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SIR,

Commonwealth of AUBtralia.

Central Wool Committee,
113 WiIliam-st.reet,

Melbourne, 28th July, 1919.

(Sgd.)
(Sgd.)
(Sgd.)

I have the honour to forward herewith a Report on the Blythe River Iron Mines, Tasmania,
by-

Messrs. A. A. BOYD,
CRAS. G. GmsoN, and
GERALD W. YOUNG.

In 1900 Mr. J. H. Darby, MJ.C.E., Iron and Steel Specialist, reported on the Blythe River
Iron Deposit, and estimated the quantity of ore available at 24,500,000 tons of selected ore, with
an average value of approximately 8 per cent. silica, 90 per cent oxides of iron, equivalent to
63 Jll!r cent. metallic iron.

In 1991 Mr. W. H. Twelvetrees, Geological Surveyor for Tasmania, estimated the deposit
to contain from 17,000,000 to 23,000,000 tons.

During May, June, and July of this year Messrs. Boyd, Gihson, and Young made a thorough
investigation of the deposit, and they compute that the deposit contains 9,000,000 tons-

" the bulk of the deposit is far too siliceous to be considered as an iron ore at
the present day, and the quantity of good ore is too small to be considered of any economic
importance...

For many years the Blythe River iron ore deposit has been considered to be one of the
largest bodies of high grade iron ore in AUBtraIia, and its accessibility gave it an additional value.

Assuming that the concIUBions of Messrs. Boyd, Gibson, and Young are correct regarding
the Blythe River Iron Mines, then the reduction in the quantity of iron ores avaiIable for treatment
in AdstraIia is a most seriOUB national loss to the Commonwealth..

The reports of the experts differ so vitally as regards the quantity and value of the ore
that there is only one course which I can recommend you to follow, viz., that the right of purchase
over the Blythe River Iron Mines held by the Commonwealth Government be not exercised.

I remain, .
Sir,

Respectfully and obediently yours,
(Signed) J. M. HIGGINS,

Honorary Metallurgical Mviser to the
Commonwealth Goveftunent.

The Hon. W. A. Watt, M.P.,
Acting Prime Minister,

Commonwealth omoee, Melbourne.

Mount Morgan, .
Queensland, 14th July, 1919.

The Ron. W. A. Watt,
Acting Prime Miniater,

Commonwealth of AUBtralia, Melbourne, Victoria.
Sm,

In accordance with instructions receved from Sir J. M. Higgins, K.C.M.G., we have inepected
the Blythe River iron deposit near Burnie, Tasmania, and herewith beg to submit our Report.

Yours faithfully,
A. A. BOYD. I

CRAS. G. GmSON.
GERALD W. YOUNG.
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REPORT ON THE BLYTHE RIVER IRON DEPOSIT,
BURNIE, TASMANIA.

BY MESSRS A. A. BOYD, CHt..S. G. GIBSOX AND GERALD W. YOUNG.

MOWlt Morgan, Queensland,
14th July, 1919.

LOCATION.
The property is situated on the Blythe River, which intersects the dellosit at about 6 milM

above its mouth, the latter being approximately 5 miles to the east of Burme (see locality plan).
The Main North Coast Railway from Launceston to Burnie Cr<l68e8 the river a few chains

above its mouth, and a railway following the river could, if necesaary, be built to connect with the
mine. A survey and estimate of the COBt of this has been prepared by A. Chaplin in 1901, and is
in the p088e8Bion of the Blyth River Iron Mines.

Good roads exist to the upper or north-east portion of the deposit, but the main workings
could only be satisfactorily reached by following up the river, and no road exists here at present.

EARLY WORK.
Although the property has been known for many years and a considerable amoWlt of

money expended by the present owners, very little work of a usefnl or developmental nature
has been done.

The only works of any importance are the three tWlnels shown on the plan herewith, and
known respectively as the" Upper," " Middle," and" River." These were put in about eighteen
years ago, and little or no work has been done since.

In addition, there are 8 number of prospecting trenches on the leases and two ·small open
cuts, or " quarries," towards the north-east end of the outcrop.

At the time of our inspection the tunnels had fallen in and had to be re-opened and in parts
timbered before the exposure of ore in them could be sampled. The important trenches, too,
had to be cleaned out, and in most cases deepened and lengthened.

PREvtOUS REPORTS.
The principal reports that have been made on the property from time to time are those

by Me88rs: Da:cby (1900), Twelvetrees (1901), Paul (1912), and Jacquet (1912 and 1915), all these
being more or less of a confidential nature.

EXTENT OF THE PROPERTY.
The area held by the Blythe River Iron Mines comprises Crown Mineral Leases numbe..s

1061, 1009, 4066, 851, 4185, 7812, 7996, 7997, 7998, 7999, 8000, 8001, together with 12 acres of
freehold, and mining rights in O'Keefe's 50 acres-in all 789 acres. The position of these is shown
on the lease plan herewith.

GEOLOGICAL FEATURES.

TOPOGRAPHY.

The coWltry immediately back from the Blythe River consists for the most part of
Wldulating hills through which the river has cut for itself a steep rugged valley, which at the
point where the iron deposit croBBeS it, has a maximum depth of some 750 feet, the sides rising
~ an average angle of about 1 in 2; both north and south of this point, however, the hills gra<Iuany
~ lower and the river valley consequently not so deep or rugged. The sidea and bottom of
t.ae vlNley are inVlJir,bly densely covered with sword.... bncJw1, and \Uldergrowth. ...
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GENERAL GEOLOGY OF THE DISTRICT.

The whole of the country in the immediate vicinity of the deposit has at one time been
covered by an extensive flow of basalt. In the river valley and other low-lying localities this
basalt covering has been denuded away and the older fundamental rocks of the district exposed.
These consist of uptilted and highly altered sedimentaries (shales, sandstones, &c.) of probably
Cambrian age. Their general strike is now about north-east and south-west, and their prevailing
dip.is steeply to the south-east. It is in those altered sedimentaries that the iron deposits occur.

NATURE OF THE DEPOSIT AND ITS GENESIS.

The deposit is a bed interstratified with the original shales and sandstones. In its present
form it consists of a mixture of hematite and quartz (chert or jasper); in some places the hematite
predominates, and in others the deposit consists of practically nothing but ferruginous chert or
jasper, whilst elsewhere is to be found every conceivable mixture of ebert and iron ore.

As far as could be determined the average thickness of the bed is about 60 feet, and, being
interstratified with them, it conforms to the strike and dip or the enclosing rocks.

In its original state this bed was probably laid down as an intimate mixture of chert and
ferrous carbonate or ferrous silicate-probably carbonate; when subsequently exposed to
weathering the ferrous compound became oxidized to hematite and limonite, the bulk of it in situ
though probably some of it was simultaneously carried and redeposited; subsequent metamorphism
at the time of uptilting further converted the limonite to hematite, and the bed became a hematite­
bearing chert or jasper-its present form.

GENERAL DESCRIPTION OF THE DEPOSIT AND ITS EXTENT.

The deposit crosses the Blythe River in a general north-east and south-west direction; it
has been denuded away to the full depth of the river valley but outcrops on both sides of it in a
series of rugged clii'h and crags; on the north-east slope the outcrop is practically continuous until
it 2i appears under the basalt at a height of 500 feet above the river bed; on the !louth-west side of
the valley, however, the outcrop is more irregular and the greater portion of it is hidden beneath
extensive deposits of talus and delf'is from the slopes above; it can be followed in this direction
in a series of large, irregW.ar outcrops for.a distsnce of 11 chains to a point some 350 feet above
the river bed where it finally disappears beneath surface deMs. North-easterly from the point
where it disappears under the basalt, the deposit is covered for a distance of 28 chains, when it
again outcrops on the opposite side of the hill; it can then be followed continuously over undu­
lating Ill'ound for 14 chains north-easterly till it again disappears beneath surface soil a~d debris.

The north-eastern portion of the lode has an average surface width of 85 feet,' and its
general strike is 41 degrees east of north; the dip varies, but is generally steeply to the south­
east. The whole deposit here is more regular than on any other portion of the leaBe8". In general
character it consists of a more or less intimate mixture of hematite and quartz (chert); at the
south western end, just before it disappears under the basalt, there is a considerable development
of hard, clean heQ1atite, but this rapidly lessens going northward, and the bulk of the deposit in
this direction approaches neater to a ferruginous chert or jasper than to an iron ore.

At the south-western end of this outcrop are two small open cuts or quarries from which
small parcels of picked ore have been sent away for treatment. Some clean hematite is showing in
some of the faces of these quarries as well as a quantity of low-grade siliceous material. (This
matter will be dealt with more in detail later on.) The" Ufper " tunnel is also in this portion
of the deposit, having been driven from the western slope. 0 a low rise to intersect the' lode at
right angles at a point some 60 feet below the outcrop (vide plan).· This tunnel has exposed
84 feet of " lode matter;" it has not been driven right through the lode, but judging from surface
measurements, and from the appearance of the face, the end of it should be only a few feet from
the eastern wall. The" ore" exposed in this tunnel is very hard and much jointed, and, on
general appearances, is very cherty and siliceous throughout (see later).

The outcrop on the north-east side of the river valley is, as already stated, very str(\ng
and continuous, and for a considerable portion of its length very regular and well defined. Over
the lower half of the slope it stands up cleauly above the ground level often to a height of from
30 feet to 40 feet in a series of rough vertical cIi1Js and crags; the upper portion, however, is
more broken, and the ground is covered with a mass of boulders which render it impossible to
accurately define the width of the body over this area. In one or two places large unbroken
masses of the lode have fallen over and becoming partly embedded in surface soil and debris
have the appearance of outcrops of similar parallel lodes. This portion of the deposit, however,
consists almost entirely of ferruginous chert (jasper), and little or no clean ore is to be seen. The
quality of the lode matter appears to improve somewhat lower down the slopes, though it is all
very siliceous and " jaspery.". .

At a spot a few chains below the point at which the lode disappears under the basalt, and
immediately to the east of the main outcrop, is a Iarge irregular and isolated mass, or crag, of
ferruginous jasper; the origin of this is not quite clear, it !nay represent portion of a parallel
bed, or it !nay even be aimply a wie mass of the main lode which has fallen into its present
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position when the original outcrop stood at a hundred feet or 80 above its present level. Whatever
rts origin may be, the only fact of interest to this report is that the outcrop consists almost entirely
of ferruginous jasper, and contains no iron ore worth considering.

At the river level the main depollit on the north-east bank is seen to have a thicknesa of
30 feet. Lying inImediately to the east of it, separated from it by 36 feet of soft slates, is a
sinIilar parallel lode 26 feet thick; this either dies out north-easterly or junctions in this direction
with the main body, as no sign of it is to be seen in the middle tunnel (see plan). As much of it
as is visible consists of ferruginous chert or jasper only (vide samples cut" J ").

Two tunnels have been put into the main ore body; one, the" Middle" tunnel, as shown
on the plan, being driven right acr088 the deposit at a point 240 feet above the river, intersecting
the lode about 55 feet vertically below the surface, where it shows 46 feet of hard-jointed cherty
pre (see Appendix). The bottom or " River" tunnel has been driven along the western wall of
the lode for a total distance of 221 feet, and cr088~uts have been put out easterly at 32 feet,
77 feet, 142 feet, 166 feet, and 221 feet, intersecting the ore body for distancea of 5 feet, 17 feet,
5 feet, 23 feet, and 12 feet respectively; the ore in these crosa-cuts is of variable gn¥Ie, but the
bulk of it is hard, siliceous, and cherty. The cr088-cut at 221 feet is 150 feet vertically below the
surface.

On the south-western side of the valley, the lode-as already stated-Qutcrops only in a
series of large irregular crags, and its general thickness would appear to be somewhat greater
than on the other side of the valley. All the main lode outcrops on this side show only ferruginous
chert and jasper, with little or no clean ore. .

Towards the top of the slope, and immediately to the east of the main lcde, is a large
rugged outcrop of iron ore, known locally as the "PUlple Crag" (see plan). This deposit
consists for the most part of clean high-grade iron ore, and appears to be entirely separate lrom·
the main lode. It will be referred to in more detail later on.

OBJECTd OF THE EXAMINATION,
The chief objects of the examination were (a) to determine by systematic sampling what

the' general iron content of the deposit was; (b) to determine what portion or portions of the
deposit were sufficiently high grade to be classed as workable iron ore; and (c) to determine if
there was sufficient of this high-grade material to economically justify the outlay necesaary for
the equipment and working, and transporting of the ore to the sea board.

SAMPLING.
After a brief preliminary examination it was clearly evident that by far the greater portion

of the deposit conld not be clasaed as a " workable" iron ore (i.e., " workable" under present
day conditions). Several series of samples were taken over areas that held out practically no
chance of success, but the object of these was to prove definitely whether or not this ore was of
commercial value. The surface cuts at various points acr088 the outcrop were taken with the
objects of (a) securing a general average of the lesa obviously useless portions of the lode, and
(b) securing a series of general samples of the higher grade ore visible on the surface and the
approxinrate extent of such ore. In addition to these surface cuts, all the underground tunnels
and cr088-cuts were systematically sampled with the object of ascertaining the general grade as
the material exposed in them. The samples were, as far as p088ible, taken in sectional widths of
5 feet; the only exception to this rule was when sampling the apparently higher grade ore exposed
in the two quarries on the north-east outcrop. Here the original samples were taken over 5 feet
lengths, but in order to check the uniformity or otherwise of the impurities (Si02 , &c.) in these,
the sections were re-cut in the same place over lengths of 2 feet (see samples list).

The general method adopted ill taking the samples was as follows :- •
(a) Surface cuts: The positions of these were chosen with the. object already given;

they were marked oft at right angles to the strike of the lode, and whenever
possible represented the full width of eame, this being determined in most
cases by trenching to locate the walls; all surface covering was carefully
stripped from such portions of the lode as did not actually outcrop, and the
whole was thoroughly cleaned down with a stifl broom; the varrous 5 feet
sections were then marked off and the sample carefully qut on to a sheet with
moils and hammers; about 7 lbs. of material were taken over each 5 feet;
this was subsequently crushed to about tin. mesh and quartered down to about
1 lb. weight, the whole of which was then fine crushed and the assay sample
taken in the usual way.

(b) Underground samples: These were cut along the walls of the cr088-cuts in
consecutive 5-ft. lengths; before cutting the samples the walls were, where
necesaary, freshly broken down so as to expose clean surface, and the samples
cut as above. In taking these cuts, all 80ft seams and loose material were, as

'. . far as possible, carefully avoided, the sample thus representing the hard" ore ..
free from all 80ft mullock.
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The locations and results of all these samples are shown on the plan herewith, and are
also given, together with field remarks on the individual samples, in the Appendix attached to
this report.

A careful examination of the results obtained from these samples shows that by far the
greater part of the deposit may be at once cut out as of no value. The only ore of any posaible
present value is that occurring in the" Purple Crag," and at the southern end of the top or north­
east outcrop of the main lode.

The results from the various underground workings are especially disappointing. The
" Middle" tunnel results simply substantiate the poor opinion formed of this portion of the
outcrop from surface inspection, and the same may even be said of the" River" tunnel. Some
of the ore in the upper tunnel, however, looked fairly good, and some nice clean ore is ahowing in
one or two places on the surface immediately over the tunnel; the results go a long way towards
proving the irregularity and noncontinuity of the better grade of ore exposed on the surface to
the south-west, and also that shown in sample trench" B " to the north-east.

Going into the question of this better grade ore in more detail, it will be noticed that cut
" A " shows one length of 5 feet of good ore. This, however, is simply an isolated patch, and it
is surrounded by siliceous jll.8pery material of no value. No appreciable quantity of decent­
looking ore is to be seen anywhere to the northward of this point, and little or none to the southward
until the vicinity of trench " B " is reached; at this point the samples show a consecutive width
of 30 feet of ore containing approximately 61 Jl6r cent. of iron and 11 per cent. of silica; southward
from this spot there are patches of good-lookmg ore showing and some is to be seen on the surface .
immediately over the tunnel; the results obtained here, however (i.e., in the tunnel), are r'
disappointing, and they indicate only one small patch (5 feet) of even moderately good ore.
Trench" C " again shows 25 feet of ore of an average value of 63 per cent. iron and 9 to 10 per
cent. silica, while " D " cut shows 60 feet of ore averaging 63 to 64 per cent. of iron and 7 per
cent. to 8 per cent of silica; in" E " cut this width has been reduced to 15 feet of 62 per cent. to
63 per cent. iron and 9 per cent silica; while" F " shows only 5 feet of decent ore. Although
these sections indicate that there is a continuous stretch of high-grade ore here the actual outcrop
shows that there is not; the good ore does not occur regularly, but is found in bunches and in
seams of all sizes and shapes running irregularly through the lower grade siliceous material. As
example, the outcrop between samples trenches " C" and "D" shows much higWy-siliceous
ore lying between the areas of good ore exposed in these trenches, and a still lar§er development
of siliceous, and in parts jaspery, material separates the good ore shown in " D' and" E," and
similarly between" E" and" F." On the other hand, considerable areas of high-grade ore
are to be seen corresponding to and replacing low-grade material exposed in other portions of
the cuts. -In other words, while any individual sample trench may shew 30 feet of good ore and
30 feet of siliceous material over any particular sectiQns, another trench only a few feet away,
while showing possibly the same total quantity of good ore, would have the relative values of
corresponding sections entirely reversed, and vice versa in the next few feet.

With the object of checking the uniformity or otherwise of the silica content throughout
the individual 5-ft. sections taken in the higher and medium-grade ore, samples 71/73 and !l6j97
were re-cut in the same places over 2-ft. lengths. A comparison of the results shows that the
silica occurs regularly throughout.

With the object of further arriving at the poasible value of this better grade of ore a series
of representative samples were chosen and the phosphorous contents determined. The full list
of these samples is given at the end of the Appendix. It will be seen from these that the average
phosphorous content ot-this ore is 0.050 per cent.

A general sample was also made up by taking proportional parts of a typical series of
samples of the higher-grade ore, and a complete analysis of this was made with the object of
ascertaining the full chemical composition of the ore. The result of this analysis is given in the
Appendix.

By taking the general run of the samples, and calculating the total iron as hematite
(Fe,O,), it will be seen that the addition of the Fe,O. and SiO, allows very little room for other
impurities. The ore is, therefore, a varying mixture of hematite and quartz (chert).

With regard to the high-grade ore exposed in the" Purple Crag," this deposit may be
considered as something separate from the main lode. It consists of a rugged IIlll88 of high­
grade iron ore outcropping as shown on the plan. It appears to be formed of angular fragments
of hard, dense hematite, cemented together by a more or less rubbly impure hematite. A tunnel,
driven from the north side about 20 feet under the outcrop, shows that the deposit is not the
outcrop of a permanent lode, but is merely a surface formation resting on upturned soft sand­
atones.
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The origin of this deposit is not ~y ~ny means clear; it appears to have been originally
a surface collection of angular fragments and boulders of hematite, which have become more or
less cemented together by a finely-divided limonitic earthy material; subsequently the whole was
covered by a thick mass of molten basalt (the deposit is not far below the present basalt level),
and the heat thus generated dehydrated the limonite and converted the whole formation into
its present form. The apparent weak .point in this theory is that there is no high-grade hematite
now showing in the main lode--{)r anywhere else-which could have provided the supply for the
deposit; however, it is quite possible that a local patch of high-grade ore may have occul'l'ed in
the upper portion of the main lode prior to its denudation, and this may have yielded the original
supply for the crag.

Near the south-east end of the big trench marked X" on the plan, there is exposed 16 feet
of solid" Purple Crag" ore, which appears to be a continuation of the main" Crag" outcrop.
A little work on this soon proved, however, that it was only a large tabular mass of " float" ore
resting on soft sandstones-evidently a mass slipped down from the main crag.

A reference to the samples taken over the" Purple Crag" shows that the ore is of excellent
quality as regards its iron ahd silica contents, these averaging 64.6 per cent. and 4.9 per cent.
respectively. The phosphorus content as shown by samples 151/154 is 0.0089 per cent.

Unfortunately the quantity of ore in this body (12,000 tons) is not sufficient to render it
of any economic importance.

QUANTITY AND QUALITY OF ORE AVAILABLE.

The gross tonnage of iron-bearing material in the whole deposit above the river level has
been roughly estimated at 9,000,000 long tons.

This figure was arrived at as follows :-
The deposit was considered in five separate blocks as shown on the longitudinal

section herewith, and the approximate tonnage in each of these calculated ­
Block A. Length, 920 feet; depth, 600 feet; average thickness, 60 feet =

2,760,000 tons. Being low grade and siliceous, the material has been
taken at 12 cubic feet to the long ton.

Block B. Length, 1,840 feet; depth, 570 feet; average thicl!:ness,45 feet =
3,933,000 tons.

Block C. Length, 1,270 feet; average depth, 300 feet; average thickness,
45 feet = 1,429,000 tons.

Block D. Length, 700 feet; average depth, 200 feet, average thickness,
60 feet = 700,000 tons.

Block E. "Purple Crag," length, 200 feet; width, 30 feet, thickness,
20 feet = 12,000 tons. (Ore being high grade is taken 10 cubic feet to the
ton.)

Total-8,834,OOO, or say, 9,000,000 tons.

Note.-In computing the average thicknesses of these blocks, notice
has been taken of the fact that at the river level the main lode is only
30 feet wide, thus indicating that the bed is thinning out in depth; a
general proportional reduction of the surface widths, has therefore, been
made in all cases. .

As already stated, however, the bulk of this must be discarded as being far too siliceous to
be of any value at the present time. The only portions which can be regarded as iron ore are
(a) the south-west portion of the upper or north-eastern block, and (b) the" Purple Crag."

As shown by the sampling and by careful field observations the good ore (i.e., ore of the
grade shown in the complete analysis at the end of the Appendix) in the north-e;tstern outcrop
is confined to the portion lying between cuts" B " and" F " and even over this area it represents
by far the lesser part of the deposit. Owing to its irregular occurrence, and to its more or less
intimate mixture with low-grade siliceous material, it would be impossible to selectively mine
any appreciable tonnage. For the same reason it is quite impossible to arrive at even l/.n
approximate estimate of the quantity available over this area. '

Allowing for the unavoidable admixture of a certain amount of siliceous material, it plight
be possible to mine ore here of an average grade of, say, 12 per cent. silica. The gross quantity
of even this that is available is, however, comparatively small, and the cost of mining and
picking it would be prohibitive.

The ore in the" Purple Crag" is of excellent quality, but the small tonnage (12,000 tons)
available and its inaccessibility render it of no value at the present time. .

F.13602.-2
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CONCLUSION.
It is to be regretted that the result of our examination has been to force us to the opinion

that the property is, at the present time, of no economic value; our investigations have shown
that (a) the bulk of the deposit is far too siliceous to be considered as an iron ore at the present
day, and (b) that the quantity of good ore is too small to be considered.of any economic importance.

In view of these facts, the question of working methods, transport, &c., &c., did not warrant
consideration.

15th July, 1919.

(Sgd.)
A. A. BOYD,
CRAS. G. GIBSON,
GERALD W. YOUNG.

Note.-Where the term" clean ore" is mentioned in this report, hematite ore containing
not more than 12 per cent. silica is meant.

APPENDIX.

LIST OF SAMPLES WITH ASSAY RESULTS AND FJELD REMARKS.

FIeld Remarkl.

*1< A " CUT.-Across full width of outcrop; starting on west side and cut easterly in 5 feet section.

1 52 '89 23 '53 Fairly good looking ore showing blebs of silica
2 18'35 69 '80 Very siliceous and jaspery (nearly all jasper)
3 47 '24 32 '43 Very jaspery for first foot, then mixed hematite and jasper
4 41 '97 39 '02 Firat couple of feet jaapery then mottled and" bleby " ore
5 59 '22 J5·n Mostly good ore but laat foot or 80 jaapery
6 56 '63 18 '85 Much" bleby " silica showing throughout
7 57 '68 16 '60 Jaspery in part and with good dcal of "hleby" silica in balance. (Much" bleby "

silica showing just north-east of this scction
8 47 '25 32'40 Jaapery and siliceous throughout (alternating jasper and hematite inch to inch)
9 51 '40 26'00 Mottled and siliceous at first, then hard hematite (juat to south-west of 8 and 9 ia much

jaaper)
10 50 '84 26 '97 Hard mottled siliceous ore, jaspery in part
n 59 '91 l4'08 Hard mottled siliceous ore, jaspery in part
J2 42 '85 38 '37' Jaapery and siliceous throughout
13 54 .30 22 .33 Siliceow and mottled type
l4 58 '45 16'77 Mostly dense fair looking hematite, but only local patch
J5 49 '49 28 '45 Siliceous and coarse mottled, little clean ore
16 66 '60 5 '01 Mostly dense hematite with blebs of silica
17 51'47 26 'J9 Siliceous throughout
J8 59 '68 15 '44' Fine mottled siliceous type
19 54 '47 21 '91' Fine mottled with coarser siliceous type
20 55'50 20 '37 (6-ft. cut.) 'early an coarse mottled siliceous type

• See pbut for poeldonl of theM cuLl.

16 '48"
22'04 '
19'74
29'52
28'87

15'87
15'26
8'35
9 '67 '

13 '66 •
8'68

16'35
8'20 ~

21'10

• U B" CUT.-AcI088 full width of outcrop; west to cast, 5-ft. sections.

34'80' (Not quite to edge of outcrop.) Very siliceous and jaapery
36'87 (Not quite to edge of outcrop.) Very siliceous and jaapery
28'90 (Not quite to edge of outcrop). Very siliceous and jaapery. (Surrounding ore also very

siliceous)
Some fair dense hematite, but more or less siliceous throughout
Some fair dense hematite, but morc or less siliceous throughout
Mostly dense hematite, but siliceous in parts
Mostly dense hematite, but siliceous towards end of section
Mostly deuse hematite with finely divided silica throughout
Mostly dense hematite with mottled siliceous type over centre foot
Mostly siliceous and mottled type throughout
Mostly fine dense hematite with finely divided silica
Siliceous and coarse mottled type with little clean hematite
Sample not cut, apparently soft mullocky seam (deeply eroded and not properly exposed)
(4! feet only cut.) Mostly coarse mottled and siliceous; lew inches clean ore
Coarse mottled siliceous type
Siliceous and jaapery, with sman patch of clean hematite
Coarse mottled siliceous &J;ld jaspery
Coarse mottled siliceous and jaspery

21 46'07
22 42'43
23 48'55

U 56'58
25 57 '96
26 62'79
27 61'24
28 58'99
29 62'96
30 58'18
31 63'48
32 54'50
33
34 58'09
35 53 'W
36 55'63
37 48'81
38 49'56
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LIST OJ!' SAlIPLES WITH AsSAY RESULTS AND FIELD REMARKS--eonlinued.

~~I__S_IO_·_·_I F1_·_Jd_R_._m_._,.._. _

• "D" CUT.-Across full width of outcrop; west to east in 5-ft. sections.
55 55'34 20'10 ./ Hard deuse finely siliceous ore
56 63 '73 8'02.1 Hard dense ore, some siliceous patches
57 65'04 6'33· IIard dense ore (good). (Very mottled and siliceous 2 to 3 leet north 01 this section)
58 65 '16 5'50 Hard dense ore (good)
59 63 '91 8 '05" Hard dense ore. (All immediatcly ahout here is good, but becomes mottled and siliceous

little to north.) (56-59. There is a lot 01 good ore about here, but t to ! chain to north
outcrop is mottled ..and siliceous, the occurrences of good ore are irregular, and no
quantity can be estimated, as the whole it could not be worked apart from the siliceoU8)

60 58 '95 14 '75 Mostly hard dense ore, but good deal siliceous matter in parts
61 67'65 2'55 Most hard ore (good), with finer siliceous (1) patches
62 64 '46. 5 '40' Hard dense siliceous (1) ore. Some mottled ore in section
63 62 '98 8'14 I Mottled and siliceous at first, then good ore. (Apparently no extcnt 01 good ore as

outcrop shows siliceous just to north)
64 64 .30 7 '00 Mostly good ore, last 18 inches mottled to siliceous
65 63 '94 6 '78 Siliceous at first, but mostly good ore. (Much siliceous ore shown jllSt south of good ore

in these cuts; patcbes 01 good ore are irregular and mixed up with siliceous)
66 60 '21 12'56 Coarse mottled snd siliceous \hroughout (patcbes 01 good ore)
67 64 '29 5 '96 Mostly good ore, with occasional patcbes 01 siliceous
68 56'90 17 '60 Good deal of good ore, but siliceous bands snd bunches throughout
69 58 '55 15 '60 Siliceous throughout
70 53'51 23'10 I Very siliceous throughout (in part jaspery)

* "E" CuT.-" Small (N) quarry" samples (as shown); 7-ft. sections west to east on surface and. along top of quarry
laco N.

13'76 '
19'14
9'05

12'30
20'14
28'25
28'00

39
40
41
42
43
44
45
46
47

46
49
50
51
52
53
54

57'61
54'08
54'38
46'64
56'21
63'00
61'16
66'06
64'0!

59'42
54'90
61'68
60'12
55'25
49'00
49'34

* "c" CUT.-Across full width of outcrop; west to east in 5-ft. sections.
13 '46 Little clean hematitc, hut on whole finely siliceous
20 '78 l Little clean ore at first, then coarsely siliceous to jaspery
20'55 Coarsely siliceous and slightly jaspery throughout
27'30 Very siliceous throughout, coarse mottled and jaspery
17 '80 v Hard dense and finely siliceous throughout

9 '17 lIard dense and finely siliceous (very siliceous just to 80uth 01 this cut)
11 '40 'F' Hard dense hematite, with siliceous patches throughout
4 '44" Dense hematite (good ore over whole section)
8 '07,f Good hematite throughout except last loot which is finely siliceous. (44-47. There is

good hematite all through these sections, but it is mixed with siliceous type, and is
nowhere continuous in any direction, and could not be separated; couple of feet
north from cut 46 whole outcrop is siliceous, but good ore to south; north from 47 is
good, but to south is siliceous a yard or two away. Good deal 01 this mixed to good
ore in tnis immediate lH~igl.ll.tUurhood)

Hard dense and finely siliceous throughout
Finely mottled and siliceous
Hard dense reddish hematitc (siliceous)
Good deal 01 hsrd dense ore, but ,,;tb siliceous patches throughout
Good deal 01 hard dense ore, but ,,;th siliceous patches througbout
Very siliceous and jaspery throughout
Very siliceous and jaspery throughout

• see plan for poaitiona of theM eli

Note.-Samples 71-76 are cut diagonally, and do not represent true widths.
8'04 ;, On surface 7 leet slightly diagonally to strike of lode. Mostly good ore, but siliceous at

first
7 leet diagonally to strike edge 01 quarry N lace. Mostly good looking ore, with siliceous

patcbes
9'24'/ 7 leet diagonally to strike edge 01 quarry N lace. Mostly good looking ore, with silicooWl

patches
7 leet, lace 01 quarry. Siliceous and mottled throughout
7 leet; very siliceous and mottled; jaspery towards end
7 leet (type sample only); jssper (no ore at all)

10'08

17'42
32 '69 v
26'09
28'55
28'58
27'35 v

28'58
15'33

17'08
21'38 '
46'85

UPPER TUNNEL SAMPLES.-5-ft. scctions; west to east along south wall of tunnel.
25 '29./ Hard dense ore; apparently siliceous throughout. (77-78 are best looking sections in

tunnel)
Ha.rd dense ore; apparently siliceous throughout
Coarse mottled siliceous; no clean ore (very jointy)
Coarse mottled siliceous; no clean ore
Coarse mottled siliceous; no clean ore
Coarse mottled siliceous; no clean ore
Coanse mottled siliceous. (" Soft " siliceous ore, friable in part)
II Soft .. friable siliceous ore
More solid and denser, but still siliceous (other wall worse)

71 53'71

72 62'09

73 63'56

7{ 58'13
75 55'56
76 35'39

77 51'33

'78 '55 '73
79 45'67
60 50'63
81 49'06
82 47'76
83 49'59
84. 49'40
85 59'16

F.13602.-3
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LIST OF SAMPLES WlTH ASSAY ResULTs L'VD FIELD REMARK&---CO-ntinued.

No. F•. 810 •. l"leld Remarb.

UPPER TUNNF.L SAMPLES-continued.

37 '94138 '73
26'20"­
31'73'"

14'14 1
7'4201

1

60'64
63'98

43'58
43'13
52'15
48'04

94
95
96
97

98
99

86 58'80 14 '70"/ Friable and siliceous; no clean Ole

87 60 '33 11'17 Apparently very siliceous; "scaly" and very jointed
88 59 '42 13 '72 Little clean ore showing, hut bulk siliceous (roof)
89 58'91 13'62 Very broken and jointed, siliceous; soft and mullocky iu parts
90 50 '92 25 '74 Very broken and jointed, siliceous; soft and mullocky in parts
91 53 '20 24 '00 Very broken and jointed, siliceous; soft and mullocky in parts
92 48 '83 29 '60 Hard broken siliceous and jaspery
93 25 '47 62 '40 Hard broken jasper, with occasional small veins of hematite

• "F" CUT.-Main quarry samples. Across face of quarry and over outcrop to west of quarry (continuous) taken
west to east in 5 ft. sections.

Surface 5 feet hard dense siliceous jaspery ore
Surface 5 feet; bard dense siliceous jaspery ore
Surface 5 feet; hard dense siliceous jaspery ore
Surface 7 feet; hard dense siliceous jaspery ore, (94-97, Intimate mixture of good

ore and jasper could not be picked and bulk no good)
Face of quarry, 5 feet; hard clean looking ore (ailiceoUB ore jUBt behind)
Face of quarry, 8 feet (mostly along joint); good looking ore along cut, but surrounding·

ore poor and siliceous

;',

to east wall, which is hen'"

45'24
30'69
51'64
9'21

30'19
21'90

21'46
44'85 ,{
28'28
36'00
31'81
61 '61 "

48'76
51 '94
51'85
49'85
48'70

34'04
46'81
30'88
63'00
48'30
53'29

CUT.-Taken across outcrop from west wall easterly in 5-ft. sections (not quite
irregular).

Hard deuse reddish ore, with bleby silica throughout
Siliceous and jaspery throughout
Hard dense reddish ore, with" bleby " silica (all siliceoUB 1)
Jaspery, with small patches good ore (section uo good)
Jaspery and siliceous
Very siliceous and very jaspery (jasper)
Cuts are at river (see later)

•.. K"

117
118
119
120
121
122

112
113
114
115
116

106
107
108
109
110
111

100 51'37
101 37'10
102 49'18
103 41'83
104 47 '69
105 25-64

~~- } "

123 35 '70 46 '85 ' Jaspery and ailiceous throughout
124 52 '23 24'18 Jaspery, with small patches of cleau ore
125 49 '76 27 '45 Jaspery, with small patches of clean ore

• "H" CUT.-Across exposed vertical face of main lode at entrance to (E of) bottom tunnel j 5 ft: sections; west
to east.

Hard dense reddish siliceoUB ore
Hard dense reddish siliceous ore
Very" mullocky " and jaspery (ceutre portion soft aud mullocky)
Mostly good looking dense or~

Siliceous and jaspery
Dense reddish siliceous and jaspery, with small patches of decent ore (on general average·

all these sections siliceous and jaspery throughout)

* " J" CUT.-On E lode; across outcrop on bank of river j 5-ft. sections; west to east.
29 '09 Hard dense siliceous ore
24 '59 Hard and dense, little good ore, but mostly siliceous
24'60 TIard and dense, with blebs of silica and some jasper
27 '34 v Hard and dense, with blebs of silica and some jasper
29 '58 " Hard and dense, with blebs of silica and some jasper. (Whole face of outcrop a few

feet above section line is very hard and jaspery; is also still more jaspery further
north and to south at water's edge)

CUT.-Across outcrop of main lode; west to east; in 5-ft. sections (not quite across full width of lode)
55 '57 20 '18'; 5 feet (not quite to west wall); bard dense reddish" foliated" and siliceous
52 '24 23 '08 Hard dense siliceous ore
59 '51 11'89 Very siliceous first half of cut, then fairly decent ore
57 '24 17 '25' Mostly dense reddc.h "foliated" and siliceous
54 '95 17 '48 6 feet; mostly dense reddish" foliated" and siliceous
46 '37 31 '00 6 feet to wall of cliff (about 4 feet further to wall of lode); very siliCeoUB and jasper)"

thronghout

*"G"

126
127
128
129
130
131

*"M"
57'96
66'56
64 '15
\l5'96
66'56
64'50

CUT.-" Purple Crag"; across north-east end of main body; east to west ~ in 5-ft. sections.
] 2 '92 t Mostly good hematite, but some silica sho",;ng
3 '52 Mostly nice looking dense hematite, slightly rubbly in parts
3 '70 Cleau hard hematite
2 '64 Cleau hard hematite
2 '26' 6 feet: mostly clean hard hematite; few rubbly seams
6 '36 Mostly clean hard hematite; some siliceous material near end of section. . (All this ore-

i.~ " agglomeratic ")

• See plan for po6iUona of thfl8t cub.
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LIST OF SAMPLES WITH ASBAy RESULTS AND FIELD REMARXS--continued.

Field Remarks.

?

58-20
41 -97 ./
63 -00 -I

73-14
71 -SO •
79-27
17 -90 -I

BOTTOM TUNNEL SAMPLES.-lst E Cf088-CUt.

6 -M Jl North-east side of cro -cut (full width of ore exposed); very broken and jointed ore;

1
mostly fairly goocl (some mullocky seams, not included in sample)

19 -07 South-west side of cro -cut opposite (132); 5 feet. More mullocky than 132, and ore
harder and more 01 stoney" and siliceous. (Face of cross-cut in very hard .. stoney'"
siliceous ore)

E' cross-cut at 221 feet; 6-ft_ cuts north side from face back toward tunnel.
36 -00 /1 Broken and jointed; very siliceous and jaspery
19'04 IJ Little good ore throughout section, but on whole very siliceous

E cross-cut at 166 feet.-From face back towards tunnel.

50-39 ~ 3 feet; very" jointy," practically all jasper
39 -40 Very jaspery throughout; very broken and jointed
44 -00 :!lery jaspery throughout; very broken and jointed
42 '61 " Very jaspery throughout; very broken and jointed; face of cross-cut in short-jointed

I
jasper)

23 '83 ( Ve.ry jaspery throughout; very broken and jointy; face of ClOBS-cut in short-jointed
Jasper

E cross-cut at 77 feet_-Starting on west (or tunnel) side of body_
10 -72 I~ Some good ore, but lot of hard" stoney" red siliceous type
38 '22 Some good ore, but lot of hard « stoney" red siliceous type
40 -12 7 feet; very jaspery

E cross-cut at 142 feet.-5 feet; full widtb exposed_
40 -35 ,;'1 Red" foliated" ore, with much jasper throughout

MIDDLE TUNNEL.-5-ft. sections; east to west; across full width of lode exposed.
56'58 1 Very hard, jointed, and very jaspery; no clean ore
39 ·75 " Very hard, jointed, and very jaspery; one small patch clean ore

~S6--+-lj~1ll--l-Jf,erv-hard, jointed, "fl<l very j..pery;~ .,....
Very hard, jointed, and very jaspery; no clean ore
Very hard, jointed, and vcry jaspery; no clean ore
Very hard, jointed, and very jaspery; no clean ore
Very hard, jointed, and very jaspery; no clean ore
Very hard, jointed, and vcry jaspery; no clcan orc
6 feet; eastern half jaspery ore, balance plain jasper
General sample oII isolated outcrop (fall over from main lode), 20 feet wide, just west of

cut « K " ; hard dense reddish siliceous ore

63-81

53-92

170 43'09
171 55-47

172 33-37
173 40-85
174 36-55
175 37-24

176 52'20

155 60-46
156 41-65
157 38-50

158 39-10

159 29-31
ISO 39-20
161 &
162 27-03
163 40-02
164 23-48
165 17-63
166 17 -89
167 13-32
168 55-64

133

132

68-20
67-40
65-62
67-OS

134
135
136
137
138
139
140
141
14t
143
144

145
146
147
148
149
150

151
152
153
154

• "0" CUT.-" Purple Crag" samples; along vertical face of outcrop as shown; east to west; in 5-ft. sections
exposed face in 15 to 20 feet high (20 feet at west and soutb-west falling with slope of hill north-east)_

62 -69 8 -00 Mostly good ore: little silica sbowing in places
59 -85 6 -SO Mostly good ore; little silica showing in places
SO -28 10 -03 Mostly good ore; more visible silica (much silica showing in face just above this cut)
63-12 7 -79 Mostly good ore; little silica showing in places
85 -45 2 -04 Mostly good ore; no silica showing
67 -SO 2 '40 Mostly good ore; no silica showing; finely jointed section, with much rubbly " cement-

ing ., hematite

• "L" CuT.-" Purple Crag"; across outcrop; south to north; in 5·ft. sections.

~ :~~ ~l Mostly all good looking ore showing in these cuts; little silica showing at times in the
4'15 ~ I larger" fragments·'
1-83.1)

(All" Purple Crag II ore is fragmental or " agglomeratic.")

* "N" CUT.-Across outcrop; in 5-ft. sections; east to west.

48 -76 28 -41 ~ Little decent orc, but on wbole hard and siliceous
46 -87 31 -56.1 Siliceous and jaspery througbout
52 -98 22 -54.1 Siliceous and jaspery throughout
43 -84 33 -31 I Siliceous and jaspery throughout
49 -70 26 -42; Siliceous and jaspery throughout
42 -66 37 '76 /~ Siliceous and jaspery throughout
47 -90 29 -SO Siliceous and jaspery throughout
46 -27 33 -41 -I Siliceous and jaspery throughout
47 -96 30 -21 Siliceous and jaspery throughout
45 -06 34'64 Siliceous and jaspery throughout
32 -16 52 -23 Nearly all clean jasper

No/e_-Cut is not taken across full width of outcrop; there is about 10 feet of jssPl'r similar to 144 beyond
(west of) this point, but owing to tbe precipitous nature of the outcrop at this point it could not be sampled.
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at 100' C.
Ahove 100' C.

: : } ~Ietallic iron-63'71 per cent.

P.-0·052
S.~O·054

Field Remarks.

Trace
0'13
0'54
1'200
89'68
Ak;o present
0'119
0'135
0'165
7'760
0'620
0'078
Trace
Trace
Nil
Nil

FeO
FetOs
Fe,O,
ptO/;
SO, ..
CaO ..
SiOt . .

AI,O,
Mno
MgO
CuO
Cr,o,
TiO,

SIO •.

LIST OF SAMPLES WITH ASSAY RESULTS AND FIELD REMARKS---....rontinuea.

12'33.111 .13'23
5'63

10'02 .-

2~ :~~ Y jSee 71-73; 182 shows siliceous, hut all others appear good

2 '81 ./
5'10 "

11'00 •
10'35 ./

SAMPLES 177 TO 186.-Taken along same Cuts as 71,72, and 73; over 2~ft. sections.

Fa.

•
PHOSPHOROUS DETERMINATIONS.

61'06
60'63
65 '19
62'26
66'39
49'70
67'94
66'50
62'78
58'28

SAMPLES 187 TO 192.--Taken along same Cuts as 96 and 97, but over 2-ft. sections.

46 '37 30 ·72.{ )
47'42 3O·22.{
50'57 27'64./
47'00 32 '72 ./ See 96-7
45'85 34'70/
47 '82 31'30

No.

177
178
179
180
181
182
183
184
185
186

187
188
189
190
191
192

No. 01 Per ceDt. 01 Ko. of Per cent.1Jamples. Phosphorous. samples. Phosphorous.56 '038 73 '058.57 ., '030 77 '05458 '077 78 '11059 '064 85 '03960 '037
151}61 '052 152 equal parts '008911 '060 153

12 '077 154

COMPLETE ANALYSIS OF COMPOSITE SAMPLE FROM PROPORTIONAL PARTS OF THE FOLLOWING
SAMPLES :-26, 27, 28, 29, 44, 45, 46, 47, 56, 57, 58, 59, 50, 61, 62, 63, 64, 65, 66, 67, 71, 72, 73.

598/)12

Organic matter
Moisture ..
Hydration
Ferrous oxide
Ferric oxide
Maguetite
Phosphorous pentoxide
Sulphur trioxide
Lime
Silica
Alumina
Manganous oxide
Magnesia . .
Cupric oxide
Chromic oxide
Titanic oxide1-- _
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REPORT ON· THE BLYTHE RIVER IRON
BURNIE, TASMAN14.

•

BY MES$RS A. A. BOYD. OR"-ll G. GiBSON AND GERALD W. YOUNG.

•

Mount Morgan, Queensland, _
14th July, 1919.FILM

~ II~TION.

The property is situated on the BlytHe River, which intersects the de~osit at about 6 miles
above its mouth, the latter being.approximately 5 miles to the east of Burme (see locality plan).

The Main North Coast Railway from I,aunceston to Burnie Cro8l!C8 the river a few chama
above its mouth, and a railway following the rivcr could, if necessary, be built to connect with the
mine. A survey and estimate of the cost o[ this has been prepared by A. Chaplin in 1901, and is
iD the possession of the Blyth Riyer Iron Mines. .

Good roads exist to the upper or north-east portion of the deposit, but the main workings
could only be satisfactorily reached by follo,,~ng up the river, and no road exists here at present.

EXTENT OF THE PROPERTY.
The area held by the Blvthe Ri,-er Iron Mines -comprises Crown Mineral Leases numbers

1061, 1009, 4066, 851, 4185, 7812, 7996, 7997, 7998, 7999, 8000, BOO1, tOflether with 12 acres of
freehold, and mining rights in O'Keefe's 50 acres-in all 789 acres. The position of these is shown
on Ule lease plan herewith.

EARLY WORK.
Although the property has been knowp. [or many years and a considerable amount of

money expended by t he present owners, Yery little work of a useful or developmental nature
has been done.

The only works of anv importance are the three tunnels shown on the plan herewith, and
known respectively as the" Upper," " Middle," and" River." These were put in about eighteen
years ago, and little or no work has been done since.

In addition, there are a number of pro~j'<'cting trenches on the leases and two small open
cuts, or" quarries," towards the north-east end of the outcrop.

At the time of our inspection the tunnels bad fallen in and had to be re·opened and in pam
timbered before the exposure of ore in them could he sampled. The important trenches, too,
bad to be cleaned out, and in most cases deepened and lengthened.

PREVIOUS REPORTS.
The principal report; 'that have been made on the property from time to titile are those

by Messrs. Darby (1900), Twelvetrees (1901), Paul (1912), and Jacquet (1912 and 1915), aU these
bloing more or less of a confidential nature.

GEOLOGICAL FEATURES.

TOPOGRAI'IlY.

The country iInmMiately back from the Blythe River consillts for the mOllt pert of
undulating hills through which the river has cut for itself a steep ruggffi valley, which at tht
peint where the iron depoait cro_s it, h88 a mal'imiJm dt'pth of some 750 feet. the Bides rising
.. M16verage aDfle of about 1 in i; both north and south of this point. ho_ver. the hiDI,raduaD1
I!Iecae Io"r a!1d the river nlley CO_uPDtJy Dot 110 deep or ruge4. Tbe lie. .ad~ of
• ~11n iDvadably deeaely covtnel with nord .... bncken, NIll ..d • mho
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". $ t;.r~ of ""t !Mt be at 011OI oUt Old u eI. JlO f"be ~ en ell.,pi"'- Value isttt.OCCQU~ III the H~ er.c." and at the eoatlaem Gl the top or
eut outcrop of the main lode. .

The lllIIlIIta from the variOQl underground 1I'Orkinp are cwpec:iaIly diappaiDtinl. The
.. lliddle" tUDJIel nIlIU1ta limply aublltantiate· the poor ojIiDioll foimed of tldl ponioB of tIie
outcrop from BUrfaee in8pection, and the .me may even be lI&id of the .. Hi.- .. t.JmeI. 801M
of the ore in the upper tunnel, however, looked fairly good, and some nice clean ore is thowUIg bl
one or two places on the surface immediately over the tunnel; the reaulta go a long way towarda
proving the irregularity and noncontinuity of the better grade of ore exJlOll8d on the amfaoe to
the'south-weat, and a1lIo that shown in sample trench" B .. to the north-east.

Going into the question of this better grade ore in more detail, it will be noticed that cut
.. A" shows one length of 5 feet of good ore. This, however, is sim~y liD. isolated patch, and it
ia lUrfOunded by ailiceolll jaapery material of no value. Ko appreciable quantity of decent­
looking ore is to be seen anywhere to the northward of this point, and little or none to the southward
until the vicinity of trench" B " is reacbed ; at this point the samples show a consecutive width
of 30 feet of ore containing approximately 61 J18r cent. of iron and 11 per cent. of silica; southward
from this spot there are patches of good-lookIng ore Ahowinll' and some is to be seen on the surface
immediately over the tunnel; the results obtained here, however (i.e., in the tuunel), are
disappointing, and they indicate only one small patch (5 feet) of cven moderately good ore.
Trench" C " a$,ain shows 25 feet of ore of an average value of 63 per cent. iron and 9 to 10 per
cent. silica, while .. D " cut shows 60 feet of ore a\T raging 6.1 to 64 per cent. of iron and 7 per
cent, to 8 per cent of silica; in" E .. cut this width has been leducI'd to 15 feet of 62 per cent. to
63 per cent. iron and 9 per cent silica; while" F .. shows only 5 feet of decent ore. Although
these sections indicate tbat there is a continuous stretch of high-grade ore here the actual outcrop
shows that there is tIOl; the good ore does not occur r!'gularly, but is fouud in bunches and in
Beams of all sizes and shapes running irregularly through the lower grnde siliceous material. As
example, the outcrop between samples trenches .. C" and ., D" shows much higWy-siliceous
ore lying between the areas of good ore expos..d in these trenches, and a still larger dl'\'elopment
of siliceous, and in parts jaspery, material s!'parates the good ore shown in .. D" and" E." and
similarly between" E" and" F." On the other hand, consideraLl1' areas of high-grade ore
are to be seen corresponding to and replacing low-grade material exposed in olher portions of
the cutM. In other words, whilc any individual sample trench may shew 30 feet of good ore and
30 feet of siliceou." material over any partil'ular sections, anothcr trenl'h only a few feet away,
while showing pOS8ibl~' the "Sme total quantity of good ore, would haw the I'l'lath'e \'alues of
cOrrellJlOnding !!Cctions entirely reYersed, and Vil'R versa in the next few fe!'t,

•With the object of checking the uniformity or otherwise of the Milica content throughout
the individual 5-ft. sections taken in the higher and medium-grad!' "re, samples 71/73 and 116/97
were re-cut in the same places over 2-ft. lengths, A comparison of the results shows that the
silica occurs regularly throughout.

With the object of further arriving at the possible value of this better grade of ore a series
of representative samples were chosen and the phosphorous contents determined. The full list
of these samples is given at the end of the Appendix. It will he seen from these that the average
phosphorous content of this ore is 0.050 per cent.

A general sample was alao made up by taking proportional parts of a typical series of
samples of the higher-grade ore, and a complete analysis of this was made with the object of
-wning the full ehemical composition 01 the ore, The result of this analysis is given in the
Appendix.

By taking the general run of the samples, and calculating the total iron as hematite
(Fc.O.), it will be seen that the addition of the Fe.O. and SiO. allows very little room for other
impurities. The ore is, therefore, a varying mixture of hematite and quartz (chert).

With regard to the high-grade ore exposed in the" Purple Crag," this deposit may be
CClIIsidered as somethin, separate from the main lode. It consists of a lUfl8lld mass of high­
pade iron ore outcropplDg as shown on the plan. It appears to be formed ot angular fragmenta
of hard, denee hematite, cemenud together by a more or less rubbly impure hematite. A tunnel,
cWvea from·tIIe north Bide about 20 feet under the outcrop, .hoWB that the deposit is not the
otltoIJIep of • pemMMD\ kde, 1.. it mezely a nrfaee formation resting OIl upturned 10ft sand­
ItClIlI'



.... .. .. "e5i~~~~i~i' 1.,..::;a~--aI .~ a..-,........ ;
•••ad lIy. thiC _ 01 .... bualt (the ......t • .Dot tat wo.
... the heat thua aeuen&ei dehydrated the~ aDd conlllrWUi'" •
ita p-nt form. 'the appannt~ point in W. theory it t1llat there~ ~......
DOW uowing in the main Jl6....--or anywhel'e__".., coaIa blm 1110'" ~ .....
deposit; however, it is qaiM poemble that a local patch of high-pde Ole may ....
the upper portion of the maiD lode prior to ita denudation, and this may have yielded the oripIal
IUJlPly for tile crag.

.N~ the lKluth-eut _ of. the big trench marked ~ .. o~ the plan, th~ is~l~ feet
of aolld Purple Crag" Oft. which appearll to be a continuation of the mam "~.. p, •
A little work on this soon proved, however, that it was only a \arae tabular maaa of • float .. Ole
~iDg on aoft Bandstones--nidently a II\IIIIII slipped down from t6e maiIa Clra(J.

A reference to the samples taken over the" Purple Crag "ehO'lVll that the ore ia of ~1III11t
quality as regards its iron and silica contents, these averaging 64.6 per cent. and 4.9 per cent.
respectively. The phosphorus content as shown by samples 151/154 is 0.0089 per cent.

Unfortunately the quantity of ore in this body (12,000 tons) is not sufficient to render it
of any economic importance.

QUANTITY AND QUALITY OF ORE AVAILABLE.

The gr088 tonnage of iron-bearing material in the whole deposit above the river level baa
!let'n roughly estimated at 9,000,000 10D(! tons.

This figure was arrived at as follows :-
The deposit was considl'red in five Ileparate blocks as shown on the longitudinal

section herewith, and the approximate tonU&ge in each of these caleulatea --
Block A. Length, 920 feet; depth, 600 feet; average thicknesa, 60 feet =

2,7611,000 tollS. Being low grade and siliceous, the material has been
tak"n at 12 cubic feet to the long ton.

Block B. Length, 1,840 feet; depth, 570 feet; average thiclmeaa, 45 feet =
3,\la:~,ooo tons.

Block (' Length, 1,270 feet; average depth, 300 feet; average thiokneaa,
45 f"d = 1,429,000 tons.

Block)) Length, 700 feet; average depth, 200 feet, average thiclmeaa,
60 f...·t = 700,000 tons.

Blo{'k E. "Purple Crag," length, 200 feet; width, 30 feet, thick_,
l!0 fl',·t = 12,OO() tons. (Ore being high grade is taken 10 cubic feet to the
tOll. )

Total-8,834,OOO, or BaY, 9,000,000 tons.

r' -"ole.-In computing the average thickneaaee of these blooD, notioe
has lll'en taken of the fact that at the river level the main lode is only
30 f.·~t wide, thus indicating that the bed is thillDing out in depth; a
gen.'ral proportional reduction of the surface widths,has therefore, beIllJl
made in all cases.

As already stated, how.·ver. the bulk of this must be diacarded as being far too eiIioeowto
hi' of any value at thl' pre8l'nt time. The only portions which can be~ as iron ore are
(a) the south-west portion of the uppl'r or north-eastern block, and (b) the' Purple Crag."

As shown by the sampling and by careful field observations the good ore (i.e., ore of ~
llla"l' shown in the complett' analysis at the end of the AJ,lJlendix) in the north-ealltern outcrop
18 I·oonfinl'd to thl' portion lying Letwl'en cuts" B .. and" F' and even over this area it repreaenta
by tar the lesser rart of thl' dpposit. Owing to its irregular occurrence, and to its more or 1_
nit i l118te mixture with low-grade silicl'ous material, it would be impoesible to selectively mine
all' appreciable tonnage. Foor the saml' reason it is quit!' impoasible to arrive at even an
apj.roximate estimate of th.· I'llmtity available over this area.

Allowing for the Ulla' ."la.ble admixture of a certain amount of siliceous material, I;~t
hi' possible to mine ore her.· .. , an average grade of, say, 12 per cent. silica. The grcea Cf'uniity
of rven this that is availal.j. is, howt'ver, comparatively small, and the coat of~ ad
piduD(! it would be prohibit 1\ •

The ore in the" PurpIt- Crag" is of excellent quality, but the emall tomIap (12,000 )
available and its inaccellllibilit~ render it of no value at the preaent time.

r.ua.-2



cc:MOLlBOlI.
1$ ia to be ...tlW.tdie~ al 0lIr enmjnetioD .... been to bee 111 to the opaiw

tW die JlIGI*tY ia, at the pUUDt ti-. of DO economic value; our inveetiptioDa baft ihown
that (.) t1le buD[ of the cleJMiIit ia far too IIiJiceoaI to be COIIIIichnd u an iroD ore at die .. !at
day. and (b) that the q1l&Dtity of good ore ia too-n to be colllliderecl.of aDy economic~

In view of th.e facta, the q-uon of worm, methods, tnmport, &c., &c., did not wunut___tion.

A. A. BOYD,
(Sgd.) CHAS. G. GIBSON,

GERALD W. YOUNG.
15th July, 1919.

Nau.-Where the term" clean ore" is mentioned in this report, hematite ore containing
Dot more than 12 per cent. allica ia meant.

'. APPENDIX.
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32 '40
26'(1(1

26-97
14'08
3ll'37
22'33
16'77
28'45
5-01

26 '19
15'H
21'91
20'37

47-26
61 '4()

00-1l4
69-91
f2'f\5
114'30
68-45
49'49
66'60
61'47
59-68
54-47
50'00

46'(11
.2'.3
{8'M

66'68 16'87
67 -96 16 '26
62'79 8'30
61 '24 9 '67
68'99 13 '66
62'96 8'68
68'18 16-30
§l! '.8 ---t-~8--720~
114-00 21 '10

68'09
li3'Ot
~'li3_
{8'81
.11'116

'D~7

"'"j'J'4~

2· I ()

6
6
7

8
9 '

10
II
12
13
14
16
16
17
18
III
20

11
II
»

LIST OF SAMPLES WITH Ail!lAY RESULTS AKD FlEW RHIARK8.

-:lr--,.-I SlO,. II ) .- R....... --------

~ {rnlf.J::: 1r%2 90' ---- ,
tilt II- !.r-U' ,..~: ~"cUll~'1''' ~.w th of oUh'rop: 'tartinR oil weot .id. and cut .....terl)· in 6 f.ot ...,tion.

1 62'8~H-!i-3'53 . Fairl)- 1(00<1 hH,kinp; or••howillg bl.bo of .iIi....
2 18 '3.~ 69 '80 \"oryoilic.ou and ja'l'.r~' (noarl~' all l'all,,,,r)
3 47 -24 32 -43 '-.f)' ja.p<'ry for first foot, tb.n mix.. b.matite and j"","'r

U '97 -t-~':"'~I First COUV1,' of feet jUI'.ry tb.u mottled a"d ., hloby .. "....
69 '22 16' II ~1<..t I~' jIOO<l on' 1.ut la.t foot or "" jllll"'ry
56 '63 18 'llij ~fu"', .. hlc"y ...ili,'a .howiup; througbout
67'68 16 '00 JUI",ry ill part aud with p;"od deal of .. hlchy ....hc.. III halan".. (llucb" bl.by ..

silicil 8h()win~ just north-ept of thm l4t"("UOD

.la8JX'T)" anti "ilil'f'uu8 throUfEhout (altf'matin~ ia.~pt>r and hematitfo in('b to inch)
~Iottlt"d Mnd l4ilif'f'nU8 at first. tht>n hard ht>mafilc (jUl4t to south-wftlt of 8 and 9 is much

j"p"r)
Han) mottled ~nhl'('UU8 Off', jasper}" in part
Hanl mottled siliceous ore. jasper)" in part
J&fIlp.·r~· and ~li("f"C)UI' throughout
=,iliCf'Ou~ Mod mottled typt>
~Iootly d..... fair loolriug h.matite, but ollly 1""01 patch
~i1iceoU8 and coartlt' mottlt'tl, littlE' dE'an 0",

Yostlv d..... bomatite with 1.1.'" of .ilira
Bili"';'l18 throuj(hout
Fine mouled Rilict"Ou t~·pe

Fine mottled with ooaner 6ih('wu" t,."pt>
(6-ft. rut,) Surl)' all coa.... mottled .ili••.,11R typ"
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;'00
fi '7x

17'0tl
21 '31\

- ,':1 ,}.O
~:=;~~'~.l:-::,f+-/-':O-'q:;...4,,..-t.:.cI/;O"",------------------------.....--

~-f,T '4;, 6,
,7 1'1 16.,.,"_ .. ,Cft.-~ t.Il ..... of 0Ilt<lnIp; _ to _ ia 60ft. oeotioM.

&7 -&1 13 -4e UIIIo clean hematite, bat OD whole bel oiIilloo.-
lit o()ll ~ -78 LiWo clean 01'0 M &nt, then .-..elyMIL to jupery
lit -38 ~ -M eou.ly oitioeo... and oliPtly jupery tIuoqhout
f8 -M 27'30 Very oitioeo... tIuoqhout, _ mottled and jupery

~~ ~~~--'~~+!,!,,'nIdOllle and finely oitioeo... thro,.J1out
44 63 -00 9 -17 Bani de.... and finely IiIioooIlB (very piliceo... jll8t to lOuth 01 thia cut)
til 61 -16 11 -40 Bani d._ hematite. with oiliceo... patch.. tIuo,.J1out
411 66 -06 4 '44 De_ h.matite (good ore ov.r whol. _tion)
4T M'Of 8'(1/ G""I h.matite throughout ucept Iut loot which ia finely BiJiceo.... (44-47_ There ia

,...0<1 hematite all tIuo,.J1 th... aectiona. but it ia mixed with oitioeo... type. and ia
",.wh.re continuolIB in any direction. and could not be ...parated; coupl. of feet
north from out 46 whol. outcrop ia oitioeo.... but good ore to IOUth; north from 47 ia
"",I. but to ..uth ia .i1iceo... a yanl or two away. Good cleal of thia mixed to good
..". in thia immediate neighbourhood)

13 '76 Hanl d..... and fin.ly BiJiceou. throughout
19-\4 Fin,·lv mottled and .iliceolll<
9 -OIl Ha,,1 d..... reddiah h.matite (.iliceollB)12'n I good d.aI 01 bani d._ ore. but with lIiliceouo patch.. throughout

"20' ",.1 .I.al of hanl d.1I8C ore. but with liIiceou. patch.. throughout
28-21\ I V.~· .iliceou. and jaapery thro,.J1out
28 -00 V.r~· ,ili_ and jupery throuflbout

... II" ('t·T.. Ae...... full width ..I outcrop; west to east in 6-ft.....tio....

20' 10. Har,1 de finely BiJi,-eouo ore

I
l\ -02 1Hanl d ore. lOme .iliceollB patch.. -
fI·3.1 Hanl d ore (flOOd). (Ver~' mottled and 1iI~... 2 to 3 feei DOrth of thia _tion)
5'00 ,Hard ,lell8C ..re (110"'1)

I II ·or. lIa..1,len", ...... (All imllioidiately about here io good, but becom.. mottled and .iliceo...
.7 .9 ~ ~I li"I.· t.. north.) (66-59. There ia a lot of good ore about h.... hut I to t chain to north
I' j-'- = "1r' 1I1111rop iM lIluttl~ and ,qlireouK, thf' pccuJ"tPnQPM of f(ood Ol'f' are irre«ulaF; aDd DO

(
0 ~'" ~ $1)' (lllOllltit~· ('un IN' £'Mtimak"d, aa the whole it cuuld not be workpd Bpart from the siliceous)

II';:} ~Ill...t'\ hnnltl"'I\ ..t' un', Lut R'HM..I dpal ~lit't'lIu81U.tt~rin ,tr&rt
2 ,r,;. ~Ifll'ot ",mt on' (gull"l), with filWr silk"ouR (') patches
5'10 Hard ,(t'III'i(' ~ili,,'p()uK <0 ON'. Romf' mHUlPd ore in lIl"Ction
~'II ~lotl·, I nud l'oili.,t·(lUR at fi~t. th,'n aocJCI ort'. ( pparelltly n(1 n:l('nt of tfood 0"' &8

Oil '11f :0-1111\\1'0 ~ilit'('ou~ jmlot to 'H,rth)
)10...1t·, ~otHI un', la~t I~ indtt>~ mottlt'd to Rilict'OU8
l'ilit,· "'I.e lit first, hut lIIo~tl~' ~tKltI ort", (MUl'h siliceous ort ",hown jU!'it BOuth of good ore

ill lltt'~(.· ('ut:'\; patdlt's of ~lIoci ort' are im.'l(Ular and mixl'd up with siliceous)
I:! ';)f) ("UIII'~' 11iottlt,,,J Hlltl silic't'ous throujilhout (patchE'H of Jeood ore)
:J.~t6 ~'II... II\ '-'!lod tIft'. with u""(·a~innR.1 patt·hffi of siliC't"oU8
lj '60 (;(11101, I"al IIf ~oot..l tire, hut ",ilicE'ou8 bantls. alld bUJl(·heij throll~hout

1.-) 'fiO silt.. · I'" thwuJ.(huut
2:S' IH '\'r~ ~dh:(,OU"l thrllu~htlut (in part ja 1)(>1')')

Hmall (N) (llUlrr, _...aml,It.'~ (,"'" !'ihuwll): 7-ft. l'IC(·tiIlIlS Wt'st to east un HurfllCe and, ttlong top of quarry
IJ " lace 1\.

'1:i..!t:-. ~~I1II'I0-· ;1-76 are cut dia~nally. and do not represent true widt....
~.().I On ~tlr faf'l..· 7 ft-'t·t sli~btl)· diallllnttily to !'itrike- of loot>. Mostly gOlJt..I Urt', but sdiceoUlt at

fil'l-t
7 fee' ,hall:onally to .trike edge of quarry N lac.. Mostly good looking ore. with BiJiceoIlB

I*te h~
7 feet ,Iiagonally to I'trike edge of quarT)' N face.• Mostly good looking ore. with Biliceouo

pUff-hE's •
7 I..·, f.... 01 quarry. Siliceoua and mottled throughout
7 f('f>t \'erJ :;llit;eOUB and D,lOttled ; jaspery towards end

f8 59'42.. M'90
60 61'68
61 60'12
62 55' 6
63 49'00
M 49-34

M. r>5 '34
!i6 1\3'73
57 66'04
5l\ 6.~·\6

59 6.1'(11fJrp( rl-If, (,J'7r
r6 -.,0 'I' $"

~T·7c) ". ~,
fill rIB 'H5
6\ fl7 ·6r.
62 fI.l '46
&:1 fi2'9"

6\ 6\'31'
6.", ti:\'HI

ttt; t~I'21

Iii fit '2!'
fj.' r.6'HO
6!t ;~'55

7" 53';jl

• .. It~ " ('(IT.

hit. 7'- 7&" to SS
7'-7J 6J I;/.

71 1\3'71

7~ fl2 '(j!1

7:1 1\3'66

~. 58'13
1!, 65'56

17 '42
32'69
26'09
28'65
28'58
27'36
28'68
16'33

77 61'33

7" 55'73
7!' 46'67
MI' 60'63
III 49'06
III 47-76
Il3 49'59
M 49-40

• Ii9 -16

Lt-J>ER TUNNEL:"" \(PLES.--5·ft. l!ections; west to east aloDg south wall of tunUtl.

21\'29 Hanl ''''1180 ..... : apparently lIiliceo... thro,.J1out. (77-78 are '- looking ....aona in
tUhllt·l)

Hanl 01"1180 ore; apparently BiJiceoua throughout
eoa nlotUed .iliceollB: no clean ore (v.ry jointy)
Coa IBottled siliceoua; no clean ore
Co.r- mottled siliceous; no clean ore
Coa".. roottle<! siliceous; no clean ore
eoa... ,nottled BiJioeo.... (" Soft" .ilioeollB ore, lriable in part)
.. IloIt lriable lIiIiceo... ore
!IIo.... 4od and de....r. but atill BiJiceollB (other wall wone)
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6 ft. 8t'ctiollB; wm

fl "I''"~, ...
fd"V - ,IJ,
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.................,........
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Friable ud1iIi_; no .... ore
Apparently 9'8l')' IiIieeone; .. _y .. ud 9'8l')' jointed
Little eleen ore mowing, bat bnlk oili_ne (roof)
Very brobD and jointed, u-na; 10ft and mullocky in parte
Very broken and jointed, silil'OOUA; 10ft and mnllock)' in parte
Very broken and jointed, .iliceona; 80ft and mnllocky in parte
Hanl broken ~liceoUA ~nd ju!":ry .

ACfOM face of quarr)" aDd over outcrop to wpst of quany (roDtinuoua) taIr:....
west to east in 5 ft. RCtioD8.

Surfac. 6 feet hanl d.lIM' .mceou. jaspery ore
Surfac. 6 feet: hanl d.n...mooolL. jasp.ry orc
Surf 6 feet; hanl d.n"" silil'OOUJI jaepery ore
Surf 7 feet: hanl d.lIM' silict'OUA jaepeJ')' orc. (94-97. Intimate mixture of Il""'c!

ore and ja.pcr eouM not be picked and bulk no ll""d)
F of quarry, 5 feet; hanl clean loolrinll ore (siliceous ore jOlt behInd)
F of quarry, 8 feet (moody alonl! joint): good looking orc alollfl ent, but surroundinll
" Oft poor and siliftOUA

uterop'rom WPMt waU f'88uorl}" in 5-ft. MPt·tioft8 (not quite to east ••U, which ia be....
im'llu1ar).

liard dt'DRt" n'ltdi1'lh flrt', with blf"b}" Milica throughout 1
Silil'l'oU!i and j~p('ry throUf[hont

I
lIan! dellllC reddi.h orc, with" hleby" oiliea (all oilil'OOU ')
JK~I~r.\·. with ~mull p&teht-A flOOd flre (IK"t'tion no ~)
.Jal"l)("r~· and :olili.·PfJUI'

: '"rry ~ili("ffiu~ and vprv jallllf'ry (jlll'prr)
('ut.!' 3rf' at ri\,pr (!WIt" fatt"r)

1"70
11'17
\3'72
13'62
211'74
24'00
29'60

45'24
30'69
M'64
9'21

30'19
21 '91'

I 21 '46
44'85
28'28
36'00
31 '81
RI '61

34'01
46'81
30'88
63'00
48'30.
5;)'29

126
It'1
I.
1.
130
131

112
113
ll'
llll
116

I Han! dfOnRf' ft'ddiilh Mili('puu", ort"
I H.rd dfOMP nad.l~h friIiCt"ClUH nrt"

I "pry" Dlullork)' .. and j~pe-r~' (l"f'Dtl't" portion MOft and mul1ock~')
}Iootlv ..,.,.. lookin~ d.n.. or<'

I Sili('('(lUR arM) jaAJlf'ry
I Ilf.n8t" rPddi",h "iliC'f"OUK and j81tlM'r~·. with small l)8uhes of d('cent ort' (on ~nt'ral averap:f'

all thl"Re BPrtions iliC'('OUH anll jaMl~'~' throu~hout)

• .. ,J .. ('UT.- -On 10: Indf'; anuM outcroJl un hank of ri"pr : 5-ft. Hf'('tiolll: wnt to past.

4S '7R 29 '00 Hanl d.ll... 1IiIi,'('()u. ore
51 -94 24 -5Y H.rd a.nd df'rL<iIP. hUll" I{OOII on', but IlIORtly l'ilirPOuK
61 '85 24 '6/1 Hard alld d.n.., ith "I.bo of silica and ...m. jasper
4!J Ow; 27 '34 U.nl and df'Il8f', ~ith blt'bK uf silic-& and IJume jMPPf
4~ -70 29 -~ H.rd and dPMf', with hlpb8 of sHira and hOOie jaspf'r. (Wllulf' fal'P of ltutcrop a ff'\\

fpt>t ahovt' 8e(.'tioll lim' is \'f'r~' h.nl and jaMIK'r~·: is aiM still moJ'(" jal'lJlery furtht-I'
north and to BOuth at water'o MI!t')

•.. K .. ('uT.-AcroAA ouwrop of msin lode; wes.t to east; in 5-ft. sections (not quitp aCJ"(ll'IS full width of lode)

117 56 '57 20 'I~ 5 f.et (not quit. to w..t ....11): hard d.lI.. reddioh " folial('(1 .. and oiliooouo
118 62 '24 23 '06 ! Hanl d.nee lIilktoouo ore
119 59 '61 11 '89 Ivery siliceous lim half of cut, then fairly d...nt orc
120 117 '24 17 '25 Mootly den.. reddioh " foliated .. alld oilireouo
121 M '95 17'48 16 feet; mOlltly d.n.. reddish 00 foliau.1 .. and .ilieeoUJI
122 46 '37 31 '00 6 feet 10 wall of oliff (about 4 f.et fnrther to wall of lode): very siliceous aDd jaeper.,

t hroushout

• " M" CuT._oo Purple ('rag "; acroM north.- eDd of main body: east to w.st; iD 5·ft...ctiOIll!,
67 '96 12 '92 Mostly ll""d hematite, but lOme silica showing
66'll8 3'62 Mostly Dice looking d..... hematite, slightly rubbly iD parts
M'l6 3'70 I'lean hard hematite
611'96 2 'M ('lean hanl hematite
66 'M 2 '26 6 f.et; mostly c1eaD hanl h.matite; fe.. rubbly "'!IllI
M'IIO 6 '36 Mostly clean hanl hematite; BOme siliceous material near end of sectiOD. (All thio orc

iA .. agIomeratic It)

ee llll'llO
87 80'33
88 119"2
8i ll8 '91
90 110'92
91 j 53'20
92 48'83
_ - -ll&47

• 00 F .. CuT.-Main quarry samples,

100 51 '37
101 37'10
102 49 'I!I
103 41 '83
104 47 '69
lOll 2-~ '6-\

106 } .
122
12.' I 3,') -70 46 '85 ','l.lsJl("ry and ~ilil'rllllq throu~hont
124 : 52-23 24 'IR '_Ja...ppry...-ith !oi.mall patf·hrA of (,lp8n ure
12.') 4~ -76 27 '45 J&f'IW'~·' with Mlllall 1'3t('h~ of r1t"an oft"

• " H t- ('I'T.-AcrOM (>xJ>O"<'d vertical fal't' of lIut.in lod.. at entran('(" to (E of) bottom tunnt'l:
to f'aHt.

I
l

r 94 43'1;8 I 37'94
911 43'13 36'73
96 62'15 26'20
97 48 '04 31 '73

98 6O'M I 14 '14

iIJ.l# '9"'! l'!n' ,JJ~~'.zp.;- "':l 1( ,. '('.,.'/20'
I '14 . (I" ,1..T&Ra7.
i
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lplefl: .Ionll: vt"rtical f.(·p of outnop &8 fIIbown; t"ut to wNt; in r.-ft. eectioaa
, hi~h (20 leet at we~t and BOuth-west falliDg with slope 01 hill Dorth__)..

guo" ore; little silica showing in plaC'eS
~III Off': little silica Ji'howinll: in plaeea
j!ood ore; more visible oilic. (much oilic. showiDg in f""e Just .bove thia cllt.

, It0tld ore; little Ji'iliC'" showing in places
p:ood ore; no sili~ showing
j!oocl ore; no oilica RhowiDj! ; fiDely joiDted llOCtiOD, with much rubbly ..~
hem.tit..

_.

50'39
39'40
44 '00
42'61

....

~.2O

67'40
65'62
67'011

48'76
46'87
52 '91\
43'84
49'70
42'66
47'90
46'27
47'96
45'06

•.. L 0' CPT. !'urplf' ('rag": .('roRS outcrop; south to north; in 5-ft. sections.

;:~ II )\0.' , all ~ood looking ore showinll in these cuta; little silica sbo...iog .t am. iD til..
4 '15 ~ I., c,'r .. fragmeDto ..
1'1\3 I)

(All "urple ('rag " or. ill frallmental or " all8lomentic.")

•., ~ . llT. .-\('1'088 ouu-rop; in 5-ft. BeCtioD8; eut to wed.

28'41 Lilli, ,'cent ore, but on whole hard(Dd oiliceoua
31 '56· Sih., I< and jupery throughout
22'54 Sih".< aDd jOBpery throughout
33 '31 8ili.· ,< aDd JOBpery throughout /J I-. ";;l..i)
26-42 8ilio. 'I< aDd jOBpery throughout flV~ ,e 6fT 7-
37 '76 Sili,,· ,< and jupery throughout) (' A
29'60 8i1i.... aDd jupery throughout ~ 3D' 79
33 -41 Sili.·. ,. aDd jupery throughout
30 '21 Sili.·· ,. and jOBpery throughout )
34'64 I Sili., .. and jupery throughout

--aH~+-M1--91l-- Ne., .11 cleaD juper
Note.-('ut is Dot takeD ...,,_ full width of outcrop; there ia about 10 feet of juper IimiIar to 1" he~

of) this poiut. but owing to tlo. precipitoua nature of the outcrop .t thia paiDt it could _ he _ ........................._....

0" en .. Purple ('ra~" •
t·xpo1'lt'cI fare in 15 to 20 f·

1'-, 62 '69 I 1\'0:1 )J .
I,,; 59'l\!', 6'1lO '~I ·
I I • 60'21\ 10'03 ~h.·,

II· 63'12 7'79 ~1....,
II 1 6f) '45 2 '04 MUl'Ol

r·, 67'60 2-40 )10"
IIi I.:

I
I
I
I
I
I
I •
II
II
II
II

1M

133

..
JlcnoIo. Tmnr-.~-la& *= oat.

6'M Menh_ Iide of...-eat (faD ...... of on .,-eI); very aM jIiMelI_;
.-1y fairly Foc! (_ mll1locky__iDcl.w ia )

19·en llo6h-weot lide of .,......,.,t oppooite (1M); II feet. lion m.a.iaky tIIu I" ... _
llarder and more .. Itoae}' .. &lid IiIioeoUl. (1'.... of-.c. ia -r ....... --.. ­
oiIieeoUl ore)

E Cf088-CU' at 221 feet; 60ft. cuta DOrth lide from f.... hack to...ard tulllltll.
36'00 I Il. ken and jointed; very siliceoua and jupery
19 '04 L011le good ore throughout ...,tiOD. hut 00 ...hole very oiIi-.UI

J.; 'O/I8-<out.t 166 feet.-From face hack to....1da t11DDll1.

3 f.·.·' ; \'el")'" jointy.·· practically all juper
",.. jOBpery throughout; very broken .nd jOiDted
r" JOBper)" throughout: very broken 'Dd jOiDted
v.", jMper)' throughout; very brokeD 'Dd joiDted; face of c...-cut iD aIoort-joiatad

l'-per)
23'83 r.", jaspery throughout; ver)" broken .nd joiDty; face of c.....,ut in ahort-joiDted

J•• ~ )K"f

E c....• "ut at 77 feet,-8tartinll 00 ...eat (or tUDDel) oide of body.
In '72 I jo;,,,,,, good ore. but lot of hard " stoDey .. red oiliceoua type
38 '22 i So"" good ore, but lot of h.rd .. stoDey " red oiliceoua type
40 '12 '7 fe... ; very jupery

t: "I'OIllI-cut at 142 feet.-5 feet; full width exposed.
40'35 Red' foliated .. ore. with much jasper throughout

MIDlJo... To'sHo.. -5-lt. oectiono; east to west; acr08/< lull width of lode exposed,
56'!')X VeT.' haRt. jointed, and Vf'ry jupery; no clean ore
39 .j!) Vf"r~' hard, jointf'd. and very ju(M'ry; ODe small pate dean Off'

60 '12 ,. f"n hard. jointf"d. And very jaa~ry; no clean Off'.

58 '2(, V.'r hanl. juinttod. and vuy jupery; no clean ore
41 'H7 "tor' 'Iard. jnintt>d. and very j&8pPry; no cleaR Oft'
6:l'0' Ve, hard. jointA>d. and very IUpery; DO cleaD ore
73'14 Ve.. h.rd, joiDtA>d. 'Dd very jOBper)'; DO clean ore
11 .~ \'ep 'lard, jointed. a.nd "ery j8:ol(Wry; no clean ore
79 '27 6 I," , ea.tern half ja.pery ore, balaDo. plaiD jOBper

~"-+--M~f-t-t'I"'llll-l Ge,,' . 01 Allmple oft ilIolated outcrop (fall OVer from maiD lode), 20 leet wide, j_ w. of
Ill' . K ": bard ftRAe reddish ilict"OUA Oft

(w..

•

70 43'09
71 M'47

;2 33'37
"3 40'85
04 36-M
'5 37 '24

6 52 '2(1

O/j 6(H6
->6 41'65

-r--... ,7 3Il'r;o

'01\ 39'10

11".9 29 -:\1
160 39'20
161 112 '66
162 27'03
Ilia ~O'02

II.t ,
23'~~

Itt.") I7 '6.3
1,)6 17'~9

Ifi7 13'~2
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SAKpu8 177 TO 1811.-Tak.... along ..me Cute u 71, 72, and 73; over 2-ft. """tiollll.
IT7 61'QG 12'33
178 60'63 13'23
179 611'19 5'63
160 62 '26 10'02
181 66'39 .'16 Bee 71-73; 182 show••iliceous, hut aU others appear good
182 .9 '70 26 '12
183 67'9. 2'81
1M 66'00 5'10
1M 62 '78 11 '00
166 li8'28 10'35

HAYPLES 187 TO 192.- Taken aloug ...me ('uts as 96 and 97, but.over 2-ft. sectiollll.
187 !G'37 30'72

) ~M'
188 .7'.2 :\0 '22
189 00'57 27'64
190 .7'00 :12 '72
191 .5'85 34 '70
192 .7'82 31':\0

I'HOSI'IlOROI'S DETERMINATIONS.
M ..- ...

M
67
li8
59
60
61
71
72

~r lent. o(
PhUll1 hol'OUll.

·n:18
'030.
'(l77
'061
'037
-052
·Of.n
-1)1;

,",0. of-,,,,,
73
;7
7ti
ti5

m\152 t>quill part.s
153 1

15-1 j

IW' f'IIDt...........,...
'058
'064
'IIn
'039

'0089

COMPI.ETE A!I;ALYi'\IS OF C(HU'OSITE SA~IPU; ~'Rml PROI'ORTIO:"AL PARTS OF TilE ]<'OLLOWING
SAMPLES :--26, 27, 2ti, 29. 41, 45, 46. 17. ;'6, 57. 58, W. 60. 61. 62, 63, 64, 65, 66, 67. 71, 72, 73.

Organic matter
Moisture ..
Hydration
Pe'l"w, oxide
Perric oxide
Magnetite

,........,Ph08phorou. p<'ntoxide
Salphur trioxide ..
LiJM
8iIioa
Alumina
Jlanf!anous oxide
Magnesia ..
Cupric oxide
~oxid{"

Titanic oxid..

FeO
F(".O.
Fe.O,
P.O,
SO•..
CaO ..
SiO, ..
AI,O,
Mno
MgO

.. CliO
er,O.
TiO,

Tract'
() '13

.. () '5~
1'200
89·6fl
AI~o pretM:"nt
() '119
0'135
()'I65
7'760
0'620
0'078
Trace
Trace
Nil
Nil

.it luc.'o C.
, Abo\'C 100· C.

} Metallit· iron-63 '71 per ('fnt.

1'. 0 '052
S. 0'06!

•
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