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SUMMARY OF PROPOSED EXPLORATION,

SINK S’IEZRS SHAFT to open No.7 level. Opening below 7 will
depend on results of 5 and 6 level and of surface drilling and
these results should be avallable before shaft reaches No.7

1evei.

SURFACE DRILLING.

of | Target Total drilling | Longest

‘holes, | numbers foctage. - hole. Remarks,

2 =3 IT1,2,4,3 |2700" - 4900 2000* ] Continuation of the
Aberfoyle deposit
in depth.

2 =« 4 |T7,5,6,8 ] 2300' = S$300°. 1500" | Concealed ground
around mine,

Total il 4 - 7 5000* - 10200° 20007 | costing £5000 -
:10’0000

Campaign will open on Tl with hole Sl :-
Target at 1000 & 1464 W - 1125 R.L.
Drilling station " 1000 8 1613 W 00 R.L.*
Course and length E at 85° down 1200 feet.,
No further holes can be sited until 8 1 completed,
The scheme of drilling - Targets 1, 2, 4, 3, 7, 5, 6, 8 =
is shown on 1" = 100* drilling plan and discussed in report.

OPEN NO,12 VEIN on No.3 level. See 1" = 30' mine prospect plan

about 300 8§ East. Other minor development objectives on upper
levels will be given in report. No urgeney is attached to any

work above No.4 level.

UNDERGROUND DRILLING.,

& m# Station
Hole MNo. ev o=0ordinates Course Length Remarks.

U 1. 1 13008 827W | S73E at 0° | 300* [Concealed ground
around mine.

U 2. 4 3535 1105W | N35E at 0° | 140' |Keel below Last-
ern Veln.

X Drilling station at R.L.00 means hole will be lined up through

this point, the actual site 2% the surface ii.L,, bei
determined when position I:’surveyed. ~ 4 5 /



PLANS AND SECTIONS.

Set of mine level plans and sections
showing veins, faults and bedding.
These are to be kept to date

Surface plans.

Plan Projection showing Aberfoyle deposit,

extent of concealed ground and

drilling planning.
Drilling Section 1000 8., Target Tl and Hole Sl.

prilling Seetion of $0° drill hole employed

Plan Projeetion showi e pros t8.

1"

1”

ll

= 100°*,

= 100°,

1-

1!!

= 1007,

= 1007,

These plans and sections are at the mine office.

-

Coples of the 1" = 100" plan projection and two sections

covering drilling planning have been sent to the Melbourne

office,
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EXPLORATION OF ABERFOYLE MINE AND AREA,

Puzzling featurcs in the development of the bottom levels
determined the Board of Directors to ecall for a geologlecal examinae-
tion to advise on further exploration of the mine and area, parti-
cularly whether this search should now be directed laterally rather
than downwards in depth. This examination has been completed and
a letter was sent to the Chairmen of the Board on August 7 outlining
the underground work and surface drilling recommended so that pre-
paratory steps for this exploration could be undertaken without
delay.

The proposals in detail will be given again in this report
and they are also summarised in the frontispilece here, To carry the
campaign through as designed it remains necessary to place on record
the thinking given to this initial planning. Such recording, to
meet the issues faeing this exploration, means & long and technical 1
report and it must be assumed that the reader knows the mine well
and is familiar with the plans and sections prepared.

Exploration planning, like any other planniné, must be
prepared to meet any contingeney and the first stage in this work
is therefore the employment of geology as a way of thinking which
directs and allows a free mental epprosch to all conceivable pros-
pects and all concelivable happenings in the way of any projection
of an ore-body or structure. There is a compelling need here to
keep an open mind accepting nothing except fact. What and where
is the target supposing the geological argument to be right must
be followed by the same questions supposing that argument to be
partly or wholly wrong. This questioning will not appear in a
report as very constructive and yet it lays the thinking foundation
on which all deecislons are built. TFor it 1s in the second stage
of the work that the loosely held geologlical picture is c¢ollared
and translated into a practical, speecific, accurately sited and
firmly recommended scheme of attack. This is done by an engineer
treatment of the problem, employing geometry and common sense, with
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the alm of killing as many birds as possible with one stone by
locating the tests where there is a maximum overlapping or loading
of prospecet targets and information, The reason for all this care
is to save money and time. ixploration is expensive and risky
and the outstanding feature of its control is indeed the need of
geonony. While the argument bullds up on geological ifs and buts
exploration, at the last determined by cost, offers as much scope

for expert and exaet planning es any other job in mining.
The report will be divided under these headings:-

CONCLUSIONS

INTRODUCTION TO THE PROBLIM

THE ABERFOYLLE AND 40 FAULTS
EXTENSION OF THE ABIRFOYLE DEPOSIT
DOUBTS OF CONTINULD LXTENSION
INFIUENCE OF ROCK FOLDING

PROPOSED EXPLORATION,
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CONCLUSIONS.

While the Aberfoyle area is extensively concealed there
is evidence that the mine is on one of the major structures of the
distriet which structure is seen underground in the fan-shaped
grouping of the tin veins. This fan is tilted irregularly towards
the south and it is thought that the deposit will pitech south in
and with this structure, The broed view of this tentatively held
picture has not lead to any clues pointing to the existence of other
near surfage deposits in the neighbourhood of the mine and the
interest in this enviromment remains with the chance that anything
can happen in concealed ground. Nor does the interpretation
promise any important lateral extension of the Aberfoyle deposit
although it does look as if the northern end of the vein group has
not been fully developed. On the other hand there can be con--\
siderable ore reserves ahead of the mine in depth and the downuar*
continuation of the Aberfoyle deposit, even accepting all the un- ’ ’
certainties attached to it, appears to be the substantial and |
tangible prospect of the area.

The proving of Aberfoyle in depth now is important. Th§
deposit, if it continues with anything like 1ts size above 6 level,
will be capable of a much greater production than the present
22,000 tons a year. The opened Nos. 1 to 4 levels measure around
350 to 400 tons per foot of mineable quartz whiech means production
for the mill of about 1,000 tons of quartz and rock from one foot
of the veins as they are being worked to-day. It is safe to con-
clude that the deposit, continuing, could support a production of
at least 44,000 tons a year and it is the management's view that
this doubling of output could be handled through the existing shaft
and mill., With the chance in sight of increased production and
inereased profit, there is urgent need therefore to show the down-
ward continuation of the deposit 1in order to step up the develop-
ment of the mine.
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Facing this need there is today uncertainty in regard to
how far the known deposit will extend in depth and alsc in regard
to the course this extension will follow. The chance of comnsider-
able 1life ahead of the mine exists because deposits like Aberfoyle
are not shallow and surficial but are quite capable of reaching
deeply into the earth's ecrust. Unfortunately this promise does
not necessarily or even usually mean that the deposit will extend
continuously over its possible range and most mines have to face
the risk that, for structural reasons, ore deposition is liable
to be intermittent., It is the rncogniti&n of structural inter-
ference that 1s the foundation of the belief that there will be a
second harvest in hidden deposits beyond and below the worked out
mines of Australia.

This qui vive of extension versus repetition has come
right to the fore at Aberfoyle because there is evidence of
gstruotural changes in process which throw doubt on the important
extension of any of the known veins, There is nothing at all
conclusive about this evidence but the risk cannot possibly be
denied. Further, our knowledge of the pitch of the deposit makes
any projection uncertain for the fan control has been complicated
by an echelon arrangement of the veins and also by the roock folding
while, at the end of this thinking, there is the unexplained
isolation of the Eastern vein.

Exploration, whether below the mine or in ites concealed
enviromment, cannot be economically planned without first a fair
idea of the piteh of the known deposit. Obscure as this arrange-
ment may appear to be to-day, a falr idea of the piteh can be, with
luck, revealed by one drill hole or at the most two and 81 has been
aimed at the eritical position Tl to determine the downward sxtensi
of the deposit whatever that extension may do. The comprehensive
character of the test is possible because crucial information will
be gained before S1 is completed, by the development of the bottom

levelspartioularly through the opening up of 6 level southwards.

It is also necessary to resume,without delay, sinking of
the Splers shaft, The deepening of the shaft to open No.7 level
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is already warranted by the ore extent on the 6 level while the
result of 81 will be obtained before the shaft reaches this
objective. This 51 result will show what steps, if any, should

be taken to open the deposit below No.? lovel and even should it
prove necessary to discontinue the sinking of Spiers shaft at 7,
this level will be wanted either to step up production or to sustain
the operation while another shaft i1s sunk or ssearch 1s made for ore
repetition.

With the first step concluded, drilling of Aberfoyle in
depth can continue with T2, for further information of ore extonnioﬁ,
or with T4 and 13 if it provés necessary to search for ore repetition
This stage ofthe campalgn has the following objectives:-

1. To shew warranty for en inerease of production.
2, To find the location of the deposit below 7 16711. It
may be too far south for Spiers shaft. s
OR 3. To keep the operation alive, should the known veins
bottom below 7 level, by finding where the ore makes again
in depth. -

With the completion of these two or three holes, attention
can be given to the concecled enviromment of the mine. The absence
of any clues pointing to the existence of other deposits does not
discourage an economical search of such extensively concealed
ground to ensure there are not other ore-bodles hidden, as Aberfoyle
nearly was, below the Permo-Carboniferous cover. For the planning,
consideration has been given Jjust as carefully to this chance and
four well lpéeod tests - T7, TS5, T6 end T8 - have been selected for
this search.

The whole campalign has been conservatively planned and
there 1s no question that the expense of up to £10,000 is warranted
by the prospects, There is also every confidence that the purpose
of the examination - sound economically planned exploration - has
been achieved. This does not mean that the work has fully un-
ravelled the geology of the mine; our understanding and view of
these ore structures remain limited and uncertain.

In conclusion some mention must be made of the mine's

dilution problem because this roonmmendathn to explore is bound
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up with the issue. No attempt has been made to go into all the
laborious detail attached to dilution studies but a brief enquiry
(directed by experience in other mines) was made to see that the
conclusions reached here were not in confliet with this practical
requirement, The enquiry showed that development and shaft
sinking weremore than ever urgent; delay in opening up the deposit
would be expensive because of the rapid loss of profit through
inereasing dilution., For maximum profit, the ore-body (if it
continues) should be exhausted at a much faster rate vertically
than the present 30 feet (approx.) per annum and any inerease of
production should come prineipally through inerease of the exhaustior
rate. Dilution control must always remain strict for any increase
in the proportion of roock sent through the mill wouldsocon rob the
Company of the profit benefit to be galned by inereasing produetion.
Finally, there is conflict between making money and mining asmuch
metal as possible and the more restrieted the output the greater
mugt be the sacrifice of the tin and tungsten in the ground.

Here is another reason for aiming to step up the productionof the
mine,
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ANIRODUOTION _TO _THE _ PROBLIEM.

The tin-wolfram veins of Aberfoyle and Story Creek are
found in folded RNW striking quartzites ond slates of Cambro-
Ordovician age. The inset on the 1" = 100* drilling plan shows
the locatlion of the two mimes in these rocks, a mile or more
away from an intrusion of Devonian granite. The granite contact
on the surface runs more or less parallel to the roek folding and
appears to be steeply dipping where it climbs the slope west of
Story Creek. This is ebout all that 1s known of this importent
contaet although perhaps some inference, challenging the observed
steep dip, can be drawn from the protrusion eastwards of the
granite to the south of the mines and also from the persistent
flatness of the Story Creek veins. Such speculation serves little

purpose here., Fears have becn expressed that the intrusion may
soon put an end to these tin-tungsten deposits but there 1s at
least the ‘” sort of chance that the granite, whatever its
effect may be, is still a comsiderable distance away from the
present workings, To see that the way shead is clear of this
intrusive is one of the reasons for drilling deeply in the
Aberfoyle campalgn.

In and following the emplacement of the granite, both
the intrusive and the enclosing Cambro-Ordovician rocks have been
fraotured. Most of these fractures strike parallel to the roeck
folding and dip SW - at angles usually a good deal flatter than
the bedding although, as would be expected, there are also a
great number of slips or shears parallel to the bedding whiech play
a part in the story, The most prominent of these NW fractures isa
the group passing through the Story Creek mine, A second and
subordinate system of fracturing strikes nearly N-3 through the
Aberfoyle mine where the dip is 70° W, Another NeS break is
seon in the Cross Lode of the Story Creek mine disping 30° W.

Along these oracks escaped the lliqulds and gases
separated out of the grunite and imprisoned in the course of its
solidifieation. These solutions were charged with siliea, tin

mmmtuauasmymmpimmmtumm
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the pressure and temperature f&ll with the result that the
escaping miujrall were precipitated in the form of guartz veins
with cassiterite and wolfram, Such preeipitation does not take
'plaoo evenly along the fractures followed for tc build up an ore-
body it appears to be necessary to pool the rising solutions and
this is possible only where the roocks are broken open sufficiently
to hold considerable gquantities of liquid or gas in semi-stagnant
flow, Profitable deposits are only found where the ground has
been opened up in a sort of wound and the extent of the deposits
wlll be Just as finite as the wounds they fill, There is never
much quartz or metal along the tighter fracturcs feeding these
pools and in almoet every mining field there are barren shears
and faults like the bedding slips of the Aberfoyle area.

The ground of course becomes tighter with inereasing
depth and there is a decided tendenecy for the deeper wounds to
become smaller and more widely spaced., But this tendency is
not of serious moment in a shallow mine like Aberfoyle for deposits
of this kind are known to comsiderable depths. What coneerns
this exploration problem is the recognition that wounds, whatever
their depth, are finite and that struetural changes alone may
tighten ground snd interrupt the continuity of a deposit.

The uneven preolpitation of quartz cassiterite and
wolfrem finds expression also in the changing proportions of
tin and tungsten. At Aberfoyle the tungsten tin ratio is
inoreasing on the bottom levels but it 1s not known whether this
means an inerease of wolfram or decrease of cassiterite. It 1s
pogeible that with lnercasing depth there will be such a change
in the relative proportions of tin and tungsten, but it is another
matter to aseribe the changing ratios on the bottom levels to this
possibility. For metal ratios will also probably be affected by
structural changes and are therefore’'liable to fluctuation what-
ever may be the overall tendeney in depth, The tungsten tin
inerease on the bottom levels of the Aberfoyle mine can be a

fluctuation of local structural origin.
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The ore filled wounds sre comnmonly developed by the
interseetion or bending of fracture systems (or of structures
which control the fracturing) and it is ultimately tension that
cpens the outs in the ground. These broad relations are hard to
diagnose at Aberfoyle because to the north, south and west of the
mine the Cambro-Ordovieian rocks and their tin veins are exten-
sively concenled below a thin layer of later Permocarbom.torm
rocks and wash. The main part of the deposit itself was hiddem
by this mer. The first important fact is that the mine is on
the line of Story Creek fracturing. This frecturing cannot be
followed through on the surface tc Aberfoyle because 1t pssses below
the Permo-Carbonmiferous cover referred to above, The seoond fact
is that the main group of Aberfoyle veins strike W of 8 in a system
of l-8 fracturing, which 1s completely concealed beyond the mine.
Aberfoyle occupies, therefore, as the drilling plan shows, the
most lmportant looking intersection in the distriet - that between
the main lines of NW and N-S fracturing. The N-8 fracturing
dominates the intersection and 1t looks as 1f the weaker Story
Creek line has been sharply bent at this intersection into the E
of 8 course of the Eastern Vein and Aberfoyle fault which make an
acute angle with the W of 8 Aberfoyle veins, It is possible, as
suggested by the inset plan, that fracturing continues slong this
new £ of 8 course into the granite to the south of the mine.

This thought does not mean thaet there will be a continnous exten-
sion southwards of the Aberfoyle fault; the exposures south of
the mine suggest rether a left handed echelon arrangement of this
fracturing.

The intersection plecture looks complete in that it
requires no other ore~bodies in the enviromment of Aberfoyle.

For another intersection there must be another line of fracturing
and there is no evidence of thls exposed. The best chance appears
to be a line parallel to Aberfoyle (i.e¢., belonging to the N-8
system) under the Permo-Carboniferous rocks to the west of the
workings, and if there 1s another such NS - NW interseetion it is
likely to show an ore arrangement and piteh similar to that of

the Aberfoyle mime. This chanoce and idea have becn given a
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good deal of weight in the drilling planmned bearing in mind the
fact that the arrangement and piteh of the Aberfoyle mine have
still to be determined.

It is interesting to note that there is another inter-
section between N-W and N-8 fracturing in the Story Creek mine
but here the NeW line 1s dominant and has not been bent.

Another point which may be significant is that the Aber=-
foyle mine lies within, as the inset plan shows, a zone of tin
veins which corresponds with a conspicuous NeE trending trough
in the eroded floor on which the Permo-Carboniferous formation was
deposited and 1t is again interesting that in this zone the granite
contact becomes irregular and deeply embayed.

With this background in mind, Iintroduetory thinking can
turn to the geological relations exposed in the underground worke
ing of the Aberfoyle mine. The deposit has been pretty fully
(not completely) developed dowm to the 4 level. The plans and
sections show a group of veins striking W of & and dipping W about
70°, 1Isolated to the east, like another leg of the vein pattern,
is the relatively unimportant Lastern Vein striking E of 5 and
dipping W about 50°. The best vein in the mailn western group
{and in the mine) is No. 26 and right through the plece it has
to be borme in mind that émnam. on its east, and 40, 40
south and Western veins, sugcessively on its west, are a good
deal smaller than 26 above the 4 level. For as well the 26 and
its satellite veins are arranged in a closely spaced right handed
echelon, the significance of which is qualified by this predominanct
of 2¢. The same echelon is barely discernible in the sectioms,
but it is seen to be right handed looking north whereby the more
westerly veins have a tendeney to continue deeper into the ground.
Because of this echelon arrangement the mein part of the Aberfoyle
deposit (l.e., leaving out the eastern vein) cbove the 4 level is
pitehing S-¥ about 50° and, following the usual practice of naming
as 'probable® the straight projection of a known piteh, this course
has been labelled *Probable' on the 1" = 100* drilling plan. It
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expresses the difficulty of the Aberfoyle problem that there is
uncertainty about employing the straightforward projeection of
any known pitch in the mine and within the range of possible
piteh it is going to be difficult to seleet any one as probable.
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THE ABERFOYLE AND '40' PFAULTS,

Inseparably involved in the ore extension problem are
the rather intrieate relations of the Aberfoyle fault, This
prominent break was found dipping about 60° W as soon as the mine
was opened and it was seen then to truncate abruptly the thin layer
of Permo-Carboniferous rooks over the main part of the deposit.

The truncation could only be explained by post Permo-Carboniferous
displacement by the fault whereby the western or hanging wall of
the break had dropped at least 30 feet (the thickness here of the
P.0. layer) either by normal faulting or, as oan be seen now, by
gsome flatter dislocation of west block north. It appeared certaln
therefore that there would be displacement of the tin veins by

the Aberfoyle fault,

Nowhere in the mine to date has there been found any proof
of this inferred vein displacement. For that matter there is so
far only one exposure, the 700 8 Rise from the 5 to the 4 levels,
which even permits such a displacement and that interpretation is
very doubtful. Instead the velns are seen to avold the fault
or run gently and tangentially alongside or even into the break
with no sign of being ocut, broken into pleces or m« as the
inferred vein displacement would require. There is still further
warning on the point in the close relations between the vein pate
tern and this frooture, relations whioh only appear to fall where
(and 1f) a branch of the fault passes beyond the deposit below
the 5 level. Quite as eertainly as the Permo-Carboniferous
- evidence of post vein wmovement, the underground exposures show
that the Aberfoyle fault wes there before the quartz came in,

More than that, the Aberfoyle fault is an integral part of the
vein fracturing if there is to be any understanding of the coin-
cidences discussed below,

There looks to be an easy explanation of these conflicting
obeervations, For there is sure evidence of later movement in
the internal erushing of the quartz in situ where the veins
approach and enter the break and probably the same slow grinding
aoction is responsible for some or all of the tinm in the mud or
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gouge within the fracture. Any later settling or shove of the
rocks would readily pick this break and post-quartz movement is

a common feature of pre-quartz frastures. But the easy way out

of this and remaining problems will not be stressed for the
funetion of geology in exploration is a questioning refusal of
any conclusions where there 1s doubt and the slim evidence to date
of actual vein displacement by the Aberfoyle fault is a very
perplexing feature of the mine.

A structural analysis of the Aberfoyle fault divides it
into eastern and western elements. Both elements closely or
roughly parallel the eastern veiln fracturing (the eastern leg of
the vein pattern) so that they dip W less steeply than the main
group of veins. The eastern element hugs the hanging wall of
the Eastern vein all the way down the mine while the western
slowly erosses the main vein group passing from its footwall
on and ebove the 1 level to its hanging wall on and below the 5.

The Aberfoyle fault accomplishes this dual role in a
curious way. On the 1 level the western element runs parallel
to and in the footwall of the 50 vein while to the south the
eastern element runs parallel to and in the hanging wall of the
Bastern Vein, To satisfy these two structural positions the
fault has to be bent into a zig-zag course like an open S,

Going down the mine this S shape, with its two bends, is pro-
gressively ironed out (with the downward convergence of the
Eastern vein) so that the zig-zag ls barely discernible on the
3 level. |Here it should be noted that the wa#tern element
approaches now the 26 vein at the north end of the mine, but

the two clement character is still preserved for with the
failure of the zig-zag solution the fault divides, below the 3,
into its two components both of which are mow free to run the
full length of the mine. This splitting of the break is nearly
horigontal, the Jjunction elither pitching flatly north, as inter-
preted on the plams and sections, or flatly south, a possibility
suggested by the ore extenslon ideas even though it does not

it satisfactorily the few exposures. The eastern clement is
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now, below 3, the footwall branech of the Aberfoyle fault and this
continues to accompany the Eastern Vein down the mine so that
both fault branech and vein converge on the main vein group until
they are alongside on the 6 level. At the same time the western
element, below 3, makes the bigger hanging wall branch of the
fault. At the 4 level thls branch runs in the footwall of the
50 vein near Splers shaft and going north slowly transgresses
the veln pattermn until it engulfs the 26 vein which is within
the fault in the northern stope of the level., Below 4, the
hanging wall branch transgression speeds up and the fault goes
right across the vein system to its hanging wall on the 5 level
without any apparent dislocation of that system. This w estern
fault has not been found on the 6 level and 1t either dies out
(following its union with the 40 fault) or it continues its
relatively flat dip to pass beyond the deposit and workings.

It is possible therefore, but not at all certain, that the
western element of the Aberfoyle fault has escaped below 5, from
the vein pattern and any such escape is almost bound to
influence, possibly even declsively, the extension of the
deposit unless this one plece of doubtful evidence is accepted
as reason for refusing any meaning in the extraordinarily
persistent association between the Aberfoyle fault and the
Zastern vein, an association which, it will be seen, fits well
into the ore structural picture of the mine. The possible
escape of the fault is another point to remember.

The transgression of the main vein system by the western
branch of the Aberfoyle fault is one reason for the geologieal
difficulties. On the 5 and 6 levels there are, excluding the
Lastern Veln, two veins and these in section line up well with
the 40 and 26 veins of the 4 level. The agreement becomes more
convineing still when it is seen, as discussed below, to resolve
in a satisfying way the third dimension of the echelon pattern
of the veins, [For this reason the veins on the bottom levels
have been named "26", "40", "40 South" and "Western Vein."

The commas are added because there is doubt about this inter-

pretation. This doubt was introduced by the Rise at 700 s,
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the only opening to date comnecting S5 and 4 level veins. The
Rise starts on *"26 vein', and follows it up to the 4 level and
the vein curves gently into and remains in the footwall of the
hanging wall branch of the Aberfoyle fault to come out in the
position of 50 and not 26 on the 4 level. As seen in the 700 S
section there would have to be a displacement drop of about 40
feet across the fault to make +26¢ and 26 one veln. This 1s the
displacement required by the dropping of the Permo-Carboniferous
formation at the surface and it must be conceded therefore that
this veln correlation is still a possibility. But the next
chapter will show alternative explanations of possibly consider-
able significance, Beocause of these alternative explunations
{arising out of the displacement issue of the Aberfoyle fault)
the ore structural featuree of the mine will have to be exsmined
first scssuming that the *'26 vein®' of § 18 26 and secondly assuming
that this interpretation 1s not correect. The Aberfoyle fault has
therefore all the appearance of beleonging to the veln fracturing
of the mine and affects the problem even more than that because
its transgression leaves in mid-air the correlation of the veins
on the bottom levels,

There ls another feult like Aberfoyle except that it is
& less prominent break and very much less persistent. It is
interesting that this fault 1= elosely assoelated with the maln
vein group 'a' Aberfoyle is with the HZastern vein. This is the
40 Fault, =0 nemed becouse it marches with the 40 vein, which
ooours in its footwall, occcasionally in its hanging well and
gometimes within the break. The 40 fault must belong to the
vein fracturing and be older than the guartz and this is further
evidence in favour of the view that the Aberfoyle fault is also
an old break., Going south the 40 fault curves across the south
end of the 40 vein and continues into 26 veln country where it is
lost.

It is possible to tie this faulting even more closely
into the vein pattern. For right through the mine there are a

number of HeS shears or slips parcllel to the veins and these two

faults, The main velin group is in faot in a zone of N-8 shearing
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and the plecture of the Aberfoyle mine at the intersection of N-W
and N-8 lines of fracturing depends a good dsal on this insight

into the fault patterm of the mine. In conclusion, 1t should

be noted that many of the minor shears or slips show the same

left hand curving, going south, as the 40 fault. This horse-

tall kind of pattern is well seen on the 5 level and it is thought
there may be some relationship between this and the northern bend
of the Aberfoyle fault and that all this fault bending has something
to do with the ore distribution,
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EXTENSION OF THE ABERFOYLE DEPOSIT.

Weat of and within the main vein group and west and
cast of the Eastern veln there are other smaller veins and the
whole swarm of veilns and faults slowly converge northwards like
the ribe of a partly opened fan. The same radial pattern is
strikingly seen 1ln section where the convergence is downwards,
and the arrangement was recognised very early in the mine's
history. There was never much doubt that this fan-shaped arrange-
ment of the veins would have some bearing on the extension of the
deposlt., To find this out it became necessary to portray the
strueture in its three dimensions and compare it empirically with
the known extent of ore. The empirical treatment faced the handi-
cap that all the information to date is within the structure per-
mitting much the same view as a grub would have of the sphere of
an apple while boring around inside,

With convergence northwards and downwards the fan is
clearly tilted on the wholeto the south, There is not, however,
too much geometrical precision about this rudely radial pattern
to permit a measure of the tilt and there are acotually a number of
foeal points in the convergence, Sticking to the broad features
it is not difficult to extrapolate the fan pattern to a root morth
of the mine. It is then seen that this root plunges very steeply
down to the 2 level. It is possible that the pluree here, whatever
the overall southward tilt may be, ie evemn to the north and comes
under the rock folding control to be discussed later. Below the
2 level the fan takes on its expected tilt and the piteh of the
strueture rapidly flattens to about 30° 8, Below the & level
there seems to be still further flattening and from 900 8 to the
end of information at 1300 S the fan arrangement looks horizontal
though this important point cannot be settled by the present linitod
exposure. Whatever this ultimate flattening the root of the vein
arrangement follows an elliptical course llke the keel of a boat
and keel is the name that has bsen employed to refer to any foecal
points in the structure. It should be noted that fracture inter-

sections quite often follow an elliptieal ecourse and therw is not
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much doubt that this broad piecture of the fan is right.

This root is defined by the convergence of the two
legs of the fracture pattern, viz:- the main vein group and the
Eastern vein and assoclated Aberfoyle fault, For precise plote
ting purposes, the projected junction of the 26 and Eastern vein
has been employed and thls keel is shown on the 1" = 100* drilling
plan,

The first evidence of south piteh in the ore arrangement
which may agree with the fan structure il in the rather flat top
of the 40 South vein and it is possible that the top of the
Western vein will show, when reached, the same coincidence,

The 50 vein affords the next clue. The northern end
of' this ore corresponds roughly with the elliptical course of a
keel with steep plteh above 1 level and a flat south piteh from
l to 4 levels., It is very likely that this end of 50 is one
of the keels, that represented by the convergence of the 50 vein,
of the western vein group, and the 2 level's 10 vein of the eastern '
fracturing., Not only does this raise the interesting point of a
posslible nesting of the keels, one within the next, but it looks
as if the 10 vein is assoclated with the western element of the
Aberfoyle fault Just as the Eastern vein marches with the eastern
element, In other words, the 50 vein is stopped by its conver-
gence with the (western element of the) Aberfoyle fault and it
should be noted here that there is evidence on the surface that
the same fault convergence marks the northern limit of the deposit
here.

In the study of this S50 vein detall every attempt was
made to explain the arrangement by allowing the Aberfoyle fault
to cut off 50 and displace it into the 10 vein position. The
trial failed at every point. The 50 vein is not cut off by the
fault; it dies with the convergence - for the most part before
the fault is actually reached. The 10 vein is not 50; by no
displacement arrangement comsidered could they be made to fit
together.

The 10 vein 1s regarded as the first, or most western,

of the eustern fracturce. It is a small orack and develops ore
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width only near its keel position. If this is the control the
ors shoot should pitch flatly south below the £ level; the
impression is that it is not very persistent. But this pro-
Jection carries the 10 vein to the position, in the footwall of
the fault, occupied by '26 vein' on the 4 level at the top of

the rise from 5 level at 700 S, One alternative, therefore, to
the correlation discussed above of '26 vein' with 26 1s that the
*26 veln® on the 5 level belongs to the eastern leg of the frac-
turing which is here making ore near its keel position. If this
is so, the 10 - *26 veln' assocelation is very good evidence of ore
influence by the faun structure.

The 12 vein, also on the 2 level, telle the same story
more c¢learly. This ore is on the Eastern vein and like 10 it is
near its keel defined by the convergence between the Dastern end
26 veins, This ore should also follow the south piteh imposed
by keeling. Its position by thils projection has not yet been
opened up on the 3, 4 and O levels (see 1" = 30* mine prospeet plan)
but 1t has been entered recently on the 6 level both in the short
drive near 800 8 and in the rise near 900 8, Ore widths have again
been found here on the Eastern vein near 1ts keel and there 1s no
gquestion now of some relation between the arrangement of the deposit
and the fan structure. The Lssue remains as to what is the extent
of the relationship.

lipding the 12 vein on the 6 level does not mean there
will be oontknuous orz in this fracture between the £ and 6 levels.
There is a suspiclon that the 2 level position 1s a particularly
good one, for 10 veln as well as 12, at the sharp change of keel
piteh from steep to Tlat. The persistence of keel ore is in doubt,
Where thies thought may have value is in the analogy that perhaps
the whole of the Aberfoyle deposit is also loealised by this change
of piteh and this thought raises the first doubt about the downward
extension of the mine.

The next question is if the 10 vein means a bottoming of
50 does the similar 12 veln mean a bottoming of 26, There is an

ominous shortening of the important 26 vein going north on the 4
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level in exeot agreement with this fear. The argument now fages
the ungertain correlation of the veins on the bottom levels below
the henging wall branch of the Aberfoyle fault. The altermative
that the *26 vein® of the © is keel ore in the casterm veln group
has been examined and this is the place where the ore relations must
be re-examined, sssuming that the *26¢ veln®' of the bottom levels

is, as appears on first enquiry, the 26 vein of the upper levels,

If thaot correlation ls correct the northern shortening
of the 26 vein continuee progresseively on the 5 and 6 levels
exaetly as Af the vein is bottoming, like 50, on a south pitech
parallel to the keel, Just as 50 ends with the convergence of
the western element of the Aberfoyle fault so 26 would be ending
with the convergence of the eastern element of that break. Under
the *26" s 26 assumption there iz every bit as much - coincidence
between the ore ariongement and fan styucture as was ssen under
the alternative view that '26' vein was the keel of an sastern vein.
The argument, therefore, survives this uneertainty and either way
the fan 18 showing up es the domimant cre structure of the mine
and either way the disappointing results of the *26€ vein' on the
5 and 6 levels are explained.

The pessible successive bottomings of 50 and 26 veins
has however another impaet on the planning of exploration. For
it would underline the echelon arraungement of the main vein group
in its three Aimensions. = The ore of 50, 26, 40, 40 South and
Western vein could now be looked at as five overlapping panels
earrying the deposit 9%, at 5G° on the course marked as 'Probable?
on the 1" « 100* drilling plan. To continue this piteh, the 40,
40 South and Western veins would heve to piok up om the bottom
levels to recompense the bottoming of 50 and 26 and as the nine
goes deeper still further veims to the south-west would have to
be found,

There is a good deal of doubt whether the echelon will
continue down this 'Frobable' piteh but it is instruetive to see
how such an echelon could be errsnged in a f'n struoture. Already
therc is a suggestion of a 50«10 keel followed by a 26 - Eastern
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vein keel. Carrying this on, the next keel would be 40 with a
vein to the east of the Eastern vein and 1f the right handed
echelon of the western vein group is then to continue, it would
need, for this nesting, a matuhiné left handed echelon of the
eagstern vein groups Keel within keel may well be the pattern
of the known veins but this does not mean, of course, that the
spreading echelons will continue. Another possibility is that
the echelon of the western vein group will be eonfined above the
Aberfoyle fault, i.e., the fault convergence which may have already
bottomed 50 and 26 would also bottom the 40 and any more western
veins.

This is as far @s the ore relations of the fan structure
can be traced in the mine. To gain a clearer picture it is
necegsary to look at these relations in the light of ore struetural
sxperience with other deposits. On the 5 and 6 levels there is a
glight but definite steepening of both the western and eastern veins,
This immediately suggests that the fan arrangement results from a
flattening of the veln system and there are a number of instances
where ore-bodies are controlled by Just such bending and flattening
of veins. But there are snags in the way of drawing this parallel.
If the vein steepening is part of the fan structure the change of
attitude should be seen at the north end of the mine in a charge
of strike. There is no evidence so far of any suech south piteh
of the vein steepening. Again if the deposit has been the result
of vein flattening, it is difficult to understand why the rlattest
eastern veins are so poor. But further progress can still be made
by thinking of the fan struecture as an interseetion between W of S
shearing and the E of 8§ Aberfoyle fault. Fracture interseotion is
probably the most common of all ore controls., It may be signi-
ficant then that the fault is twisted like a propellor blade from
a 50° dip at the scuth to & 60° dip at the north end of the mine,
while the W of 8 shearing shews an opposite warp from a 650 dip
at the north to a 78 dip at the south end of the mine. It is as
if the W of S shearing has been flattened by the fault and at the
same time the fault has been steepened by the W of S shearing.

Experience in other mines reinforees the view of the importance of



22. Aberfoyle extension.

the fan structure in the arrangement of this deposit.

There is then the observation of ore extending with the
fan structure, the inference that this structure results from an
intersectlon with the Absrfoyle fault and the parallel that such
intersections do comuonly make ore deposits.

The conelusion has been therefore tentatively adopted
that the Aberfoyle deposit is confined to and will extend with a
fan of velns which is pitehing south flatly if the full penorama
of fractures has been already exposed or south-west more steeply
if there is any further continuation of its echelon pattern,

The chance of a flat piteh is in harmony with the
rather sudden southerm run of ore on the 4 level and also in
harmony with the veln arrangement in the other mine at Story Creek.
If the south pitch coneclusion is right, Spiers shaft will ultimately
pase into the underwall of the deposit. The fears held that the
veins will bottom near the shaft below the 6 level are therefore
supported by this survey but this possible bottoming evidence is
seen here only to be the result of pitch.



The puzzling festuree of the bottom levels which detere
mined the Sompany to call for a geologleal examinstion have been
considered and the view taken that there will be no post-guarts
cutting off of the veins by the Aberfoyle fault and that the 5
and 6 lovel results, as far as they have been worrying, can be
explained by a scuth piteh. Unfortunately, the prospeet 1s still
not out of the woods. |

The fan structure follows an elliptieal course reassubling

the keel of a boat. Variations in the arrangement of & deposit
of thie kind convey a warning sgainst relying on any continued ore
extension for few deposits survivs important chemges of pitch.
The fear is strengthened by the observation that the elliptical
course has mot left much room for extemsion below the south end
of the 4 level and there are examples in other mines of similar
encirclasent of & deposit by e curving fracture intersection.

The ohlef hope here is that the piteh of the fan has
not flat emed to horizontal between 900 8 and 1300 8 as a pears to
be the osse. It is a rezsomable hope for the evidence on this
point 1s meagre cnd far from comclusive. If the piteh continues
nearer its 3¢° down the first evidenoe of it will be seenm in a
divergence southwardsges=xxtaxzkmodzubizy on the 6 level, bustwesn
the Aberfoyle fault (and its 12 wveln) and the western veins and
this chanee 1s at least allve on the evidence of the receant foot-
wall drilling near 1100 8. It is interesting this calling again
for & bending away by the Aberfoyle fault with the thought, that
the 6 level at the shaft resembles the 1 -~ 4 levels at the north
end of the mine. It would meam that the fault bending of the
upper levels hes been ironed out only %o step south in depth and
thatthe bends gontinue and remein with the fan by steps., It is
possible that not only do the fault structures step south dbut

- that the entire break piteches south, which would meen that the

Aberfoyle fault would also die below the ¢ level at the shaft.
Anoth-r hope is that the tilt of the fan is umdulating.
#hile it is unlikely that the deposit mld survive any undulationse
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there would be a good prospeet of ore coming in again where and
when the horizontal fan resumed its steeper plunge. Piteh undula-
tions are commonly a feature of ore repetition.

There are also doubts about the ore extension if it must
rely on & continuation of the echelon pattern of the veins. The
40, 40 South and Western veins have not so far widened up like the
26 vein on the upper levels and the strength of these western veins
would be the strength of an echelon extension of the deposit. Agein,
the hope is that the limited evidence to date is misleading. There
is still room for the western veins to pieck up and again it will
be the 6 level southwards that will tell the story.

Should the extension fail through a failure of the echelon
pattern to continue there will still be a repetition prospeect in
depth but this time without any clue like piteh undulations., The
luck of clue is not as seriocus as may appear for the search for ore
repetition is snchored to 'maxima and minima® reasoning which
relies little on any geologieal projeection. If there is another
deeper isolated vein group it is likely to be because some favour-
able condition like rock folding, discussed in the next chapter,
recurs somewhere down the course followed by the master-structure
which is thought to be at Aberfoyle the intereection between two
me jor lines of fracturing.

The next doubt of continued ore extemslion 1s introduced
by the isolated charaeter of the Eastern vein. This ore shoot
appears to be complementary to the main vein group in its relation
to the southern bend of the Aberfoyle fault. Significantly the
ore body dies out below 3 level with the ironing out of that bend
just as the western deposit may die out with the ironing out of
the northern bend. This éotall of the Zastern vein is not puzz-
ling but it is difficult to see how this ore fits into the broad
arrangement of pitch. The issue may be unimportant (the Eastern
vein is smell) end without bearing on the exploration problem.

More likely the ocourrence means:
1. [mphasis of the boat shape of the fan with its fear of
A finite struecture robbing tho mine of much further ore

extension.
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or 2. Repetitiom south eastwards in the direection of Story
oreek fracturing., Maybe most of the ore in this S E
position has been eroded away, i.e., the repetition
gets deeper to the N W,

or 3. Some sharp bending of the ore arrangement or pitch
whereby the deposit develops on the 8 W course with lean
or barren intervals on the N I changes. |

These alternative ideas are advanced less in the hope of
pinning down the truth of it all than to show how eazsily the argu-
ment, even if right most of the way, can go.astray at the end.

The last doubts derive from the fact that thers is as
well as the fan another competing control of ore piteh. This is
rock folding and the importance of this influence will be shown in
the next chapter. The whole view of ore extension or repetition
is radically concerned with just how important 1s this roeck folding.
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INFIDENCE ON ROCK  FOLDINWG.

The mine is on a crumpled S W limb of an anticline, the
bedding and folding of the distriet all striking N W. The Story
Creek fracturing follows the same direetion and it is thought that
these flat tin veins are in part the temsion result of shearing in
the bedding grain of the roéks. The roek folding influence in the
Aberfoyle mine is really, therefore, the Story ereek component of
the problem.

There is loeally some overturning of the beds but on the
whole the folding 1s steeply or even vertically arranged. The
ecrumpling continues throughout the workings and embraces a number
of inticlines and synelines which from north to south are syncline
S 1, anticline Al, S 2, A 2, and S 3. Between S 2 and A 2 there
are two or three minor folds which have been omitted from the ore
study and there is also here a small area on all levels where the
bedding is flat. Another minor fold omltted is on the S W 1limb
of A 1, It should be noted that these smaller crumples play the
same sort of role in the ore arrangement as the larger folds;
they are, in faet, more important than their dimensions suggest.

There are a great number of bedding slips, fracturing of
the same type as the backs of the Bendigo field. The biggest is
the quite impressive Western Fault on the S W of A2 and it 1s

interesting to see this fracture eross S 3 just as some of the
Bendigo backs break aeross centre country, There are other
examples of strong frasturing but the great majority of the
exposures show the slips to be parallel to the bedding. The
eracks tend to be erowded in the vieinity of the fold centres and
they are therefore particularly plentiful with the erumpling,
between S 2 and A 2.

The welght of evidence shows this fracturing to be old
and, like the other faults, to have started before the quartz
veins were formed. The 40 fault and other N - S shears are dis-
placed by the slips but no exposure was seen of an intersection

between bedding fractures and the Aberfoyle fault. It can be
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said here that there does not appear to be any serious displace-
ment of the folding by the Aberfoyle fault, a point meriting
earlier attention, were it not that it appears to have little
bearing on the exploration problem. There has also been some
post quartz movement along the bedding slips end the whole lssue
of their pre-quartz versus poste-guartz movement is diffioult to
determine. The net result in any event is that the veins are
offset feet or inches by the slips and the offset, with scarcely
an exeception, is to the right. (Cf. écnelan)

This right-handed stepping of the veins takes place
whether the slips dip S8 W or W E and this independence suggests
that the displacement is horizantai rather them verticel. There
is some doubt about this because similar throws in the Story Creek
mine are seen to be due to a prevailing thrust of 8 W bloek up,

a movement that also leads to right handed offset, But whether
the dislocation is horizontal or vertiecal it would have the
effeet of pulling open the N-S shears or cuts of the velin system.
In oth.r words, if the fold fracturing started before the guartz
it should have some effect on the ore arrangement.

Experience has shown that the usual practice sampling
and assay 13 not worth ite expense in this mine. The lack of
stope assay data 1s a serious handicap to ore structural analysis
and it 1s not known, therefore, whether there is any enrichment
by the bedding faults. It was the writer's impression that the
veins tendsed to be wider at the offsets and Mr. Jones suspacts
there pay be a tendeney to some tin or tungstem enrichment in
these positions in the stopes. No dependable conclusion can
be drawn.

The influence of rock folding on the arrangement of the
deposit can, however, be seen without the help of this detail.
For there is an unmistakeable connection between the folded and
fracture patterns not only in the loocation of the veins but in
thelr disturbance 1n the viainlty'or fold ocentres. The 26 veln
on all four levels extends from 81 to A2, with its ends near

enough to these fold centres, except where the vein shortens at
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the north end of 4 level as required by the fen structure.
Similarly the 40 veins extend between Al and 83, the continuity

of the velns being broken and offset in the general vieinity of

S 8  The south end of the Hastern vein also marches with the
folding, and 1t is not understood why the north end does not do
the same. The 50 and Western veins similarly fail to correspond
with the folds but this failure does not challenge the 26 and 40
observations for both 50 and Western ore, on and above the 4 level,
are outlined, as already discussed, by the south pitch of the fan
structure.

Because the folding is N W and nearly vertical this vein
and fold coincidence means a steep north (about 70°) pitch and
while there is no great preecision in the arrangement there is no
doubt of @ piteh element in the deposit approximately at right
angles to the south pltch of the fan structure, The contrary
piteh is seen agaln in both bends of the Aberfoyle fault which
instead of golng down south (a¢ would be expected) continue steeply
north in the general neighbourhood of A 1 and 8 2. Indeed it is
now likely that the steep piteh of the fan on the 1 and 2 levels
is the result of the folding grain and, if so, the piteh undulation
roflects the competing controls of fracture intersection and folding
Virtually e¢linching the argument is the fact that most, if not all
deposits, exhibit a two way control as 1t is almost 1nposai§10 to
have an intersection of structures without a pitch and counter-pitchs
The view of a deposit is nearly clways concerned with the interplay
of two pltches, one of which will be locally or continuously master
of the situation.

The issue however at Aberfoyle is not as clear cut as
this. For the influence of rock folding also dovetails harmon-
iously into the fan arrangement of the veins., Broadly viewed the
mine is on the S W limb of a large anticline and on the whole the
beds and fractures dip S W, so that the interseetion between Story
Creek fold fracturing and Aberfoyle shears has a S W piteh compon-
ent which is modified and masked because of the steep arrangement
of the fold centres, A fracture like the Western fault is
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capable of carrying ore locally to the SW,. Further the echelon
arrangement of the veins pitches also SW square across the MW

line of folding. Exploration planning has thersfore to accept
the fact that the influemece of rock folding, not only introduces

e eontrary north piteh into the arrangement but also, in another
way, reinforcees the piteh of the vein pattern along the 8 W course
marked on the 1" - 100 driliing plan as 'Probable*.

It is on the cards That the deposit has been localised
by the fold crumpling, and while the possibility ies not given
much weight it is well to look here at the comsequences of any
such envirommental control. To stay with the known crumples the
deposit would have to piteh steeply north and if eontinuous exten-
sion in this direetion is unlikely, then perhaps steep north is
the direction of ore repetition. Againet the reasoning is the
faet that such crumpling does not usually have great persistence
down the axial planes. '

On the other hand, if the pitch is to the south or
southewest, it would be necessary, pursuing the seme thought, for
the rock crumpling to continue across the S W limb of the antieline.
The erumpling mey of course continue, but it is more likely to do
so irregularly and the more folding irregularity the more the
tendency to ore repetition in this direction rather than continuous
extension. Whether the deposit is confined, by rock erumpling or
not, this envirommental thinking does help in the understanding of
ore extension versus repetition.

In conclusion the influence of rock folding tends to
impose a steep N piteh on the northern and southern ends of each
vein. While this arrangement appears to be restriected within the
south pitehing fan of fracturcs, there is still the chance of ore
continuation steep N by repetition. At the same time the folding
reinforces the S W pitech at 50° so that at the end of this reason-
ing the course labelled 'Probable' on the 1" = 1l00' plan may be
regarded as the probable, The selection finds support also in
the idea of 2 piteh undulation and in the fact that the & W course
is midway within the range of possible piteh, viz: the flat south

of the fan to the steep north of the rock folding,
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"ROPOSED  EXPLORATION,

The planning of exploration takes advantage of the
geologleal conclusions reached and at the same time prepares for
any concelivable contingency suggested hy any doubts or uncertainties
in the geologlcal argument, It is evident that at Aberfoyle there
is the widest range of contingenoy both in piteh and extension
versni vepesition, Even so, by straightforward planning, it is
possible Lo cover in a eritical way the whole prospect field with
half a dogen holes, But the difficult part of the Jjob still lies
aheed in the decisioms that will follow on the drilling results,
particularly on the results of the first hole. All that has been
written above will bear on these decisions and if the review has
been long and techmiecal, it is because the geologleal problem of
Aberfoyle has proved to be one of exceptional difficulty.

The plamning has been recorded on the 1" = 100' drilling
plan and section and on the 1" -30' mine »rospect plan showing the
targetsunderground. The recommended work has been summarised in
the frontisplece of this report.

The first eritical ani urgent step is to resume sinking
of Splers shalt to open No.7 level and drill surface hole 8 1 at
the locotion given in the frontispiece summary. The drilling
station, at 1613 W. is 20 feet further west than the position shown
on the 1" « 100' plan and section because, as explained in the
letter with this recommendation, it was later deecided to increase
the allowance for coreep. S 1 will Tfind any extension of the
depoaslt unless it turns to a flateouth pitch or bottoms. If the
piteh flattens, the extension will be proved by the development of
the 5 and 6 levels, Hole S8 1, with the opening up of the bottoy
luvoll; will settle (if all goes well) whether the deposit con-
tinues in depth or not and will find any extenslon whatever may be
the piteh, steepening or flattening of the veins. The drill hole
will be also a useful probe of concealed ground to the west of the
mine.
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The opening up of 6 level southwards wlll be parti-
cularly significant in its bearing on the exploration problem.

The 1" = 30* mine prospect plan indicates the targets here, viz:

Targets. See 1" = 30' plan about. Significant whether or
not.
*40 South? 1200 8 West. Theee western veins
beecome important,
*Western Veint . 1300 8 West,
12 Vein 1000 8 East, There is divergence

south-wards o
Aberfoyle fault and
western veins,

Useful also will be 1nrormatibn from between the 8§ and 4 levels
where the veln correlation is in doubt, Driving is in progress
following the '40 Veln' north on the 5 and 6 levels and the '40
South Vein®' south on the 5 level. The § level should also look
for

See 1" = 30' mine prospect plan sbout.
*Western Vein® 1500 8 West

12 Vein. 600 8 EBasat,

With the completion of 8 1 and 5 and 6 level work the
way ahead will be decided., The following targets for surface
drilling are in mind:=

T2, Should 8 1 and/or 5 and 6 level results reveal ore extension.
this hole negcessary to show more closely ore length and
pitech in depth. T2 is located safely within the projeetion
of the deposit to show at the same time that there is sub-
stance and length in the extension and that the way ahead
iz olear of gramnlte. Position on 1" = 100" plan which
assumes *probable' piteh is liable to change, 0.8., if
piteh proves to be flat target would be moved hundreds of
feet south and east.

T4, Should 8 1 ete. show no lmportant extension of known deposit,
this hole would be aimed at ore repetition down the course

of the master structure which, on present evidence, is the
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intersection between Story Creek and Aberfoyle fracture
systems, Conslderation would be givea, 1f necessary,
to the course that pitech undulations would follow,

Hole would be 2000 feet to reach as far as practiocable
beyond bottom of known deposit, i.e., meximum spaocing
possible., Position on 1" = 100' liable to change with
improved understanding of master structure,

Should all previous drlilling fail to loecate the deeper ore,
this hole would be the second shot at ore repetition down
course of the minor structural control which appears to-day
to be rock folding. Again maximum spacing practicable is
wanted and target position on 1" -« 100* plan should be
moved N W to permit a 2000 foot hole remembering that T3
should not be more than target deposit length away from T4.

T7 and TS5. After Aberfoyle in depth driiiing completed. The

T6.

two holes will make a practically continuous test across the
full width of concealed ground at eritical positions spaced
about 700 feet to the N and N W of ground already explored.
Search particularly interested in chance of eny line of
fracturing parallel to Aberfoyle. Loeation depends on whethex
T3 is drilled or not. The position of T5, a 30° hole, deter-
mined by plteh that is assumed for target ore and location
may be changed even from a W to a N £ course, Likely to
assums that target ore piteh will be the same as pitech of
known deposgits and thls is one reason for drllling the con-
cealed area after drilling Aberfoyle in depth. The position
of T7, a 43° hole on the 1" = 100" plan, is not liable to as
great change as TS but it may be changed, for example, to a
30° hole.

What drilling, if any, that feollows will be determined by T7
and TS experience. Caution particularly advisable because
of risk of teasing results leading to useless expense, Drill
holes in this country liable to fluke falsely attractive

results,
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T6, a 30° hole, fills in between T5 and the alluvial
workings and should safely crosascut Story ereek fracturing.
If possible, therefore, test should contimue further N E
than shown on 1" = 100' plen remembering that hole should
also reach for any fracuuring, parallel to Aberfoyle, below
the alluvial workings. Like TS5, location of hole depends
very much on piteh assumption,

8. 30° hole exploring south of mine as TY hae cxplored north
of mine end like T7 looatiom on 1" = 100' plan #wot liable
to great change. Spaocing 700 feset away from ground already
gxplored. Test must cover safe projeetion of Aberfoyle
veins and the full width of the conocealed ground to the
sast of this projection.

For this drilling it is recommended to employ one diamond
drill with a safe range of 2000 feet and using A rods. One
machine should handle 5000 feet of drilling within a year,

Hole & 1 will be stopred when it has with certeinty pessed
11".3 objective as seen in the 1" s 100" section; the 1200 foot
figure glven in the frontispiece is no more than an sstimate of |
the necessary length., Hole angle oheoks, with glass tube and acid,
should be made on the average about 300 feet apart. Core should
be stored in boxes with five 5 feet rows, 1.e., 25 feet of resovered
core per box. The drill leg should note where broken ground, pug
or water was encountered because fmults are important in this

problem,

MINOE UNDERGROUND WORK.

There appear to be a few gaps in the development of
Nos. 1 %0 4 levele notably at the north end of the workings.
No great atiention or emphasis hes been pald to these minor
targets for they must not be allowed to take men away {rom the
urgent development of 5, 6 and 7 levels.

These underground prospects and their two drill holes,
U land U 2, are shown on the 1" = 30" mine prospeet plan, The



