%0" - W73t0" | 89,5 | " 20 "
Gap 416" |
97/45 | 477'6" - L81roM 92.8 "
98/45 |u8110" — ughton | 93.0 "
Gap 7'O%
9945 |ugkten - sokrom | 93.6 :
Gap 516" :
100/45 | 510t0" - 515t0m 90,4 n
101/45 | 515'0" - 520t0 85.8 "
102/45 | 52010 o 52410 92.8 "
103/45 | 52410 . 52916 93.5 "
104/M5 | 53206% - 5370 | 93.0 "
Gap 3'6M |
105/45 i540!6** - 5u8ro% 93,0 ‘i "
| |
* Gap 1ton |




b2

-3 -
Sample
No. Vettical Interwal caco3 Previous Samples Note
106/45 | 549tO" - 55316" | 93.0 no
38/45 | 455'6" - u60'6" | 93.0 Westerr
39/45 | h6ot6n - L62to" | 90.0 w on
Lo/45 | L621om - h66t6M | 92,3 _—
M/45 ] L6616" . LEGIOM 89.25 now
Gap 116" |
b2/45 | hkrom - Logign 89.0 W o
4¥3/45 Y7810 . L85ton 91,2 wom
Gap about 8¢
4/h5 | 49316" . Lggtom 90k _—
Gap 3tC" f
Ls/45 | 501'0" . 50Ltom 92,5 W,
46/45 | 5041O" - 50710® 89.6 now,l
47/45 | S07'0" - 51316t 92,7 noon
Gap 1t'O"
48/45 S51416M . 52016"M 93.9 noon
4o/45 | 52016 . 524 t1om 93.7 noon
50/45 | 52616" . 5320 ok, 3 wow
51/45 532t0" . 53910 91.5 v om
52/45 | 539'0" - su7ton | 93.3 -
53/%5 5H710" - 55016 94,7 non
Gap 616" |
5% /45 55910" . 56710n 91.2 noom
55/45 | 567'6" . S74r6m 93.1 non
56/45 57416" « 580t0" 92,7 "o
57/45 | 58010 - 584 tom 93.0 -
58/45 | 58410% . 58816" | o5 _—
| Gap 2t'6" ; \
59/45 1 595'6" - 598t0" § 92,0 o
| Gap 26" E r

S S————— e i i g
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. T
Sample 4
No. Vertical Interewal Caco3 Previous Samples {(Note
61/45 60210" - 608t0" 93.5 Wastarg :
i
62/45 | 608to" - 611'0" %.5 (A/45 96,58, M5
(96.7%, Baynton's
(White 15, 89.7%
| (98.5% " u
63/45 | 611'0" - 61krom  193,2 " "
64 /45 61hton - 6170 92,2 n "
65/45 61710" -~ 621160 ok, Lt " n
66/45 | 62116" - 62ur6n | 93.L noow
67/45 62410 - 62916M 92,2 " '
6845 616'0" - 61910 90.0 " '
69/45 | 61910% - 624t0n 94,9 " '
70/45 62410 - 62816n 97.0 Baynton's White '
14, 96.4% n !
71/45 62816" . 63hr0" 93.8 " "
72/45 | 634107 . 636'0" | 94.9 w3
73/%5 636t0" . 6LOIO" 96,7 Bayhton's White )
| 13, 96.2% "
/45 G4OtOM . 6L316M 96,0 | Baynton's White
11, 94.0% "
Gap 310"
75/45 6u4616" - 649te" 89,7 Baynton's White
10, 83.2% "
76/45 649ten . 65310 92.1 Baynton's White
9, 93.8% "
77/45 65310 - 658t0" 9.3 "
Gap 10"
78/45 65910 - 66310" 92,8 Baynton's White
8, 93.3% "
c/u5 91.9 Baynton's White

IIII, 98.0%

H




