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QUEENSLAND - AUSTRALIA -
PHYSICAL AND SOCIOECONOMIC
CHARACTERISTICS

Physical:

1. Queensland is the second
largest State in area of the
Commonwealth of Australia, covering
almost one quarter of the continent. It
has a total area of 1,727,000 square
kilometres, with a length north south of
2,100 kilometres and a width of 1,450
kilometres. The Great Dividing Range
runs parallel to the eastern seaboard
separating the narrow, well watered
coastal strip from the drier interior.

2. Along its 5,200 kilometres of
coastline are numerous istands with the
Great Barrier Reef shielding two-thirds
of the eastern coastline.

3. It has an equable sub-tropical to
tropical climate.

SOCIOECONOMIC

4. Queensland, the most
decentralised State in Australia, has a
population of two and a half million,
being 16% of the national total. The
population is distributed mostly along
the coast, and is densest in the South
East Corner within 300 kilometres of
the capital Brisbane.

5. Founded in 1824, Queensland
was part of New South Wales until
1859, when it became an independent
CrownColony.In 1901 itjoined with five
other Colonies to form the
Commonwealth of Australia. Limited
powers including Defence and Foreign
Affairs were vested in the
Commonwealth. The residual powers
including land administration and
issuing of land titles remained with the
States. Local Government of towns and
shires was established leaving Australia
with three tiers of Government under
the Westminster System.

6. The economy, founded on the
pastoral industry, is based heavily on
primary production, with meat, wheat,
wool, sugar and minerals its principal
exports. Tourism is rapidly increasing in
significance in the State and National
economies.

7. The mixed economy, which is
market driven, has been severely
impacted by the downturn in world
commodity prices, giving added
impetus to the development of the high
technology and service industries.

INTRODUCTION

8. The Queensiand Surveying and
Mapping Industry is a recognised
sector of the State’s industrial economy.
It has three distinct sub-sectors defined
on the basis of their function:
® a public sub-sector servicing
Government and the public interest;
@ a private sub-sector servicing the
market place; and
® an education sub-sector servicing
the needs for teaching, research and
the development of the industry’s
intellectual resources.

9. Within the developing multi-
disciplinary nature of our industry, a
related sub-sector has been
recognised with linkages to the broader
industrial environment comprising
computer manufacturers, software
firms, marketing services, valuers, real
estate agents and the like. Its
composition varies from time to time
and this area is not specifically dealt
with in this paper.

10. Industry leaders have realised
that, in order to achieve economic
growth and increase the contributionto
the creation of wealth for the State and
Nation, the Industry must acquire an
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appropriate structure and develop
effective management systems.

11. This can be accomplished by:
® the adoption of a strategic approach
to its activities;
® an understanding of its internal
economic structure and of its external
environment; and
@ the development of mechanisms
conducive to productive interaction,
including the resolution of disputes,
internally and with external groups.

12. The Industry has learnt from hard
experience that, critical to its successful
management, is the installation of
appropriate interface management
mechanisms. Efficient interface
management involves attaining
effective communication and
co-operation through the processes of
planning, quality management,
facilitation, stimulation, co-ordination,
and technology transfer. Queensland
now has a wellmanaged and successful
Surveying and Mapping Industry, which
can confidently expect a period of
growth and prosperity lasting into the
next century. This has evolved through
a long and tortuous process of
consultation and negotiation to gain the
consensus needed to advance from the
‘limbo’ of some ten to fifteen years ago
to its present level of sophistication.

(continued Page 3)
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Secretary’s
Report

It is with some regret that | am
reporting the retrenchment of about
100 employees from Rhondda Colliery.
You may imagine the far reaching
consequences of such events on a
small city such as Ipswich. But, we must
continue with our work and our lives.
There has also been a significant
downturn in the mining industry in New
South Wales and quite a few of our
Institute members are now unemlioyed.

| am pleased to support the action
adopted by our Federal Councillors
with respect to a ONE YEAR
MORATORIUM on fees for retrenched
members.

o — o — o — o

In this issue members and interested
colleagues will note the “Call for
Papers” for the May 1988 Seminar. The
theme of the Seminar will be “Towards
the Future: Technology and the Mine
Surveyor”, and members who are
contemplating presenting a paper
shouid send in their abstract before
Friday, 9th October, 1987.

There are still some vacancies for
accommodation at the Seminar Venue,
“The Brisbane City Travelodge”, and if
you want to be a resident at the centre
of actionandsocialise with old friends it
would be advisable to notify the
Convenor fairly soon.

The Seminar Committee will be
obtaining some “Three Day Expo
Passes”. The normal visit is $25. These
“Three visit passes” will cost $40.
Contact the Convenor if you wish to
purchase one.

Best Wishes, Hugh Taylor

President’s Report

My second report for 1987 comes to
you in the midst of very difficult timesfor
the Coal Mining Industry in Australia.
Already some of our members in the
Hunter Valley have lost their jobs. ltis in
times like this that professional groups
such as A.LM.S. have an important role
to play by introducing and/or maintaining
the highest technical standards, thus
providing best economic advantage to
our respective companies.

As mentioned in the June 1987
edition, the executive have made a
“Submission on the SurveyorAct” to the
South Australian Department of Lands.
To date | have received no feedback on
this matter.

In New South Wales, Federal
Councillor, Kerry Anderson has teamed
up with New South Wales Vice-
President, Peter Eason, to review
education of Mine Surveyors. At a
recent meeting with Keith Brown, Head
of Surveying, and Daryl Adam, Head of
Mining with TA.F.E. in New South Wales
the following topics were discussed:

— Current technical education. Courses

| am aware that many other people in
New South Wales and other States are
concerned by the issue of educating
Mine Surveyors and have conducted, or
are conducting, reviews such as that
outlined above. In order to co-ordinate
these on-going activities or, if you wish
to offer your point of view, please

contact Peter Eason on 065 724166.

| congratulate the following office
bearers elected at the recent Annual
General Meeting of the Upper Hunter
Division of A.LM.S.
President: Steve Lamb(Hebden Mining)
Vice-President: Peter Eason (BP - Coal)
Secretary: Adrian Barwick (Drayton Coal).
Treasurer: Rick Cairns (Elcom)
Publicity Officer: Paul Wilkinson

(Lemington Mine).

need to be upgraded to an Associate
Diploma level by updating the Syllabus.

- Standards expected by the
Examiners’ Board.

— Requirements for a common national
correspondence course for all States
without duplication.

- Inter-state standards and reciprocal
rights of Mine Surveyors.

- “End on” education.

NOTICE TO ALL MINE SURVEYORS REGARDING RETRENCHMENT
Because of the financial hardship brought about by the recent downturn in

the mining industry, one years subsidised membership in the Australian

Institute of Mine Surveyors is offered to all retrenched mine surveyors and

surveying trainees throughout Australia.

Conditions:

1. Retrenched non-members of AIMS may apply for one years subsidised
membership in our insititute.

2. Retrenchedfinancial members mayapply fora full reimbursement of fees.

3. All such applicants shall be granted full membership privileges and be
graded according to their relevant professional qualifications.

4. All such applicants receive quarterly issues of the Australian Mine
Surveyor together with newsletters and will be welcome to attend
meetings and social functions.

. The cost of membership for these applicants shall be supported by
Federal Treasury.

6. The cost of newsletters, the Australian Mine Surveyor, and the issue of
membership certificates shall be valued at $25.00 and shall be supported
by the Federal Treasury; however State divisions or local branches are
invited to support this cost voluntarily on a per head basis, wherever
their financial circumstances permit.

7. Applications shall be addressed to Mr. Hugh Taylor, Federal Secretary,
AIMS, P.O. Box 109, Rhondda Collieries Pty. Ltd.

Ipswich, Qld. 4305. Telephone: (07) 282 1311. )
andshallinclude copies of relevant certificates and previous position held
in the mine surveying industry. .

8. This offer is valid from June 1987 to June 1988; the intention is to keep
mine surveyors in touch with the industry, whether employed or otherwise.

9, The membership rate for applicants suffering retrenchment or financial
hardship is $2.00, and should be payable to the Federal Secretary.

This Notice is issued by the Federal Councillors of the Australian Institute

of Mine Surveyors — August, 1987.

[$)]




THE QUEENSLAND SURVEYING &
MAPPING INDUSTRY - INTERNAL
INTERFACES 1824 to 1970 -
HISTORICAL PERSPECTIVE

13. From its origins in satisfying the
needs of the early pastoralists and
farmers for land use planning, security
of title, and a reliable cadastre, the
Industry was, until 1970, heavily
oriented towards cadastral surveying.
During this period the public and private
sub-sectors were identifiable but
frequently conflicting forces. The
education sub-sector emerged only
after the craft based article system of
training was gradually replaced by
formal education from 1950 to 1970.

14. The public sub-sector consisted
principally of the Survey Office, a
division of the Department of Lands. It
concentrated on cadastral surveying
for land alienation and settlement,
cadastral mapping, and a small amount
of topographic mapping after 1950.
Other public needs were satisfied by
“inhouse” organisations which
gradually appeared, operating within
the Goverment structure, to service
various industry sectors (e.g. roads,
railways, water resources, mines etc.).

15. The private sub-sector, consisting
of a large number of small practices
(often single practitioners) was chiefly
engaged in cadastral surveying
associated with the use of land and its
planning and development. By 1970
this sub-sector had almost self
destructed by overspecialisation in
cadastral surveying.

16. There was little or no recognition
orawareness of an industry identity and
an almost deliberately cultivated lack of
concern for each others problems.
Little meaningful interface activity
occurred with the education sub-sector
except for considerations of course
content. Mechanisms for interface
management were few and operated
more by default than by planned intent.
The Surveyors Board, was chaired by
the Surveyors-General and dominated
by Government representatives. The
Institution of Surveyors, Australia
(Queensland Division) (ISAQ) was the
most successful body at sponsoring
interaction. Generally dominated by the
private consultants, ittended to operate
on a single issue basis, with some
success in attaining communication but
little in gaining co-operation. The Board
of the Faculty of Engineering at the
University of Queensland, of which
Surveying was an insignificant member,
was the only formal interface
mechanism available to the academics.
The National Mapping Council (NMC),
founded in 1945 with membership
restricted to Commonwealth and State
Governments, served a useful function
within the public sub-sector nationally,
but made little contribution to the State
Industry.

17. In general, by 1970, the structure
was weak and interaction was
extremely limited. The early reputation
of surveying as a highly regarded
profession had been seriously eroded.
1970 to 1984 - AN EMERGING
INDUSTRY

18. By 1970, a gradual diversification
of activities into photogrammetry,
mapping, land use planning etc., had
begun in tandem with an upsurge of
development in the Queensland

economy. The weak organisational
structure of the Industry was unable to
cope. To overcome the dilemma, a
Committee of Enquiry was set up to
investigate measures for rationalisation.
As the result of its recommendations
the Survey Office was established as a
separate entity in 1975 and restructured
as the Department of Mapping and
Surveying (DMS) in 1976. The
Surveyor-General was granted
Permanent Head Status in 1980. The
DMS became responsible for the needs
of Government and the community for
Surveying and Mapping products and
services. As a matter of policy the DMS
began gradually withdrawing from
routine production which is being
progressively transferred to private
enterprise. It co-ordinates many
requirements of other Departments
principally by arranging contracting to
consultants. A major part of these
requirements (especially those of an
engineering nature) are still serviced
‘in-house’ by the Departments
themselves.

19. Radical changes were made to
the Surveyors Act in 1977. Registration
is now a general recognition of
professional competence by the State
with the licence to perform cadastral
surveys, an endorsement of that
registration. The Surveyors Board was
increased to nine members with
majority representation nominated by
the private sub-sector.

20. Foliowing strong support for the
findings of the Committee of Enquiry by
the IASQ and arecognition that a united
front was needed to project a higher
community profile, the Association of
Consulting Surveyors Queensland
(ACSQ) was founded in 1973. This
representative body of private
consultants soon became an active and
financially viable organisation. This has
been accomplished in a spirit of co-
operation despite the environment of
intense individual competition in the
market place.

21. The confiict between academics
and practitioners over whether course
content should be general or purpose
motivated resulted in a new course in
surveying and mapping being
introduced into the Queensland
Institute of Technology (Q.1.T.)
whose charter is industry oriented. This
course was in direct competition with
the University of Queensland.
Paraprofessional courses were also
commenced at two decentralised
provincial centres. There was a medley
of academic courses competing for a
limited number of students, and little co-
ordinated attempt to maintain a
scientific and technological base to
support ongoing development.

22. By the 1980’s the beginnings of
an emerging industry structure were
evident. The conflict between
Government institutions and private
enterprise was abating and the need for
a rationalised education system was
forcing more meaningful interaction
with the academics. The need for better
communication was apparent.
Organisations, with recognised
spokesmen who could speak with
authority were beginning to appear on
the scene. The DMS, was doing much to
sponsor interaction between all
sections of the Industry at every
opportunity. The need for formal

interface management mechanisms
was becoming evident.

23. One of the first initiatives was the
formation in 1975 of a Surveying
Technical Advisory Committee
(STAC) to solve common technical
industry problems. STAC was formally
disbanded in 1986. In 1976, the
Queensland Surveying and Mapping
Advisory Council (QSMAC) was
constituted to rationalise State
Government requirements and
co-ordinate departmental activities.
Membership is drawn from Queensland
Government Departments that carry
out mapping and surveying activities.
Observer status is granted to other
State Government agencies and the
Commonwealth. The supporting
Advisory Committee, from which special
interest groups are drawn, is open to
broader participation including the
private and education sub-sectors.

24. The ACSQ was by now accepted
as representing the major part of the
private sub-sector of the industry. The
academic sub-sector had by 1984
accepted the need to put its house in
order and introduce more efficient
interface mechanisms. The ISAQ
continued to provide a forum where a
broad cross-section of the surveying
profession could interact. However, this
forum did not cater adequately for a
large section of the industry, particularly
in the paraprofessional and technical
areas.

25. A number of groups, bound by
common interest and whose boundaries
transcended the interfaces of the
formal organisations, formed special
interest groups. Brought about in some
part by disaffection with the ISAQ's
semi-elitist policies, the groups
provided forums which disclosed many
topics of interest and concern. They
included the Institution of Engineering
Surveyors Queensland (ISEQ), the
Association of Aerial Surveyors
Australia (AASA), the Association of
Public Authority Surveyors (APAS),
the Australian Institute of
Cartographers (AIC), the Australian
Institute of Mining Surveyors (AIMS),
and the Surveying Graduates
Association. Lack of any cohesion
between them tended to nullify their
overall contribution to interface
management.

26. There was as yet no formal
recognition of the need for knowledge
of the industry’s economic structure
and there was a lack of co-ordinated
effort in conflict solving. The need fora
formal planned approach based on a
network of meaningful interface
management mechanisms had now
arrived.

1984 to 1987 - TOWARDS A
MANAGED INDUSTRY

27. By 1984, QSMAC had proved
almost entirely reactive and was by
nature limited to public sector interests.
A need was recognised to provide a
mechanism for broader industry input
to both Government and industry
planning. In 1985, a new organisation,
the Queensland Surveying and
Mapping Council (IAC) was formed.
Chaired by the Surveyor-General, and
drawing its members from all
recognised organisations and groupsin
the three sub-sectors, it provides a total
Industry focus. Its general role is to



advise the responsible Minister on alt
matters relevant to Surveying and
Mapping.

28. DMS, in 1984 developed a
Corporate Plan to give direction to its
activities by defining its purpose, goals
andobjectives. Toachievethe goalsthe
DMS has since been organised into
seven programs each representative of
a major Departmental function. An
annual Statement of Intentions is
produced setting out the strategies and
targets for each program. One of these
programs is the Strategic Planning
program which contains a specific
Industry Facilitation sub-program.
These are important mechanisms for
management of the DMS interface with
the Industry. Two special purpose
industry co-ordinating bodies were
sponsored by DMS in 1984/85. These
are—

@® The Joint Research Steering
Committee (JRSC) - to co-ordinate,
monitorand prioritise industry research
activity, (Chaired by DMS); and

® The Overseas Projects Study Unit
(OPSUV) - to co-ordinate the collection
and dissemination of information
regarding potential export markets,
(Chaired by ACSQ).

All three sub-sectors are represented
on both bodies.

29. In 1984, the need for rational-
isation in education prompted the
Queensland organisations to support a
move for an evaluation of Surveying and
Mapping education and training. A
study was undertaken under the
sponsorship of the Commonwealth
Tertiary Education Commission. The

Commission recommended that the
two major elements of the academic
structure (the Surveying Departments
of the University and the Q.I.T.) be
integrated to form the Queensland
Centre for Surveying and Mapping
Studies (QCSMS). The Q.L.T. campus
now concentrates on undergraduate
and practical education, while the
University provides for higher degrees
and undertakes industrial research and
development.

The QCSMS has been subsequently
expanded to include the Darling
Downs Institute of Advanced
Education (DDIAE) which deals with
paraprofessional, distance and
technical education thus providing the
opportunity to introduce a full
spectrum of “end-on” courses.
Unproductive competition for students
and duplication of academic resources
have been eliminated.

30. One major outcome of these
developments was not long in being
realised. In 1985 the Commonwealth
Government designated QCSMS, in
association with the research and
development unit of DMS, as the
Australian Key Centre in Land
Information Studies (AKCLIS). Out of
more than 140 applications only seven
Key Centres were designated Australia
wide. This is the only one for Land
Information Studies and the only onein
Queensland.

31. So we now have a recognisable
structure with internal industry
interfaces becoming more identifiable
and manageable. Some specific
examples are:

@ structuredand efficient protocoland
liaison procedures are in place
between sub-sectors;

® a Director of DMS is also a Director
of AKCLIS;

® both public and private sub-sectors
are well represented on advisory
boards to QCSMS and AKCLIS;

® co-ordinating committees such as
JRSC and OPSU continue to operate
and evolve within the industry
framework; and

® an active informal communication
network between sub-sector leaders is
maintained.

32. There are still too many players
on the stage but we do have a cohesive
industry identity in the IAC. The IAC
could have become a useful, interesting
but basically reactive discussion forum.
There were however sufficient leaders
of vision in the various sub-sectors to
introduce the major and essential
element. This is disciplined, structured
and professional Strategic Planning.
The strategic planning process is
needed not only for effective interface
management, but to place the industry
in a position to take advantage of
opportunities arising in the
everchanging technological and
marketplace environment.

STRATEGIC PLANNING

33. In July, 1985 key people from all
industry sub-sectors, together with
invited persons from key government
departments and a professional
facilitator participated in a self-initiated
industry planning session. They
hammered out a rough “blue print” for
an industry plan and charged a three
man Steering Committee of sub-sector
leaders to develop a draft plan. The
‘Future Direction Steering
Committee’ as it became known
produced several drafts which were
widely canvassed and a final version
was circulated for comment throughout
the industry. Aimost exactly 12 months
after the initial planning session a
written industry plan was adopted in
principle by the IAC (29th July, 1986).

34. While broad acceptance and
support from industry members is
essential for the plan to be effective, the
process itself requires leadership and
commitment. The need for professional
planning skills and expertise should not
be underrated. These talents, in the
general sense, can be found in
numerous consultant planners.
However, a heavy investment in time
and commitment has been made by a
number of people in the Queensland
industry who are familiar with the
technology and culture, to acquire
particular skills for our purposes. As the
planning process is an ongoing one we
are committed to maintaining this
resource.

35. Planning for an industry is
different in several aspects from
planning for a corporation or individual
organisation such as a Departmentora
single firm. The industry has no
enforcement or control mechanism
itself. The Strategic Plan is therefore
not mandatory and relies entirely on
voluntary implementation by members.
The plan provides a vision and future
direction for the industry by setting out
purpose and goals for itself and each of
the identified core sub-sectors. |t takes
note of and is closely aligned with
Queensland Government policy in the
form of the State Development
Strategy (SDS). The SDS aims at

stimulating and facilitating economic
growth and employment opportunities.
It has several specific programs similar
in their approach to those of the
industry strategic plan.

36. The IAC is responsible for
administration and ongoing review of
the plan. A second edition of the plan
was adopted by the IAC in February
1987. A written Quality Policy is now
incorporated in the plan. Council has
accepted offers by three of its members
to further develop detailed draft
strategies for attainment of the
Marketing, Human Resources and
Heritage goals. The Strategic Plan has
been noted with approvai by the
Minister responsible for Mapping and
Surveying and by State Cabinet. The
plan greatly facilitates the management
of the interfaces with Government, the
marketplace and the public generally. It
provides direction for development of
short and long term policies to promote
future growth and profitability.

37. To be successful in these efforts
we require not only good communication
and co-operation between constituent
groups and members but an accurate
knowledge of the industry’s internal
economic structure and its position
relative to the total economy. The
Surveyor-General as Chairman of IAC
has commissioned an economic study
by an independent consuitant to:
® identify the available skills and
resources;

@ identify the economic structure in
terms of capital, investment, liquidity,
production and profitability;

@ define the contribution to the State’s
economy;,

® determine the capacity to invest in
advanced technology; and

® identify which sections can be
utilised to stimulate the entry into
export markets.

38. Collection of information for this
study is complete and analysis of it is
proceeding. Preliminary analysis has
already confirmed that there is a
structural imbalance in the distribution
of resources. Some 70% of resources
are in the public sector. The capacity of
the industry to utilise these flexibly to
capitalise on opportunities in the
marketplace is consequently restricted.
The industry strategic plan and good
interface management have limited the
impact of this and provide a basis from
which to correctit over a period of time.

39. It is the Queensland experience
that there is no shortcut to or substitute
for good planning. The long and
sometimes tortuous process of obtaining
consensus requires specialist skills,
innovative thinking but above all
leadership from key committed people.
Leaders are always needed but good
planning avoids the waste and lost
opportunities that occur if an industry
relies solely on the right mix emerging
at the right time.

40. Stimulated by the Queensland
experience and lobbying by Queensland
industry leaders, and a recent inquiry
into Commonwealth Mapping Agencies,
the national industry is beginning to
foliow a similar path. There are existing
industry co-ordinating bodies at this
level but no national cohesive identity
or vision. Further effort is needed to
develop the vision and establish this
identity. The National Mapping Council
(NMC) is one such body. Others are the
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Australian Surveying Industry
Advisory Council (ASIAC) and the
Surveying and Mapping Industry
Council of Australlia (SMICA). None
are truly representative of the industry
but they are currently working on a
blueprint for establishment of anational
peak industry counci! and a national
industry strategic plan. Strong support
and not a little expertise are being
provided from Queensland.

41. Hard work and leadership have
placed the Queensland industry in a
good and improving competitive
position. We plan to stay there.

EXTERNAL INTERFACES
42. These could be categorised in
numerous ways. For the purpose of this

paper, three broad areas have been
chosen to discuss very briefly. As will
become evident this division is
somewhat artificial and the areas will
overlap in places.

THE BUREAUCRATIC INTERFACE
43. The bureaucracy acts as Agents

for Governments in three major areas

which impact on industry activities:

@ In requesting services - ‘customers’

® In administering policy - ‘regulators’

or ‘facilitators’

® |n advising governments ~ ‘lobbying

targets’ or ‘negotiators’.

44. The bureaucracy can be a
daunting maze to the uninitiated. At the
State level there are 27 departments of
State, (of which DMS is one), 134 Local

M22 Stope Mt. Isa.

Authorities and more than 600 Statutory
Authorities of various types. The federal
bureaucracy is no less daunting.

45. In Queensland the Industry
Strategic Plan takes note of the
bureaucracy’s functions and
establishes a framework through the
IAC for management of the myriad of
interfaces. Formal mechanisms such as
QSMAC, DMS, ACSQ and QCSMS
provide the opportunity for the various
sub-sectors to interface separately.
Informal communication networks of
industry leaders, members and groups
are encouraged and facilitated.
Frequent contact is maintained at State
and Regional level with Local
Authorities and their associations.
Good planning, leadership and good
communication are again the key
elements.
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POSITIONING FROM OFF-SITE CONTROL
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Abstract

This paper discusses triaxial
positioning options for use in open cut
mines. The use of off-site control
together with in-field checks of
positioning quality are stressed. Two
programmes for use in the Hewlett
Packard HP41 calculator are presented.
One programme allows computation of
the theodolite axis elevation. The
second provides the elevation of, and
horizontal distance to, mapping points
within the mine.

Introduction

Periodic surveys are needed in open
cut mines both to estimate mine
production and to facilitate mine
operation and planning. In addition,
surveys within the mine workings are
needed to locate haul roads, electric
lines, and benches in accordance with
the mine development plan.

Unfortunately, surveying within the
mine is often hampered by either the
lack of, or destruction of, horizontal and
vertical control stations. In such cases
off-site, perimeter control stations are
advantageous. These enable the
surveyor to obtain triaxial coordinates
of any position within the mine.
Horizontal position can be obtained
either by trilateration or resection.
Vertical position is obtained
trigonometrically. This paper discusses
these positioning alternatives, and
provides computer programs (written
for the HP4 1) that expedite in-mine
positioning and mapping.

Horizontal Positioning

The number and location of major off-
site control stations must be planned
with a view toward the conduct of
surveying during mining. Ideally,
sufficient off-site control should be
available to enable the surveyor to
observe a minimum of three known
points from anywhere within the mine
itself. Since geometric strength is
central to horizontal positioning, and
because destruction of some control is
to be anticipated, more than a minimum
number of control stations should be
placed during the initial mine
development survey. Additional major
control stations may have to be placed
as well, as mining progresses.

For in-mine positioning, resection is
the classical technique and has been
discussed by many authors. (1) (2)
Recent discussions of resection
techniques include those by Savidge,
and by Mitchell and Mitchell (3) (4).
Availability of electronic distance
measuring equipment, however, has
made the use of trilateration
increasingly popuilar. Savidge,
describing his experience in the
western United States, employed both
resection and trilateration for horizontal
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positioning within a large, open cut coal
mine. Of the two techniques, Savidge
preferred trilateration based on
electronic distance measurement from
the occupied point within the mine to
prisms located at control stations
outside the mine area.

Kellie, et. al. investigated the use of
trilateration for on-site positioning
using different off-site control
configurations. (5) (6) These
investigations demonstrated the
feasibility of such techniques and
showed as well the need for an in-field
check on the quality of the occupied
position.

Software to expedite in-field
horizontal positioning checks has been
published by both Capon and Done. (7)
(8) The programmes developed are
designed for the Hewlett-Packard
HP41. Capon’'s program — entitled
VARY — is of particular interest as it
enables entry of both angle and
distance observations and computes
the occupied position by variation of
coordinates. Hence, it is quite suitable
for applications where both resection
and trilaterative positioning are used.

Regardless of the positioning method
used, the importance of an in-field
check on data quality must be stressed.
If observations are in error they can be
repeated immediately and an extra trip
to the field avoided. The author's
experience in this matter indicates that
control station misidentification is more
common than a mistake in the
observation program. However, in either
case the problem can only be remedied
while in the field.

Vertical Controt

For mapping purposes, vertical
positioning within the mine can be done
trigonometrically. If the targets sighted
during horizontal positioning have
known elevation, vertical positioning
can be accomplished by observation of
the zenith angle, and by using the
horizontal distance to each observed
point which results from the horizontal
positioning solution.

Mathematicaily,

E(o) = E(c) - (H * tan (z)), where (1)
E(0) = theodolite axis elevation,

E(c) = elevation of control target

sighted,
H = horizontal distance to target
from position occupied, and
Z = zenith angle to target.

ldeally, several observations to
different targets would be made. For all
practical purposes the most probable
value of the theodolite axis elevation
would be the mean of the elevations
computed. Calculation of the standard
deviation would provide a check for
gross error as well as indicating the
quality of the observations.

As with horizontal positioning, an in-
field check on the vertical position is
indicated. To accomplish this, the
appended HP41 computer programme
is suggested. This programme — titled
ALEVEL — computes the theodolite
axis elevation based on equation (1).
Required as input are (a) number of
observations, (b) elevations of the
observed control stations, (¢) zenith
angles to the stations, and (d) the
horizontal distances from the point
occupied to stations observed. The
result of each observation is displayed.
Following final data entry the mean axis
elevation is displayed,
as well as the standard deviation of the
computed elevation. All data entry is
prompted, and all output labelled.

Topographic Mapping

Where quantity surveys are required
within the mine, the above positioning
technique becomes a basis for obtaining
topographic data. Topographic
observations usually consist of a
horizontal angle from one of the major,
off-site control stations and the zenith
angle and slope distance to the
topographic point. Where these data
are recorded in the field book for
manual plotting, an intervening data
reduction step is needed to obtain the
azimuth and horizontal distance to, and
elevation of, the point observed. The
azimuth to the observed point is based
on the azimuth of the reference line and
the horizontal angle to the point
observed. The elevation of the
observed point and its horizontal
distance from the point occupied are
found using
E(n) =E(0) + (S * cos (2)) - HR, (2)

and
H(n)=S * sin (2) (3)
where
E(n) = elevation at the point observed,
E(0) = theodolite axis elevation,
S =slopedistance to point observed,
Z = zenith angle to point observed,
H(n) = horizontal distance to point
observed, and

HR = height of the “pogo stick”.

Reduction of field observations of this
type is facilitated by programme
RADIAL, which is appended to this
paper. RADIAL requires input of (a) the
elevation of the theodolite axis, (b) the
reference azimuth from which
horizontal angles were measured, (c)
the height of the prism on the pogo
stick, and (d) the horizontal angle,



zenith angle, and slope distance to the
topographic point observed. Data
output includes (a) azimuth to observed
point, (b) horizontal distance to the
point, and {(c) point elevation. The
program loops to input step (d) for
additional points. All data input is
prompted and all output is labelled.

Positioning and Mapping Example

Assume three horizontal and vertical
control stations having the Y, X, Z
coordinates shown in table 1. These
stations are observed from a point, o,
within the mine. The horizontal and
zenith angles in table 2 result.

Solution of the resection problem
presented provides

Yo =5620.579 and

Xo = 4867.778.

By inverse, from this point, the
horizontal distance from station oto the
three control points are

OA = 306.769 m,

OB = 286.524 m, and

OC = 343.872 m, and
azimuth OA is 316°52 42"

The second step in solution requires
computation of the elevation of the
theodolite axis. Here, the elevations of
reference targets A, B, and C, the
computed horizontal distances OA, OB,
and OC, and the observedzenith angles
from o to A, B, C are the input data
required. Using program ALEVEL
provides

o(from A)=287.104,

o (from B) = 287.108,

o (from C) = 287.095,
or an average elevation = 287.102
metres. The standard deviation 0f0.008
metres indicates no majorerrorineither
data observation or entry.

The final step in data reduction is
computation of polar cocordinates to
and the elevation of the observed
mapping points. Sample data for three
points is shown in table 3. Using the
azimuth OA as reference, the theodilite
axis elevation of 287.102 metres as
previously computed, and a pogo stick
height of 1.3 metres, yields the results
presented in table 4 when computed
through programme RADIAL.

Summary

Triaxial positioning within open cut
minesis expedited by the use of off-site
control. The use of a hand held
calculator and suitable software
provides a rapid, cost effective, in-field
means of detecting gross observational
errors.

Not addressed by this paper is the
question of absolute data quality.
Specifically, what size error ellipse
{horizontal position) or standard
deviation (vertical position) is
acceptable? While this of course
depends on a number of factors — use
of map data, distance to control,
instrumentation, geometric strength,
dust, etc. — perhaps the surveyor's best
guide is the precision actually being
obtained in specific mine surveys.
Obviously, one function of a technical
society should be the exchange of
information of this type from which
standards can be developed. What
experiences, or perceptions do AIMS
members have with such in-mine
positioning methods?
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Station Y X _ S
A 5844.503 4658.099 304.822
B 5907.055 4873.006 311.189
[} 5800.189 5161.015 327.161
Table 1. Plane coordinates and elevations of control station
targets
Station Horizontal Zenith T
Observed Angle Angle = e
A o 8641 40"
44°09°50" o
B o 85711 45"
57°28°00" o
C 83721°15"
Table 2. Observed horizontal and zenith angles to control
station targets from occupied station.
Point Horizontal Zenith Slope
Observed Angle Angle __Distance (m)
o1 25°10" 30" 92°20 35~ 108.372
02 109037'17" 86°18° 21" 56.663
03 337008'25" 82°16 10" 209.307
Table 3. Observed angles and slope distances from occupied
station to mapping points.
"Point Horizontal
Observed Azimuth Distance (m) _ Elevation (m)
01 342703 24" 108.281 281.372
02 66°30°11" 56.545 289.453
03 294%01° 29" 207.405 313.957
Table 4. Reduced field data showing azimuth, horizontal distance

to, and elevation of, mapping observations.

Programme Name: ALEVEL (HP41)

Objective: This programme
computes theodolite axis elevation
based on the known elevation of an
observed point, measured zenith angle
to the point, and the calculated
horizontal distance to the point. It is
intended for use in topographic mapping
where trigonometric observations with
EDM are being used. The programme is
designed to support two types of field
operations:

(a) free positioning with X, Y, Z
determined from off-site control,
and

(b) noncoincident control network
surveys where horizontal
positioning is obtained from
occupied traverse stations and
vertical control is separate.

Using the programme: The
programme prompts the user for (a)
number of observations, (b) reduced
level of observed point, (c) zenith angle
to observed point, and (¢) computed
horizontal distance to point observed.
The elevation at the axis is computed
and displayed for each observation.
Following all data input the mean
elevation and standard deviation are
labelled and displayed.
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TOPCON GTS-3B and FC-2

The perfect combination for mine survey work where

vertical heighting, speed of data collection and integrity of
data are paramount concerns.

GTS-3B, the smallest and one of the lightest total stations available, can continuously transfer
instrument data without touching data collector, and can measure and record any combination of
values inside 4 seconds of time.

FC-2 data collector is faster than small computer type machines, is waterproof and robust. It is
designed for the single purposes of collecting survey data, and controlling set-out, and does so
with absolute precision, integrity and speed.

These are the features you want in your mine survey environment.

TOPCON

.... simply, the EDM standard for Australia.

' : | EI DER Instrument Co. P/L Brisbane Office: 60 Logan Road, Woolloongabba,

Brisbane — Ph. (07) 3918666

HEAD OFFICE AND FACTORY: 253 PRINCES HIGHWAY. ARNCI IFEF QVAMEV aanc



1 TM‘EVEL 15 TZANG? 30 EX Pro.gra'mme Name: RADIAL (H F’-.41).
Objective: This programme provides
2 CLE 16 PROMPT 31 1sG ol azimuth horizontal distance to, and
T elevation of topographic points observed
3 NR? 17 HR 32 GTO 01 ) : .
with theodolite and EDM equipment.
4  PROMPT 18 TAN 33 MEAN Using the programme: The
T programme prompts entry of (a)
5 1000 19 1/X 34 MRL = elevation of theodolite axis from
T program ALEVEL, (b) reference azimuth,
6 / 20 HDIST 35 ARCL and (c) reflector height for initial data.
For each point observed (a) horizontal
M .
7 1 21 PROMPT 36 AVIEW angle, (b) zenith angle, and (¢) slope
8  + 22 * 37 STOP distance are entered.
Output displays and labels (a)
9 STO 01 23 CHS 38 SDEV azimuth to, horizontal distance to, and
T (c) elevation of observed point. The
10 LBL 01 24 RCL 02 39 SDEV = programme then loops to horizontal
11 RCL 01 25 + 40  ARCL X angle entry. . .
Programme Assumptions: This
12 Tgy» 26 Torp = 41  AVIEW programme is designed to support
topographic mapping by free
13 PROMPT 27 ARCL X 42 STOP positioning. Theodolite axis elevation
is found through program ALEVEL. The
14 sTO 02 28  AVIEW 43 END reference azimuth is from a resection,
29 STOP intersection, or combined resection-
intersection solution through programs
e et VARY or similar programmes.
01 LBL TRADIAL 17  PROMPT 31 - 47  STOP
02 Try = » 18 STO 05 32  LBL 02 48  RCL 07
03  PROMPT 19 Tsprst> 33 HMS 49  cos
04 SsTO 01 20 PROMPT 38 Taz = 50 RCL 06
05 TREF? 21 STO 06 35 A RCL X 51 *
06  PROMPT 22 RCL 02 36  AVIEW 52 RCL 01
07 HR 23  RCL 04 37  sTOP 53+
‘08 STO 02 24 HR 38 RCL 05 54 CL 03
09 TPrism? 25+ 39 HR 55 -
10  PROMPT 26 360 40  STO 07 56 TRL =
11 STO 03 27 X s Y 41 SIN 57  ARCL X
12  LBL 09 28 X £ Y? 42  RCL 06 58  AVIEW
13 THANG 29 GTO 02 43+ 59  STOP
14 PROMPT 30 360 a4 THDIST = 60 GTO 09
15 STO 04 45  ARCL X 61 END
16  Tzang? 46  AVIEW

T1000 DIOR 3002.



MAP-MAGIC Geographical Systems are a powerful
and flexible family of mapping products.

MAP-MAGIC comprises — MAP-MAGIC will provide —

Social mapping

Earth resource mapping

Statistical mapping

Water and soil conservation mapping

Forestry mapping

Cadastral mapping

Utilities & services mapping

Facility mapping

Topographical mapping

Traffic and police mapping

Local Government mapping

Land Inventory mapping

Tourist mapping

Statutory administration mapping

Census mapping

Pz KINGDOM PTY LTD

Al 5 Devin Street. Ryde. Australia

o g
Telex AA 72017 KINGDM

27 Manning Street Miiton. Qid 4064
Phone 107) 369 0311

Intelfigent digitising

Extensive geometric functions
Graphical text editor

Point, line, circle & polygon mapping
Automatic polygon generation

Polygon analysis, buffering & overlay
User-definable mapping symbols
User-definable line symbols

Hierarchal or relational (SQL) data base

Integration with

— Engineering design & works management
System

— Hydrographic survey/offshore location system

— Topographical/contour mapping system

— Engineering/cadastral survey system

Communications

* % % % % % % % % ¥
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A METHOD FOR THE RANDOM POSITIONING

OF BATTERING CONTROL

USING

TOTAL STATION AND POCKET
COMPUTER

Author:; D. J. Vella
20th May, 1987.

Introduction:

‘Total Stations’ are a majoradvance in
surveying instrumentation and
significantly increase productivity
when applied to a task correctly. Often
theirmaximum efficiencyisnot attained
without a data collector and a data
processinginfrastructure. This is usually
the case for detail and topographical
surveys, however, there are many
applications where aTotalStation gives
improvements in productivityin a ‘stand
alone’ situation.

This paper describes a very efficient
method of setting out earthworks using
a Total Station and pocket computer.

CIRCUMSTANCES

This technique was developed by the
author to lay out major mine
development in very rugged terrain.
Centreline control was totally
impractical and access into some
battering zones was possible only with
large bulldozers. These machines so
altered the topography that existing
contour plans were rendered obsolete.
Qperational economics needed to be
maintained by positioning the access
development exactly along the various
cut tops and fill toes. The machinery
needed to be positioned even as they
changed the surface which governed
that positioning.

(e

GRADE Pt2
e (Mot ,RL) EDGE

MODEL DEFINITION

CONCEPT

This battering technique uses a Total
Stationinstrument in its most advanced
mode, being the direct acquisition of
XYZ co-ordinate values and then
comparing these to the design values
modelied by a small pocket computer.

The computer program used to
calculate design valuesisthe veryheart
of this surveying system and an outline
of its functions will help describe the
basic ideas behind this concept.

Like many other programs, it too was
born at the kitchen table on a Sunday
afternoon. The most difficult part of its
development being the original idea
conceived in due necessity. The next
major task being how to squeeze itinto
the remaining 1k of available memory in
my ‘old faithful CASIO FX702P
calculator.

The Author setting up the modelling equations.
Goonyella Mine, Moranbah, Queensland.

ﬂO

The program has the following key
selectable functions.
a. Transform and Rotate station
coordinates into the centreline metreage
and offset system of the designed
earthworks.
b. Direct entry of Station - Metreage,
Offset and Collimination.
c. Define the Distances and RL’sforthe
GRADE EQUATION of the batter's edge
and the centreline Radius if any.
d. Define the Distances and Offsets for
the OFFSET EQUATION of the batter's
edge and the batter ratio.
e. Enter the observed partial XYZ
values and calculate the MOVE, either
for straight or curve geometry, to the
intersection point of the batter and the
updating GROUND EQUATION.
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~
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\
\
\
~ ~—

3
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f. List out the MOVE, Metreage, Offset,
RL and the cut or fill. Ground Equation
reset option.

The program works well, but because
of its limited nature and the complexity
of some designs where geometry is not
coincidental with either vertical or even
the edge alignments, great care must
be exercised. It is also advisable to
observe the values on known points in
the orientation being used.



WITH THE NEW ZEISS
WEST GERMAN SUPER
TOTAL STATIONS THERE
JUST IS NO COMPARISON
CHECK FOR YOURSELF!

3-5°° TOTAL STATIONS

ZEISS TOPCON SOKKISHA WILD T1000 AGA PENTAX

ELTA 4 GTS-3 SET-3 D1 1000 420 PTS-10
Weight (kg) with battery 58 62 74 6.7 79 77
Weight with case (kg) 9.0 124 128 106 139
Battery Time 10 hours 3 hours 25 hours 4 hours 2.5 hours 3 hours
Accuracy Angles H/V 33" 33" 55" 373" 3"/3" 575"
Accuracy Distances 3mm + 2ppm | 3mm + 2ppm | Smm + 5ppm | S5mm + 5ppm | 5mm + S5ppm | 5mm + Sppm
Displays on instrument 4 1 2 2 4 2

both faces both faces both faces both faces one face both faces
Number of keys
to operate 3 only 9 (x2) 20 (x2) 6 (x3) 20 16 (x2)
Double function | Double function | Triple function Double function

2’° TOTAL STATIONS

West Germany

ZEISS TOPCON SOKKISHA AGA

ELTA 3 ET1 SET-2 440
Weight (kg) with battery 6.1 83 74 79
Weight with case (kg) 93 145 128 139 znlss
Battery Time 10 hours 2-3 hours 2.5 hours 2.5 hours
Accuracy Angles H/V 2" 213" 213" 2"
Accuracy Distances 3mm + 2ppm [ 5mm + 5ppm | 3mm + 2ppm [ 3mm + 3ppm
Displays on instrument 4 2 2 4

both faces both faces both faces one face West Germany
Number of keys
to operate 3 only 6 (x2) 20 (x2) 20
Double function | Double function

Axis compensation Dual VIH Single Single Dual V/H

Additional features and programmes of Zeiss Super Total Stations:
e Computes ppm automatically after input of temperature and

pressure.

Compatible with Wild, Zeiss or Kern equipn.ent.
Corrects for curvature and refraction.
Allows for determination of index and collimation correction.
Allows for input of scale factor correction.
Elta3 allows for electronic levelling by compensator.

« Gives vertical display of slope in percent.
« Computes co-ordinates (x.y,z) in local and state systems

Computes co-ordinates of eccentrically measured points.
Determines missing distances between two points.
Computes station co-ordinates in relation to two points.
Determines remote co-ordinates in a definable vertical plane,

by angle measurement only.

AS WE SAID, THERE IS NO COMPARISON WITH THE NEW ZEISS
SUPER TOTAL STATIONS. RING [PHM|TODAY FOR DETAILS!

PHMW

NSW
(02) 977 6600

vIC

(03) 572 2133

QLD

(07) 854 1110

WA
(09) 444 0233

AUSTRALIA PTY. LTD.

SA
(08) 364 0509




CONTROL SYSTEM

This technique permits battering to
be conducted from remote control points
outside the works area. No centreline
needs to be established but it is
advisable to mark the points where
geometry changes if possible. This
helps in keeping track of the overall job.

Stations should be established to
overlook the site and their co-ordinates
derived in each of the straightand curve
geometries on which they will be used
to set out. The centreline coordinates at
the beginning of each straight or curve
and the forward centreline bearing
being used as the basis for
transformation and rotation. For curves,
the direction of the first tangent is used
as this permits on going setout from
straight tocurve without reorienting the
instrument.

The coordinate system returns
negative offset values to the left of the
centreline and positive oftset values to
the right of it. The centreline becomes
direction 0 degrees and theY axisofthe
system. The Y axis giving Metreage and
the X axis giving Offset.

\x

View of SE end of works area. A CAT D10 is side cutting in preparation
for a scraper operation.

Origin ‘l

SIGN CONVENTION

SIGN CONVENTION

The negative/positive sign convention
used to define left and right respectively
was adopted as standard for all
definition of design values. Thus
negative offsets input into the Edge
Equation causes battering to be
calculated tothe left. Consequently, itis
always necessary to define the edge as
either negative or positive and never
zero.

Circular curves are defined in the
same manner with LH curves having a
negative Radius. A radius of zero being
used to identify straights.

Cut batters are given as positive
values and Fill batters as negative.

Adherence to this sign convention
enabled a smallt amount of computer
code tocoverallcaseson eitherside for
both cut and fill situations.

POSITIONING

The batter intersection points are
found by reiteration. The prism mancan
select the most suitable positions from
which to batter the earthworks. Each
shot taken is calculated against the
model independently of any other
observation thus permitting metreage
to be changed as well as the offset
when establishing any batter
intersection point.

LEFT
- ve
Rototion | Y axis i Origin 2
RIGHT
+ve
"

The program operates with fourlinear
equations to provide the MOVE either
towards or away from the centreline.

The equations used to calculate the
intersection position are the BATTER
EQUATION (which is the resuitant of
both the Grade and Edge Equations)
and the GROUND EQUATION (which is
either horizontal or the line through the
current point and the previous point
observed).
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Most batter intersections can be
found in three or four shots with
excellent accuracy.

Good reliable radio transceivers are
essential to the efficiency of this setout
system.
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CONVERSION FOR CIRCULAR
CURVES

For circular curves the observed
positions are read in the coordinate
system based on the point of curvature
and the first tangent direction. Before
this data is usable it has to be converted
into curve metreage and offset distance
from the centreline.

Metreage is obtained by calculating

the arc distance subtending the angle
at the curve's centre point (X = +/-
Radius; Y = O) between the PC and the
observed point.

Offset distance is the difference
between the (Radius) and the distance
from the centre to the observed point,
the result being adjusted to the sign of
the Radius.

RESULTS

The smooth planes lining back
through the battering control placed
using this method indicated excellent
accuracy was achieved. Spot checks
using a different control point and
instrument backed this up.

The surveying was done with
substantial savings of manpower, time,
and physical exertion. The placing of
check control in the excavations during
construction was also easily done.

CONCLUSION

Total station instruments have the
capacity to revolutionise long standing
surveying practices, in this case,
breaking with the old centreline and
cross section system has proven to be
most beneficial.
D.J. VELLA
Senior Surveyor
Goonyella Mine.

FORMULAE

1. Transformation and Rotation.
Originfortransformation =XO, YO
Bearing of new Y Axis = RO
Point to transform =XY

X =(X-X0O)*COS (-RO) + (Y- YO *

SIN (-RO)

Y =(Y-YO-*COS (-RO) + (X-XO) *
SIN (-RO)

2. Linear Equation.

First Point =M1, V1

Second Point = M2, V2

Any Point =M,V

Gradient G = (V2 - V1)/(M2 - M1)

ConstantC =V2-M2*G

Value estimate for Metreage=V=M
*G+C.

3. Intersection of Linear Equations.
X Value of IP = Constant 2 - Constant 1
Gradient 1 - Gradient 2

R’ )

- FC 0° Y AX|S -
o“‘é’\& ~\
S
\\m«,
o+~
g \
=4
c
w

SIXv X

CIRCULAR CURVES

Centre Pt

Setting a batter board.

Typical Haul Road batter cut of about 15 metres.

(Clino in one hand, drill in the other, and lots of happiness in between).



intersection on a 35 degree slope.

run-away

“

Searching a

s

A typical pre-split highwall. Note the drill holes

2.5 km. of the Bucketwhee) system’s

in the wall. Floor to Bench level is 52 metres.

primary conveyor.



LETTERS TO THE EDITOR

Editor. GRAHAM COOPER.

EDITOR’S COMMENTS

In my dual role as Editor and
Convenor of the Seventh Annual
Seminar. | take this opportunity to ask
members who are considering
presenting a paper in 1988 to contact
me in my role as Convenor as soon as
possible, and at the latest, before Friday,
9th October, 1987.

What normally happens is that many
interested colleagues in other areas
such as Engineering and Geology offer
papers in their areas of expertise and
interest, but the Seminar Committee
are actively seeking submissions from
members first. We believe that
members have much to contribute
towards the various sub-themes of
Technology, Exploration, Education
and Underground Mining.

The President’s Report shows the
continuing interest in education and we
expect at least one paper on the work
done by the New South Wales Division.

Best Wishes, Graham.

Sir,

Excellence in Surveying Awards
have been held in Queensland Annually
since 1983. The Institution of Surveyors
Australia (Qld. Division) hosts the award
which is presented at the Institution’s
Annual Dinner.

This year for the first time, regional
finals were held with awards being
presented by the Northern, Central and
Southern divisions of the ISA.
Toowoomba hosted the Southern
Division Excellence in Surveying Award.
This award was presented at a dinner
held jointly for the award and the 10th
Annual Darling Downs Institute of
Advanced Education Surveying Seminar.

Members of the community were
amazed at the diversity of surveying
products on display. There were eight
nominations for the Southern Region
Award:

(1) “Surveying Studies by Distance
Education” Survey Program, DDIAE,
Toowoomba.

(2) “Remote Sensing - Gold Coast
Seaway”, E. C. Cottrell and
Associates, Brisbane.

(3) “Rapid Precise Heighting”, DMS,
Rockhampton and DDIAE,
Toowoomba.

(4) “Tully - Millstream Hydro-Electric
Scheme Feasibility Study”, DMS
and Queensland Electricity
Commission.

(5) “Mapping Project East Kalimantan,
Indonesia”, Heilbronn and Partners
Pty. Ltd. Brisbane.

(6) “Investigation Property Reports
Ramada Hotel Complex and the
Sheraton Hotel”, Heilbronn and
Partners Pty. Ltd., Brisbane.

(7) “The World Expo 88 Project”, Keilar
Fox and McGhie Pty. Ltd., Brisbane.

(8) “Kybong Deviation, Bruce Highway”
Main Roads Department, Brisbane.

The judging panel consisted of two
surveyors, and engineer and a town
planner. The panel commented on the
excellence of each and every
nomination, and selected “Mapping

Project East Kalimantan, Indonesia” as

the winner.

The selected nomination from the
Central Division was for “Port Curtis
Dredging Joint Venture” - Utilising
state of the art technology to carry out
the hydrographic surveying component
of the operation and for the Northern
Division “Computerising Surveys -
Field to Plan”.

In 1988 the Australian Excellence in
Surveying Awards will be inaugurated.
This will give the opportunity for Mine
Survey Industry to promote itself. With
the current economic downturn,
particularly with the mining industry,
this is seen as a wonderful opportunity
for your industry to sell itself not only in
Australia but overseas as well.

Yours faithfully, Bruce Ralston,
Toowoomba Town Group
ISA Queensland Division

Sir,

At the 10th Annual Surveying
Seminar held by the Surveying
Programme of the DDIAE on 18th July,
1987 a paper was presented by Mr.
John Makkai, Senior Surveyor, Mt. Isa
Mines, on the use of the “Reflectorless
Distomat” for the surveying of stopes
and surface stockpiles.

The surveying of stopes has always
been a problem to Mine Surveyors;
labour intensive, imprecise,
monumental calculations, etc. Surveyors
have tried (successfully) various
techniques such as triangulation with
and without lasers and photogrammetry.
They have used catapaults and bows and
arrows to place reflecting surfaces in
these voids. There has even been the
suggestion that radio-controlied model
helicopters could be used.

John described the principles that he
uses with the Wild DIOR 3002 Distomat
coupled with the T1000 Electronic
Theodolite and hence through a GRES3
Data terminal to a processorandthento
a printer and plotter.

It is believed that this paper, updated
as more experience is obtained, would
be an ideal paper for the 1988 Mine
Surveyors Seminar to be held in
Brisbane on May 13th to 16th. Thus |
would urge the organisers of this
Seminar to invite John to present this
paper.

L. B. Capon,
Head, Surveying, DDIAE.
30th July, 1987

WILD LEITZ
BRISBANE OFFICE

Chris Pitts has recently joined the
Brisbane Office as a Consultant in the
Survey division.

Chris obtained his Engineering
Surveying Certificate at the Darling
Downs Institute of Advanced Education
and spent a number of years in the
Queensland engineering industry on
geodetic control and cadastral surveys
as well as surveys for high voltage
transmission lines, power stations and
sub-stations.

For the past ten years Chris has been
heavily involved in research and
development of programs for surveying
applications as well as total
station/data recorder interfacing and
transmission line design.



MINE SURVEYING SEMINAR
BRISBANE 1988

THE AUSTRALIAN INSTITUTE OF MINE SURVEYORS

CALL FOR PAPERS

The 7th Annual Australian Institute of Mine
Surveyors Seminar will be held at the BRISBANE
CITY TRAVELODGE.

FROM
Wednesday, 11th May to
Friday, 13th May, 1988.

“TOWARDS THE FUTURE”
Technology and the Mine Surveyor.

The Seminar aims to bring those involved with Mine
Surveving together to address issues which are vital in an
environment of Dramatic Technological and Economic change.

Papers are invited from members and colleagues
relevant to the following areas:

EXPLORATION — UNDERGROUND SURVEYING
TECHNOLOGY — EDUCATION.

Abstracts of about 250 words must be received by the Convenor before 9th
October, 1987.

~ All inquiries should be sent to the Convenor:
GRAHAM H. COOPER
Box 78, Darling Heights,
Toowoomba, Queensland. 4350.

Phone (Home) (076) 36 1908, (Business) (076) 31 2544.




VICTORIA’S GOLD NUGGETS

INTRODUCTION

Gold is known as a royal metal; it is
also a rare metal, because although
widely distributed, it is generally
found in small quantities and in fine
grains. Occasionally larger lumps or
nuggets occur, and these have always
created more interest than equal
amounts of gold in a more divided
form.

Victoria has proved itself a land
unusually rich in gold, and nuggets
have been more lavishly distributed in
this State than elsewhere.

In the early digging days the
discovery of nuggets exercised a
greater fascination than the wonderful
yields of finer gold and many a
languishing rush has been
rejuvenated by the finding of a
nugget.

One of the prominent features
about nuggets is that they are far
more abundant in ‘indicator’ country
than elsewhere, such as the area
between Ballarat on the south,
Wedderburn on the north, Tarnagulia
on the east and Ararat on the west.
Within this tract nearly all the nuggets
have been found.

An ‘indicator’ is a thin bed usually of
mineralized slate or laminated quartz.
At the intersections of indicators with
quartz reefs rich patches of gold have
been found. Elsewhere the reef is
often barren of goid.

Many of the nuggets have been
found on or close to the surface, in
the alluvium or in the old buried river
channels known as deep leads.

The first nugget known to have
been found in Victoria was brought to
Melbourne from the Pyrenees by a
shepherd named Thomas Chapman in
January 1849. He sold it to the wife of
a jeweller named Brentani who
recorded that it contained 160z of
gold. Chapman was very reticent as to
where the discovery took place — at
that time it was illegal to mine gold -
but it is certain that it came from the
area known as Daisy Hill diggings.

It has long been the practice of the
finders of the nuggets to give them
names, sometimes expressing joy at
the find, sometimes describing the
shape - such as the Wedderburn Dog
and Gold Retriever nuggets, or some-
times after a notable person of the
day, as in the case of the Lady
Hotham.

Below are some notes on eleven of
the largest nuggets recorded.

THE WELCOME STRANGER

This, the largest nugget found in
Victoria, was discovered at Black
Lead, Moliagul, on the 5th February
1869, by two miners named John
Deason and Richard Oates.

They were driving their cart over a
muddy road when one wheel became
wedged against a rock. On removing
the ‘rock’ to free the wheel, it was
found to be a large nugget of gold
with some quartz attached.

It is likely that it was weathered
from the upper portion of the Black
Reef which outcrops some 50 yards
east of where the nugget lay.

As robbery with violence was
common on the goldfields in those
days, Deason and Oates concealed
the nugget behind their fireplace,
keeping a fire burning to disguise its
presence.

About a week later most of the
nugget was sold to the London
Chartered Bank at Dunolly. It weighed
altogether about 2161bs and
measured about two feet in length.
About 110zs of the gold had been
given in presents and about 30zs
were kept by the finders.

In 1905, Deason stated that quartz
separated from the nugget was
crushed with a ton of barren quartz
and 600zs of gold were recovered. He
also records that the gold smelted
from the nugget amounted to
23800zs for which the Bank paid
£9583. The price of gold at that time
was £4.1.6 per oz varying only slightly
from this figure. in 1958, the price in
Australian currency was £15.12.6 per
oz.

The site of the discovery is marked
by a stone obelisk.

THE WELCOME

This, the second largest nugget,
was found at Bakery Hill, Ballarat, in
June 1858; the gross weight was
22170zs 16dwts but about 10lbs of
quartz, clay and iron oxide were
embedded in it. When refined it
yielded about 21950zs of fine gold. It
was found by a party of 24 at a depth
of 180 feet. They sold it at Ballarat for
£10,500. It was taken to Meibourne
where it was exhibited for some time,
and sold later for £9325. It was
eventually sent to London where it
was melted down.

THE BLANCHE BARKLY

At Kingower in 1857 this very large
nugget was found at the shallow
depth of 13 feet. Its gross weight is
recorded as 17430zs 13dwts but
embedded in it was at least 2Ibs of
quartz, clay and iron oxide. This
nugget was exhibited in Melbourne
for a few months and later exhibited
at the Crystal Palace in London where
it was valued at £6905.12.9d.

THE PRECIOUS

In 1871 when many Chinamen were
working on the goldfields, Ah Chang
and his associates found a large
slightly water-worn nugget in their
diggings on the river flats of the
Rheola goldfieid. At a depth of 12ft
6ins they unearthed this solid mass of
gold, very bright and clean, weighing
17170zs. When refined it yielded
16210zs 2dwts of fine gold.

THE CANADIAN

Canadian Gully at Ballarat has
yielded many nuggets. The largest of
these was named ‘The Canadian’ and
was found at a depth of 60 feet on the
31st January 1853 by a party of four
on their claim. Although large it was
not attractive in appearance, for both
quartz and gold were dark brownish
coloured. Two of the party, who had
arrived from England only three
months earlier, immediately returned
with their find in the steam ship
‘Sarah Sands’. The nugget’s original
gross weight was recorded as
16190zs but in England the weight
was found to be 16150zs 10dwts
immediately before smelting. When
refined it yielded 13190zs of fine gold
for which £5532.7.4 was paid. Lying
close to this nugget was another
weighing 760zs.

THE LADY HOTHAM

On the 18th September 1854,
another large nugget was found near
Canadian Gully having a gross weight
of 11770zs 17dwts. However, there
was a considerable amount of quartz
and iron pyrites mingled with the gold
so that the fine gold present was
estimated at 7550zs. It came from a
depth of 135ft, the same hole also
yielding a large number of small
nuggets weighing altogether upwards
of 26400zs.

THE SARAH SANDS

Two large nuggets each weighing
over 10000zs were found within two
days of each other in the same claim
in Canadian Gully. The larger, named
the ‘Sarah Sands’, was found by a
party of three miners on the 20th
January 1853, and the slightly smaller
nugget two days later. They were
found in a drive from a pit amongst
quartz boulders at a depth of 60ft.
The ‘Sarah Sands’ which measured 20
inches by 8% inches by 5 inches and
weighed 11170zs 11dwts was
traversed by fine quartz veins. The
unnamed nugget measured 12 inches
by 6 inches by 6% inches, had a gross
weight of 10110zs 15dwts and was
found 10ft away from where the
Canadian was found shortly
afterwards. These two nuggets were
sold for about £7500. The owners of
the claim recovered another 1000zs
of gold during the next fortnight and
then sold their claim for 80 guineas.

To Be continued:

Published by Sovereign Hill, Ballarat,
with the Permission of the Mines
Department, Victoria.
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LANDMARK SOFTWARE 1N CONJUNCTION WITH
TOTAL AND SEMI TOTAL STATIONS

The totally automated surveying and engineering office comprises two distinct but interrelated areas. Landmark Surveying and Engineering Software totally
automates the computing and drafting side of the office. It eliminates tedious, and time consuming hand drafting which was performed in the past and still is

in many offices.

The other side of producing a survey or engineering plan is of course the field work. With the assistance of a Total or Semi Total Station with data collector
the field side can be totally automated, thus speeding up immeasurably the data collecting process and thereby eliminating tedious and error prone field
booking and enabling results to be fed directly into the computer for computations. To enjoy the full benefit of today's technology both field and office techni-

ques should be automated.

Landmark Surveying and Civil Engineering Software can be interfaced to most Total and Semi Total Stations which have a suitable Data Collector,
The Nikon DTM-1 Total Station and Nikon NTD Semi Total Stations interface directly to Landmark Software to form the completely automated surveying and

engineering field, design and plotting system.

NIKON PLUG-IN 60K
DATA CARTRIDGE GIVES
UNLIMITED STORAGE

NIKON DTM-1 TOTAL STATION WITH NIKON NIKON NTD SEM! -TOTAL STATION WITH

DR-1 DATA RECORDER

Special featnres of Nlkon DTM-1 Total Station
% Stores 50 points internally without data recorder
% Calculates true X, Y and Z from instrument not just latitude and departures
% Point numbers, target heights, etc, changeable on instrument
% Very simple to use — recourse to elaborate manuals not neccessary
# Designed for speed of use — ergonomically superior
% Minimum need to constantly go backwards and forwards between
Nikon Total Station and Nikon Data Recorder
% Computes between any two points in memory

Sample of meru screen RS-232C Connector
clear key Function Key
Broak key —  Cursor Keys
Character shift keys
Space key
Retuin key

Power ONIOFF
Connectorto DTM-1 ———

NIKON DR-1 DATA RECORDER

Special Features of Nikon NTD Semi Total Stations
* Ergonomically superior design

+ Dispiay flips correct way on both faces

* Easy to carry

* Gives true X, Y, Z, not just latitude and departure

* Co-axial tangents and clamps

* Attaches to Nikon DR-1 Data Collector

Data Recorders are a very important consideration when
choosing a Semi or Total Station. Some data recorders are
unnecessarily complicated, require many keystrokes to
record one line. They also involve considerable interaction
between Total Station and Data Recorder. This is time
consuming and tiring.

The Nikon DR-1 Data recorder has many features not found
on other data recorders.

Data Recorder DR-1

Special teatures of Nikon DR-1 Data Recorder

* Unlimited memory due to the use of plug-in 32K or
60K data cartridges. These cartridges store
information for up to ten years.

* Truly user programmable. Some data recorders claim

this, however, often this means that an E-prom must

be burnt in at the suppliers location. This is not user

programmable.

Minimum keystrokes to record details of a line

Uncomplicated and simple to use

The DR-1 Data Recorder does not need to be left at

or taken to the office to unload information. Data

cartidges can be sent separately.

* The 4 line screen means that more data can be
reviewed in one go.

+* Full editing capabilities — user selectable

* Three quick methods of searching for information

* Minimum keystrokes for all operations

* % %

RING
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