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NEW LIFE IN OLD MINES

BHP Engineering Pty Ltd's Land
Technologies Division, previously the
Survey and Photogrammetric
Department, has traditionally serviced
the survey requirements of its parent
BHP. This function has been carried out
over the period from the mid 1960's
until the present time. With the shifting
economic climate, the needs and
directions of the parent company have
altered, with attention being drawn to
different commodities and the methods
by which the company can achieve a
return on investment.

In the 1860’s, the price of Gold was
around US$20.00/0z. Today, the price
of gold is around US$400.00/0z. with
production costs varying between
AUD$180.00 to US$350.00 per oz,
depending on the mining and
separation methods involved. When
assessing the viability of a new
prospect, whether it be gold, coal or
another commodity, production costs
are compared to the current market
price. If the result of the comparison is a
return on investment, then a new
project is “born”.

The Gympie Goldfields has seen and
been through many changes since the
early 1860’s. With the return of BHP
Gold to the diggings in the 1980's there
is the opportunity to compare the old
methods with the new and gain an
apprecitation of some of the problems
which tested the “old timers”.

Historical Background. - .
GYMPIE it
‘Alluvial gold was dlscovered by Mr.
James Nash in a tributary of the Mary
River in1867. This sparked a great gold
rush and led to the developmerit
Gymple as the sixth Iargest produt:er of
gold in historic terms in Australiia. By
1868, gold had been found in rich
quartz veins and reef mining was the
principal activity. After four or five years
of shallow reef mining the field went
into decline and it was not until the
1880’s that renewed interestin the field
led to the input of more capital and the
sinking of deeper shafts. The period of
deep shaft sinking (down to 950
metres) continued until the turn of the
century when the ore bearing material

became more scarce. By this time, reef

mining extended some seven
kilometres over the Gympie field.

Sinking of the West of Scotland shaft,
located on the southern extremity of the
field, commenced in 1892. It was a
deep, blind exploratory sink. The shaft
targeted the rich Gympie veins but no
production resulted from the shaft.
Little or no joy was had in its sinking.
Various applications were made to the
Department of Mines in Brisbane for
exemptions to work with fewer than
the stipulated number of men on the
lease, viz: “(more cannot be profitably
employed whilst sinking the shaft...”).
By 1905 the West of Scotland Gold
Mining Company had spent over
40,000 pounds in sinking the shaftand
prospecting the property with no
reward for their efforts. A further
exemption from conditions was sought
so that the principals of the company
could return to Scotland to try to raise
more capital. By 1906, the West of
Scotland shaft was the deepest in the
Gympie field. It comprised a three
compartment shaft to 3136 ft. and from
that depth a borehole was sunk a
further 850 ft. There had been

horizontal bores at the 2812 and 2918

ft. levels extending some 620 and 500
ft. respectively. The former intersected
gold bearing rock but no reef was
encountered.

John Rutherford

SURVEY

Various contractors were engaged to
perform the tasks associated with the
West of Scotland project. BHP
Engineering Pty. Ltd. was engaged as
Project Manager for the miscellaneous
surface works. As a result of the
appointment of BHPE, their survey
group was engaged to provide survey
input throughout the duration of the
project.

Before the introduction of the
theodolite for the measurement of
angles underground, the Miner's Dial
was the principal instrument used for
determining the azimuth of survey lines
in the workings. The Miner's Dial
consists of a magnetic compass
enclosed in a brass or wooden box
which has a scale graduated from O to
360 degrees. The instrument was
usually supplied with a glass cover and
brass lid to protect it when not in use.
Perpendicular to horizontal plane of the
instrument were two brass plates used
as sights; one at the north and the other
at the south point. Prior to mounting on
a tripod, the miner's dial was hung on a
string or cord drawn taut between the
two roof or wall marks. By allowing the

_dial to hang in this manner, the bearing

Continued Page 10.
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President’s Report

Hugh Taylor, President

This is my first report as the President
for 1989/1990 and | feel it is an
opportune time to bring to the attention
of members some of my concerns for
the forthcoming year. Several of the
papers at the Emerald Seminar echoed
my sentiments exactly and | would
particularly ask members to note the
paper by Steve Carter, this paper is
relevant to some of my ideas on areas of
professional employment for Mine
Surveyors. Inthe past it has been called
to my attention (by several writers in our
Journal), that we have abdicated many
areas of our former expertise such as
Planning, Ore Reserve Computations,
Timbering Layout, Subsidence Studies,
Rock Mechanics, Drafting, Geological
Drafting, Rehabilitation etc. [t is a
strange circumstance but some of
these areas have been maintained by
metaliiferous Mine Surveyors whilst,
those abandoned by this branch of
Mine Surveying, have been retained by
exponents of Mine Surveying working
in coal.

The four areas that cause me some
cpncern are: ’

(i) Professional employment for Mine
Surveyors. By this| mean expanding our
horizons and not allowing other
disciplines to move easily into some of
our areas of expertise. Steve Carter
succintly shows how quite a few of us,
i.e. Mine Surveyors, who have taken to
the computer like ducks to water, could
quite easily move into this field. |
personally would know half dozen mine
surveyors working in the computer
industry. If you look at some of the
display stands at our Seminars you will
recognise some of our members who
are now professional exhibitors.

(ii) The Environment and Pollution:
Our new Secretary, Bruce Ralston, is
the Convenor of a conference on this
subject in November this year at
D.D.I.A.E. The public are now generally
well informed on aspects of the
environment, but | consider, that we as
an Institute have been somewhat
remiss in not being aggressive
marketers of a balanced view of the
natural environment. We should be
considering “What is the impact of
man’'s demands for metals, coal, oil, gas,
road metal, cement, subsurface water

etc. and that we must accept that this
natural environment cannot survive
without positive action by mankind. We
should be involved with this positive
action. This is also another area to
which the educational talents of mine
surveyors may be directed.

(iiil Educational Aspects of Mine
Surveyors: Because of the isolation of
many mining ventures, we as an
institute, should ensure that Distance
Education Programmes are available to
study for qualifications in Mine
Surveying. We should also ensure that
such curriculum are not static and can
adapt to new technologies and the
application of completely new
approaches to mine surveying
problems. We should also note that
there are no great differences in
approaches between states.

(iv) Political Reality: All professions
have social, educational, philosophical
and political aspects. We must seekand
maintain representation on as many
relevant political boards and
committees as possible. We are ably
represented by the Queensland
President on the Board of Examiners in
Queensland and on many committees
in other areas. This is also true in other
states. We must monitor the

Reguilations and Acts pertaining to our

profession. | would urge all members
who have the chance to sit on
educational, statutory authority, or local
government associations, where we
can make an impact in any of the
spheres that touch our disciple, such as
pollution monitoring, the environment,
rehabilitation, education etc. to accept
such opportunities with atacrity.

There are other significant areas
where we may exert energy and action
as an Institute but if at the end of my
time as President we have moved
further along in one or more of those
mentioned above | will consider that |
have made a useful contribution as your
President.

Best wishes,
Hugh Taylor.

Secretary’s Report

I am pleased to accept the position as
Secretary of the institute and look
forward to a busy and eventful year. The
President, Secretary and Treasurer/
Journal Editor are living in close
proximity and this should be quite
advantageous and make our jobs much
easier and assist in the smooth running
of the Institute which will benefit all
members.

It was unfortunate that Graham and
myself were unable to attend the
Emerald Seminar, however, this was
beyond our control. it is also a pity that
we have lost the active support of our
Foundation President, Leigh Capon
due to iliness. Leigh has been awarded
the honour, Fellow of the Australian
Institute of Mine Surveyors and we
hope for his recovery and return to
normal health.

Some problems have been
experienced with enrolment in the
external Associate Diploma in Mine

Secretary’s
Report

Bruce Ralston, Secretary

Surveying that was being offered by the
Bundamba TAFE. Several employers
and students have been advised that no
enrolments would be accepted. itis the
duty of our Institute to ensure that such
external courses are available to
suitably qualified students. | am writing
to the Board of Examiners (Mine
Surveying) to clarify this position.

As per the advertisement in the
“Australian Mine Surveyor’ March
1989 The Darling Downs Institute of
Advanced Education is holding a
Seminar titled “Surveyors in a Sensitive
Environment”, on the 3rd and 4th of
November, 1988. To date, offers to
present papers have been received
from engineers, geographers, and

. environmentalists; whilst this is good, it

would be expected that the greater

- percentage of the papers would come

from surveyors. Do not let this
opportunity pass you by if you have
knowledge or an interest in this field, or
an opinion that you would like to
express; use this Forum to publicise
your views.

There has been a reduction in the
number of financial members over the
last three years. It appears that some of
the blame lies with past executives for
not aggressively maintaining
membership. it is the responsibility of
all members to maintain and increase
the membership base. What new
initiatives could be introduced to
ensure that our Institute represents the
Mine Surveying Industry? At present
the main functions are a high quality
Annual Seminar, our Journal and
participation in educational and
political committees. The Executive
would welcome any positive
suggestions that will make the Institute
more vibrant and relevant to our
constitutional aims and gbjectives.

Best wishes,
Bruce.




DRILLING for WATER

S. J. Shand

To supply water from lakes and
streams in purely an engineering
problem, but as soon asitis proposedto
sink wells or boreholes in search of
underground supplies of water, then
the matter is one where geological
advice should be sought. The questions
that arise in connection with the search
for underground water are these:—

‘Where should the well or borehole
be sunk?

At what depth is water likely to be
found?

Will hard or soft rocks be met in
sinking the well?

Will the water have to be pumped
up, or will it flow under its own
head?

Is the production likely to be large?

Will the water be suitable for (a)
drinking, () washing, (¢) use in
boilers?

The ability of a geologist to answer
these questions depends on his
knowledge, laboriously acquired, of the
geological structure of the country. He
carries no “divining rod” or other
mysterious appliance for finding water,
and he claims no special “gift” in the
matter; he works simply by observation
and deduction, and if his conclusions
are not as theatrical as those of Mr.
Sherlock Holmes, they are just as
irresistible when the reasoning is
explained. But before he can reach the
stage of deduction, it is necessary that
there should be sufficient material for
observation; that is to say, he must be
able to find, somewhere in the
surrounding country, enough outcrops
to reveal the kind and the arrangement
of the rocks at the place where water is
to be sought. If the outcrops are not
sufficient for this purpose, then no safe
conclusion can be reached.

If complete geological information
were always available, water-finding
would be as simple as arithmetic,and as
exact; but in practice the available
information is never complete, and it is
often seriously incomplete. That is an
unfortunate circumstance for which the
geologist is not to blame. He is in much
the same difficulty as a doctor who is
called in to diagnose an internal
condition from such inadequate
symptoms as a headache and a coated
tongue, and perhaps his proportion of
successes to failures is about the same
as the doctor’s.

The answers to the questions framed
above involve a study of the source,
distribution, and movements of
“ground-water”, and of the structure of
the rocks which form the containers for
it.

The main source of underground
water is the same as that of above-
ground water, namely, rainfall. A smail
additional supply of so-called “juvenile”
water may be derived from cooling rock
,magma, but there is no reason to think
that this constitutes more than a trifling
part of the ground water. Of the rainfall
at any place, part is lost by evaporation,
another part runs off directly into
creeks and rivers, and the remainder

sinks down through the soil into the
pores and fissures of the underlying
rocks and becomes “ground-water”.
The latter fraction is an exceedingly
variable quantity. Rain falling on loose
sand is absorbed immediately and
almost completely, but the same
amount of rain, falling on a clay surface,
may fail to penetrate deeper than a few
inches, and most of it will lie on the
surface until it is removed by
evaporation or drained away into
streams. On sloping ground the run-off
is so rapid that little of the rainfall can be
absorbed by the ground; while a level
surface, or one covered with dense
vegetation, does not throw the water off
so quickly and so has time to absorb
more of it.

sandstones it is sometimes more that
thirty per cent. For the commoner types
of eruptive and sedimentary rocks, the
porosity ranges from one to about ten
per cent. In addition to the pore-spaces,
however, there are open joints and
other cracks, fault planes, shrinkage
cavities, solution cavities, and gas
bubbiles, which act as containers for
water and may add greatly to the water
bearing capacity of the rocks. Indeed,
the larger openings in rocks are really
more important than the minute ones,
because it is easy to get water out of a
large opening and very hard to get it out
of an extremely small one. For example,
a coarse sandstone and a shale may
each hold, let us say, five per cent. of
their own volume of water; but the

Figure 1.
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Rocks vary greatly with respect to
their porosity, which, in eruptive
rocks, is often less than one per cent. of
the volume of the rock, while in

sandstone, with its large pores, will
drain quickly into a well, while the shale
will hardly give up any water. This
illustrates the point that the permeability



of a rock (or the degree of ease with
which water can run through it) is more
important than its storage capacity.

An impermeable rock like shale or
clay, although of no value as a
container, often plays an indispensable
part as the “stopper” of the actual
container. Thus a sandstone lying
between shale beds is effectually
sealed by these, and its water contents
are retained as long as the seal remains
unbroken. in the total absence of
impermeable beds, all the water that
enters the ground would sink down as
low as it can go, and that, for maritime
regions at least, means to sea level. In
Northern Egypt(Sinai and Mariut) it has
been observed that the depth of all the
important wells is practically the same
as the height of the place above sea
level.

The best containers are loose gravels
and sands, sandstones, limestones, and
tuffs; the best stoppers are shales,
clays, and compact dyke-rocks and
lavas. Coarse-grained eruptive rocks
like granite, which have a low porosity,
may still be fairly good containers if they
are much jointed and somewhat
weathered; and even lavas, which are in
general very impermeable, are
sometimes so blown up by gas bubbles
that they become excellent containers.

is that at a distance that varies
(according to climatic and other
conditions) from a few feet to several
hundred feet below the surface of the
ground, all porous rocks are
permanently more or less saturated
with water. The upper surface of the
saturated zone is called the water table,
and its position fixes the minimum
depth to which wells must be sunk in
order to get a steady supply of water.
From sea level, the water table rises
towards the interior of the land, and in
moist countriesits configuration agrees
roughly with that of the land surface,
rising into the hills and descending into
the valleys. In general, the slope of the
water table is less than that of the land
surface, but in the same direction.

Fig. 1 (a)

In dry regions the slope flattens out,
and it may even be reversed, the water
table in the latter case standing highest
beneath the valleys, owing to leakage of
water from the valley bottoms, which
generally carry at least temporary
streams during some part of the year.
During the campaign in German South-
West Africa, a body of South African
troops crossed the Kalarari desert, and
obtained all the water they required by
boring in the dry bed of the Kuruman
River.

Owing to differences in permeability,
the water table may stand at different
heights in different kinds of rock at one
locality; and when there are several
layers of porous rock at different levels,
separated by impermeable strata, then
there will be several different water
tables.

At greater and greater depths
beneath the surface, the rapid increase
of pressure gradually closes up all
cavities in rocks, so the quantity of
ground-water that they can hold must
diminish downwards. The lower limit of
the water-bearing zone is no doubt just
asvariable in position as the upper limit.
From theoretical considerations, it has

been concluded that (liquid) water may
occur in appreciable quantities down to
about fifteen hundred feet, and in small
quantities down to perhaps five
thousand feet. Experience in
connection with deep mines and deep
oil-wells generally supports this
conclusion, for most of them are dry
below one or two thousand feet — the
world’s deepest mine, Morro Velho, in
Brazil, is perfectly dry below 3,500 feet
— but in some oil-fields large quantities
of water have been met at depths of
three thousand feet, and at least one
deep well has struck flowing water at
over six thousand feet.

In consequence of the uneven
surface of the water table, differences
of pressure are set up which cause a
flow of ground-water from higher to
jower levels, and eventually to sealevel.
The rate of flow has been measured in
certain cases.!n very porous or weill-
jointed rocks it may be as much as
several inches a minute, but on the
average it is not likely that it exceeds a
few feet per day. This is not at all in
accordance with the popular idea of
“underground streams” and with the
jargon of the water diviners.
Undoubtedly there are such things as
underground streams or rivers,
especially where the surface of the
country is formed of soluble rocks like
limestone and gypsum, but such
streams are seldom tapped by wells.
The great majority of wells are fed
simply by gentle percolation of water
through the pores and joints of the
rocks, and the well itself is the cause of
the movement. One very often hearsthe
statement that in such and such a well
“a stream of water” was found at so
many feet from the surface. The
expression is quite mis-leading. What
actually happens in such a case is that
at a certain depth the well passes
through the water-table, and water
begins to seep into it from all sides.
There was no “stream” until the well
created it.

Just as surface water can be
dammed by artificial barriers, so
ground-water is often dammed up by
natural barriers, and the art of water-

. finding consists largely in detecting the

position of such barriers at the surface
and underground. It is possible to refer
nearly all wells to one of three types, as
follows:

Type 1 — The water is confined by
(more or less) horizontal barriers.
Type 2 — The water is confined by
(more or less) vertical barriers.
Type 3 — The water is drawn from
fissures and solution cavities.
Type 1. The first case is realised
when an approximately horizontal
bed of porous rock rests on
impermeable strata. Water sinks to
the base of the porous bed and can
only escape by slow percolationina
horizontal direction. Many shallow
wells are of this type, going down
through soil and clay into a gravelly
substratum, which, in turn, rests on
unweathered rock of low
permeability. When the underlying
rock is granite, covered by a thick
mantle of its own coarse
decomposition products, a good
supply of water can usually be got
by pumping. In other cases, which
all belong to the same general type,
water-bearing sandstones or

limestones rest on watertight
shales; porous ash beds lie on
compact lava; or the upper part of a
lava flow may be so porous as to
constitute an excellent container,
while the lower part of the flow is
compact and impermeable.

When the water-bearing
formation, whatever it is, has a tight
cover as well as an impervious floor,
and has just enough dip on it to
bring it up to the surface
somewhere, then artesian
conditions are created, and
enormous supplies of water are

sometimes made available. Rain water
enters the porous formation at its
outcrop, passes down the dip slope
between the impermeable roof and
floor, and accumulates there until
eventually the porous rock is
completely saturated with water right
from the outcrop down to the greatest
depths which the water can reach. If
now a wellis sunk at adistance from the
outcrop, so as to penetrate the
impervious cover and enter the
waterlogged bed, the water will rise in it
to a height equal to the height of the
water table at the outcrop. If the latter
happens to be higher than the top of the
well, then the water will flow out at the
surface. Any well in which the water
rises underits own pressure is called an
artesian well.

Type 2. A more or less vertical barrier
may be formed by a dyke of eruptive
rock cutting sedimentary rocks. The
dyke-rock, being generally (though not
in all cases) less permeable than the
sediments, hinders the flow of the
ground-water, which is consequently
banked up against the uphill side of the
dyke. Where many dykes are present,
they cut the country up into
compartments which act towards the
ground-water just like a series of dams
in the course of a river. It follows that if
two wells are sunk on opposite sides of
a dyke, one of them may get an
abundance of water at a small depth,
while the other may be dry or may get
only a little water at a considerably
greater depth. (Fig. 1 (c)

The barrier is not necessarily a dyke.
Every junction between two formations
of different degrees of premeability is a
barrier in the way of the ground-water
circulation, and if the direction of flow is
from the more porous towards the less
porous formation, then the water table
stands higher on the side of the former.
Almost any eruptive intrusion acts as a
barrier; but the flow of the ground-water
may also be retarded in consequence of
some variation in the composition‘of the
water-bearing rock itself as in the case
of a sandstone or limestone that
changes, with increasing clay content,
into a shale. Very often faulting
produces a barrier by bringing
permeable and impermeable rocks into
contact on opposite sides of the fault-
plane. In such a case a line of springs
may issue at the surface, following the
outcrop of the fault. (Fig. 1 (d)). A well
that is situated on a strong fault stands
a very high chance of being successful.

The presence of awater-barrier of any
kind is frequently indicated on the
surface by springs or lines of water-
loving vegetation, showing that the
water table has been raised, on one
side of the barrier, nearly or quite to the
surface of the ground.
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Type 3. In soluble rocks like limestone
and gypsum, the movements of the
ground-water take place largely
through comparatively wide solution
channels which have been formed by
the water itself in the course of time.
These channels have generally been
eaten out along joints and bedding
planes, and they communicate by
funnel-like openings (“swallow holes”)
with the surface. Much of the drainage
of a limestone country takes place
through such underground channels,
and streams of large size occasionally
plunge down a swallow-hole and
continue their course under-ground, to
emerge, perhaps, on low ground many
miles away. These are real underground
rivers, and they may occasionally be
reached by wells. There is no geological
method forlocating the course of sucha
stream, and the geologist will gladly
leave this task to the water-diviner.

Well-jointed rocks like granite often
carry much water in their joints, and
locally there may be quite a strong
circulation through these channels,
giving rise to springs around the base of
a granite hill. It is always risky to bore
into a massive rock on the chance of
striking water in joints, for one well may
strike a suitable fissure, while another,
only a few feet away, may be bone dry.
Still it is sometimes necessary to take
the risk, and a small yield of water will
quite often be obtained within a
hundred feet or so. It is useless to go
much deeper, for the joints are closerin
depth. This type of well, too, defies
prediction by any geological method.
(Fig. 2)

In all the above cases, the water that
issues from the well is just surface
water which has travelled for a greater
or less distance underground, through
pores, joints, and faults. It is just
possible, however, that in some cases
the water may be partly or wholly
“juvenile” water, which is escaping from
some deep-seated body of eruptive
magma. and is making its way to the
surface of the earth for the first time.
There is no known method by which one
can distinguish juvenile water from
water of atmospheric origin. The
famous medicinal springs of Carlsbad
and Marienbad in Bohemia, and the
Steamboat Springs of Nevada, have
been supposed to be juvenile, for they
issue from the heart of great granite
masses; and the hot springs of many
volcanic districts may also be fed, at
least in part, by juvenile water; but there
is no means of deciding what part, if any,
juvenile water plays in the composition
of average ground-water. Springs have
been described in Queensland which

are situated at or near mountain tops,
and which give an increased flow during
periods of drought and a diminished
flow during wet seasons. If the
observations are correct, these springs
must have some source of supply other
than rainfall. It is certain that in
questions of water-finding, juvenile
water may be left entirely out of
consideration.

THE CHOICE OF A LOCATION

If the reader will now turn back to the
questions that were asked on page 1
he will find that they are already partly
answered. Every well must, of course,
be studied on its own merits, and there
is no such thing as an infallible rule for
locating underground water. In
choosing a site fora well, a geologist wil
study the rainfall and the surface relief
of the country, in order to get an idea of
the depth and the configuration of the
water table; he will particularly notice
the kind and arrangement of the rocks
that are exposed in the neighbourhood,
observing which rocks are likely to be
good containers and which are
impermeable, and the positions of the
junctions between permeable and
impermeable rocks. The possible
effects of faulting, folding, and lateral
variation of the strata will also be borne
in mind. Of course, all these laborious
observations do not need to be made
afresh for each individual well for in all
the more advanced countries of the
world the geological structure has
already been worked out in more orless
detail, and is available to everyone in
published maps and memoirs. In
general, this information will only
require to be amplified by a few
observations in the immediate
neighbourhood of the proposed well.

The presence of a suitable container,
with suitable retaining walls, having
been ascertained, the next question
relates to the depth of the well, for this,
of course, largely decides its cost and
practicability. The vertical thickness of
any bed or series of beds is easily
obtained from the dip of the beds and
the width of the outcrop, and can be
found by a graphicat construction. Inthe
case of shallow wells in decomposed
rock and subsoil, and wells in massive
eruptive rock, no precise estimate of
depth can be made.

The nature of the rocks that will be
encountered in sinking the well is
important, for hard rocks like lava and
quartzite are much more expensive to
drill or to excavate than shales and
limestones. The choice of rotary or
percussion methods of drilling, too, is
determined by the hardness of the

rocks that have to be penetrated. If the
geology of the neighbourhood is
known, it shouid generally be possible
to say exactly what rocks will be met in
the weli, because the succession of
beds above the water-bearing
formation in the well must (apart from
minor variations) be the same as the
succession at the outcrop of the
information.

Whether the well will be artesian or
not is purely a question of the
geological structure of the country and
of the difference in aititude between the
outcrop of the water-bearer and the
bottom of the well. It will occasionally
happen that a well — especially one of
the third type — is artesian when there
was no reason to expect it to be so. This
merely shows that the available
geological information was incomplete.

The probable vield of a well is very
hard to estimate, except in the
roughest way. If the region is one of
moderate rainfall, and the water-
bearing formation is thick and highly
permeable, a yield of several hundred
galions a minute is possible. Shallow
wells are much more inconstant than
deep wells, and their productivity varies
from season to season. Wells in arid

- districts, and wells sunk into granite or

other massive rocks, do not usually give
more than five to ten gallons a minute.

Coming finally to the quality of the
water, one may note that the
requirements for drinking water,
washing water, and boiler water are
different. For drinking purposes the
most important matter is to avoid
organic pollution, which is a large
problem in itself. Mere traces of
sulphates or iron compounds give an
unpleasant taste to the water, and
sulphates have a purgative effect.
Common salt is not so offensive, and
water containing as much as two
hundred grains of salt per gallon can be
drunk without ill effects, but seventy
grains to the gallon will give a
perceptible flavour, and more than fifty
grains is considered undesirable in a
public water-supply. In the Sahara
desert, water containing as much as
twelve pennyweights (288 grains) of
salt is said to be freely drunk by the
inhabitants, while horses, camels and
donkeys thrive there on water holding
anything up to two ounces (960 grains)
of salt to the galion. It has even been
reported that wild goats, in the
Galapagos islands, drink sea-water,
which holds some 2,500 grains of salt
pergallon. For washing, it is desirable to
avoid hard water, that is, water
containing calcium bicarbonate or
calcium sulphate in solution. For use in



engine boilers, the quantity of dissolved
mineral matter should not exceed ten to
twenty grains to the gallon, and no free
mineral acid is permissible on account
of its corrosive action on metal.

If one knows enough about the water-
producing formation, it will often be
possible to indicate the probable
quality of the water in advance. It is
obvious that limestone waters will be
hard, that waters from recent marine
deposits may be salt, that gypseous
rocks will give a very undesirable water,
charged with calcium sulphate and
Epsom salts. Sandstones that contain
much bituminous matter often give
water having the foul taste of rotten
eggs; such waterisvalued for medicinal
purposes, but avoided by healthy
people. Waters derived from granite
and quartz sandstones are generally
remarkable for softness and purity.

Central Queensland, G.I.S. Group;

Geographic or Land Information (GIS/LIS) is emerging as a major tool in
Information Management and will play a vital role in the management of our land
information into the 1990s.

The Central Queensland GIS Group has been formed from participants in the
Clinton GIS Pilot Project with the objective of increasing understanding of the new
technology in the Region.

In working towards that objective the Group is putting on a Seminar titled
“Developing Geographic Information Systems for Regional Applications” in
Rockhampton on Thursday July 27. It is intended to present the highest calibre of
speakers and practical demonstrations ever assembled in Central Queensland.

Speakers with expertise in a number of areas will come from Brisbane to Cairns
as well as locally, and present a range of papers directed towards the Seminar's
theme. A special presentation on the Clinton Project will be a highlight of the
Seminar.

Members from the seven participating organisations will look at the project and
their achievements and assess how it has helped their organisation achieve a
better understanding of GIS technology. Those members are Department of
Geographic Information, Gladstone City Council, Capricornia Electricity Board,
Telecom, C.1.A.E., Capricorn Survey Consultants and Jones Flint and Pike.

The project looked at how GIS technology could be used to assist in the
management of utility services in an urban area of Gladstone near to and including
the airport.

The Seminar will be supported by an impressive array of GIS displays and
demonstrations, and Friday 28th July will provide the opportunity for in depth
discussions with demonstration presentations on aspects of GIS.

Registration brochures and further details can be obtained from the Centratl
Queensland GIS Group, P.O. Box 870, Rockhampton, 4700, or phone Tony Cumner
on (079) 22 7137.
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VENUE:

THURSDAY, 27th. JULY,
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Tony Cumner (DGI. Rockhampton)

Ph. (079) 27 7137

Ross Paroz (Gladstone City Council)
Ph. (079) 72 2022




CHANGING ROLES —

Is There a Life After Surveying?

| was asked earlier this year if | would
be interested in giving a presentation at
this year's AIMS seminar. | have
previously attended a number of such
seminars and assisted in organizing the
1985 AIMS seminar which was held in
Rockhampton. Each of the seminars
which | have previously attended have
proven to be most worthwhile and
interesting. | hope that you find my
involvement in this one to be just as
interesting.

It gives you a bit of a thrill when an
invitation such as this is made as it
makes you think (for a while at least)
that someone out there considers that
you may have something to say that is
worth listening to. The next 10 to 15
minutes will prove whether they were
right or not. The opportunity having
presented itself, | accepted and now
find myself here talking about my
experiences in the changing roles of
mine surveyors.

The reason | was approached to give
this talk is twofold. Firstly, | have spent
10 years surveying in the open cut coal
mining industry. Secondly, | bhave
recently taken up a new position with a
company, which, although it is not
directly involved in the mining of
material from the earth, is heavily
involved through the use of its software
product for mining applications.

This of course fits in nicely with the
theme of “CHANGING ROLES”
suggested for both this presentation
and that to be made by Gary Wright.

As a result of the position which | now
hold | find myself coming in contact with
surveyors, and other mining
professionals from a broader spectrum
of mining environments that | have
previously encountered. This has given
me the opportunity to gain experience,
in a relatively short period of time, from
many different types of mining
operations. Briefly, the role which | now
find myself in is a mixed one. It has three
major parts to it and these are:

Education of technical staff at mine
sites in the use of specialized
mining software,

Marketing of the same software
both in Australia and overseas, and

Development of software to suit the
changing needs of the users.

The theme of this talk of course is
surveyors in changing roles. In addition
to this theme | hope to show that the
mine surveyor need not limit himself to
the areas traditionally seen as the
province of the surveyor. The surveyor
is typically a very practical person and
this, combined with his technical skills
and sufficient experience in the mining
operation, makes the surveyor possibly

- one of the best qualified people for
many of the tasks required in the mining
environment.

| know of quite a few people who have
either taken up entirely new roles or
expanded on their traditional areas of
responsibility. This has generally
proven to be beneficial for both their

personal advancement and also to the
particular mine. We must consider that
it will also be beneficial to the
advancement of the surveying
profession in general.

| do not interid to talk for the entire
time about what | have done in the 10
years leading up to my current position.
1f1did | feel sure there would not be too
many of you awake at the end.

| am going to take this opportunity to
also talk about the mine surveying
profession in general terms and how we
as a group view our profession and
where we see it going. Some of you may
not agree with all | have to say, but if it
stimulates some discussion on the
topic and makes you take a critical look
at our profession then | will feel as
though my time has been well spent.

Having given a brief introduction to
the theme of this talk and the reason |
had been invited to present it to you, let
me begin with my reason forbeing in the
surveying profession in the first place.

i stumbled into the mining industry
and surveying more by good luck than
good management. | applied for and
was successful in obtaining a position
as a cadet survyor with Thiess Bros
Callide Mine in March 1978. This was
after a disastrous attempt at becoming
an electrical engineer. | had completed
2 years of the engineering degree and
for a number of reasons decided that it
wasn’t for me.

| started as a cadet surveyor long
enough ago that all detail surveys were
done using the more traditional
methods in contrast to the electronic
theodolites of today. My first
introduction to surveying was atthe end
of a pencil and a field book taking notes
for stadia surveys done with a WILD
RDS tachyometer. Its amazing how fast
you have to book to keep up with a man
on an RDS taking readings from two
staves. From a pencil | very quickly
graduated to the wrong end of a stadia
staff (they told me | was a fast learner
you see). | stayed on the wrong end of
the staff for nearly twelve months
before they thought | had enough
practice at holding a staff to try using a
theodolite.

| guess everyone has the same
trouble when trying to read a staff for
the first time, there always seems to be
some clown waving the staff back and
forwards and you wonder why the cross
hairs keep going up and down the
graduations on the staff.

| also became very adept at driving a
protractor and scale as this was how all
of the pit and topographic surveys
where plotted. The equipment which
was used for control surveys consisted
of WILD T2 theodolitesandanimmense
(by todays standards) Hewlett Packard
EDM unit (a 3800B) and of course the
ever handy fieldbook and pencil. This is
a far cry from the type of equipment
used today with their associated
electronic data collectors.

S. G. Carter.

For a number of years there was no
change in the equipment which was
used to carry out the pit surveys. There
were however some major changes
made in the way in which the field
observations were reduced to
coordinates. These changes occurred
shortly after | commenced work at the

" mine and looking back | would consider

that we were, at the time and with our
limited ability, keeping apace with the
advances that micro technology was
bringing to the surveying industry.

These changes came in the form of
the much dreaded computer. A device
which was readily accepted by some,
spurned as useless by others and even
feared by some. This is a situation which
still continues today. A state of affairs
which can generally be attributed to
peoples resistance to change. Recent
history shows, however, that the
microcomputer has had a dramatic
effect on not only the surveying
profession but all aspects of life in
general.

The computer had been acquired for
the technical services department at
the mine, i.e. Surveying, Geology and
Engineering. With the intention that the
relevant departments would be made
more efficient with the introduction of
computers. This occurred late in 1978
well before the era of the now well
known personal computer. By today’s
standards it would be looked upon as
little more than a toy with little capacity
for serious work In fact for the princely
sum of $2000, you can today purchase
a computer which is so much more
powerful than this one that there is no
comparison in their abilities.

The computer in guestion was a
TEKTRONIX desk top computer. it
came fully optioned with,



a massive 32 Kbytes of RAM (Random
Access Memory),

a 300 Kbyte cassette drive,
a single pen A3 plotter and

an AO digitizing tablet which had a
nasty habit of developing “Dead Spots”
in the most inconvenient place and at
the worst possible time.

This was great, the latest in modern
technology, a flash computer, plotter,
digitizer, printer and unlimited data
storage capacity (lots and lots of tapes
required for this). There was however
one major probiem, there was no
software for anything at all. At the time
most of us did not even know the
difference between software and
hardware so | guess it was a case of

- what we didn’'t know couldn't hurt us.

Looking back on it you could |
suppose callita do it yourself computer
because if you wanted it to do anything
you had to do it yourself. Off the shelf
software for mining applications simply
did not exist then. The computer did
however come with some useful
literature, a manual on how to write
programs in basic and this of course is
where we started.

To achieve something with this
marvel of modern technology yours
truly was elected to write some
programs to make life easier for the
survey department. | had been selected
above all others due to the immense
amount of programming experience
which | had gained from a single
semester of computer programming
during my attempt at an electrical
engineering course two years earlier.

This was basically a case of into the
deep end with him and lets see what
happens. Well | didn't quite sink, there
was a bit of coughing and spluttering for
afew months but after a period of time it
all paid off.

The dawn of the computer age had
broken for Callide Mine. We could plot
Stadia surveys as many times as we
liked, and at any scale we chose after
the information had been entered and
stored on the computer. The scale of
course had to be selected tofit the data
on an A3 sheet but when using stadia
this generally did not prove to be a
limitation unless you got really cheeky
and started reading distances in excess
of 250m (generally not the done thing).

Ali traverses and control ataions were
closed and adjusted by computer and
the planimeter was finally laid to rest in
its case. The digitizing tablet was used
in preference for the caiculation of
areas. Things couldn’'t have been
progressing better except for the fact
that our typing skills were not up to
scratch, a situation that persists today
for the many surveyors who are stiil two
finger typists.

As a result of our poor typing skills it
took a while to enter a survey, but even
so0 a stadia survey could still be entered
and plotted by the computer much
quicker, neater and more precisely than
by hand. One of the major bonuses that
was discovered and one that continues
to this day with all surveying packages
was that the occurrence of errorsin the
reduction and plotting of fieldwork was
considerably reduced from the manual
method.

It was during this period that | gained
my first exposure to the requirements of

software for mining applications and in
particular surveying applications. My
current position is a direct result of this
initial exposure and the continuing
exposure to computers over the coming
years.

The improvements in productivity
even with the simple suite of programs
which had been developed were
substantial and justified to us the value
in applying computers to other facets of
our work. In time an electronic
theodolite was purchased and
interfaced with the programs already in
place. | am sure that all of you will agree
that the advent of total stations and
their accompanying data collectors
have greatly simplified the task of
measuring and recording masses of
field observations. Not only do they
speed up the processing of the data,
they also virtually eliminate calculation
errors in the final coordinates.

| do not intend to continue on at
length about the impact of modern
technology on the surveying
profession. | am sure thatall of you have
had similar experiences with
computers and total stations etc. over
the past 5 to 10 years. It was necessary
however, to present this material to give
a brief review to the influences to which
| was exposed in my early years in the
profession, and to show how | came to
find myself in my current position.

Over the next few years until my
departure from Callide Mine | became
very heavily involved in further
applications of mining related tasks on
computers using a variety of software
packages. Some of these were written
by staff at the mine and others were
commercial packages which had been
purchased to solve various problems
encountered in the technical planning
of the mining operation. Due to the
interest which linitially showed towards
computers, my superiors at the time
allowed me to continue to develop my
skills in this area with the end resuit
being the position | hold today.

As | previously mentioned | am
employed by a company which sells
specialized software to the mining

- industry. The company which | now

work foris SURPAC MINING SYSTEMS.
The position which I hold is manager of
the SURPAC’S Queensland office.
Some of you have no doubt already
heard of SURPAC while | am here but |
must mention it as it is central to the
theme of this talk.

| have now been with SURPAC for
nearly 18 months and in that time | have
had the opportunity to travel to many
mines both in Australia and the United
States of America. The experience
which | have gained from viewing these
different mining operations has
impressed upon me the needforpeople
in the surveying profession to
continually strive to produce work of a
high quality and to also exceed the
traditional bounds of their profession.

I know of quite a few surveyors for
whom this is already the case. You have
already heard from another this
morning who has branched out into
areas other than those traditionally
reserved for surveyors. In the mining
environment it is quite common to find
the mine surveyor performing, in
addition to their own conventional
surveying functions, other tasks such

as mine planning, rehabilitation,
geological interpretation of deposits
etc.

The surveyor spends a great deal of
his time either surveying the mine
workings after excavation, or marking
out pit designs for drilling, blasting,
excavation etc. As a direct result of the
amount of time spent out in the mine
workings the surveyor generally
acquires a very good understanding of
the requirements of the mining
operation. This understanding comes
from both a practical viewpoint and a
technical viewpoint due to the
closeness of the surveyor to the mine
planning staff.

The time spentinthe field also serves
to give the surveyor a very good
understanding of the geology of the
deposit which is being mined. This may
be due in part to the fact that the
surveyor uses three dimensional
coordinates in all of his work and
generally finds it quite easy to visualize
the three dimensional nature of the
deposit. This, combined with familiarity
due to time spent in the workings, and
the technical expertise of the surveyor
gives the surveyor both a practical and
technical view of the requirements of
the mining operation.

I believe it is important that, when
given the opportunity, you (i.e. mine
surveyors in general) should be willing
to take on new areas of responsibility
even though they may be outside the
areas traditionally reserved for
surveyors. There are a number of
reasons for my insistence that we
attempt to broaden our horizons,

1) The surveyor, for reasons which
| have previously mentioned is
eminently qualified to carry out
many different tasks in the mining
environment, and

2) It is important for both the
development of the individual and
the furthering of our profession,
that others are given the
opportunity to see that the surveyor
is much more than a simple peg
basher.

I would like to state however, that
mine surveyors in Australia can be
proud of their profession. | say this
because of the quality of the work which
is performed and also because of the
dedication of the surveyor to his
profession and the efforts which are
made by mine surveyors to improve the
efficiency of mining operations
throughout Australia. The continuation
of these very successful A.l.M.S.
seminars are in part a testament to this.

| am not standing here in front of you
espousing the qualities of mine
surveyors just to make everyone feel
good about themselves. In recent
months, as | have previously mentioned,
I have been to many mines and from
observations | have made | feel
confident that these previous
statements are factual. A comparison of
the mine surveying profession in
Australia and the USA is worth making
as it shows why we have something to
be proud of.

During September-October of last
year | travelled to the USA on a
marketing exercise for SURPAC Mining
Systems. The intention was to generate
interest in the USA coal mining industry
for our software. As a result of this |



managed to meet a wide cross section
of people from various professions who
were directly involved in mining. This
trip took me to the states of Wyoming,
Utah, Nevada, Pennsylvania, Colorado,
and also to the province of British
Colombia in Canada.

| found that not only the mine
surveying profession but it seemed, the
mining industry in general in the USA is
a number of years behind Australia in
the application and use of modern
technology to technical areas such as
surveying and mine planning. This was
very much in contrast with what | had
expected to find.

The reasons for this situation are
probably many and varied. It became

immediately obvious however, that
mine surveyors in Australia are keeping
pace with modern technology and its
application to problem solving in the
mining environment. A good example of
this is the paper being presented later
today on terrestrial photogrammetry in
mining.

In conclusion | would like to say a few
words about education and the mine
surveyor. It is important that the
standards of the surveying courses
provided by tertiary institutions is
continually improved to keep pace with
the changes required by the industry.
Education does not stop there of

course. The surveyor should consider .

as an integral part of his job to continue
to increase both his technical and
practical skills throughout his
professional career.

In closing | would like to leave you
with this thought. The surveyor, due to
his experience and technical skills, has
some substantial contributions to make
to the mining industry. These
contributions are primarily in the area of
improvements in the efficiency of the
mining operation. This of course has a
direct impact on the profitability of the
mining operation. So make the most of
opportunities as they arise and
demonstrate that the mine surveyorisa
real professional at his work.

Early Geological Survey in Kentucky, U.S.A.

From the time when Rafinesque in
1824, “in only 26 duodecimo pages
gave the geological, ethnological, and
historical annals of Kentucky from the
first day of creation according to Moses,
down to the current year,” geology has
received much attention at the hands of
Kentuckians. Geologists even form part
of the background of the literature of
the ‘Blue Grass’ State and ‘Reynolds of
the Geological Corps’ is, at least, as
important a member of the table group
whose conversation John Fox repeats
for us, as is the gentleman who
contributes to the uplift of the drama by
‘carrying a spear in the third act’ of the
latest Broadway musical extravaganza.
Even better claims, however, may be
urged for Kentucky geologists. From
1854 to 1860, the last six years of the
life of that pioneer American scientist,
David Dale Owen, were spent in
organizing and directing the work of the
first Geological Survey of Kentucky.
With Robert Peter, Sidney T. Lyon, Leo
Lesquereux, E. T. Cox, and Joseph
Lesley on the staff, it is no wonder that
the reports of this early survey are
greatly in demand and largely used
today. Beginningin 1860, Kentucky had
troublous times, and the attention of its
officials and citizens was perforce
directed to other things than the
cultivation of science. By 1873,
conditions were again normal and the
need of a more complete investigation
of the natural resources of the
Commonwealth was felt. Accordingly, a
second geological survey was
organized. It continued active until
1891 and after an interim was
succeeded by the present Kentucky
Geological Survey of which
C. J. Norwood, himself a son of J. G.
Norwood, the pioneer State geologist of
lllinois, is the director. The survey
organizedin 1873 was placed incharge
of Nathaniel Southgate Shaler, then
professor of paleontology at Harvard
College, and long and familiarly known
to all Kentuckians as ‘Professor Nat’
Shaler must always be considered one
of the great figures of American
geology. Entirely aside from his
scientific work he was a man of
enormous influence. Through his
writings and his work as a teacher at
Harvard both before and after his
service in his home State, he did much
to popularize his favourite science. The
indirect influence both on him and on
the country of his seven years’ official

work in Kentucky is difficult to estimate,
though undoubtedly large.

Gathering about him a brilliant staff of
young men, who in turn became leaders
in many lines of professional work,
Shaler promptly took the field and
began work. The party included A. R.
Crandall, P. N. Moore, C. J. Norwood,
and R. J. Proctor, as assistant
geologists, while Robert Peter had
charge of the chemical laboratory.
Attached to the geological party were
John Hussey, botanist; F. G. Sanborne,
entomologist; Lucien Carr,
archeologist; W. B. Page and W. W.
Beckham, topographers; W. T. Page,
flagman; and last, though far from least,
big, fat, good-natured Sam Tutt, the
cook. For cooks were essential to
geological survey work in those days,
even in Kentucky. Then geologists did
not travel in Pullman cars, and swift
automobiles had not yet made it
possible to keep headquarters at the
country seat. Indeed hotels were few
and far between, and most travellers
who experienced such as existed were
satisfied that they should remain so.
Camp life was a necessity in such work.
In these degenerate days a race of
geologists is coming on that knows
nothing of packing, field assistants that
could not make camp without help, and
have never tossed flapjacks high in the
airl

Travel and its vicissitudes formed a
large part of the daily life of the early
geologist. In the sketches presented
herewith are scenes that will recall old
times too many. The reproductions are
from silhouettes made at the time by
John R. Proctor and carefully treasured
since by members of the party. They are
published here by the courtesy of Philip
N. Moore. Proctor, who succeeded his
chief as director of the survey and later
was called to Washington by Cleveland
to become a member of the United
States Civil Service Commission, came
to look on these little pictures as infra
dig and in after years neglected what
was evidently an especial talent. He
would doubtless, have been a great
cartoonist; but in pre-McCutcheon days
making cartoons was not so highly
esteemed as a method of moulding
public opinion as now, nor, it may be
added, was skill in that direction so well
paid for.

In the first figure the artist has
represented the contrast between 7
a.m. and 7 o.m. The aeoloaist is

H. Foster Bain

I
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Fig. 1.—7 A. M. Leaving 7 P. M. Returning
Camp. Home.

a?

Figf}, Moving Camp into ‘the Guif.’

Fig. 4.

Getting up Steam.



of the string and thus the line between
the two points, could be read directly
from the dial.

Dials were usually fitted with a semi
circular arc mounted in the vertical
plane. These arcs were graduated in
degrees from the centre of the semi-
circle, such that the plumb line would
read the angle of inclination or
depression of the line of sight. Later, the
compass box was attached to a small
tripod by means of a socket and plug.An
intermediate ball and socket joint
provided a means of levelling the
instrument.

Back and fore sights in the workings
usually comprised a plumb bob hung is
the common practise nowadays) from
the mark. The plumb line was
illuminated by either holding a candle
behind a piece of waxed paper or by a
plumb bobwhich had awick at its centre
and hung on a gimballed support. A
similar type of illuminated plumb line
has been used at the West of Scotland
in recent surveys.

Work on the West of Scotland ceased
in 1906. In May 1907 the leases
surrounding the West of Scotland were
surrendered. The reason being given as
non payment of rents. From the 1930’s
to the early 1970’s, some minor revival
of interest in the Gympie Field took
place, but no significant discoveries
were reported. Processing of tailings
continued during this period.

In total, some 105,000 kg (3.5 million
ozs.) of gold bullion was produced from
the Gympie field. The largest nugget
was the Curtis nugget weighing 30 kg.
(975 oz)

The Return to Gympie

In 1967, the Gympie Centenary Gold
Mining Syndicate acquired the first
Application to Prospect (A to P) over
Gympie and drilled five diamond drill
holes. The syndicate was taken over in
1969 by Gympie Eldorado Gold Mines
Pty. Ltd. (GEGM) which in 1970,
obtained Mining Lease 564 and sank
the Albert Park Shaft. Exploration
continued until 1980 by which time,
funds were diminishing. The untapped
potential of the Gympie field was, by this
time recognised. So too was the
enormous task of evaluating the
magnitude of gold reserves.

In early 1983, Devex Ltd. acquired
100% of GEGM. In January 1987, BHP
Gold Mines Ltd. signed a joint venture
agreement with GEGM/Devex A three
year exploration program was
developed during which time some $25
- $30 million were to be spent. Some of
the major capital items were:

Main drive to plant and Jumbo Workshop looking towards Shaft

— dewatering and refurbishing the
West of Scotland shaft

— driving our to, and along, the
inglewood Lode from two levels in
the West of Scotland shaft.

— an extensive surface drilling program
continued exploration in the
adjoining Eldorado and Sovereign
blocks.

SURVEY

Distances were usually measured
using chains, tapes or rods. The earlier
surveys would have been measured
sing a “Gunter's Chain.” Later, the steel
chainwas introduced for measurement.

Connection of the surface survey to
the underground workings was
achieved by a number of methods.
Usually, at least two wires were hung in
the shaft with a “Wiesbach Triangle”
type observation done to obtain the
azimuth. Other methods include use of
a “tranist” in shallow workings. In this
method, a transit theodolite is set up in
the shaft at the level in which the
azimuth is required. Two marks are
placed at the collar of the shaft so that
they are as far apart as possible yet still
visible from the lower level. The transit
is positioned, by repeated adjustment,
along the line joining the two marks.
Once this has been achieved, the
transit depressed to sight along the
drive and marks are placed along the
sight.

Surveying for the West of Scotland.

From the outset, the decision was
made that all planning for the Gympie
project wold be co-ordinated using the
Australian Map Grid (AMG) as the
existing orthophoto series of map
sheets were on this datum. Heights
were related to the Australian Height
Datum (AHD). We were fortunate that
there were a number of Permanent
Survey Marks ciose by the old workings,
some of which are 1st order control
stations for the state network It was an
easy task to co-ordinate the numerous
boreholes and old shafts on the chosen
datum usint traditional EDM traverses
and third order levelling.

As well as creating an homogenous
system for the geological data, mining
lease information and environmental
sample points were also tied to the co-
ordinate system. Practically all surface
surveys were carried out using
electronic theodolites and data
recorders. The data was reduced and
plotted using the Wild “GEOCOMP"
surveying software. Some of the
information was then transferred to the
main office where it was converted to

“Intergraph” format for use by the client.

Davidson Headframe and Winder
Survey

Initially, access for the shaft was
accomplished by use of bosun’s chair
driven by an air winch. A small
headframe was erected to
accommodate the winch. As the
refurbishment progressed, this means
of access became less efficient, both in
terms of capacity and speed of
operation.

The decision to commit to a full
headframe and winder was made early
in the project. The Davidson headframe
and winder, situated at the Davidson
shaft in Mount Isa, was selected as
being suitable both in terms of depth
and capacity. Arrangements were made
for its purchase, dismantling, transport
to Gympie and erection on site at the
West of Scotland. The time frame for
this exercise was six weeks.

in April 1987, a party comprising
surveyor and enginner travelled to Mt.
Isa to undertake measurements on the
structures. The measurements were
required as the original structural
drawings had been misplaced and
foundation drawings were urgently
required for work to commence at
Gympie. After two days in the field,
sufficient measurements had been
obtained to meet the requirements
back in the Brisbane design office. Not
surprisingly, a few days after our return
to Brisbane, the original plans were
located. Inspection of these drawings
showed excelient agreement between
paper and field dimensions.

Special Requirements.

With the completion of the headframe
and winder installation, progress in
refurbishing the shaft was rapid. The
general condition of the shaft was
excellent and few obstructions
hindered progress. Once the shaft had
been dewatered below the 890 metre
level, and the major items of refurbish-
ment completed, work commenced on
the exploratory drives toward the ore
bearing material. This required the
connection from surface to under-
ground of three parameters:

— azimuth

— co-ordinates

— reduced level

In turn, each of the above required
some special type of equipment or
adaption of a technique to achieve the
result.

Azimuth Determination

Due to the physical constraints of the
shaft, it was not possible to use the
traditional method of wire plumbing to
transfer azimuth from the surface to the
underground workings. Instead,
azimuth was determined using a Wild
GAKI Gyro attachment mountedona T
16 theodolite. Both the “turning point”
and “transit” method of observation
were used in the azimuth
determinations. As an azimuth was
required on each of three levels, a total
of five observations were carried out;
— an initial surface observation on a

known line to check for instrumental
errors.
— an observation on each of the three
underground levels.
Continued Page 14.



NIKON

Total Stations/Recorders.

. Quality
° Reliabi].ity

$$ Value for money!!

Call today and discuss your requirements

DTM 20 - 10 Second accuracy

DTM 5 - 5 Second accuracy

Data Recorder DR-2 32K or 60K

Unique and powerful String Line recording program

PHM

PHM Australia Pty Ltd

16 Suakin Street

Pymble NSW 2073
Telephone (02) 488 9099
Offices/Agents in other states




DARLING DOWNS INSTITUTE OF ADVANCED EDUCATION
SURVEYING SEMINAR — 1989

“SURVEYORS IN A SENSITIVE ENVIRONMENT”
3rd & 4th November

CALL FOR PAPERS

We envisage that papers will show the surveyors responses
in such areas as the following:

— Greenhouse and the effect on tides
— Land Reclamation

— Canal Development

— Sun Exposure

— Dust and Allergies

— Monitoring Natural Resources etc.

Bruce Ralston

School of Engineering

Darling Downs Institute of Advanced Education
DARLING HEIGHTS Q 4350

Phone: (076) 31 2534

CONVENOR:

THE UNIVERSITY OF WOLLONGONG
MINING RESEARCH CENTRE

COMPUTERSYSTEMS IN THE AUSTRALIAN MINING INDUSTRY
WOLLONGONG, N.S.W. 26-28 SEPTEMBER 1989

CALL FOR PAPERS

A conference on Computer Systems in the Australian Mining Industry, organised by the
Mining Research Centre of the Department of Civil and Mining Engineering. The University of
Wollongong, NSW, will be held in Wollongong during 26 - 28 September 1989. The Conference
will cover a wide range of Computer Applications which are relevant to the Australian Mining
Industry, such as:

Geology and Exploration Information Management
Mine Planning and Production Planning Geostatistics
Maintenance Mining Monitoring

Mine Ventilation Expert Systems
Automation and Robotics Mineral Processing
Geotechnical Applications Financial Evaluation
Training and Education Hardware

Intending authors should submit a 500-word Abstract before 1 September 1988 to:

DR. ERNEST Y BAFFI
MINING RESEARCH CENTRE
DEPARTMENT OF CIVIL AND MINING ENGINEERING
THE UNIVERSITY OF WOLLONGONG
WOLLONGONG NSW 2500

Telephone: (042) 27 00331 or (042) 27 0040
or (042) 27 0956 (Conference Co-ordinator)
Facsimile: (042) 27 0477
Telex: AA2902




of march includes, N. S. Shaler,
geologist commanding; John Hussey,
botanist; Lucien Carr, ‘resurrectionist’;
John R. Proctor, who modestly labels
himself ‘daubist’; F. G. Sanborne, the
‘bugist’ who is helping Proctor along. As
the topographers were evidently not
with the party at this time we may
reserve some doubts as to the accuracy
with which the slope has been taken. In
Fig. 4, it is evident that the team has
balked and the combined efforts of the
party have so far proved unavailing. The
chief is represented as resorting to the
traditional expedient of building a fire
under the recalcitrant animal. If it were
not.-for the picture | would doubt this
part of the story. In the next quite a
different tale may be read. The
gentleman who is bracing himself so
firmly against the frail dash board is
Philip N. Moore, now the well known
consulting engineer in St. Louis, but
then beginning as mineralogist of the
party. it is said that he carelessly
expresssed a desire “to see the mule he
couldn’t drive” and his friends
accommodatingly arranged to grant his
wish, as a pleasant little surprise.

The natives and their ways form the
motif of a number of Proctor's sketches.
The mountaineers of east Kentucky are
everywhere known as a poor but
exceedingly hospitable people.

He Wanted ‘‘To See the Mule He Couldn’t Drive."’

Fig. 5. He Did.

Fig. 6. Enjoying the Hospitality of the Country.

Fig. 7. Showing a Native the Wonders of Entomology.

Fig. 8.

Taking a Sight.

—

Fig. 8. The Topographer Invents a2 New Cot Weighing Only 8 Pounds.

Fig. 10. He Decides to Only Warrant It on Level Ground.

Fig. 11. The Professor Decides to Sieep Higher OFf the Ground.
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Fig. 12. He Miscalculated the Strength of His Materials.

Fig. 13. Nightmare in Camp.

Occasionally this leads to their undoing
as in Fig. 6. In this case a hungry
geologist, having been invited in for a
meal, has eaten an amount that those
knowing the present director of the
Kentucky Geological Survey would not
anticipate, as is shown by the remark of
the man of the house: “| declare mister,
you've got the powerfulest appetite |
ever seen. You've eat up all wee 'uns
dinner.” In justice to the visitor it must
be said that he had no notion that the
dinner had been cooked for the whole
family. Occasionally, visitors came to
the survey camp and then every effort
was made to return courtesies. The
favorite method of entertainment was
to set up a microscope on some
convenient stump and show the caller
something of the wonders of
entomology (Fig. 7). Sanborne was
always good at this and would lecture
for hours to admiring and awestruck
adventurers. Encounters on the road
were numerous and occasionally
embarrassing, as in Fig. 8, where the
mule is anxiously eyeing Page's
theodolite while the fairlady on hisback
says: “l say, mister, will thhat thing
shoot? Take it away. It skeers my
critter.”

Trouble follows the surveyor even to
his bed as is shown in Fig. 9 and 10. In
the first the topographer, Page, is
explaining to the admiring artist the
construction of his newly invented bed
which “only weighs eight pounds.” In
the second scene the bed is shown in
action, and the topographer decides
that he will only undertake to warrant it
on level ground. The spirit of invention
having broken loose Sanborne tried his
hand, deciding, as shown in Fig. 11, to,
swing his bed higher from the ground.
Unfortunately, as revealed in the next
figure, he was but a careless scientist
and neglected to calculate the strength
of his materials. High beds would
evidently have been of advantage as
indicated by the thirteenth picture
which proves the substantial nature of
the night mares that visited the camp.

Even the longest field season comes
finally to an end and the geologist goes
home to renew acquaintance with his
family. In Fig. 14 is shown a touching
family scene where at 3 a.m. the weary
surveyor has about decided that after
all camp life was not so bad.

Fig. 14. Home Again—3 A. M.



— a check observation on the surface
line to complete.

The observations for azimuth were
performed over a fifteen hour period
one Sunday specifically put aside from
mining operations for this exercise.

Shaft Plumbing

Transfer of the AMG values from the
surface to underground was hindered
by similar problems met in the azimuth
determination exercise. A choice was
made to use an optical plummet and
transfer the co-ordinate value using the
“plats” at the 250, 500 and 750 metre
levels as intermediate stages. Many
enquiries were made to“old hands” and
equipment companies seeking
guidance and help in this matter.
Unfortunately, no one had ever used an
optical plummet in a mine shaft overthe
distances we were to encounter.

A reconnaissance of the shaft
highlighted the problems we were to
face. Brackets were fitted in the main
timbers adjacent to the opening to the
drive at each of the intermediate levels.
Into these brackets would fit an
adjustable arm and platform to be used
as a mount for the various pieces of
equipment neededforthe exercise. The
bracket/arm combination was
designed so that the resulting position
of the equipment would be roughly 500
mm x 500 mm from a corner of the shaft
in an unobstructed location. The
tramsfer of co-ordinate was achieved
using the following steps:

i} optical plummet was set up at the
surface, 500 mm x 500 mm from the
shaft corner. A translucent perspex
sheet was mounted on the arm at the
250 m level.

i) the optical plummet was temporarily
removed and replaced by a reflective
prism. Measurements were taken to
the prism from adjacent survey
stations, thus co-ordinating the
plumbing point.

ii) the prism was replaced by the
optical plummet. By illuminating the
perspex sheet from below using a
spot light, the optical plummet was
used to mark four points on the sheet,
one foreach observed quadrant. The
mean of the four points was also
marked.

iv) a survey connection was made by
theodolite and chain to the mean
position using two survey points asa
reference.

v) the optical plummet was moved to
the 250 m level and the perspex
sheet moved to the 500 m level

vl) the optical plummet was positioned
back at the mean position previously
determined using the same survey
connection from the two reference
points

vii) this process was repeated for the
250-500
500-750
750-856
750-890 metre levela
A complication was introduced at the

750 m |level where the opening to the

drive was on the opposite side to the

other levels. This was overcome by
making a special bracket for this level.

Datum Transfer

The transfer of AHD to the under-
ground levels was carried out at the

same time as the shaft plumbing
exercise. For this task, a Wild Di 1000
e.d.m. was used. As near vertical
distances were to be measured, and to
avoid the obstruction caused by the
tripod, a special mounting bracket was
made from flat steel plate. A hole
slightly larger than %’ was drilled in the

horizontal section to allow the bracket

to be attached to a prism mount which
was in turn placed in a tribrach. The
e.d.m. was attached by two screws to
the veritcal section of the plate. This
combination, when the tribrach was
levelled, enabled the e.d.m. to be placed
in an almost veritcal orientation. The
foot screws on the tribrach were
adjusted to place the signal path in an
almost vertical plane and to give
maximum signal return from the prism
belos. In this way height differences
were measured between:

a) e.d.m. and prism

b) frontofe.d.m.and abench markon
each level

c) centre of prism and a bench mark
on each level

The distance measured between the
front of the e.d.m. and the bench mark
was corrected for the offset of the
electrical centre of the instrument.
Using this method, the distances
between levels were determined
expediently and accurately. However,
some difficulty was experienced in
measuring between the 750 and 890
levels. This was put down to the amount
of water falling in the shaft at the time.
For this section, the difference in height
was determined using a steel band.

Both the shaft plumbing and datum
transfer were carried out during one
eight hour routine maintenance shift.
The manning for the exercise consisted
of two surveyors and two miners acting
aschainmen, skipmen and relay men for
information transfer.

THE FUTURE

The future of the Gympie Project is
unclear at this point in time. A
contributing factor is the decline in
price, and uncertainty in the gold
market.

Technical problems are also playinga
part in the uncertainty of the future of
the project. The close proximity of old
workings to the new drives is of major
concern to the partners. Attempts have
been made to create a three
dimensional model of the old workings
from the old mine plans and records.
This is proving difficult due to the lack of
correlation between datums and
azimuths for different mines. This task
has been put in the“too hardbasket” for
later consideration.

At present, a major dewatering
exercise is underway using pumps
located at the Scottish Gympie No. 3
Shaft. Some 2 billion litres of water is to
be pumped from the old workings to
allow a safe underground operation. At
present the water level has been
pumped down to the 450 metre level.
The 750metre level target should be
achieved in the next six months. When
this target is achieved, there may be the
need for survey of the old workings and
stoping which will present new
problems to be solved.

CONCLUSION

The preceding sections have shown
that modern technology has had a

significant effect on the methods,
equipment and time required to carry
out survey functions.

Today, we are not given the benefit of
virtually unlimited time to carry out our
survey tasks. In fact, in some instances
we are given only one maintenance
shift in which to complete our
observations. More to the point, clients
want the best job for a minimum of cost
and interruption.

Surveyors are faced with the
challenge of survival in the 1990’s.
Traditionally their role has been one of
gathering and assimilating data. It is
unlikely this role will change, however,
the information gathered and the way
the role is performed will change. The
technology boom of the 1970’s and
1980’'s has had a great impact on the
equipment and methods used by
surveyoors. This trend is likely to
continue and unless we keep abreast of
the changes and adapt our thinking to
keep pace, it is likely we will quickly fall
behind or worse, lose our role
altogether.
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1989 A.I.M.S. SEMINAR

OPENING ADDRESS

Cr. C. W. Edmonston, Licensed Surveyor
Emerald Shire Council Chairman

Distinguished Guests, Ladies &
Gentlemen,

It gives me a good deal of pleasure
today to have the opportunity to
welcome you to Emerald and officially
open your conference. The pleasure is
doubly so as | can wear two hats — one
as the Chairman of a Shire which has
depended to a large extent on mining
“during its entire history and has an even
more exciting future in mining — and
two: as a surveyor who has spent alarge
proportion of my time working on
mining projects.

May | first congratulate your institute
on selecting Emerald as the venue for
this conference. As a Regional Centre
Emerald has a lot to offer,and within the
Central Highlands there is a lot to see.

Rapid development is taking place.
We have seen the development of the
Coal Mining Industry to its present
state, and it appears that we will see
some major developments over the
next few years. The Sapphire Industry
fluctuates a lot, but is still very much
alive. There is also afair bit of interest in
Gold, Gas, Oil, Soda, and their
derivatives.

Some advice | received recently
about speech making relative to your
industry, is that “If you don't strike oil in
the first three minutes — stop boring”. |
am reminded of the incident that
happened at the last dinner | attended
here. A young lady having a touch of
hay-fever took two handkerchiefs, one
of which she tucked in her bra. During
dinner she began rummaging to the
right and left in her bra for the fresh
handkerchief. Engrossed in her search,
she suddenly realized that
conversation had ceased and people
were watching her, fascinated. In total
confusion she murmured, “1 know | had
two when | came in”.

When | was first elected as Shire
Chairman in 1979, the local paper
carried the headline: “32 Year Old
Surveyor Elected Chairman’. | was
proud of that recognition for my
profession. Surveyors are playing a key
role in the Local Government scene in
Queensland. Deputy Mayor — B.C.C.
Mayor of Mackay — Shire Chairman of
Maroochy plus several other positions
on Councils.

| originally came to Emerald because
there was Q.W.R.C. work related to the
Emerald Irrigation Area. Before 1
decided to make the move, | came out
one weekend and asked townspeople

about the future of Emerald. A Real
Estate Agent told me about a future
Coal Mine. This was 1973. It was the
Coal Mine, however, that made up my
mind. | saw this as an opportunity, a
future in private practice. Someone
described an opportunity as a good
chance that always looks bigger going
than coming. | am reminded of the true
story of a Commanding Officer, with his
men stuck in their trenches, when told
that they were completely surrounded
said, “What an opportunity, we can now
attack the enemy in every direction.”
The mine came, and the town
prospered. Irrigation became
successful and the district has
prospered too.

It is these two industries, Mining and
Primary Production that have carried
Australia and will continue to carry the
country. And it is important to note that
all has been achieved by private
enterprise. If the Tourist Industry
becomes as significant as some would
have us believe then it will help the
nation, but again it must be driven by
private enterprise.

There is a point | wish to make today.
Think about the contribution you,
collectively, make to the state. Think
about what your costs in wages and on
costs are — all of you. Now compare
those thoughts with the Qld Dept of
Geographic Information. Eight stories
of employees at Woolloongabba plus
Regional Offices. About $25,000,000 in
expenditure just in wages and
operating costs. Whatdo they produce?
Mapping and Surveys by private
contract of about $2,000,000 and
fifteen year old maps that selt for $13
each.

The previous Surveyor General
changed the whole direction of the
originally called “Survey Office”. The
new Dept of Mapping and Surveying
resulted and now the Dept of
Geographic Information. The Empire
was built. It was claimed from a study
tour of Canada that for every dollar the
Government spent on mapping,
industry would save $17. How come
every time a Company looks atamining
project it has to do its own mapping
because existing mapping is
inadequate or non-existent. | again ask
you to compare the product of 600 of
your members with 600 public servants
of the D.G.l. As surveyors we must ask,
“Where does all the money go?”. Could
it be more effectively spent by private
enterprise.

At this point | must congratulate your
Institute on the achievements of its
members and the contribution each of
you make to the nation, and your
respective communities. | must also
congratulate you on your initiative in
holding this conference and seeking to
increase your knowledge and
expertise. Technology is rapidly
changing in your industry. The pressure
to improve productivity has been on,

and your response has been admirable.

The buzz word in Queensland todayis
Quality. We have to have a quality
control audit on our firm in order to
tender to the Government. The auditors
will be people who have probably never
made anything or produced anything
from their own resources in their lives.

We are being bombarded by what has
been called “Alphabet Soup
Management Techniques”. In the
1960s we were offered P.E.R.T. —
Programme Evaluation Review
Technique”. Then came C.P.M., M.B.O.
and all those things. In the 1970's we
were told the answer to all our problems
was going to be P.P.B.S. Programme
Budgeting, Z.B.B. and so on. In the first
half of the 1980's we had H.R.D. —
Human Resources Development, when
that failed it was going to be O.B. —
Organisation Behaviour. When that
failed, corporate planning was going to
solve all our problems.

Today we are told that the answer to
our ills, the panacea, is Q.C. — Quality
Control. When you don’t get to the core
'of the business you're in, that will fail
too. People come round now and say,
“1t's not Q.C,, it's T.Q.C. — Total Quality
Control — J.I.T., V.A.M. — Value Added
Management, Strategic Planning” and
soon. The other day when talking about
this | was told | had forgotten one very
important alphabet soup management
technique. This is P.S.AM.J. | asked
“What's P.S.A.M.J. stand for?". He said,
“It's Pseudo Scientific Academic
Mumbo Jumbo”.

My simple belief is that sludge always
settles to the bottom, and excellence
will always win inthe end as it has done,
ever since the beginning of time. We've
seen the book “In Search of
Excellence”, followed by “The One
Minute Manager”, closely followed by
“The 59 Second Employee” — That's a
real book — “How to Stay One Second
in Front of the One Minute Manager” —
and many more such publications. The
question here is “Do we permanently
change for the better as the result of
reading these books, or do we simply
get a short burst of enthusiasm that
quickly fades?” .

Have congratulated you on your
desire to learn — your desire to seek
excellence. The closest | ever get to
excellence is when I fill out job
applications.

I would now like to leave you with a
couple of thoughts.

Firstly — there’s much software on
display today. However, there is much
more software that is not on display. |
refer to the grey matter (3%2 pounds) |
hope is found between everyone’s ears.
The greatest under utilised resource in
the whole world — the Human Brain.
Studies show that the average person
uses about 5% of his/her brain. The
average professional uses about 12%.
Einstein is supposed to have used



about 22% of his brain. So you must
admit that there is a lot of scope to
those old grey cells. The human brain is
the fastest working, coolest running,
most compact and efficient computer
ever produced in large quantities by
unskilled tabour.

The second thought is that in every
field of endeavour, success depends on
excellence, and excellence is most
successfully pursued in the company of
others following the same objective.
Willa A. Foster said, “Quality is neveran
accident, it is always the result of high
intention, sincere effort, intelligent
direction and skilful execution; it
represents the wise choice of many
alternatives.” )

| therefore suggest to you that you
won't get “Quality” out of a manual —
but you will get it from those particular
characteristics of the human being.

Ladies and Gentlemen, this will be the
first occasion when | have opened
something and everyone got up and left.
| have probably done far too much
boring, but | hope | have struck a little
oil. | wish you every success with your
conference. | hope you leave with very
fond memories of Emerald and the
Central Highlands.

| would like to close with this little gem
from Mario Andretti, the great race car
driver, who said, “Desire is the key to
motivation, but it's the commitment to
an unrelenting pursuit of your goal —
commitment to excellence — that will
enable you to attain the success you
seek’.

With a great deal of pleasure | declare
your conference officially open and |
wish you all the success that you seek.
Thank you.

Cr. C. W. Edmonston (Licensed
Surveyor/Emerald Shire Council
Chairman. 9/5/89.
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It is not hard 10 link cartographers to
concem with the environment:

“Cartographers make maps and charts "

Maps and charts are an essential tool in
environmental management. Hence if one
wishes to find justification in maintaining
mapping programs, such a justification lics in
the need for sound environmental management.
It behoves the Australian Institute of
Cartographers to press home the need for maps
and mapping programs whenever there is an
opportunity. Not just maps, but perhaps more
importantly a geographic information system.

It is not possible to plan the effective
use of the Nation's resources with minimal or
no adverse effect on the environment without
knowing precisely what is there, the shape of
the land, it's physical attributes, and the impact
of man's presence up until now.

Environmental Impact Studies,
although often called for, are at best limited in
their scope and fail to take a continental view.

At worst they set out to justify the unjustifiable.

Much of this is because there is no adequate
national resource of geographic information.
Environmental planning can no longer be
treated piece meal in isolated packets. If this
continent is to survive and support future
generations of Australians and contribute to
World prosperity, environmental planning
through adequate and up to datc mapping is
paramount.

Friday July 14 1989
GRIFFITH UNIVERSITY NATHAN Qid

The Australian Institute of Cartographers
is the professional body which represents those
who are involved in making maps and chans.

The objects for which the Institute is
established are listed in detail in the memorandum
of Articles of Association. The objects could best
be summarised as the following aims.

1. To promote the Science and profession
of Cartography.

2. To facilitate the exchange of ideas and
knowledge between members of the Institute and
the community in general.

Over the past decade and a half a new
type of professional has taken an increasingly
important role in Australian society. -
Environmental practice - in areas of environmental
management, science, decision-making,
consultancy, administration and education - has
become a key factor of modem society.

The people who are performing these
professional functions have ofien come from
diverse backgrounds, having initially wrained in
such fields as engineering, mining, agriculture,
forestry, planning, law, administration or
economics, o name a few. Others have had
waining specifically related to the broad range of
environmental practice or natural resource
management Whatever their backgrounds, what
distinguishes this new type of professional is the
very nature of their work and the professional
ainudes they bring to it.
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Editor: GRAHAM COOPER.

Editor’'s GComments

One of the problems of an Editor/
Journal Despatcher is keeping track of
members. To produce a mailing list
seem to be a rather simplistic
procedure but it is a difficult task. |
would urge all members who are having
problems with receiving the journal to
phone me with details of address
changes.

Another plea from your editoris foran
active campaign to attract new
members. | would ask each member to
personally approach at least one likely
candidate. The grade of membership
may be Student, Company, Associate,
Affiliate etc. The Affiliate Grade is an
interesting one because it enables
such people as Geologists, Draftsmen,
Mining Engineers, Cartographers etc.
to become involved with our Institute
and receive our Journal.

I am now, also, your Federal
Treasurer. Andrew Thomson has
generated an appropriate system and
has solved all the bookkeeping
problems associated with that duty. His
Membership Lists are the basis of my
mailing data bank The position of
Treasurer falls neatly into the activities
ofthe Journal Despatcher, and it should
be relatively easy to combine the two
jobs.

There may be more to life than
increasiing the speed of activities, but it
seems to me that just a few days after
the last Seminar | am once again
planning for the next, which is to be held
in the Newcastle area. | attended
primary school in the Newcastle district
and just recently spentafew days there.
The city itself is truly remarkable. The
motels overlook the beach which is in
the main street. The harbour and
environment have been rehabilitated. It
is a beautiful setting for a Seminar.
Nearby are the lake towns of Swansea
and Toronto. it is no more than about 10
kilometres to Lake Macquarie.

Where does time go? Suddenly it is
the seventh year of the pulbication of
our Journal. Each three months |
suddenly say “It's on again”. The time
seemsto slipbyin a dramaticfasion. My
mind has to turn to Article Sizes,
Advertising, Photographs, Lettersto the
Editor, President's and Secretary’s
Reports etc. Then there is the constant
harassment of the Printer, who always

has some reason to be one day late. But
| certainly enjoy my activity as an Editor
and thank members for electing me
once again to the position.

| was most impressed with the article:
“Drilling for Water”, and | think many
readers will agree with the logic of the
processes involved in trying to find
water. | have been associated with
searching for water three separate
times in my career and | wish | had read
this article before those times. It is a
clear and succint exposition of the
approach that should be adopted.

I would like to hear from any readers
who have been involved with searching
for water and who may have stories to
tell about their adventures. | would
welcome any lettersto the editor on this
topic.

Best wishes,
Yours in Mine Surveying,
Graham.

Sir,

The article “Prospecting for Gold” in
the last issue of the Journal brought
back many memories of my youth when
| used to do a lot of bush work and often
pictured myself as the “Complete
Prospector”. The article mentioned the
purchase of a Miner's Right and noted
that this was required before a person
could prospect for gold or minerals on
crown land. | would like to see an article
on the proper way in which a
prospecting area is pegged and the
various formalities that must be
specifically completed. | would imagine
the forms (and their numbers) would
vary from state to state. It would be
interesting to see an article on Miners
Rights in each state. There could be a
comparison of cost, area, powers
bequeathed, labour conditions.
comments on access to private lands
etc.

One of the pieces of equipment that
the author neglected to mention, and
which | found useful was a Screen, with
which | separated the large gravel from
the material which | intended to wash in
the pan. Another useful tool is a bar
magnet. | always carried explosives but
these would not be suitable until the
amateur had some experience with an
old hand.

Yours sincerely,
J. Ballard.

Sir,

The advertisementin the Marchissue
of our Journal concerning the
forthcoming conference at DDIAE to be
sponsored by IEMS and titled “The
Surveyor in a Sensitivie Environment”.

The practical problems associated
with mining and the environment are
notto beignored but we must be careful
that we do not confuse the function of
criticism with the function of reform or
solution. We certainly should be able to
critically analyse our actions with a
great deal of clarity; more than the
emotional critic.

Mining is foremost associated with
people, theirimpact on the earth, water,
air and wild life. Mining is a greatly
enhanced method of erosion. It does
cause some damage and destruction
but we do take measures to remedy
these harmful aspects of mining.

Environmental problems are being
mentioned more and more in the paper
and on television and problems with the
environment has brought about the
downfall of at least one state
government, whether rightly orwrongly.
Concepts about the environment, some
obviously not logical, have prevented
several major mining enterprises from
proceeding.

We, mining surveyors, and aligned
professionals, such as geologists,
mining engineer, and mine
rehabilitation specialists should think
very carefully about this particular
seminar and take the opportunity to
express our views about poliution and
the effects of mining on the
environment and help to aggressively
refute some of the emotive statements
that are picked up by the press and
published with little regard forcomplete
honesty and the further effects on our
industry.

Yours faithfully,
P. Rogers.




GO TOTALLY WILD

The Wild TC1000, innovative in design, competitive
in price. And backed by Wild Leitz world-wide.

With built-in portable REC-module, the TC1000
is set to become the standard field total station.

Each portable data module can contain up to 500
data points, and just a couple of these would pro-
vide all the field recording requirements of the
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And naturally all this technology is compatible
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THE TC1000. TOTALLY WILD.

Backed by CONSULTANT and SERVICE support

NSW (02) 888 7122. VIC (03) 20 6986. QLD (07) 854 1988. SA (08) 212 7677. ?’/
WA (09) 382 3922. TAS (002) 23 4962. PNG 25 6500. NT (08) 231 1896. ////// WI lD LEITZ

NEW ZEALAND (04) 69 4693 and (09) 39 4495.




Here’s why more Engineers
and Surveyors are using them

* Economic

The instatlation of FENO marks
is fast and inexpensive when

Simplicity
Installation only takes a few
minutes, simply drive the

galvanized steel spike into the
ground at the desired point,
release the steel securing

compared with the cost of
installing marks embeded in
concrete.

prongs and fit the head cap. ¢ No transportation of

Your permanent mark is heavy bulky materials.
installed and ready for ie. Water and Cement.
immediate use. The mark can be used

There is no digging or immediately.

concreting involved. e Labour saving. No digging.
Security Each mark weighs approx 1 kilo
The FENO mark is driven into ~ and very easy to transport. There
undisturbed ground and is no need to transport Cement
therfore less likely to be or Water.

effected by errosion or
subsidence. Special heads are :
available that allow the spikes FENO — The Best Survey Nail.
to be driven down flush with its domed top provides excellent elevation
the surface. Ideal in areas reference and the machined indent, perfect
where vehicles or mowers may ' Ay o

threaten marks. Head caps

containing a magnet are

available for easy detection

with magnetic locators should

the mark be buried accidently

or intentionally for security

reasons.

FENO — takes the doubt out of marking
For further information

PERKINS INSTRUMENTS PTY LTD (INC. NSW)

PO. BOX 115 TURRAMURRA -
NSW 2074 AUSTRALIA o (02) 488 8788






