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The CSIRO oceanographic research vessel Franklin off
the coast of Cairns, Qld., during sea trials in March 1985.
Photo courtesy of Yon Ivanovic, Studio One, Caims.
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The Role, Organization and

Functions of CSIRO

Role

CSIRO 1s Australia's main research institution. It
carries out scientific research in support of all
major areas of Australian economic and
community interest excluding defence, nuclear
science and clinical medicine. It works
principally in the physical and biological sciences
and technologies but includes some research in
the social sciences where this is necessary to
make other work effective.

The object of approximately 80% of its work is
to increase economic efficiency in industry,
thereby improving competitiveness, promoting
employment and generating wealth in the
community. Promoting human health and
conserving the natural environment account for
approximately 15% ofits work and the remainder
1s aimed at increasing scientific knowledge
relevant generally to Australia.

CSIRO's research output includes;

e finding better ways of producing and
processing Australia's agricultural and
mineral products;

e developing manufacturing technologies
which lead to new and improved products
and processes;

@ improving communications and
instrumentation;

e developing new industrial materials and
chemicals;

e conserving and finding new sources of
non-renewable energy;

e improving water quality and availability;

e improving the built environment and
conserving the natural environment; and

e identifying ways to better health.

The results of this work are transferred to users
through publications, collaboration with State
agencies and industrial partners, licensing,
seminars and open days.

Organization

CSIRO 1s an independent statutory authority
created by the Commonwealth of Australia. It is
governed by an eight-member Executive drawn
from industry, special community interests and
scientific research. Three membersare full-time,
one being the Chairman and Chief Executive.

The Organization comprises 43 Divisions and
research Units grouped into five Institutes, Some
2500 professional scientists operate in more than
100 laboratories and field stations throughout
Australia.

CSIRO is responsible for conducting research
and for deciding, in consultation with community

representatives, what research it should
undertake. The Executive is advised by an
independently-appointed statutory Advisory
Council, which is in turn supported by State and
Territory Committees. Consultative links exist
with Federal Government departments having
strong interests in science and technology.

Functions

The formal functions of CSIRO are set out in the
Science and Industry Research Act 1948. In
summary they are:

e to carry out scientific research relevant to
Australian industry, the community, national
objectives, national or international
responsibilities, or for any other purpose
determined by the Minister;

® to encourage and facilitate the application
and utilization of research results;

@ to liaise with other countries in matters of
scientific research;

e to train research workers;

e to make grants and award fellowships and
studentships relevant to the Organization's
research;

® {0 recognize, cooperate with and make
grants to indusirial research associations;

e to establish, and promote the use of,
standards of measurement of physical
quantities;

e to collect, interpret and disseminate
scientific and technical information; and

e to publish scientific and technical reports,
periodicals and papers.
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Organization Chart

The chart shows the structure of CSIRO as at 1 July 1985.
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Chairman’s Review

The period since the Birch Inquiry in 1977-78 The culmination of the year's policy
hasbeen marked by change. I believe that activities has been the development of a
period has now reached its zenith, and that strategy for CSIRO over the next five years.
1985 will be seen as a turning point in the The strategy was derived from five
history of CSIRO, the year which has seen Executive working partiesset up in late 1984
the Organization transformed more funda- and has the following goals:
mentally than at any time since it was e to develop systematic procedures for
reconstituted from the old CSIR in 1949, identifying growth areas and assessing
In the year we have seen: the balance of research across economic
e theintroduction of a corporate planning sectors
system to decentralize research ® to concentrate CSIRO's research effort
planning and define anew the planning into fewer research programs focused
responsibilities of the Executive, on significant national objectives
Directors, Chiefs and senior
administrators

@ the launching of CSIRO's technology
transfer and commercial assessment
company, Sirotech, which has already
scored some notable successes

@ the establishment of a CSIRO Office of
Space Science and Applications
(COSSA) to coordinate and expand our
research in this area

@ the creation of a Division of Information
Technology and an organization-wide
collaborative program to strengthen
CSIRO's work in computer-based
information technologies

e the implementation of new review
procedures to give a greater say to users
of CSIRO research

® the appointment of a Director,
Information and Public Communication,
the issuing of new staff guidelines on
public comment, the launching of a
21-volume work 'CSIRO Research for
Australia’' and other initiatives to improve
communication with industry and the
Australian community

e thesetting up ofa manufacturing industry
collaborative research scheme to
promote research carried out with
manufacturing companies; the scheme
begins this year with $0.75 million,
increasing to $3 million in 1987.

These initiatives have built on earlier ones;
for example, changes to guidelines for the
promotion of research staff, which give
greater recognition to contributions to
industry and the community, are now being
reflected in staff promotions.




e tointroduce more systematic evaluation
of research

e to improve the two-way communication
of results and information between the
Organization and its user groups

e to develop better management
practices and more flexible staffing
policies.

The strategy for 1985-1990, and its
elaboration through corporate planning, will
give CSIROa clearer voice. Parliament, the
government, industry and the community
will be provided with regularly updated

statements of our objectives and priorities,
and the reasons for them. This we hope will
help overcome one of the great bugbears of
life in the public sector, the limited time
horizon of the annual budget cycle, which
militates against long-term initiatives.
Other changes to CSIRO will flow from the
review by the Australian Science and
Technology Council of public investment in
research and development, commissioned
by the Prime Minister in May. 1do not know,
at the time of writing, what the outcome of
that review will be. But I am confident that

SIRO
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itsrecommendations will help ensure, as the
chairman of ASTEC, Professor Ralph Slatyer,
has said, 'that the CSIRO of the future is
better equipped to deal with the problems
that are going to be encountered.

For much of the post-war period govern-
ment and the community largely left to
scientists the business of deciding what
research to do. That period has now finished
and its demise can be traced to several
causes. First, the early 1970s saw a growing
public disenchantment with science due to
a swing of the pendulum away from the over-
expectations of the years of Sputnik, Apollo
and the double helix. More recently, two
other developments further demolished the
laissez-faire attitude, ironically one of them
the result of scientific success: the
technological revolutions wrought by
computers, robots, space technology and
genetic engineering, with all the significance
these held for industrial competitiveness;
and the global recession of the late 1970s
and early 1980s. All over the world,
industrialized nations looked for ways of
improving the science-industry connection
in order to gain a competitive edge and
promote economic growth.

In Australia, we also experienced a local
change in perspective. The worst drought
on record, declining world prices for
primary commodities, and the country's
accelerating economic slide down through
the ranks of industrial countries, all served
to sharpen the focus on how much we spend
on research, who spends it, for whom, for
what purpose, and to what effect. A change
in government further stimulated the
questioning.

I believe CSIRO has responded rapidly to
the changed climate for research. Many of
the recent initiatives have their origins
before CSIRO's research became an 'issue’
for political and public debate. Thisisnot to
deny the value of the debate. It has given
CSIRO a new zest, a clearer sense of
purpose, a greater capacity for self-
criticism, and a greater self-confidence.
Even with the best of intentions, no
organization can be as responsive to the
community as it should be if it is left purely
to its own devices.
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But public debate can harm the best
interests of the country when it is ill-
informed and excessively partisan. I think
this danger has existed in the debate about
Australian science and technology, butIam
pleased to sense that the debate has now
reached a better-informed and more
constructive stage.

The past year or so has seen some
memorable openings of national research
facilities which will shape the future of
scientific endeavour in several fields. Inlate
1984 there was the commemoration of the
start of construction of the Australia
Telescope, followed this year by the launch
of our oceanographic research ship,
Franklin, and the openings of the Australian
National Animal Health Labcratory at
Ceelong and the Marine Laboratories at
Hobart. These and highlights of the year's
research achievements are summarized in
the next section of this report.

1985 has been a full and exciting year for
CSIRO, and a good year for me to bow out.
The seven years | have been Chairman have
been probably the most turbulent in CSIRO's
history. They have been eventful and
challenging years which I have relished. The
road we have travelled has been mainly
uphill and the hope for my successor is that
the gradient may now ease — for what the
Organization needs is a period of
consolidation, stability and untroubled
creativity.

[ am more than pleased that Keith
Boardman, my close colleague and
comrade-in-arms for seven years, will be the
next Chairman of CSIRO. While in his hands,
the future of the Organization is assured.

Finally, I give my thanks to that very
special body of people, the staff of CSIRO,
for their unfailing spirit, support and loyalty.

PNt



Highlights

Research

Counter Current Extractor

Three commercial counter current extractors
used for extracting soluble materials have been
installed in industry. The Division of Food
Research developed the extractors in conjunction
with BIOQUIP Australia Pty Ltd.

Jet Printing

A new computer-controlled technique for making
printed woollen fabrics reduces the preparation
time for new print designs from two months to
two hours, greatly expanding the market for such
fabrics. The Division of Textile Physics devised

the technique, which is to be developed commer-
cially by Wilcom Pty Ltd, an Australian company.

Diecasting

METLFLOW, die design software for diecasting,
was launched commercially during the year.
Originating from diecasting research at the
Division of Manufacturing Technology, it is being
marketed world-wide by Moldflow Pty Ltd.

Reconstituted Timber — Scrimber

A process using timber from young trees, bound
together with polymers, has entered commercial
production. The new material, Scrimber, origi-
nated from the Divison of Chemical and Wood
Technology and was developed in conjunction
with Repco Research Pty Ltd.

High-yield Cheddar Cheese

The technology for producing a cheese-base
equivalent to cheddar cheese for manufacture,
incorporating all the proteins from milk and
increasing the yield of cheese solids, has been
proven and Is now available to Australian man-
ufacturers. The Division of Food Research col-
laborated with Schrieber Foods Inc.,, Wisconsin,
to commission a full-scale plant in the USA.

Sirostrain

Sirostrain, a software package for metal forming
strain analysis, is being marketed by Kodiak Pty
Lid of Adelaide, following its development by the
Division of Manufacturing Technology.

The new ‘jet printing' technique, developed by
the Division of Textile Physics, will reduce the
preparation time for new print designs from two

months to two hours.



CSIRO scientist, Mr Ho Siauw, demonstrating
METLFLOW with an isometric view of a runner
system. The software also includes programs for
numerically-controlled machining of runners and
for analyzing heat flow.

Vision Processing

A vision processor which measures and proces-
ses objects in milliseconds, much faster than other
commercially-available equipment, has been
developed by the Division of Manufacturing
Technology and Vision Systems Pty Ltd, in
collaboration with a management investment
company, Western Pacific Pty Ltd.

Low-temperature Oxygen Sensor

The Division of Materials Science developed a
low-temperature oxygen sensor to assist with
industrial process control where temperatures of
300°-600°C are experienced. Conventional sen-
sors work only above 600°C. The sensor is being
produced commercially.

Soil Tests — Wheat Nematodes

A soil test procedure to guide decisions on
applying sprays against wheat nematodes —
based on research by the Division of Soils — has
attracted widespread use in South Australia and
Victoria.

Leucaena Utilization

Rumen micro-organisms, able to break down a
toxic chemical in the foliage of the otherwise
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highly nutritious shrub Leucaena, have been
identified and introduced from overseas by the
Division of Tropical Crops and Pastures. Without
the micro-organisms, which spread naturally in
cattle herds in the field, cattle grazing Leucaena
can be poisoned by the toxin. Dr Ray Jones of the
Division received the 1984 Urrbrae Award for his
work on Leucaena.

Cattle Tick Vaccine

Research by the Division of Tropical Animal
Science has led to the successful immunization of
cattle against the cattle tick Boophilus microplus.
Commercial vaccine production, using recombin-
ant DNA technology, is being investigated in a
collaborative project with Biotechnology Australia
Pty Ltd.

Oriental Fruit Moth Pheromone

An Australian company, Biocontrol Ltd, has
developed and marketed a system for controlling
oriental fruit moth using a synthetic version of the
natural pheromone blend, based on research by
the Division of Entomology.

Genetically-altered Blowflies

The Division of Entomology has released geneti-
cally-altered sheep blowflies in a major field trial
to test their ability to control wild flies. The altered
flies introduce genes for sterility and other
genetic defects, such as blindness in females, into
the field populations.

Shale Oil Recovery

A new process for extracting oil from Julia Creek
shale, which will reduce production costs by $4
a barrel compared with the cost of existing
technology, has been patented jointly by the
Division of Mineral Engineering and CSR Ltd. The
process is completely heat self-sufficient, remov-
ing the need for burning part of the oil shale to
produce heat.

Barrier Reef Image Analysis System
(BRIAN)

BRIAN, a remote sensing system being used in
the management of the Great Barrier Reef was
developed by the Division of Water and Land
Resources in collaboration with the Great Barrier
Reef Marine Park Authority.

CSIDA Facility

The Division of Atmospheric Research completed
the development phase of the CSIRO System of
Interactive Data Analysis (CSIDA). The system
gathers information from geostationary and polar



The Prime Minister, the Hon. R ] L Hawke,
congratulates the Chief of the Division of Building
Research, Dr F A Blakey, on his Division's input
to the GMI Council's 5-Star Design Rating project
for Australian housing.

Small wall sections mounted in a test rig are
subjected to simulated rain and wind pressures
as part of the 5-Star Design Rating project. Filling
the cavity between internal and external skins of
walls could improve the energy efficiency of
buildings; it could also increase the potential for
water to penetrate the walls.
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orbiting meteorological satellites. It will provide
a powerful tool for atmospheric and
oceanographic studies and is able to obtain the
highest-resolution weather satellite data.

Five-star Design Rating

The Division of Building Research contributed to
the Five-star Design Rating for Australian housing
which is now awarded by State Governments.
The rating takes into account such factors as glass
areas, thermal mass, insulation, overall shape and
internal layout, and their relationship to local
climatic conditions.

Events

Research Vessel

The new CSIRO vessel Franklin, Australia's most
advanced oceanographic research vessel, was
launched by Her Excellency Lady Stephen in
January. The 1100-tonne, 55-metre vessel will be
operated as a national facility by the Division of
Oceanography out of Hobart. It will serve
physical, chemical and biological oceanography.
Built at a cost of $13.3 million, the Franklin has a
complement of 25 scientists and crew.

Animal Health Laboratory

The $160 million Australian National Animal
Health Laboratory operated by CSIRO was
opened in April. The $8 million a year operating
costs of the Laboratory will be shared with the
Department of Primary Industry.

CSIRONET/National Library Link

Australia's information technology took an
important step forward through the linking of
CSIRO's computing facility, CSIRONET, with the
National Library's Bibliographic Network (ABN).
The Division of Computing Research-and a
private company, Office Automation Pty Ltd of
Canberra, developed the new computer
micronode which is a vital component in the link.

Cyber 205 Supercomputer

A new $8 million super computer — a Control
Data Cyber 205 — began operations in Canberra
in August. Regarded as the most powerful
computer in the world, the Cyber 205 has a
16-million byte memory and performs 400 million
calculations a second at peak operating speed. It
enables researchers to tackle a diverse range of
industrial and scientific problems.

Australia Telescope

Construction of the Australia Telescope at
Culgoora, NSW, was commenced in September.
The $43 million project will incorporate the
Parkes Radio Telescope, a new antenna at Siding
Spring and a six ki array of six new antennas at
Culgoora. Together they will operate as a giant
300 km diameter radio telescope.

COSSA

A CSIRO Office of Space Science and
Applications (COSSA) was set up to coordinate
and expand space research and development.
The Office will concentrate on areas which will
assist Australian industry to participate in
international space business, especially in
communications, meteorology and remote
sensing.

Animal Ethics Committee

CSIRO has established a committee to advise it
on the ethical and social issues involved in the
care and use of research animals.
Representatives of animal welfare, livestock
industries and academia are included on the
committee.

McMaster Fellowships

The setting up of the Sir Frederick McMaster
Fellowships will enable eminent overseas animal
and plant scientists to visit CSIRO.

SIROTECH Launch

SIROTECH Ltd, the Organization's technology
transfer company, was launched in March by
Senator the Hon. John Button, Minister for
Industry, Technology and Commerce. The
company will market CSIRO research and
technology, provide business advice and manage
CSIRO's industrial property portfolio,

Program for ASEAN

A CSIRO-managed program to help member
nations of ASEAN upgrade the management of
their research and development started in March.
Seminars and workshops will be organized
through national scientific institutions in the six
ASEAN countries,

New Division

CSIRO's new Division of Information Technology
was set up. Dr G E Thomas, Director of the
Edinburgh Regional Computing Centre, was

appointed Foundation Chief and will take up his
position in August 1985,



The Vice-President of Academia Sinica, Prof. Yan
Dong Sheng and Dr Paul Wild, Chairman of
CSIRO, sign the first major scientific cooperation
agreement between the two organisations.

ASTEC Review

In May the Prime Minister, the Hon. R ] L Hawke,
announced a major review of Government-
funded research and development, focusing
initially on CSIRO. The review is being
undertaken by the Australian Science and
Technology Council (ASTEC).

New Chairman

Dr Keith Boardman was named as the next
Chairman of CSIRO following Dr Paul Wild's
retirement in September 1985, Dr Boardman has
been a full-time member of the CSIRO Executive
for eight years.

Marine Laboratories

The $13 million CSIRO Marine Laboratories in
Hobart were opened by the Hon. Barry O Jones,
Minister for Science, in May. The five-building
complex will accommodate the Divisions of
Fisheries Research and Oceanography, formerly
housed at Cronulla, NSW.

Research for Australia

Two volumesin the ‘Research for Australia' series
were launched in June, Titled 'Advanced
Materials'and ‘Energy’ they are the first of a series
of 21 simple and comprehensive guides to CSIRO
research. The rest will be released progressively
over the next 12 months,

China Science Agreement

An agreement between CSIRO and Academia
Sinica, China's largest scientific research
organization, was signed by Dr Paul Wild and the
Vice-President of Academia Sinica, Professor
Yan Dong Sheng, in Canberra in April. The
agreement enablesup to 10 Australian scientists

to visit China and the same number of Chinese
scientists to visit Australia each year.

Corporate Policies

Research Management

The Executive has introduced new measures to
improve decision-making within CSIRO.

Corporate Planning

A corporate planning system has been
introduced. Each cycle will start with planning
guidelines from top management, giving
managersat all levels an indication of the broad
directions they should follow in formulating plans.
Plans will be formulated at Division, Institute and
corporate levels. Research users will be involved
in the development of plans and the evaluation of
progress.

Strategy for CSIRO 1985-1990

Executive working parties were setup in 1984 to
consider: balance of research effort;
concentration of research effort; assessment of
benefits from research; interaction with industry:
and human resources. A strategy for CSIRO
covering each of these areas has been
determined.

Divisional Reviews

The Executive has formalised and updated the
Divisional review system. Components include:
external chairmanship of review committees;
membership to include representatives from staff
associations and the CSIRO Advisory Council:
regular program reviews; and a more open and
consultative review process,
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Distribution of Research Effort

CSIRO'sresearch classificaton scheme has been
amended to include new sectors, Multi-sectoral
Technologies, comprising biotechnology,
information technology and space technology,
and International Aid.

Growth areas nominated for 1984/85 and
1885/86 are:

1984/85 1985/86

Biotechnology Yes Yes
Advanced materials Yes No
Generic (broadly applicable)

manufacturing industries Yes Yes
Information technology Yes Yes
Waterand soils Yes Yes
Plant diseases Yes Yes*
Oceanography Yes No
Space technology No Yes
Raw materials processing No Yes*
Human nutrition No Yes*

* Second priority growth areas.

Oceanography research has been expanded
substantially since 1979. The status of advanced
materials will be reconsidered later in 1985/86.

Resources to undertake expanded activity in
the Executive's designated growth areas come
mainly from redeployment of existing resources.
In 1884/85, fewer resources were available for
redeployment because costs associated with
Government-directed repairs, maintenance and
an occupational safety and health program had
to be absorbed.

CSIRO’s Commercial Policies

The main aim in conducting research for
Australian industry is to maximise national benefit
through contributions to commercially-viable
innovations. A subsidiary aim is to maximise
CSIRO's revenue from its commercial trans-
actions. SIROTECH Ltd provides a business-
oriented approach to commercializing CSIRO-
generated technology.

Prospective partners are involved as early as
possible in industrially-oriented research
projects. Where appropriate, exclusive licences
are negotiated with individual Australian firms.
Where an arrangement with an overseas-based
firm offers the best avenue for obtaining maximum
beneiits for Australia, the potential for future
involvement of Australian firms is reserved.

Research Reviews

Reviews were completed of the: Divisions of
Mineralogy and Mineral Physics, Division of
Horticultural Research; Division of Plant Industry,
Division of Tropical Crops and Pastures; inter-
actions between the plant Divisions; and calibra-
tion services provided by the Division of Applied
Physics,

Work continued on a subject review of mate-
rials science and technology, and commenced on
reviews of the Divisions of Food Research and
Environmental Mechanics. The Divisions of
Groundwater Research, Applied Physics and
Chemical Physics will be reviewed in 1985/86.

Sectoral Reports

Manufacturing Industries

Detailed policies for research in support of
Australia's manufacturing industries were given
in the 1980/81 and 1983/84 Annual Reports.

Steps to implement these policies include:
redeployment of resources into generic
manufacturing technologies (robotics, sensors,
flexible manufacturing systems, CAD/CAM) and
other areas such as advanced materials,
biologically-active chemicals, processing of raw
materials, energy saving devices and metal
fabrication processes; building up resources in
eight research topics designated by the
Executive as having highest priority; upgrading
consultative mechanisms with industry to assistin
program selection; participation in specific
industry councils forming parts of the Australian
Manufacturing Council; and initiation of an
Industry Collaborative Research Program to give
industry the opportunity to set objectives for a
certain amount of CSIRO research.

Rural Industries

The major areas within the rural industries sector
are agriculture, forestry and fisheries. Executive
policies on these areas were described in the
1981/82, the 1980/81 and 1979/80 Annual Reports
respectively.

Areas in which research was strengthened or
new initiativesundertaken included: selection of
pasture species for nutritional value; manipulation
of rumen micro-organisms; delivery of
supplementary mineral nutrients to sheep and
cattle; computerised management of grazing
animals (GRAZPLAN); immunization to improve
productivity; rangelands research; increased



collaboration with State departments on plant
pathology research; and establishment of the
National Bushfire Research Unit.

Mineral, Energy and Water
Resources

Minerals — Remote Sensing

There has been a rapid evolution in the geological
applications of remote sensing with potential for
identification of minerals. Research includes:
instrument development; information on land
topography from radar images; evaluation of the
data from the NOAA satellites; and rapid
transmission technigques,

Energy — Qil Shale Research

Work 1saimed at reducing the costs of extracting
oil from shale, including research into the
structure and behaviour of the components of oil
shale, techniques to hydrotreat shale oil to
produce gasoline directly, avoiding a refining
stage, and the possible environmental effects of
an oil shale industry.

Water — Crop Irrigation

Work is aimed at achieving savings in irrigation
agriculture (accounting for 74% of the water used
in Australia) and at increasing the yield of
irrigated row crops. Research includes computer
management (SIRAGCROP), plant root zone
mnvestigations and monitoring of soil salinity.

Conservation and the Natural
Environment

Research topics include:

e Soil Resources, Conservation and
Management: the mapping of Australian soil
and soil conservation (soil inventories,
stability, nutrients, infiltration and run-off of
water),

e Land Use: conserving the values of land —
productivity, water yield, nature
conservation, living environment — and the
understanding of interrelationships.

e Ecology and Environment: processes by
which fire, grazing and nutrient levels affect
natural plant communities, biological control
and fauna conservation; and water quality and
supply, and the biology, ecology and
dynamics of marine plant and animal
populations.

e Flora and Fauna: endangered plant species,
plant toxicology and identification of resource
stocks, exploitation and conservation of

germplasm, systematic biology of Australian
insect fauna, and the physiology and habitat
requirements of vertebrates.

e (ceans: physical oceanography, chemical
oceanography, air-sea interactions and
remote sensing of sea surface temperature.

e Atmosphere; atmospheric processes,
including weather, climate and atmospheric
pollution.

o Astronomy: the Australia Telescope, due for
completion in 1988,

e Environmental Protection: the treatment and
disposal of wastes, the effects of contaminants,
global atmospheric pollution and the
protection of the human environment from
insect pests.

Service Industries
Urban and Civil Engineering

Work is aimed at fostering innovation for the
building and construction industry and includes
research on aggregate stability, the use of
slab-on-ground for domestic construction and the
development of computer systems for use by local
government,

Health

CSIRO's medical research policy was reported in
the 18983/84 Annual Report. Research areas
include associations between diet and human
health, food safety and medical technology.

Physical Standards of Measurement

CSIRO fulfils statutory obligations relating to
standards. Research includes microwave
calibrations at higher frequencies,
electromagnetic distance measurement,
measurement of low temperatures and
collaboration with Australian industry through an
Applied Physics Industrial Program.

Multi-sectoral Technologies

Biotechnology

CSIRO's program embraces the development of
useful products and processes from
micro-organisms and mammalian cells and
genetic modification of plants and animals to
improve productivity. Major research areas
include the production of new vaccines, the
development of diagnostic probes and the use of
genetic surgery for improved plants and animals.



Information Technology

A Division of Information Technology was
established and a CSIRO Information Technology
Program was set up to allocate grants to external
researchers to support collaborative projects
between CSIRO Divisions and industrial or
academic partners on a 50/50 basis.

Space Technology

Work is aimed at devising applications which will
be used in Australia and fostering innovative
projects which enhance Australian industry's
capability to compete effectively in international
space technology. Itis coordinated by the CSIRO
Office of Space Science and Applications
(COSSA). Research includes space-based
communications, remote sensing and
meteorology spacecraft systems.

International Aid

Participation in aid programs is based on criteria
such asrelevance to existing research programs,
avallability of appropriate expertise, staff and
resources, cost recovery, and the existing level
of external funding in relation to Divisional core
programs. Development assistance includes
participation in aid projects, provision of scientific
experts for short-term consultancies and training
of scientists and technicians at CSIRO
laboratories. Requests for assistance are
increasing.

Administration

Management
Administrative Reviews

Reviews of: the Bureau of Scientific Services; the
Library and Information Services, strategic
research planning; Divisional reviews; and the
Office of the Executive were completed. The
committee reviewing the Organization's external
communications activities reported to the

Executive and a review of the central personnel -

function was established. COSSA was established
following consideration of the recommendations
ofa Space Science and Technology Study Group.

CSIRONET

CSIRONET was established in January 1985 from
the computing science and associated develop-
mental activities of the former Division of
Computing Research. It is managed by a Board
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of Management on a cost-recovery basis, and
alms to increase its commercial role. The financial
feasibility of restructuring CSIRONET as a
separate commercial entity outside CSIRO is
being investigated.

SIROMATH Pty Ltd

This joint venture works in mathematical and
statistical areas where commercial demand
outstrips CSIRO's capacity or is outside normal
CSIRO skills. SIROMINES, a joint venture
between SIROMATH and the French School of
Mines, doubled its turnover in 1984/85.

Personnel

Areas of particular importance were: staff
development and training, including retraining
and staff counselling; the personal counselling
service; and monitoring the effect of the revised
research scientist classification guidelines.

Consultative Council

Matters considered included: industrial
democracy, technological change; probation and
grievance procedures; staffing; internal
communications; training opportunities in remote
areas; implementation of equal employment
opportunities; and staff development and training.

Finance and Works

Major developments and activities were: the
CSIRO/Department of Finance Joint Working
Party; funding arrangements for the operation of
national facilities; the launch of Franklin; the start
of construction of the Australia Telescope; and
the openings of ANAHL and the Marine
Laboratories,

Advisory Council and State
and Territory Committees

Topics considered by the Advisory Council at its
three meetings and by the Standing Commiittees
included: CSIRO's budget appropriation 1984/85;
CSIRO's growth areas; the reviews of CSIRO's
strategic research planning activities and
CSIRO's external communication activities;
science education centres; CSIRO's reviews and
review committees; and the establishment of the
Sir lan McLennan Achievement for Industry
Award,



Corporate Policies




The holograms introducing the major sections of
this report were produced at the Division of
Applied Physics by Alexander, an internationally
known sculptor, and Dr P Hariharan, a CSIRO
scientist, under a program sponsored by CSIRO
and the the Australia Council.

They can be illuminated by a simple spot lamp;
a new processing technique gives an image
bright enough to be viewed under normal room
illumination.

One of these holograms is featured along with
some of Alexander's sculptures in the exhibition
‘Les Immateriaux’ currently being held at the
Centre Georges Pompidou in Paris.

Another set of five holograms is on display at the
Australian Pavilion at the World Fair, Expo 85, at
Tsukuba, Japan.



1. Research Management

The Executive has introduced new measures to
improve decision-making within CSIRO. These
are:
© a corporate planning system,
e a strategy for the period 1985-1880; and
e a revision of the system for reviewing the
work of Divisions.
Together, the changes are intended to provide:
e clearer aims for CSIRO,
® Detter avenues for users of research to
influence objectives and priorities;
© greater responsiveness to changing national
needs and opportunities;
e improved staff participation in the setting of
objectives and priorities;
clearer personal targets for research staff;
more systematic evaluation of research;
improved interaction with industry; and
more flexible management of staff

Corporate Planning

'‘Corporate planning' describes management
systems built around the cyclic formulation,
implementation and review of linked plans at all
levels within an organization. Managers are asked
each year to specify, concisely and simply, their
principal objectives for the planning period. Plans
for each level of management are brought
together and used as the basis for plans at the
next higher level, and these are aggregated
upwards until a plan for the organization as a
whole is formed. At each level of upward
aggregation, plans are added to or modified to
reflect objectives and priorities appropriate to
that level.

Each cycle starts with a statement of planning
guidelines from top management, which gives
managersatall levels an indication of the broad
directions they should pursue in formulating plans,

Features of the CSIRO system include:

o a flow of guidance on broad objectives and
priorities downwards from the Executive to
Institutes and Divisions;

o a flow of ideas and specific planning
proposals upwards from Divisions to Institutes
to the Executive; and

e formation of groups of research users
associated with each Division, to advise the
Chief on new plans and on outcomes of
current plans,

The system will relate primarily to objectives
and priorities for research but will also include
plans relating to administration, capital works and
personnel management.

Planning for research will concentrate on
defining objectives in terms that permit

assessment of progress. Chiefs will be asked to
prepare plans for existing areas of research, and
for new ones falling within broad areas of public
interest assigned to the Division. Within these
areas the object will be to ensure that programs
having the highest national priority are given
precedence for resources, and that lower priority
programs are terminated to free resources for
redeployment to higher priority programs.

Plans will include statements of long-term
objectives, which may have to look many years
ahead depending on the nature of the research,
but their principal focus will be on action to be
taken over the following five years. Plans will be
updated annually. Work has begun on plans for
the years 1986/1991. In the first planning cycle the
main priority will be to ensure clear definition of
objectives and timescales for programs, ways of
indicating concrete progress towards the
achievement of stated objectives, measures to
concentrate effort into nominated growth areas,
and timescales for terminating work of lower
priority.

A principal feature of the planning system is
the formation of mechanisms at Divisional level to
involve users of research in planning and the
assessment of progress towards meeting
objectives. Divisions are now forming advisory
groups, based where possible on existing bodies
related to the research interests of the Division.
These groups will be invited to participate in
formulating plans, contributing a perspective
from users of the research results, A part of this
involvement will be to review with the Chief the
Division's success in meeting the objectives of the
preceding plan.

Strategy for CSIRO 1985-1990
Issues and Goals

Five Executive working parties were set up in
1984 to consider the following questions:

Balance of research: What are the most
effective ways of determining the allocation of the
Organization's resources, e.g. across economic
sectors, research areas and technologies?

Concentration of effort: How can we achieve
the most effective degree of concentration within
the Organization in its research programs and
projects?

Assessment of benefits from research: What
processes can be established to make the most
systematic evaluation of the benefits of CSIRO
contributions to the community and industry of
Australia?
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Interaction with industry: What are the most
effective means of transferring the benefits of
CSIRO research to industry and the community,
and making known research needs to the
Crganization?
Human resources: What are the conditions of
employment, management practices and training
opportunities which will lead to the most effective
use of the Organization's human resources and
give greater flexibility to meet changing needs?
From these were identified the following goals:
e o develop more systematic procedures for
identifying growth areas and assessing the
balance of research across economic sectors;

® o concentrate CSIRO's research effort into
fewer research programs focused on fewer
national objectives;

@ to introduce more systematic evaluation of
research;

e o improve the two-way communications of
results and information between the
Organization and its user groups,

@ todevelop better management practices and
more flexible staffing policies.

Divisional Reviews

Each Division of CSIRO is reviewed regularly to

provide an independent check on its progress

and the continuing appropriateness of its

objectives. The system for conducting these

reviews has evolved over the years and the

Executive has now formalized and updated it.
The main features of the new system are

e the introduction on a formal basis of 'Chiefs'
Program Reviews' to be conducted regularly
to assist Chiefs in their management of
Divisions and to provide an input to Divisional
Review Committees;

e chairing of Review Committees, in general,
by an external member of the Review
Committee;

® Review Committee membership to include
representatives of staff associations and the
CSIRO Advisory Council; and

® amoreopenand consultative review process
and consequential elimination of the current
post-review consultation phase.
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Strategy for CSIRO 1985-1990

Balance of research effort

As Australia's main strategic research
organization, CSIRO has major research
programs in support of key broad sectors of the
Australian economy or community interest.
CSIRO 1s required to make judgments on the
extent to which it undertakes research in support
of each of these broad sectors.

In recent years, alterations in the sectoral
balance of CSIRO's research have resulted
largely from the identification of areas for growth
based on a number of social, economic and
scientific criteria, and the concentration of
additional resources into these areas. We will
continue to identify areas for growth. The
resources for increased effort will come either
from redeployment of existing resources or from
additional funding from Government or industry.

We will introduce more systematic procedures
for selecting growth areas and assessing the
balance of research across sectors with emphasis
being given to more effective consultation with
user groups.

Currently our designated growth areas are:

First priority —

e developing and encouraging the application
of computer-based information technologies
in all sectors of industry and the community;

e developing technologies that are widely
applicable in manufacturing industry,

e contributing to the management of Australia's
precious resources, its soils and water,
currently being seriously degraded,;

e encouraging the development of an
Australian space industry;

e developing and applying biotechnological
techniques to improve Australian agriculture
and create new manufacturing opportunities.

Second Priority —

e controlling plant diseases, which exact an
enormous cost from Australia's agricultural
industries;

® increasing the value to Australia from primary
products through further local processing;

e improving the health of the Australian people
through nutrition research.

Other topics may also receive increased
resource allocation as a consequence of
Divisional or Institute priorities, or through
mncreased contributions from users.

Criteria to be used in determining growth areas
and for assessing sectoral balance have been
developed (see inset). It is not possible to weight



Criteria for assessing research areas

National Benefits

(1) Wealth generation
Does the area have high potential for making a sustained
contribution to the generation of national wealth through
exports or in the domestic economy?

(2) Employment generation
Isthe area capable of contributing substantially to the level
and quality of employment in Australia?

(3) Quality of life
Can the area make an important contribution to upgrading
the health, welfare or social amenity of Australians?

Scientific

(4) Fertility of field
Isthe problem amenable to solution through researchand
does the field of science or technology involved show
promise of major developments in Australia on a
reasonable time-scale?

(5) Future requirements
Are there potential benefits for Australia in developing
expertise in a new field?

Quality of Staff

(6) Availability
Does CSIRO have high-quality staff in the area, or can it
recruit new staff or redeploy existing staff after suitable
training within a reasonable time?

Funding Requirements

(1) Internal resources
Are the resources required for effective prosecution of the
work commensurate with the likely benefits and are they
within CSIRC's ability to provide?

(8) External funding

Are there sound prospects of attracting external funds to assist

in mounting a viable research effort?

Appropriateness for CSIRO
(9) CSIRO's role and charter
Are the nature and objectives of the research required
consistent with CSIRO's role and prescribed functions?
(10) Other research bodies
Are there other bodies that are more approprate to
undertake the work?
(11) Collaboration and contracting-out
Should the work be undertaken in collaboration with other
research bodies or contracted-out where appropriate
external skills are available?

Utilization of Research Results

(12) Technology transfer
Are there existing or potential customers for the work
and sound prospects for effective transfer and, where
appropriate, commercialization of research results?

External Commitments
(13) Political or commercial commitments
Arethere political or commercial considerationsattached
to initiation or continuation of work in a particular area?
(14) External relations
Are there special concerns or obligations to national
bodies or interest groups that should influence the
initiation or continuation of researchin a particular area?

these criteria, the relative importance attached to

individual criteria being dependent on the

objectives of the research and the intended
application of results. Nor is it possible to produce
aquantitative ranking of proposals based on these
criteria. Nevertheless, they are important for
examining proposals and sectoral balance more
systematically. These criteria cover factors such
as:

® the potential of an industry to generate wealth
and employment including contribution to
exports;

e the promise in each area for major scientific
advances and the likelihood that they will be
taken up;

e the availability of resources and skills.

Concentration of Effort

As part of the planning processattention will be
given to greater concentration of CSIRO's
research into areas of the highest priority.
Resources allocated to a program will depend
not only on its importance but also on the
timescale necessary for its effective application.
Institutes and Divisions will apply specific criteria
when deciding whether to start or stop particular
programs of research.

The selection of research topics for priority
support and for termination, and the
concentration into fewer areas by redeployment,
must involve careful assessment of benefits and
costs, consultation with users and flexible and fair
personnel policies. These aspects are
considered further below.

Evaluation of research

Both the quality of the research and itsrelevance
to national objectives are important aspects of
programs of research that must be regularly
assessed. Division Chiefs will have primary
responsibility for evaluating research and
informing their Institute Directors and the
Executive of the outcome of such assessments.
During the next five years, CSIRO will be
emphasizing more systematic evaluation of
research in our corporate planning and review
processes. Evaluation of the potential benefits of
research should be carried out:
e when the decision is made to begin work in
a particular area;
® at regular intervals during the course of the
research work;
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e following completion of the research and
adoption of results.

The first (prospective) evaluation will be
carried out by the Chief and research staff in
collaboration with Divisional advisory
committees, which include user representatives,
and also, when appropriate, with CSIRO's
technology transfer company, Sirotech Ltd.

Periodic assessment of research quality and
benefits will be carried out as part of 'Chief's
programreviews, asanecessary complement to
the formal Divisional review process. Many
programs are already assessed frequently as a
result of individual management practices by
Chiefs, or through longstanding arrangements
with funding and advisory bodies.

These evaluations will be used by Divisional
review committees which assess the broad
objectives and achievements of Divisions. The
evaluations at each stage are therefore an
important component of the Organization's
on-going management process and in the
development of our research strategies.

The final (retrospective) evaluation should
provide a realistic check on the earlier
assessments. It may also provide valuable
information for other prospective assessments
and for demonstrating the worth of research to
the nation. However, evaluating the ultimate
benefits of strategic research is a difficult task
because the methods for doing this are the least
developed. Part of our strategy is to pursue the
development of these procedures.

Interaction with industry and the
community

CSIRO's interactions with industry, government
and the community are an important two-way
communication channel we wish to strengthen.
We have already implemented initiatives
resulting from a number of recent reviews and
others will follow (for example, from the recently
completed review of external communications).
Central to these moves has been the setting up
of Sirotech Litd to assist with the process of taking
CSIRO inventions and technology directly into
industry and bringing knowledge of industry's
needs to CSIRO.
We will build on this effort by continuing to:

® interactwith potential customersin the setting

of research objectives and in evaluating the

results of research;
® encourage more day-to-day contact between

staff and potential customers, more
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secondments between CSIRO and industry
and other bodies, and more user-oriented
seminars and courses;

e take a more active role in persuading
government to adopt policies which will
generate greater awareness of science and
technology in industry and the community.

Human resources

The productivity and effectiveness of CSIRO
depend heavily on the motivation of its staff and
the management environment in which they
work. Status and recognition are important
contributing factors to this motivation, while our
work environment has enabled CSIRO to employ
innovative staff of world class. It is crucial that the
Organization continue to attract and retain staff of
the highest quality.

But in these times of limited growth, or even
diminishing resources, CSIRO needs greater
flexibility in personnel management in order to
be able to respond more rapidly to changing
national needs and to maintain the maximum
efficiency of staff.

Historically, CSIRO's personnel policies have
been tied to those of the public service. This has
limited CSIRO's ability to develop the most
appropriate personnel management policies best
suited to its objectives, role and funding
arrangements. We will examine the relationship
between CSIRO and the Public Service Board.

Our policies will emphasize training and staff
development to improve CSIRO management
skills and maintain the effectiveness of all staff.
Individuals must be involved in decisions about
career changes and accept the need in many
instances for retraining.

We will examine the present merit promotion
system to ensure it provides adequate motivation
for senior levels in the various staff categories.
Early retirement and superannuation are other
areas we will address. Many staff are deterred
from changing jobs because they want to keep
superannuation entitlements. Also staff employed
for fixed terms have difficulties in preserving their
superannuation benefits if they move to other jobs
in the private sector, We will be examining
superannuation schemes in an attempt to optimize
arrangements for all staff,

These areas will be examined, and action
initiated, in close consultation with the
Organization's line managers, staff and staff
associations.



2. Distribution of Research Effort

This chapter sets out the current distribution of
CSIRO'sresearch effort and lists research topics
identified by the Executive as growth areas for
expansion. It forms part of the Organization's
response to its statutory reporting obligations.
The latter are discussed in detail in Appendix IIL

CSIRO has developed a classification scheme
which is used to present and describe its
research effort. The scheme was originally
prepared for strategic planning purposes and
contains major sectors broken down pro-
gressively into sub-sectors and research areas,
The scheme is used in CSIRO to meet
management and reporting needs and continues
to evolve in line with changes in these
requirements.

For 1984/85 the classification scheme was
revised and now covers seven sectors including
the major new sector, Multi-sectoral
Technologies, introduced to highlight the
Organization's work in the emerging new
technologies of biotechnology, information
technology and space technology. :

Table 2.1 shows the distribution of resources to
researchareasasat 30 June 1985 according to this
classification scheme. A version of Table 2.1 has
appeared in each annual report since the
reporting year 1978/79 and, subject to the
comments in the following paragraph, it is
intended that year-to-year comparisons of Table
2.1 figures should indicate shifts in the allocation
of CSIRO research resources between broad sets
of national objectives, In this table percentage
allocations are presented for professional staff
directly involved in programs of research and for
expenditure.

In the 1983/84 Annual Report attention was
drawn to a new basis for allocating Divisional
research programs to the research areas of the
classification scheme. The most significant aspect
of the new classification approaches introduced
in that year was that programs were assigned
proportionally to up to three researchareas. They
were allocated on the basis of the purpose for
which the research was conducted, or the most
direct Australian beneficiary or user. It was found
that some of the research area categories carried
forward from previous years were not well suited
to this new approach to classification.
Consequently a revision of the research area
categories was carried out during 1984/85. These
various changes to the classification scheme
make comparisons between Table 2.1 data for
1984/85 and previous years difficult but are
regarded as necessary to present more clearly
the Organization's allocation of resources to major
industry groups and areas of general community

interest, In summary, major changes introduced

in 1984/85 are:

e the separation at sector level of resources
devoted to multi-sectoral technologies:
biotechnology, information technology and
space technology;

e the separation at sector level of resources
specifically directed to international aid
which had previously not been separately
identified;

e some reshaping of the sub-sectors, notably in
the Conservation and the Natural
Environment, Manufacturing and Service
Industries sectors; and

e at research area level, a general redefining
of the research area boundaries and titles,
particularly in the Rural Industries and
Conservation and the Natural Environment
sectors.

Research now classified under multi-sectoral
technologiesand international aid was previously
classified mainly under manufacturing industries
and rural industries, leading to drops in the latter
two sectors. Readers wishing to pursue year to
year comparisons in more detail should contact
CSIRO.

Table 2.2 shows the allocation of financial and
staff resources to the Divisions and independent
research Units which make up the CSIRO
Institutes,

Designated Growth Areas

The Executive periodically designates research
areas where growth will be specifically
encouraged. For 1984/85, the nominated growth
areas were:
e Dbiotechnology
e advanced materials
e generic (broadly applicable) manufacturing
technologies
information technologies
water and soils
plant diseases
oceanography.
Significant changes or developments within
eachofthese areas are described in the following
section. For 1985/86, the Executive has revised
the list following consultation within CSIRO and
comment from the CSIRO Advisory Council. The
1985/86 growth areas are:
First priority for growth
e biotechnology
e information technology
e generic (broadly applicable) manufacturing
technologies
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@ space technology

® water and soils

Second priority for growth
® raw materials processing
e human nutrition

® plant diseases.

Significant expansion of research in
oceanography has taken place since the area was
first designated for growth in 1979/80 and, while
the area remains of high importance, the
Executive believes that adequate resources are
now being devoted to thisarea. The designation
of advanced materials as a growth area has been
deferred pending completion of the review of
materialsscience, including advanced materials,
which is due in October 1985, and subsequent
decisions by the Executive on this review.

Significant changes within 1984/85
Designated Growth Areas

Biotechnology research continued to expand
during 1984/85. In Divisions in the Institutes of
Animal and Food Sciences and Industrial
Technology work increased on vaccine
production by genetic engineering and peptide
synthesis techniques. The principal targets
remain vaccines against rotavirus infections of
animals and humans, sheep footrot, helminth
parasites of sheep, infectious bursal disease and
infectious laryngotracheitis of chickens, cattle tick
fever, and cattle tick. Bluetongue isan additional
important target. The Institutes' project, in
collaboration with the Australian National
University, on poxviruses as universal vectors for
vaccine genes also received increased support.
Research on the modification of the genetic
structure of ruminants to gain higher productivity
was expanded. The Division of Tropical Animal
Science began work on embryo manipulation and
in vitro fertilization, which are key techniques in
eventually achieving animal gene modification.
Work was strengthened in the Division of Animal
Production on gene manipulation of rumen
micro-organisms aimed at enhancing their ability
to degrade low quality feedstuffs for higher
energy yields. Additional resources were
devoted to research on the genetic engineering
of cheese starter bacteria to improve their
reliability in factory use. The Wheat Research
Unit has increased its effort on the cloning of
genes relevant to grain quality. It has appointed
aresearch scientist to work in the Division of Plant
Industry, which is taking a complementary
approach to the study of genes for cereal grain
proteins.
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In the Institute of Industrial Technology
research on the scale up of biotechnology-based
vaccines for infectious bursal disease virus
(IBDV) in poultry and footrot in sheep has
progressed rapidly and commercial agreements
to transfer this technology to industry are
currently being established with assistance from
SIROTECH. The IBDV vaccine is being
developed in an inter-Institute collaboration
between the Division of Animal Health, the
Division of Protein Chemistry and the Division of
Chemical and Wood Technology, funded by a
grant from the National Biotechnology Program.
The footrot vaccine is being developed by the
Divisions of Animal Health, Protein Chemistry,
Molecular Biclogy and the University of Sydney.

The algal technology project in the Division of
Chemical and Wood Technology has ended and
three professional staff from thisarea have been
transferred to the industrial microbiology section
to assist in the commercial development of the
IBDV vaccine. In the Institute of Biological
Resources biotechnology-based techniques have
been given additional emphasis in regard to plant
viruses (see plant pathology), studies of the
symbiosis of legume pasture plants and
Rhizobium (the basis of nitrogen fixation in such
plants), work on genes controlling photosynthesis
and research into genetic manipulations which
may produce better and safer insect pest control
systems. With rapidly increasing knowledge of
ways of manipulating genetic material, especially
through recombinant DNA techniques,
improvements in techniques for a range of
biological research have become possible. A
stage may be approaching at which advancesin
other aspects of biological research will become
the limiting factor in determining the best uses
for biotechnology methodologies.

A comprehensive statement on the current
research in biotechnology in CSIRO, including
areas expanded over the reporting year, is at
Chapter 10.

Extra resources for advanced materials were
not provided during 1984/85 pending the receipt,
due in October 1985, of the subject review on
materials science and the Executive's
consideration of its recommendations. However,
the momentum generated by the injection of new
resources during the previous reporting year
carried over into the current year and several
advances were made. In the Institute of Energy
and Earth Resources the second stage of the
ICI-CSIRO joint project on zirconia manufacture
is now under way following a successful search
last year for suitable process concepts. ICI
Australia is building a $6 million pilot plant in two



sections. The first will be used on a company site
to evaluate a new process for extracting crude
zirconia from zircon sand. The second, at the
Division of Mineral Chemistry, will be operated
jointly to test the new chemical purification
process. The Division of Applied Physics in the
Institute of Physical Sciences has made three
research appointments to the area of thin film
coatings. Thin films have application in coatings
of optical components, hard coatings of toolsand
gears, and coatings of magnetic matenal for
information storage, e.qg. discs. The Division has
also designed and constructed a plasma
processor for the Division of Mineral Chemistry
to produce zirconia from zircon sand for PSZ
ceramic. The Division of Materials Science
continues to provide scientific support for Nilcra
Pty Ltd, whose major new manufacturing plant for
the PSZ ceramic was opened during the year.

In the area of generic (broadly applicable)
manufacturing technologies there was a further
increase in staff in the Division of Manufacturing
Technology within the Institute of Industrial
Technology. Five professional staff have takenup
posts in Melbourne to expand the work on
robotics, flexible manufacturing systems, artificial
vision and computer-aided engineering. Three
additional positions are being filled in the
Adelaide Laboratory of the Division for work on
simulation and production planning and control.
Three professional staff in Adelaide have been
redeployed into this general area from other
programs in the Division. In the
newly-established Sydney laboratory of the
Division four positions are being filled for work
on machine control systems and laser
development and applications. In the Division of
Textile Physics work on filtration technology has
been extended by the appointment of an
additional research scientist.

In the Institute of Animal and Food Sciences
the Division of Animal Health is collaborating with
manufacturing industry on the development of
new methods of anthelmintic drug treatment. The
Division, together with the Division of Animal
Production, is working with a commercial partner
in developing the CSIRO-invented sustained
release device to deliver anthelmintics
continuously or intermittently in the rumen. This
will enable a single administration ofa device to
achieve prolonged control of parasitic infections.
The Division has discovered and patented a
means of potentiating the action of anthelmintic
drugs by the co-administration of another
compound which alters the metabolism of drugs
in the liver. This will enable the efficacy of certain

anthelmintics to be improved or dose rates to be
reduced.

The Division of Food Research expanded work
on counter-current extraction which provides a
highly efficient means of recovering soluble
materials. The method has widespread potential
in the food industry, especially for juice
extraction, and commercialization is proceeding
rapidly through Bioquip Australia Pty Limited.

In the Institute of Physical Sciences the Applied
Physics Industrial Program has had its first year
of complete operation. Five new professional staff
have been appointed, and four scientists
redeployed, to work in instrument development
related to manufacturing. Areas covered include
instrumentation for monitoring the shape oflarge
gears, ultrasonic non-destructive evaluation of
steel castings, industrial temperature
measurement for manufacturing aluminium,
cryogenic magnetic separation of minerals and
lon-assisted optical coatings.

In the area of information technology the

-highlight of the year was the establishment of the

Division of Information Technology within the
Institute of Physical Sciences. The Division is
setting up laboratories in Sydney and Melbourne
to achieve the closest possible linkage with the
Australian software and hardware industries and
with university groups. During the year the CSIRO
Collaborative Program in Information Technology
was initiated and $320 000 was distributed to
Australian industry and tertiary educational
Institutions to support collaborative work 1n
information technology with various CSIRO
Divisions. In addition, $500 000 was allocated to
support further existing Divisional programs and
the fostering of developments in software and
hardware related to the particular industries
served by those Divisions. Elsewhere in the
Institute of Physical Sciences, many activities of
the Division of Radiophysics are being reoriented
towards core fields of information technology.
Among these are new programs in gallium
arsenide device technology, novel techniques for
image and signal processing and special designs
implemented on VLSI (Very Large Scale
Integration) chips. The Division of Atmospheric
Research has developed, jointly with a
Melbourne company, a stand alone image
analysis terminal capable of sophisticated
manipulation of satellite image data.

In the Institute of Industrial Technology, several
projects in the Division of Manufacturing
Technology relating to artificial vision, modelling
of solidification 1n casting and of control in arc
welding have been modified to include some
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Information technology research related to
manufacture. In the Division of Building Research
there has been increased commitment to
developing information technology, in particular
to research on expert systems which will optimize
the planning, design and use of constructed
facilities and to developing and applying artificial
intelligence techniques as computer-based
decision support systems for the building industry.

The interests of the Institute of Bioclogical
Resources in this field concentrate on the use of
information technologies in such applied fields as
management decision programs and expert
systems. The extensive use of computers and
microprocessors in agricultural and bioclogical
research was outlined in the 1983/84 CSIRO
Annual Report. The year 1984/85 was marked by
the successful use of these innovations inside and
outside CSIRO.

In the Institute of Energy and Earth Resources
specialist integrated information systems are
being developed in the Division of Mineral
Physics to allow remote sensing data and
geophysical data to be modelled and displayed
using microcomputers in isolated field offices or
in small organizations. The systemsare based on
computer software developed in collaboration
with the mining industry through its research
association AMIRA. The Division isalso involved
in developing portable digital data collection
techniques for use in remote and harsh areas.

Research in water and soils is concentrated in
the Institutes of Biological Resources, Energy and
Earth Resources and Industrial Technology. In the
Institute of Industrial Technology a continuing
change in emphasis in the research program of
the Division of Chemical and Wood Technology
has seen an expansion in the work on biological
techniques for wastewater treatment at the
expense of physico-chemical techniques,
Research is currently concerned with the
disposal of organic materials in domestic
wastewater but will be extended to the more
intractable materials present in industrial
wastewater. Three support staff have been
redeployed into this area during the year. In the
Institute of Energy and Earth Resources research
is continuing in the Division of Groundwater
Research on developing better methods for
quantitative prediction of groundwater system
behaviour and better management of some
specific groundwater problems. In the Institute of
Biological Resources work has been
strengthened on the physical aspects of the
relationship between water and soils and on
hydrology, limnology and land stability. Related
to this, a more closely integrated approach to
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research on soil/plant/water relations in
heavy-textured irrigated soils is being developed
as part of project SIRAGCROP, based on the
Murrumbidgee Irrigation Area, In the Institute of
Physical Sciences, erosion research has been
strengthened by the appointment of a research
scientist to the Division of Environmental
Mechanics to work on aspects of water erosion.

Inthe plant diseases growth area, researchin
the Institute of Biological Resources is
concentrated in the Divisions of Plant Industry and
Tropical Crops and Pastures. As foreshadowed
inthe 1983/84 Annual Report, a senior officer has
been appointed as CSIRO's plant pathology
coordinator, and has been assessing needson the
basisof the earlier review decisions. Steps have
been taken to strengthen the work on
anthracnose disease of the tropical legume stylo
by establishing a CSIRO-funded group at the
University of Queensland. Work on nematodes
affecting plant roots has been strengthened in the
Division of Soils, partly by the transfer of an
experienced scientist from the Division of
Horticultural Research. Biotechnology
approaches to virus diseases in horticultural
cropsand pasture plants have been strengthened
by additional staffing. Work has commenced on
biological control of the weed spiny emex, but at
this stage it cannot be predicted whether plant
pathogens or insects may prove effective control
agents.

Thiswasa year of consolidation in the area of
oceanography, with the Division of
Oceanography approaching full research
strength. Staff moved into the Marine
Laboratories in Hobart and the new
oceanographic research vessel Franklin was
commissioned. An independent steering
committee, having a majority of members,
including the chairman, external to CSIRO, was
established to oversee the vessel's operation as
anational facility, and a separate group has been
formed to provide expert technical and
management support for the vessel. Projects
completed included the Australian Coastal
Experiment, a major study of coastal trapped
waves off the south east Australian coast, and a
series of multi-disciplinary cruises in Bass Strait.
In large-scale oceanography, expendable
bathythermograph routes have been established
using merchant shipping in the western Pacific
and eastern Indian Ocean as part of a major
international program studying climate
predictability in relation to tropical ocean
variability. A network of tide gauges to determine
mean sea level also has been established as part
ofthis program. Franklinundertook its first series



of research cruises to the Coral Sea, while
development began on the BUNYIP
programmable towed body for the study of ocean
microstructure. A study was commenced of
surface waves and swell in the Southern Ocean,
supported jointly with funds provided on behalf
ofthe off-shore oil industry, with wave rider buoys
to be deployed off Tasmania's west coast.

Redeployment

Resources to undertake expanded activity in the
Executive's designated growth areas come
mainly through redeployment of existing
resources. These fall into two main categories:
vacant positions released for redeployment by
the Executive asa result of the normal process of
staff turnover, and personnel redeployed by
Chiefs and Directors from work of lower priority
or completed work. CSIRO's Budget allocation
provided no additional funds to meet increased
operating costs in 1883/84 and 1984/85, and
insufficient funds were provided to cover the full
cost of Government-directed repairs and
maintenance and the Occupational Health and
Safety Program in 1984/85. These factors required
the Executive to cut programs. Asaresult, fewer
redeployed resources were available to support
increases in the growth areas.

In the Institute of Biological Resources, main
redeployments were:

o the completion of the main round of staffing
ofthe new plant/soil research group based in
Perth;

e stepstoredeploy research effort in north west
Australia from Kununurra to Katherine, where
the new work will be mainly on dryland
agriculture;

e strengthening of soils work in south eastern
Australia and the eastern tropic zone;

e increasing effort on rangelands research
(based at Alice Springs and Deniliquin) and
on nature reserves (based at Helena Valley,
near Perth), and

e transfer of pine breeding staff from
Mt Gambier to Brisbane.

Plans have been announced for redeveloping
and expanding CSIRO's bushfire research
through a National Bushfire Research Unit, with
staff based at Yarralumla (ACT) and Aspendale
(Melbourne).

Main redeployments in the Institute of Animal
and Food Sciences were in;

e the Division of Animal Health which has been
able to strengthen biotechnology by reducing
the level of some more traditional areas of

research in bacterial and parasitic infections
and plant toxins;

o the Division of Molecular Biology which has
reduced research on cell differentiation and
epidermal growth factors;

e the Division of Tropical Animal Science which
has ceased research on heat tolerance in
cattle;

e the Division of Animal Production where 35
staff have been redeployed into
biotechnology since 1980/81 from several
areas of research such as early pregnancy
diagnosis, lactation anoestrus, environmental
physiclogy, and animal nutrition,

As positions have been filled at the Australian
National Animal Health Laboratory, research
effort in biotechnology has grown and now
mvolves 40% of the research staff at the
Laboratory.

In the Institute of Industrial Technology, 42
professional staff — amounting to 8% of the
Institute’s total professional staff — redirected
their activities in the course of the year either to
the Executive designated growth areas as
indicated above or to other Institute priority areas
accepted by the Executive. In particular:

substantial redeployments were carried out
in the Division of Applied Organic Chemistry
to broaden the scope of its biological organic
chemistry program and the use of its strategic
polymer research to produce specific
products in collaboration with three
companies;

o inthe Division of Textile Physics work on fibre
physics has ceased and the effort directed to
the more industrially-oriented fabric group;

e in the Division of Textile Industry new
projects have begun which will lead to new
end products for wool.

Professional staff numbers in the Executive's
designated growth areas were unchanged in the
Institute of Energy and Earth Resources, while in
the Institute of Physical Sciences the main
redeployment has resulted from closing the
Australian Numerical Meteorology Research
Centre, (ANMRC), the build up of construction
work on the Australia Telescope, the preparation
for closure of the Cloud Physics Laboratory in
Sydney and significant moves into projects
related to information technology and space
technology in the Divisions of Atmospheric
Research and Radiophysics. In the Division of
Applied Physics the strengthening of advanced
materials work and the expansion of the Applied
Physics Industrial Program has resulted in a
reduction in standards activities. The Division of
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Atmospheric Research has made further cuts in Division of Information Technology was

cloud microphysics, weather modification established primarily with new staff positions and
research, and smog chamber studies. It has using resources released by the transfer of the
redeployed resources to remote sensing VLSI group to industry (See Chapter 10). The
research and to the developing, and subsequent Division of Mathematics and Statistics has
commercializing, of an image analysis system for continued to move resources out of statistical
satellite signals. The ANMRC was closed on support for biclogical sciences and into the

31 December 1884 and its resources were designated growth areas of generic (broadly
transferred to the Division of Atmospheric applicable) manufacturing technologies,
Research and to the Bureau of Meteorology. The oceanography and information technology.

Table 2.1 CSIRO Research Areas 1984/85

Manufacturing Industries % of Total % of Total
Direct Research Direct Professional
Expenditure Staff

Technology — based manufacturing

industries
Scientific and electronic equipment
and instruments 1.90 2.11
Chemicals, polymers, pharmaceutical
and veterinary products 3.31 3.46
Fabricated metal productsand
processes 1.16 1.18
Machinery and equipment 0.04 0.04
Not specifically allocated 0.28 0.28
6.7 1.1
Resource — based manufacturing
industries
Food and beverages 3.45 4.24
Textilesand leather 1.99 2.25
Wood, paper and forest products 1.24 1.38
Industrial mineral processing
and basic metal products 1.26 1.53
7.9 9.4
Manufacturing —general
Generic manufacturing
technologies 2.06 2.05
Advanced materials 3.26 3.81
Not specifically allocated 0.10 0.12
5.4 6.0
Not specifically allocated 0.4 0.5
Total - Manufacturing Industries 20.4 23.0
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Table 2.1 (cont.)

Rural Industries % of Total % of Total
Direct Research Direct Professional
Expenditure Staff
Agriculture
Cereal Crops 1.63 1.50
Oilseed and legume crops 0.88 0.76
Horticultural crops 1.62 1.76
Fibre and industrial crops 3.04 2.10
Pastures 2.67 1.89
Sheep 1.26 1.25
Beef cattle 2.14 1.56
Dairy cattle 0.05 0.04
Intensive livestock 0.07 0.06
Minor livestock species : =
Agricultural systems 1.56 1.47
Multi-commodity research 3.717 2.89
Not specifically allocated 2.75 2.41
21.4 17.7
Forestry
Plantation forests 1.45 1.61
Natural forests 1.05 1.17
Bushfires 0.33 0.26
Not specifically allocated 0.06 0.06
2.9 3.1
Fishing
Fisheries 2.15 1.62
Marine biology 0.86 0.68
Not specifically allocated 0.04 0.05
3.1 2.4
Not specifically allocated 0.6 1.1
Total — Rural Industries 28.0 24.3
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Table 2.1 (cont.)

Mineral, Energy % of Total % of Total
& Water Resources Direct Research Direct Professional
Expenditure Staff
Mineral resources
Exploration 2.06 2.33
Mining 0.66 0.75
Minerals benefication 1.76 2.14
Not specifically allocated 0.15 0.23
46 5.5
Energy Resources
Coal production 1.03 1.17
Coal utilization 1.95 2.04
Petroleum, natural gasand
ollshale 1.8 2.21
Renewable energy, energy
storage, conservation and use 1.98 2.19
Not specifically allocated 0.12 0.16
! 1.1 18
Water Resources
Water resource management 2.179 3.18
Water technology 0.57 0.66
3.4 3.8
Not specifically allocated 0.6 1.1

Total — Mineral, Energy and
Water Resources 15.7 18.2

32



Table 2.1 (cont.)

Conservationand the % of Total % of Total
Natural Environment Direct Research Direct Professional
Expenditure Staff
Soils and land use
Soil resources 0.30 0.34
Land use 0.49 0.63
Soil conservationand
management 1.00 1.12
Not specifically allocated 0.59 0.65
2.4 2.7
Ecology and Environment
Aquatic environment 0.99 0.79
Terrestrial environment 1.00 - 1.01
2.0 18
Floraand fauna
Flora 0.72 0.69
Fauna 2.39 2.09
3.1 2.8
Oceans and atmosphere
Oceans 1.38 0.80
Atmosphere 1.68 1.73
Not specifically allocated 0.08 0.05
3.1 2.6
Astronomy
Astronomy 2.37 2.66
24 2.7
Environmental protection
Land 0.24 0.24
Water 0.24 0.20
Air 0.72 0.80
Human Environment 0.20 0.17
1.4 14
Not specifically allocated - 0.1

Total — Conservation and the
Natural Environment 144 14.1



Table 2.1 (cont.)

Service Industries - % of Total % of Total
Direct Research Direct Professional
Expenditure Staff
Urban and civil engineering
Transport systems 0.12 0.13
Ceo-engineering 0.42 0.51
Construction 1.25 1.53
Urban planning 0.22 0.27
2.0 24
Health
Nutrition and food safety 1.47 1.88
Medical technology 0.34 0.12
1.8 2.0
Physical standards
Standards 0.28 0.23
Calibration services 1.79 1.71
2.1 1.9
Not specifically allocated 0.1 0.1
Total — Service Industries 6.0 6.4
Multi-sectoral Technologies
Biotechnology 9.5 8.6
Information technology 3.1 3.2
Space technology 1.2 1.1
Total — Multi-sectoral technologies 13.8 12.9
International Aid
International aid 1.7 1.1
CSIRO — Research Total 100.00 100.00

Note: Comparisons with previous years may not be possible — see text.

34



Table 2.2  1984/85

% of Total % of Total
Direct Research Direct Professional
Expenditure Staff
Institute of Animal and Food Sciences
Animal Health 2.7 1.9
Animal Production 45 4.2
Australian National Animal
Health Laboratory 2.5 0.7
Fisheries Research 38 2.9
Food Research 46 5.6
Human Nutrition 13 1.5
Molecular Biology 1.2 1.3
Project for Animal Research
and Development — Bogor 0.5 0.2
Tropical Animal Science 2.5 1.7
Wheat Research 0.4 0.5
Institute Total 24.0 20.5
Institute of Biological Resources
Entomology 4.7 4.4
Forest Research 3.1 3.3
Horticultural Research 1.0 1.1
Plant Industry 59 5.8
Soils 2.9 3.4
Tropical Cropsand Pastures 3.9 2.4
Water and Land Resources 2.3 2.6
Wildlife and Rangelands 2.9 2.3
Centre for Irrigation Research 1.0 1.1
Institute Total 21.7 26.4
Institute of Energy and
Earth Resources
Energy Chemistry 1.9 1.6
Energy Technology 1.3 1.3
Fossil Fuels 2.2 2.5
Geomechanics 1.3 1.4
Groundwater Research 1.1 1.2
Mineral Chemistry 2.1 o
Mineral Engineering 1.9 2.2
Mineral Physics 2.2 2.8
Mineralogy and Geochemistry 1.6 1.9

Institute Total 15.6 176



Table 2.2 1984/85 (cont.)

% of Total % of Total
Direct Research Direct Professional
Expenditure Staff
Institute of Industrial Technology
Applied Organic Chemistry 1.5 1.9
Building Research 2.6 3.1
Chemical and Wood Technology 2.8 3.2
Manufacturing Technology 1.7 1.8
Protein Chemistry 2.0 2.4
Textile Industry 2.6 1.7
Textile Physics 1.6 1.7
Institute Total 14.8 15.8
Institute of Physical Sciences
Applied Physics 5.6 5.1
Atmospheric Research 2.0 2.1
Chemical Physics 1.9 2.3
Environmental Mechanics 0.5 0.7
Information Technology 0.3 0.4
Materials Science 1.5 1.9
Mathematics and Statistics 1:6 2.7
Oceanography 1.6 1.1
Radiophysics 2.9 3.4
Australian Numerical Meteorology
Research Centre 0.1
Institute Total 17.9 19.7
CSIRO — Research Total 100.0 100.0
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3. CSIRO’s Commercial Policies

CSIRO's functions under the Science and Industry
Research Act 1949 include 'to carry out scientific
research....assisting Australian industry or
furthering the interests of the Australian
community’. Successive governments have
accepted the recommendation of the
Independent Inguiry into CSIRO in 1977 that the
Organization's main role under this function
should be to conduct research of a broadly
applicable and longer-term nature, Thisresearch
usually leads to resulis of a non-proprietary
nature, which are made available to potential
users through such channels as seminars and
scientific and technical publications. However,
strategic research often also produces specific
products or processes of immediate interest to
industry. Additionally, CSIRO conducts a
significant and increasing amount of tactical
research, particularly for the manufacturing
sector, which also gives rise to new productsand
processes.

The desirability of seeking patent or other
protections for new technologies is considered
carefully before research results are published
in scientific journals or otherwise made publicly
available, so that opportunities for commercial-
ization by Australian firms are maximized. Where
necessary, publication is delayed for this reason.

Areview of CSIRO's commercial practices and
policies was undertaken in 1982/83 with the aim
of ensuring that they are effective in promoting
industrial application. A concurrent internal
examination of the Organization's commercial
needs was also carried out. A major outcome was
the establishment, jointly by CSIRO and other
parties, of a company, SIROTECH Ltd. Its
principal objective is to provide a business-
oriented approach to commercializing CSIRO-
generated technology.

SIROTECH does this within a policy framework
appropriate for commercializing research results
from a Government research organization. The
Executive's decisions following the commercial
activities review provide this policy framework.

Aims of CSIRO’s Commercial
Activities

The main aim of CSIRO's commercial activities is
to achieve the greatest possible national benefit
by contributing to commercially viable innovation.
This requires, firstly, research that can be
exploited by Australian industry or that will
otherwise bring benefits to Australia. This is
conditional on the Organization planning its
research in close consultation with the industry

The Minister for Science, the Hon. Barry O Jones,
with the Chief of the Division of Chemical and
Wood Technology, Dr Warren Hewertson, at the
launch of Scrimber. This is a reconstituted timber
material, manufactured from young trees bound
together with polymers. The Division of Chemical
and Wood Technology originated the research
and has developed the material in conjunction
with Repco.

or community interests concerned. Secondly,
CSIRO must choose its commercial partners with
care and impose appropriate conditions.

The critical factors in selecting an industrial
partner are;

e the economic and social benefits likely to flow
to Australia from the partnership, and

e the partner's ability to develop, apply and
market the technology.

Normally, economic and social benefits will be
maximized through establishing in Australia
manufacturing or other activities based on the
CSIRO technology. This could be either in an
existing industry or in a completely new area of
industrial activity. The main benefit to the
community comes from the resultant generation
of wealth, employment and export income.

At the same time the CSIRO technology with
the greatest potential to increase Australian
industry's competitiveness will normally be that
which industry is willing to pay most for — judged
against the cost and profit structure of the sector
or sub-sector of industry concerned. A
secondary, but important, aim of CSIRO's
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In 1978 the International Civil Aviation
Organization (ICAQ) adopted the principle of the
Interscan microwave landing system (MLS) for
the new generation landing guidance system for
aircraft. The system concept had been proposed
by the CSIRO Division of Radiophysics at the end
of 1971 and developed jointly with the
Department of Aviation,

This success led to the formation by the
Australian Industry Development Corporation of
Interscan Australia Pty Ltd (now Interscan
International Limited) to develop equipment for
the world market. Initially, the scanning-beam
antenna systems were based on the CSIRO lens
technology, but in 1981 the company changed to
the development of phased-array technology to
meet the needs of the U.S. market.

In association with its American partner,
Northrop/Wilcox Electric Inc., the company won
its first MLS contract in 1985, Five of the Interscan
systems are being produced for the United
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Technologies Corporation for use on its airfields
in Connecticut and Florida. Interscan
International and Northrop/Wilcox are also
teamed to bid for the U.S. Federal Aviation
Administration's next procurement of microwave
landing systems. B

The photograph shows the azimuth installation
of the Interscan MLS at the Richard Gebauer Air
Force base in Kansas, USA. The system was
installed in June 1985 for flight testing by
Northrop/Wilcox.

The Interscan scanning-beam antenna at left
was manufactured at Interscan's plant at
Rydalmere in Sydney, while the structure on the
right houses the electronic equipment built by
Northrop/Wilcox. The backup battery power is
stored in the boxes to the front of the electronics
unit.

Photo by courtesy of Interscan International
Limited.



This counter-current extractor is used for
removing soluble materials and was developed
from a Division of Food Research patent. This is
one of two operating in South Australia for
producing fruit juice. A third in commercial use
recovers peat moss from casing soil used to cover
mushroom beds.

commercial policy is to maximize CSIRO's
revenue from its commercial transactions.

Licensing and Related Commercial
Arrangements

CSIRO policy is that prospective industrial
partners should be involved as early as possible
in industrially-oriented research projects.
Although the first appropriate opportunity for
involvement can sometimes arise when potential
for industrial application becomes apparent, lL.e.
when the research is already advanced, the
Organization's strong preference 1s for
establishing a partnership early in a project, or
even before research has begun,

Whatever the stage of first involvement of a
partner, it is CSIRO's policy that, wherever
practicable, opportunities for commercial
arrangements with CSIRO will be notified
publicly to allow all companies with the necessary
resources to be considered as possible partners.

CSIRO recognizes that commercial advantage
and confidentiality can be key factors in a
company's success, and that national benefitsare
often best realized by arrangements which allow
individual firms to maximize their own returns on
individual technologies. Therefore, exclusive
licences are often negotiated with individual
firms.

Occasionally, arrangements with overseas-
based firms offer the best avenue for obtaining
maximum benefits for Australia. This can apply,
for example, when immediate access to overseas
markets is necessary, when a product is notable
to be manufactured in Australia but is needed by
Australian producers or consumers, or where the
scale of production is beyond the capability of
existing Australian firms. It can also occur where
overseas exploitation of CSIRO-generated
technology will increase the value ofan Australian
export.

In such instances CSIRO's policy is to look for
a higher financial return from the industrial
partner, to seek local manufacture for at least the
Australian market where at all feasible, and to
provide for future involvement of Australian firms,
with appropriate rights, should a local manu-
facturing capability develop. The Minister for
Science is consulted in all such cases, aswellas
on certain other sensitive transactions, to ensure
that CSIRO practices accord with Covernment
policy.

CSIRO policy outlined above gives rise to a
wide range of collaborative, contract research
and consulting arrangements, in addition to
licence agreements. Such arrangements often
involve shared patent rights or the payment by
the company of reduced royalties where the
patent rights are already held by CSIRO.

The precise terms of such arrangements are
determined on a case-by-case basis. Rights are
proportioned, or royalties adjusted, in
accordance with the relative inventive, technical
and financial inputs of CSIRQ, its industrial
partners and other sponsors. The overriding
requirement of all these arrangements is that they
maximize the overall national benefit.

All licence agreements contain clauses
covering non-performance and non-disclosure to
third parties to protect Australia’s return on
CSIRO technology. They also guard against the
transfer of proprietary rights, without CSIRO's
agreement, in the event of a company takeover.
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Further Development of CSIRO
Technology

Frequently, translation from laboratory-scale to
pilot-scale or to an industrial prototype is needed
to confirm the industrial potential of CSIRO-
generated technology.

The Organization on occasion undertakes and
finances such work selectively to attract industrial
partners more readily. It has recently doubled
the resources devoted to assisting industry to
carry out these tasks,

However, full-scale commercial development
of CSIRO-generated technologies must be
undertaken and paid for by industry itself, while
CSIRO provides know-how and other technical
assistance. CSIRO will often contribute to further
development even during the production stage
by agreeing to conduct additional supporting
research.

Other Forms of CSIRO Support for
Commercial Exploitation of CSIRO
Research

While licensing agreements are the most
common form of continuing involvement by
CSIRO in commercial exploitation of its research
results, exceptional circumstances can arise
where equity investment by the Organization may
be appropriate. This applies mainly to new
companies established to market CSIRO
technology, or where a joint venture arrangement
for research, development and marketing of a
particular technology is agreed at an early stage.

Where the ‘public interest’ value of a particular
technology indicates that Government
involvement or equity is necessary or desirable
it is CSIRO practice to consult the Australian
Industry Development Corporation, which is
often the appropriate body for such commercial
participation,
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4. Research Reviews

Completed Reviews of Divisions

Divisions of Mineralogy and Mineral Physics

As foreshadowed in the 1983/84 Annual Report,
the Executive considered the recommendations
of the committee which reviewed the Divisions of
Mineralogy and Mineral Physics and reached
decisions on the report in September 1984

While noting the review committee's
favourable comments on the interdisciplinary
strength of the Division of Mineralogy and the
management and research leadership of the
Division of Mineral Physics, the Executive agreed
that the two Divisions required tighter
organization and stronger scientific direction. The
Executive examined the research interface with
the Bureau of Mineral Resources, Geology and
Ceophysics (BMR) and referred aspects of this
1ssue for further discussion to the Director of the
Institute of Energy and Earth Resources and the
Director of the BMR.

The review committee's emphasis on the
importance of collaboration in research between
CSIRO and the mineral industry was accepted by
the Executive, which in May 1985 approved a
restructuring of the Divisions to improve their
interaction with industry. From 1 July, the
Divisions are being consolidated into
geographically-based multidisciplinary groups.

The Floreat Park, Western Australia, laboratory
ofthe Division of Mineralogy will form the major
part of a new Division of Minerals and
Ceochemistry, which will include staff from the
Bentley, Western Australia, laboratory of the
Division of Mineral Chemistry. The North Ryde,
New South Wales, and Canberra laboratories of
the Division of Mineralogy will combine with the
North Ryde Mineral Physics laboratory to forma
Division of Mineral Physics and Mineralogy.
Remaining Mineral Physics staff at Lucas Heights,
New South Wales, and Port Melbourne, Victoria,
will become part of the Division of Minerals
Engineering.

Plant Research Divisions

In February 1985 the Executive considered the
recommendations of the review committees
which examined the Divisions of Horticultural
Research, Plant Industry, and Tropical Cropsand
Pastures and of the review committee which
examined Interactions between Plant Research
Divisions,

The Executive concurred with the committees'
conclusion that, although plant research was
carried out in several Divisions, the present

structure allowed each Division to focus on
specific areas of rural industry. Broad objectives
for the three Divisions, which were to continue to
be structured essentially as at present, were set
by the Executive. These were based largely on
their current objectives but with some variation
to either describe more precisely the aims of the
research or indicate an expanded role for the

Divisions.

Generally the review comimittees were
satisfied with the quality of scientific research in
the three Divisions, but the Executive noted and
agreed that certain areas required either
strengthening, a change of orientation, or further
assessment of their relevance. The Executive also
agreed with the committees' views on the need
for stronger links between groups in the various
types of research, and joint involvement in
research across Divisional boundaries. This
would enable the Divisions to take greater
advantage of the respective strengths each had
built up.

The Executive noted the Interactions Review
Committee's observation on the efforts already
made by the Director of the Institute of Biological
Resources for increasing interaction between the
Divisions of the Institute.

The Executive accepted the committees'
recommendations on policy relating to the three
Divisions and referred recommendations on
management issues to the Director of the Institute
of Biclogical Resources for further consideration
in consultation with other Institute Directors.

Several broader issues emerged from the
Executive's consideration of the review reports.
It was decided that studies should be
commissioned by relevant Directors to define
more closely the future involvement of the
Organization in various agricultural and
horticultural activities,

Aspects to be examined include:

e the balance of C5IRO's research work
between temperate and tropical agriculture,
and the means for correcting any imbalance;

e the organization of ecological research within
the Institute of Biological Resources;

e (CSIRO's role and future involvement in the
genetic improvement of crop and pasture
plants;

e (CSIRO'srolein tropical horticulture research,
anarea selected by the review committee as
needing strengthening:

e the possibility of setting up an integrated
inter-Divisional pasture research plan in
collaboration with relevant State
Departments.
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Divisional Reviews in Progress

During 1984/85 the Executive commissioned the
following reviews:
July 1984 — Division of Food Research. The
review committee's report is expected to be
considered by the Executive in December
1985,
September 1984 — Division of Environmental
Mechanics. The review committee's report is
expected to be considered by the Executive
early in 1986.
The following reviews were established to
commence in 1985/86:
Division of Groundwater Research
Division of Applied Physics
Division of Chemical Physics.

Subject Review in Progress

A recommendation from the committee
reviewing the Division of Materials Science,
recorded in the 1983/84 Annual Report, resulted
in the Executive commissioning a subject review
of CSIRO's role in developing materials science
and technology in Australia. The review
committee expects to report to the Executive in
October 1985.

Calibration Services

In May 1985 the Executive considered the report
of the review of calibration services commenced
in November 1984 (see Chapter 9).

The Executive's main decisions on the report
were:

e thatadecision on the possible establishment
of the National Measurement Laboratory asa
separate Division be deferred pending the
outcome of the forthcoming full review of the
Division of Applied Physics; the need to
identify the Division as Australia’s ultimate
reference point for legal measurement was
recognized;

e that a high level Standards Advisory
Committee be established involving the
Division, the National Standards Commission,
the National Association of Testing
Authorities, the Department of Defence,
representatives of other government users
and industry as necessary, this Committee
will advise CSIRO on a continuing basis on
the adequacy of calibration services offered
and on planning for future standards and
calibration needs;
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that the Division will seek to conclude
bilateral agreements for mutual acceptance
of the validity of measurements with the
National Standards Laboratories of the United
States, the United Kingdom, Canada,
Germany and New Zealand, and other bodies
as appropriate; and

that mechanisms will be further developed
and implemented within the Division to
schedule and monitor calibration services;
this will serve to minimize turnaround time
and improve calibration efficiency.
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5. Manufacturing Industries

CSIRO's policy for research for manufacturing
industries, outlined in the 1980/81 Annual Report,
stated that resources would be concentrated on
research of a more strategic and longer-term
nature than is normally conducted by individual
firms. It also noted the Government's policy that
individual companies should maintain a
meaningful stake in research from which they
stand to be the main beneficiaries. The Executive,
recognizing this and the existence of Government
industrial research and development support
measures directed specifically at individual firms,
confirmed its commitment to CSIRO research that
is potentially valuable to large numbers of firms.

The policy was re-examined in the light of
experience, and the 1983/84 Annual Report
documented an expanded manufacturing
industries research policy. It was developed in
close consultation with the CSIRO Advisory
Council and recognized that CSIRO must respond
to industry's immediate requirements as well as
its longer-term needs. Criteria were formulated
and used to determine eight research topics
having highest priority for CSIRO's manufacturing
research (see Table 5.1).

About 27% ofthe Organization's resources are
devoted to research for manufacturing industries,
embracing programs in some 20 Divisions. In
1984/85 considerable progress was made in these
Divisions towards implementing the manufac-
turing industries research policy set out in the
1983/84 Annual Report.

Resources have been redeployed into the
highest priority manufacturing research topics
from lower priority programs. (See Table 5.1).
Manufacturing Industry had previously been
defined asa high priority area for expansion and
now a sub-set — generic manufacturing techno-
logies — has been identified for growth. These
technologies include robotics, sensors, flexible
manufacturing systems and computer-aided
design and manufacture (CAD-CAM), which
have the potential to be applicable in a wide
range of resource-based and technology-based
industries.

In line with a main thrust of the manufacturing
industry policy, which states that CSIRO's primary
contribution should be conducting longer-term
research which can be utilized widely, much of
this research is undertaken to increase under-
standing of how such technologies can be
developed to suit Australian manufacturing
industry. The knowledge built up through this
strategic research is then applied to solving
tactical problems. Work in these technologies is
centred mainly in the Divisions of Manufacturing
Technology and Applied Physics, and resources

have been reallocated by the Executive to those
areas.

At the Institute and Divisional level further
resources have been redeployed into other areas
of manufacturing industry not covered by generic
technologies, but which are also important. For
example, advanced materials, biologically-active
chemicals, processing of Australia's mineral and
rural resources, energy saving devicesand metal
fabrication processes are all regarded as
important to Australian manufacturing industry,
and specific examples of research achievements
are given later.

Table 5.1 shows the number of professional
scientists in 1984/85 working in each of the eight
priority areas designated in the manufacturing
industry policy compared with the number in
1983/84. In all areas the numbers at least held
steady in the face of general budgetary
constraints, and in certain areas there was
increased activity. This was made possible by a
special government allocation for new policy
initiatives, coupled with some internal Institute
redeployment and increased external funding. In
line with Advisory Council recommendations that
growth rate targets should be set for reallocating
resources to highest priority areas in manufac-
turing, the Executive has set a target of 5% internal
redeployment of resources for 1985/86, 22% to

Traditional joining of yarn by knots can cause
jams in the machine during knitting and weaving.
This mechanical yarn splicer, developed by the
Division of Textile Industry, joins ends with a
splicing technique that is virtually invisible.
Officine Savio Sp A, an Italian manufacturer, is
marketing the device commercially.
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Table 5.1 HIGHEST PRIORITY MANUFACTURING RESEARCH TOPICS
Research Topic Level of Research Effort
(Professional Staff Numbers)
1983/84 1984/85

Application of computer technology and

microelectronics to industrial processes 26.9 21.0

Integrated engineering manufacture,

particularly flexible manufacturing systems 9.5 9.9

Advanced technologies for process and quality

control, including new industrial

measurement systems 48.5 54.1

Advanced materials for new appliéations and

for improved performance characteristicsin

existing applications 96.0 106.9

New technologies for processing minerals to

produce materials with special characteristics

and to improve production efficiency 14.5 15.7

Instruments and technologies for environmental

monitoring and mineral exploration 26.5 31.8

Selected microelectronic devicesand

communication technologies, particularly devices

for satellite communications 8.5 85 (45)

Agricultural chemicals, veterinary vaccines

and selected medical pharmaceutical products 97.2 111.6(122.9)
327.6 365.5

Footnote: A redefinition of some areas has resulted in a substantial apparent increase in activity above
the level of effort using the 1983/84 definition. This increase will be incorporated in the base figures to
be used in subsequent years. The new base level is shown in brackets.

Executive designated growth areas, which en-
compass some of the topics listed in Table 5.1,
and 2% % to Institute priority areas.

Divisions with activities in manufacturing

industry make use of a variety of external advisory
mechanisms for inputs into research planning and

program selection. For example:

e The Division of Food Research has long had

inputs from the Meat, Dairy and Fishing
Industry Research Committees for its food
processing work,
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® The Division of Energy Technology has

established a heat exchanger interest group
in association with the Boiler and Pressure
Vessels Manufacturing Research Association
of Australia.

The Division of Mineral Chemistry
collaborates closely with the Australian Lead
Development Association.

The Division of Protein Chemistry has staff
memberson several technical committees of
the Federated Tanners' Association of



A vision processor which measures and
processes objects in milliseconds, compared
with other commercially-available equipment
which may need a time sequence of a few
seconds, has been developed by the Division of
Manufacturing Technology and Vision Systems
Pty 1td. These chocolates are being observed in

a 2-dimensional plane within the field of view of

a standard television camera.



Australia and the Sheepskin Manufacturers
and Retailers Association.

e The Divisions of Manufacturing Technology
and Applied Physics interact with the
Australian Welding Research Association, the
Metal Trades Industries Association research
committees, the Standards Association of
Australia and other industry-based
committees.

The role of such committees is increasingly
significant in helping to set priorities and in
ensuring that the Organization's work for
manufacturing isrelevant and, ecually important,
that once the research is completed it is used
effectively.

Ideally, these committees should representan
industry and speak with one voice for that
industry. This would ensure that CSIRO's
research was best placed to achieve maximum
benefit for many companies. In the highly
fragmented manufacturing sector the ideal is not
always possible. Currently, discussions are under
way with representatives of the car, timber, hides
and skins and chemical industries to define
industry-wide problems. These discussions will
continue in order to define clear directions for
research. Discussions will take place with other
manufacturing industries as opportunities arise.
Many Divisions also receive valuable advice on
program selection and planning from individual
companies, which frequently leads to colla-
borative projects with industry. There are now
more than 200 such projects inwhich CSIRO and
industry contribute.

Specific Industry Councils were established in
1984 as part of the Australian Manufacturing
Council to determine the pattern for future
development of the industry concerned. Eight
senior officers of CSIRO are members of these
Councils and this is proving to be an effective
interface between research planning and
industry planning.

Much of CSIRO's work for industry comprises
longer-term strategic research, which individual
companies would not be in a position to carry out,
However, a portion of the Organization's effort
must be devoted to tactical problems, often in
collakboration with a single company. It is not
appropriate to allocate a fixed percentage of the
Organization's manufacturing industry research to
tactical work because the requirements are
different for each research program. Indeed, the
balance within a Division changes with time.

In line with an Executive decision, Divisions are
continuously monitoring their proportion of
tactical, strategic and fundamental work and
adjusting to current needs. It is essential to
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maintain an appropriate balance between
strategic and tactical activities in Divisions. Many
ofthe Organization's successes are consequences
of cross-fertilization of these activities.

The Executive accepted a suggestion from the
Advisory Council that, because of industry’s short
time-scale of planning, it should record
predictions of the most likely timing of industrial
implementation of its research projects.
Consequently, the computerized research
project database, which will be established
during 1985/86, will contain an estimate of the
probable time-scale of all projects. It will also
contain an estimate for each research program of
the balance between the different types of
research, which will provide a means of
monitoring both the levelsand the changesin the
balance between these types.

The Executive has recognized a need to
perform an amount of research with objectives
set by industry. It has introduced the
CSIRO/Manufacturing Industry Collaborative
Research Program which, with the help of
SIROTECH Ltd, is expected to be under way in
1985/86. Companies and industry groups will be
invited to nominate research projects addressing
their major immediate technological problems.
Selected projects will be established in the
appropriate CSIRO Divisions.

The Division of Applied Physics started a
similar scheme, the Applied Physics Industrial
Program, late in 1983, in which proposals are
invited from industry and are assessed by a joint
industry/CSIRO committee. The maximum
duration of all projects is three years, and the
proponents are required to demonstrate their
importance and relevance to Australian industry.

Often industry's most pressing problems can
be solved with existing knowledge. Recognizing
this, the Division of Applied Organic Chemistry
is initiating the formation of SIROCHEM Pty Ltd,
a high level chemical consulting company which
will be a joint enterprise between SIROTECH Litd
and AMDEL. The Division will support
SIROCHEM by seconding experienced chemists
as consultants, and provide access to the
Division's facilities. It isalso forming an industrial
group to bring industry's research needs into the
research project selection process and to
communicate results to industry rapidly. The
details of the group's formation are being
arranged in consultation with the Australian
Chemical Specialities Manufacturers Association,
representing many Australian chemical
companies.

SIROTECH Ltd, CSIRO's commercial
assessment and technology company which was



launched in March 1985, will play an increasingly
important role in fostering new, and enhancing
existing, CSIRO links with industry and
encouraging the exploitation of CSIRO's
technology by industry. It hasalready negotiated
several major commercial agreements for CSIRO.
The agreements range from a licensing
agreement for the manufacture of SCRIMBER —a
new timber product made from small trees and
thinnings — to a joint venture with a large
chemical company for commercializing a range
of agricultural chemicals.

The Executive supports direct interaction of
staff with industry and this is an important part of
CSIRO's manufacturing industry policy. Many
Divisional staff already spend considerable time
with industry. The Division of Energy Technology
has established an Industrial Awareness Program
in which professional staff are seconded to a
company for up to six months, at CSIRO's cost, to
work on problems of mutual interest. Most of the
Division of Mineral Engineering's professional
staff spend up to three months each year working
in industry. Conversely, many Divisions have
industry staff based in their laboratories for
varying periods. The Division of Manufacturing
Technology insists on interchange of staff in its
collaborative agreements with industry.

The new criteria for research scientists'
promotions, which take greater account of
technological achievements and successful work
for industry, have eliminated one of the previously
perceived barriers to increased interaction with
industry. CSIRO staff now have a positive
incentive to achieve industrial acceptance of their
research,

Animportant feature of manufacturing industry
policy is promoting increased industry funding of
CSIRO's tactical work. One criterion for selecting
research projects is that there should be a
demonstrable commitment by industry to
exploiting research results. Support may take the
form of cash or services. Many Divisions already
receive a considerable part of their funding from
external sources.

For example, 16% of the research funds of the
Division of Chemical and Wood Technology, 15%
of those of the Division of Manufacturing
Technology and 15% of those of the Division of
Mineral Engineering come from external
resources. Other Divisions report a small but
significant increase in external funding levels
over the year. It is hoped that the introduction of
the tax incentive scheme for industrial research
and development, whereby companies can claim
150% of their expenditure on new research for

tax purposes, will result in a more effective
collaboration between industry and CSIRO.

Commercial Development of
Research Results for
Manufacturing Industry

Many results of research are being developed or
show promise for commercial development and
discussions are progressing with potential
industrial partners. The following list of some
recently released, or soon to be released, new
products and/or processes is an indication of
CSIRO's contribution to manufacturing.

e Satellite data acquisition facility. Developed
by the Division of Atmospheric Research, this
systemis to be marketed by PCM Electronics
Pty Litd with an expected release in mid-1985.

e Rail profile monitor. Worn out rails may cause
train derailment. This equipment provides for
an annual measurement of rail profiles from
test vehicles at travelling speeds up to 80 kph,
replacing the previous manual inspections. It
1s particularly useful where long trains with
high axle loadings are in use; for example, in
transporting iron ore from Hamersley Mines
to the west coast ports. This development has
been licensed to Aldetec Pty Ltd of Perth.

e A wireless hearing aid for deaf children. This
has been developed by the Division of
Applied Physics in collaboration with Plessey
Pty Litd. It is now being distributed by Plessey.

e Conveyor belt monitor device. An innovation
from the Division of Applied Physics to detect
flaws in belts. Thisis achieving good market
acceptance in Australia and internationally.

e Hand held flux meter. The Division of
Chemical Physics developed this device,

The Division of Applied Physics developed this
conveyor belt monitor to detect flaws. It is finding
good markets in Australia and overseas.
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This rail profile monitor equipment enables
railway lines to be measured from test vehicles
travelling at 80 kph to detect worn out rails which
could cause derailments, especially to long trains
with high axle loadings such as are used to
transport iron ore from the mines to the ports in
Western Australia. It replaces the previous
manual inspections.
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which will pinpoint the sources of AC
magnetic fields. A commercial product
dubbed the Gauss Maus, produced in
collaboration with the Arlungya Division of the
Dindima Group Pty Ltd, is designed to be
used in fine-tuning the operation of
equipment affected by external AC magnetic
fields.

Holographic diffraction gratings. A
manufacturing technique producing gratings
of improved quality and reduced cost —
originating in the Division of Chemical
Physics, in collaboration with Varian Techtron
— hasresulted in commercial production and
incorporation of these diffraction gratingsinto
a range of spectrophotometers.
Reconstituted timber (Scrimber). This
process, using low grade timber bound
together with polymers, has reached
commercial production of a new material. The
research originated from the Division of
Chemical and Wood Technology and was
developed in conjunction with Repco
Research Pty Ltd.

Pigment emulsified creosote wood
preservative, The Division of Chemical and
Wood Technology has collaborated with
Koppers Australia Pty Ltd to bring this to
full-scale production,

Animproved sewage treatment process. The
Division of Chemical and Wood Technology
has brought this to a field trial with the
Melbourne and Metropolitan Board of Works
in a plant serving the equivalent of 20 000
people.

Sirotherm desalination plant. A 1 million
litre/day plant developed by the Division of
Chemical and Wood Technology in collabora-
tion with ICI Australia Ltd and in cooperation
with AUSTEP Pty Ltd, has been constructed
in Perth to demonstrate the technology.
Markets are being sought.

Water Clarification (Sirofloc). In collaboration
with AUSTEP Pty Ltd, the Division of
Chemical and Wood Technology has
developed this process which is now
receiving international attention. A
demonstration plant has been constructed in
Britain.

Cheesebase. A product equivalent to
cheddar cheese for manufacture, it
incorporates all the proteins from milk and
increases the yield of cheese solids. A
full-scale plant has been commissioned in the
USA by Schreiber Foods Inc., Wisconsin, in
collaboration with the Division of Food
Research. The technology is now proven and
is available to Australian manufacturers.
Immobilized enzymes for hydrolysis of
lactose. The Division of Food Research has
developed a system for hydrolysis of lactose
in milk derivatives. The product has several
potential uses, including forming the base for
low-sugar flavoured milks. The first
commercial plant is about to be
commussioned in an Australian factory.
Counter-current extractor. This equipment,
used for extracting soluble materials, is based



ona Division of Food Research patent. Three
commercial units have been installed in
Australia; two for producing fruit juice and one
for recovering peat moss from casing soil
used to cover mushroom growing beds. The
Division is collaborating with BIOQUIP
Australia Pty Ltd.

Treatment of effluent from the dried vine fruits
industry. The Division of Food Research has
developed an anaerobic process treating
waste water from dried fruits packing houses
which is expected to be operating at three
processors at Mildura by the end of 1985.
An improved cattle slaughtering apparatus.
Another product from the Division of Food
Research. The technology is being
incorporated in the design of a new
commercial abattoir.

Extended shelf life of chilled,
vacuum-packed, lamb carcasses. The US
Food and Drug Administration has approved
a Division of Food Research acetic acid
treatment which extends shelf life. This
process will extend the range of export
markets which can be serviced by surface
transport.

Ceramic reader holders and unlubricated
bearings. NILCRA Ceramics Pty Ltd has
utilized the novel ceramic partially stabilized
zirconia (PSZ), developed by the Division of
Materials Science, in ceramic reader holders
for a new generation of high-speed floppy
discs for computers and also for unlubricated
bearings which can operate in dusty
conditions in the mining industry. The
strength and toughness of PSZ is crucial in
reducing the fabrication wastage rate of the
disc reader holders — 75 machining
operations are necessary to make these

Holographic diffraction gratings, using a high
power gas laser to record in photoresist an optical
interference pattern. A manufacturing technique
developed by the Division of Chemical Physics
and Varian Techtron produces gratings of
improved quality at reduced cost.

This reactor is part of a full-scale plant to produce
hydrolyzed products: liquid milk; milk powder,
and whey syrups. The system has serveral
potential uses, including forming the base for low
sugar flavoured milks. It has recently been
installed in an Australian dairy factory.
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complex parts — which isunacceptably high
when using conventional ceramics.

e [ow temperature oxygen sensor. The
Division of Matenials Science has developed,
on a non-exclusive basis with several
companies, a new low temperature oxygen
sensor to assist with industrial process control

where temperatures of 300-600° Centigrade
are incurred. Conventional sensors work only

above 600° Centigrade. The new sensorsare
being produced commercially.

e Software for metal forming strain analysis
(Sirostrain). An Adelaide company, Kodiak
Pty Ltd, 1s selling a software package

developed by the Division of Manufacturing

Technology.
e Diedesign software for diecasting (Metlflow).
Originating from diecasting research at the

Protein fractionation, using electrophoretic
techniques, allows the genetic origins of food
materials to be identified cuickly. The process
was developed by the Wheat Research Unit.
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Division of Manufacturing Technology, thisis
being marketed world-wide by Moldflow Pty
Ltd.

Vislon processing system. A collaboration
between Vision Systems Pty Ltd, Western
Pacific Pty Ltd (a management investment
company) and the Division of Manufacturing
Technology, is expected to yield a
high-speed, low cost, vision device for sale
by late 1985,

Electronically-controlled lead acid battery
test equipment. This has been developed by
the Division of Mineral Chemistry in close
collaboration with industry. Test equipment 1s
now being sold in Australia and overseas.
Direct smelting of lead (Isasmelt). A new
technique developed by the Division of
Mineral Engineering, in collaboration with
Mount Isa Mines, is going into large-scale
operation.

Field test kit for deficiencies of phosphorus
and nitrogen in pastures and crop plants.
Australian Fertilizers Ltd has supported the
Division of Plant Industry in developing a
prototype.

Splicing of yarns. The Division of Textile
Industry has developed an improved splicing
technique. A major machine manufacturer
has agreed to exploit this technique
commercially.

Determination of gluten in processed foods.
The use of gluten in food materials is growing
rapidly, and a ready test for detecting its
presence is important, particularly for people
who suffer from coeliac disease. The Wheat
Research Unit has devised such a test based
on monoclonal antibodies. An Australian
company, Mabco, will release a test kit.
Protein fractionation, using electrophoretic
techniques. This is a development of the
Wheat Research Unit for rapid identification
of genetic origins of food materials.
Equipment and consumable items are being
manufactured and marketed by a
collaborator, Gradient Laboratories Pty Ltd.



6. Rural Industries

The rural industries sector of CSIRO's research
activities includes agriculture, forestry and
fisheries.

Agricultural Research

The importance of agriculture to Australia's
economy is recognized in the Executive's policies
for current and future agricultural research and
priorities which were described in the 1981/82
Annual Report. In those policies the Executive
emphasized that CSIRO research would establish
principles, practices and technologies to improve
the efficiency and long-term viability of Australian
agriculture and its capacity to respond to
changing needs. The Executive also stressed that
the Organization would cover all the
environmental regions of Australia and seek a
regional balance in its agricultural research.
High priority research areas were nominated
and included plant and animal breeding for:
e improved performance in production
characteristics
e resistance to pests and diseases
e identification of characteristics important in
breeding, whether by traditional or novel
approaches(e.g. salinity tolerance in plants).
Also included were such areas as soil physics,
plant root function, salinity management,
biological control of pests and integrated
management for irrigated cropping. Future
opportunities for new breeding techniques, such
as embryo manipulation and recombinant DNA,
or genetic engineering, were also recognized.
(Because these new techniques are now
classified as biotechnology, research concerning
them is discussed in Chapter 10).

Forest Research

The Executive's forest research policies in CSIRO
have been based largely on decisions arising
from the Review of the Division of Forest
Research (reported in the 1979/80 Annual Report)
and the Review of Forest and Forest Products
Problems (reported in the 1981/82 Annual
Report). The policies are concerned with CSIRO's
role in providing a scientific base for the balanced
management of Australia's forests and for
providing and using wood and related products.
Forests yield a range of uses and values to the
community and it is CSIRO's policy that both
native and exotic species and natural and
plantation forests should be studied.

Fisheries Research

CSIRO policies for fisheries research, embracing
fisheries and marine biology, were included in
the Executive's statement of policy on marine
science in the 1979/80 Annual Report. The
statement followed the Federal Government's
decision of November 1979 to declare Australia's
jurisdiction over the 200 nautical mile fishing zone.
CSIRO's stated policy was to continue to support
the Government's fishery management agency,
the Department of Primary Industry. At that ime
the Executive decided to split the fisheries and
oceanography research functions of the CSIRO
into separate Divisions. Oceanography hassince
been accorded the status of a high priority
research area and favoured for growth, and
fisheries research has been accorded
protected status.

Implementing Policy

The Organization's policies for agricultural,
forestry and fisheries research have not changed
during the year. However, steps have been taken
to implement policies and the following report
describes these steps. It also includes details of
changes in emphasis in research prionties,
especially in agricultural research, as well as
brief descriptions of significant research
achievements.

Australian National Animal Health
Laboratory

On 1 April 1985, the $160 million Australian

National Animal Health Laboratory (ANAHL) —

Australia's maximum security laboratory for the

diagnosis and study of exotic animal diseases —

was opened in Geelong, Vic,, by the Governor-

General, Sir Ninian Stephen. The CSIRO group

responsible for ANAHL had been given

Divisional status in November 1984, and its

Officer-in-Charge promoted to Chief.

CSIRO and the Department of Primary Industry
will share equally the operating costs of ANAHL.
The present staff of 145 is expected to grow to
180 by 1986/87, with salary and operating costs of
around $8 million a year. In September 1984, the
Federal Government finalized its decisions on
ANAHL's management and functions. The
following were the most significant decisions:

e The setting up of a joint CSIRO/Department
of Primary Industry Board of Management to
be responsible to the CSIRO Executive for
the general operation of ANAHL.
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The Governor-General of Australia, Sir Ninian
Stephen, unveiling the plaque at the official
opening of ANAHL, 1 April 1985.

® The appointment of an ANAHL Policy
Advisory Committee to advise the Board on
major operational policy matters.

© The appointment of a Research Advisory
Committee to advise the Chiefof ANAHL on
the research program.

® A ban on the importation of live foot-and-
mouth disease virus to continue until the end
of 1987, when the matter will be reviewed by
the Federal Government.

e Achange inthe consultation mechanisms and
the seeking of community accord about exotic
pathogen imports when microbiological
security has been established at ANAHL. The
change includes a requirement that Cabinet
endorse each importation when the
consultation process has been completed.

e The confirmation of ANAHL's functions of
diagnosis, research and training. It will also
provide diagnostic assistance to south west
Pacific countries, including New Zealand and
Papua New Guinea, which are free from
foot-and-mouth disease.

® Research on, and development of, new
vaccines and the testing of locally produced
and imported vaccines are to take place in
ANAHL. The production of vaccines is to be
undertaken if necessary by a commercial
vaccine manufacturer.

e State governments are to be involved in
ANAHL's epidemiological investigations.
Research programs are already in progress.
An ANAHL research team based at the Animal

Virus Research Institute at Pirbright, in England,
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1s developing sensitive new diagnostic tests for
foot-and-mouth disease. Their aim is to improve
the ability of staff at ANAHL in Geelong to
diagnose the disease without using the live virus,
Current work at ANAHL involves genetic
engineering techniques to develop more
accurate diagnostic tests and safer vaccines for
various other livestock diseases. Currently only
those organisms already present in Australian
livestock, such as bluetongue virus, are being
used for research at ANAHL. However, once the
Laboratory's microbiological security has been
established, these will be supplemented
progressively by exotic organisms that have been
approved formally for importation.

Animal Welfare

CSIRO policy on the use and care of animals in
itsresearch programs was outlined in the 1982/83
Annual Report. Two bodies have since been
formed to advise on the welfare of research
animals:

e The Animal Welfare Liaison Group (AWLG)
coordinates the activities of the 18 on-site
Animal Experimentation Ethics Committees
and includes the chairperson of each Ethics
Committee.

® The CSIRO Advisory Committee on the Ethics
of Animal Research (CACEAR) advises the
Executive on: ethical issues; the perceptions
and education of the public; views of animal
welfare groups; principles to be followed in
developing codes of care and practice; and
matters referred to it by the AWLG. The
Committee has a membership with a wide
background, including two CSIRO officers,
and members from university philosophy
departments, animal welfare societies,
livestock industries and a medical research
school.

CSIRO Marine Laboratories

The Division of Fisheries Research completed its
transfer from the Cronulla, NSW, site to its new
Headquarters Laboratories at Hobart during the
year. The Hobart complex was opened officially
by the Minister for Science, the Hon. Barry O
Jones, asreported in Chapter 15. The Laboratories
also house the Division of Oceanography. The
siting of the two Divisions in the Marine
Laboratories accords with the Executive policy
of encouraging joint activities and the sharing of
facilities and services at regional laboratories.



AIMS-CSIRO Liaison Committee

At a meeting of the Council of the Australian
Institute of Marine Science (AIMS) and the
Executive in May 1984, it was decided to establish
a Liaison Committee to promote research
collaboration between the two organizations. This
step is consistent with stated Executive policy of
CSIRO collaboration with other marine science
research bodies to promote the optimum use of
research resources in the national interest. The
Chiefs of the Divisions of Fisheries Research and
Oceanography are included in the CSIRO
membership of the Liaison Committee.

Regional Forest Research

The Division of Forest Research has consolidated

its regional research activities in the Division's

five research stations which, in line with an

Executive decision following the Divisional

review, have been renamed as follows to reflect

more accurately their research activities:

e Tropical Forest Research Centre, Atherton,
Qld;

e South Queensland Forest Research Group,
Brisbane (St Lucia and Samford),

e Tasmanian Forest Research Group, Hobart,

e Plantation Forest Research Centre, Mt
Gambier;

e Western Australian Forest Research Group,
Floreat Park.

Research in Western Australia

The 1982/83 Annual Report referred to a proposal
to form a collaborative group from the Divisions
of Plant Industry and Soils in Perth. Membership
is now at full strength and the group occupies
temporary facilities at Floreat Park. The groupis
concerned with the long-term implications of
cropping practices for the fertility and stability of
the light-textured soils cormnmon in western and
southern Australia under Mediterranean climatic
conditions. With the onset of the dry season these
conditions impose severe moisture stress on
plants. The group will develop collaborative
projects with other CSIRO groups in Western
Australia on the role of the pasture phase in
cropping systems.

Root/Soil Biology

A CSIRO scientist was nominated to coordinate
and so improve the effectiveness of CSIRO's
research in root zone biology and root function.

The work currently is spread over several
Divisions. The coordinator will ensure that the
Organization's research is directed towards
increased production, reduced fertilizer use and
more efficient water use, as well as investigation
into such factors as the physiological basis of salt
tolerance in plants.

Irrigation Management Systems

The CSIRO policy of carrying out collaborative
research with State departments of agriculture
has been implemented in the SIRAGCROP
program aimed at supplying computer-based
information on managing all irrigated crops in
south eastern Australia. The program is based at
the CSIRO Centre for Irrigation Research
(formerly the Division of Irrigation Research),
located at Griffith, NSW, in the Murrumbidgee
Irrigation Area. The Centre's role is to develop
methods of improving the productivity of irrigated
crops, particularly in relation to fine-textured
soils, and improving efficiency in managing water
use in collaboration with other CSIRO Divisions
and outside bodies. (See also Chapter 7).

The CSIRO Divisions of Plant Industry, Soils,
and Water and Land Resources, the NSW and
Victorian Departments of Agriculture, the Bureau
of Agricultural Economics, and the Irrigation
Research and Extension Committee are
collaborating with the Centre in the SIRAGCROP
program. Irrigation scheduling of wheat in
relation to factors such as soil type, stage of
growth and climate has reached the on-farm
testing stage.

Tropical Field Crops

Research on dryland crops for the tropics in the
Division of Tropical Crops and Pasturesis being
strengthened by transferring irrigated
agriculture resources from the Kimbertley
Research Station, Western Australia, to the
Division's Research Station at Katherine, Northern
Territory. The transfer will enable an expansion
of studies designed to develop stable farming
systems for the semi-arid tropics based on
legume leys. The program to develop tropically-
adapted soybeans has also been relocated from
the Kimberley Research Station to the Burdekin
Basin where collaborative research with the
Queensland Department of Primary Industries 1s
planned.
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Standardization of terminalogy
and analytical lechnique

A computerized database, prepared by the
Australian Feeds Information Centre, helps the
livestock industry to recognize the nutritional
quality of feeds. The Centre is operated by the
Division of Animal Production.

Changes of Emphasis in
Research Priorities

Nutrition of Grazing Animals

Renewed attention has been directed towards
this area of research. Recent reviews of the
activities of the Divisions of Plant Industry and
Tropical Crops and Pastures have emphasized
that many introduced species — in the southern
temperate regions and the tropical north— have
been selected primarily for their ability to
establish themselves and to persist in the
environment. The poor nutritive value of many of
these pasture species, as well asof native grasses,
throughout much of the year has been reflected
in the production per head of beef, lamb and wool
which, in Australia, is less than half the genetic
potential. Consequently, research is being
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concentrated on selecting pasture species for
nutritional value. For example, work has begun
in Western Australia on subterranean clover; in
Queensland, grasses with greatly increased
digestibility are being tested, and other research
opportunities are undergoing thorough analysis.

Research on the grazing animal is directed
towards the possibility of manipulating rumen
micro-organisms so that, for example, the highly
fibrous tropical grasses might be broken down
more fully to digestible carbohydrates. Attention
1s also focused on mineral supplementation for
grazing cattle in the tropics. Very poor quality
dry season feed is deficient, not only in protein
and energy content, but also in the mineral
requirements of grazing animals. A device
developed by the Division of Animal Production
is being tested for delivering supplementary
mineral nutrients to sheep and beef cattle.
Selected nutrients can be loaded into a capsule
which is designed to ensure a slow, steady
release of the nutrients into the rumen of sheep
and catitle.

Computers are also assisting in managing
grazing animals. GRAZPLAN, a major project
involving the computerized management of
animal production from grazed crops and



pastures, was initiated by the Division of Plant
Industry. It aims to develop software enabling
managers to explore a range of management
options for properties, based on information about
their plants, animals, soils and climates.

Immunization for Higher Animal
Production

Immunization is an important new direction for
research in improving productivity in sheep. This
has been borne out by the successful commercial
launching in October 1883 of the vaccine,
Fecundin, to increase the sheep ovulation rate
and hence birth rate. Normal tissue factors inhibit
tissue development in animals; they work in
concert with other factors which promote tissue
growth. Together these factors dictate overall
body composition. Selective use of vaccines
against the growth-inhibiting factors in
economically valuable animals may lead to higher
wool production, more meat and less fat on the
carcass and other desirable production
characteristics. Genetic engineering approaches
to livestock breeding parallel the continuing
research into the selective use of vaccines, since
both depend on a close knowledge of the
physiological factors underlying animal
productivity.

Plant Pathology

In February 1983 a Plant Pathology Review

Committee recommended to the Executive the

appointment of a senior plant pathologist to assist

the Director of the Institute of Biological

Resources. This coordinator was appointed

during the year under review to give the desired

focus to CSIRO plant pathology research, and to
liaise with State departments, universities and
other research institutions. This has led to
increased collaboration with these bodies.

Examples of these activities are;

e Division of Tropical Crops and Pastures, in
collaboration with the University of
Queensland — research into anthracnose
diseases of Stylosanthes species, important
tropical pasture legumes

e Division of Plant Industry, in collaboration
with State departments of agriculture — a
nationwide survey of virus diseases of
subterranean clover

e Division of Horticultural Research, in
collaboration with the University of Adelaide
— a horticultural virology group established
to investigate the use of molecular bioclogy

techniques to identify and, where possible,
eliminate virus-like diseases in fruit species.

National Bushfire Research Unit

Project Aquarius was a three-year project,
initiated in 1981, to assess the effectiveness,
compared with conventional firefighting
methods, of aerial bombing techniques for
fighting bushfires. It received special
Commonwealth funding for three years. A wet
summer in 1983/84 delayed completion of the
planned research and funds were made available
by the Executive to continue the project in 1984/85.

On the completion of Project Aquarius the
Executive decided that CSIRO's expanded
bushfire research should continue and a National
Bushfire Research Unit was set up in the Division
of Forest Research. A sub-unit will be formedin
the Division of Atmospheric Research to study
fire/fweather. This Unit will receive substantial
Appropriation funding, but will also seek funds
externally. These are expected to come from
organizations interested in improving bushfire
prevention and control.

Rangelands Research

The Division of Wildlife and Rangelands

Research was formed in 1984 by combining the
previously-existing rangelands research group
and wildlife research personnel in the Division of

3 - A TR N S B

These Australian milking zebus, sprecially bred
by the Division of Animal Production, give a high
milk yield in tropical zones.
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Wildlife Research. Additional staff have been
allocated to this new Division which hasledtoa
strengthening of CSIRO's research into Australia's
arid and semi-arid sheep and cattle grazing lands.

Selected Research
Achievements

Division of Animal Health

e Developed Wormkill, a chemically-based
control scheme for worm parasites in sheep
in the summer rainfall zone. The scheme
reduces the frequency of treatment required
and contends with drug resistance in the
parasites. A large pharmaceutical
corporation has produced a special
formulation to combine the two drugs in
Wormkill. In cooperation with the NSW
Department of Agriculture, Wormkill has
been promoted in the industry and adopted
enthusiastically by wool growers in the State's
summer rainfall zone.

e Developed a test for the poultry disease,
leucosis, which has been takenup by all the
major poultry breeders and has proved
effective in lowering the prevalence of the
disease.

Division of Animal Production

e The Division released a new poultry breed,
the SIRO-CT layer, which has an increased
rate of egg production. It was bred from an
Australorp strain, specially selected for high
egg production, and a commercial White
Leghorn strain.

® The Division's procedures for formalin
treatment of meals to increase milk
production in dairy cows have been adopted
by the dairy industry, initially in northern
NSW. The treatment results in less protein
being degraded in the rumen, making more
available for conversion into milk.

® There has been renewed industry interest,
locally and overseas, in the Australian Milking
Zebu, specifically bred by the Division to give
high milk production in the tropics.

e The Australian Feeds Information Centre
(AFIC), operated by the Division, has
prepared a computerized database for the
public. AFIC provides details of the nutritional
quality of feeds for all types of livestock. It
incorporates information from State
departments of agriculture.
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developed for protecting protein meals for
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based on this system is now in operation at Norco
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Fifteen million cattle in northern Australia are
affected by cattle tick. A vaccination technique
which leads to the death of ticks through gut
damage, developed by the Division of Tropical
Animal Science, has reduced tick numbers
experimentally by up to 90%. The red colour of
the lower tick is the result of bovine blood leaking
from the badly damaged gut of the tick.



Genetically-altered sheep blowflies which
introduce genes for sterility and other defects are
being field tested. These examples show forms
with (a) two deleterious mutuations: rusty body
and featherless arista and (b) three deleterious
mutations: rusty body, featherless arista and white
eye.

Division of Tropical Animal Science

Research has led to the successful
experimental immunization of cattle against
the cattle tick, Boophilus microplus.
Commercial vaccine production, using
recombinant DNA technology, is being
investigated in a collaborative project with
Biotechnology Australia Pty Ltd.

Division of Tropical Crops and
Pastures

Rumen micro-organisms able to break down
a toxic chemical in the foliage of the shrub,
Leucaena, have been identified and
introduced from overseas by the Division.
These micro-organisms spread naturally in

cattle herds in the field. Without the
micro-organisms, cattle grazing Leucaena, an
otherwise highly nutfritious legume, can be
poisoned by the toxin mimosine and its Tumen
breakdown products.

In cooperative research with the University
of Queensland and the Western Australian
Department of Agriculture, the Division has
developed a new system for growing
soybeans on saturated soils which produces
experimental yields up to 80 tonneg/ha, 25%
greater than the best yields of conventionally-
grown crops.

Division of Entomology

e A commercial system for controlling oriental

fruit moth has been developed from the
Division's research based on the use of a
synthetic version of the natural female
pheromone blend and the results have so far
been most encouraging. An Australian
company, Biocontrol Ltd, has developed and
marketed the system in Australia and the USA,
Australian horticultural industries are
benefiting from the use of parasitic
nematodes for controlling insect pests. In
Tasmania the nematodes are controlling the
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currant borer moth and the black vine weevil.
The Division is collaborating with the
Guandong Entomological Institute in China in
developing pest control by parasitic
nematodes.

@ Cenetically-altered sheep blowiflies have
been released in a major field trial in the
Shoalhaven Valley of NSW to test their ability
to control wild flies. The altered flies
introduce genes for sterility and other genetic
defects, such as blindness in females, into the
field populations.

Division of Plant Industry

e The Division has produced a new line of
linseed by chemical mutation. It has
edible-quality oil which could make linseed
an attractive alternative crop for wheat
farmers. The character now needs to be
incorporated into high-yielding lines which
are readily distinguished from current
industrial-quality linseed cultivars.

e A new variety of cotton plant, SIOKRA,
developed by the Division, has enhanced
insect resistance compared with existing
commercial varieties, yet retains comparable
cotton yields and quality.

This isomate dispenser, based on the use of a
synthetic version of the natural female
pheromone blend, controls oriental fruit moth.
Developed by the Division of Entomology, the
system is being marketed in Australia and the
United States.
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Division of Soils

o A soll test procedure — based on research
by the Division — to decide on the application
of chemicals against cereal cyst nematodes.

Division of Horticultural Research

e A tissue culture system for the rapid
propagation of disease-free grapevines,
developed by the Division, is now being used
by State departments of agriculture, private
tissue culture firms and the New Zealand
Ministry of Agriculture and Fisheries. Its
purpose is to multiply varieties which are
limited in supply and to shorten the period
required for moving grapevines through
quarantine.

e A highly effective water-filled plastic wrap
has been developed by the Division for
protecting young grafted fruit trees and
ornamentals growing in frost-prone areas.
The wraps are being manufactured
commercially in Australia and have
generated considerable interest overseas.

Division of Forest Research

e The Division has developed a simulation
model to estimate the economics of bushfire
control with different types of aircraft. The
model is based on data derived from Project
Aquarius. The model also can be used to
assess the economics of other approaches to
fire management, such as fuel reduction
burning.

Division of Textile Physics

e Successfully concluded the TEAM project,
begunjointly in 1981 with the Australian Wool
Testing Authority Ltd and the Raw Wool
Services Department of the Australian Wool
Corporation. This project involves including
the measurements of staple length, staple
strength and clean colour in the woolbuyers'
catalogue insuch a way that they can use the
results in their buying strategy, together with
those which have been in standard use since
1972. The use the buyer makes of the
additional measurements reflects the use the
manufacturers make of them. This represents
a radical change in the techniques available
to the wool manufacturing industry.



7. Mineral, Energy and Water

Resources

Policies

The Institute of Energy and Earth Resources
conducts 80% of CSIRO's research into minerals
and energy and collaborates closely with mining
companies which fund a significant proportion of
mineral research. The 1982/83 Annual Report
included a policy statement for mineralsresearch
covering exploration, mining, and mineral
beneficiation, as well as their environmental
impact.

The Institute also contributes to CSIRO's
manufacturing industry sector through its
research into smelting and metals production.

Three major developments during the year
have been:

e The Executive decisions following the review
of the Divisions of Mineralogy and Mineral
Physics. )

e The Executive's endorsement, as a priority
area, of expanded research on raw materials
processing, including minerals, wool and
agricultural products; thisisaresponse to the
Federal Government's encouragement of
secondary processing of materials in
Australia to increase export earnings and
employment.

o Theopeningofthe Division of Geomechanics
laboratory in Brisbane to improve interaction
with the coal mining industries of Queensland
and northern NSW, and to support Australia's
position as the world's leading coal exporter.

CSIRO's policy for energy research was
established in 1979 and revised in 1981. Energy
research was designated as a priority area for
expansion. The budget for energy research in
1979 represented 7.2% of CSIRO research
expenditure. By 1983 the allocation had increased
to 9.9% and the area employed 10.7% of the
Organization's professional staff. At thisstage the
Executive judged that the area had sufficient
resources and should continue operating at this
level.

Initially, the production of substitute liquid fuels,
especially from coal, received major attention
because of the likely shortage of oil. Now
Australia's coal export industry, which has grown
to some $4 000 million a year, is considered more
important. This has involved the development of
improved technologies for coal preparation,
transport and combustion. Research on substitute
liquid fuels 1s continuing, the emphasis being
redirected from coal to oil shale and natural gas
as the raw materials.

Water research is a continuing priority area.
The Institutes mainly involved are Biological
Resources, Energy and Earth Resources, and

Industrial Technology. Professional staff numbers
have risen in five years from 2.5% to 3.6% of
CSIRO's total.

Research is changing to reflect a national trend
towards seeking better management of current
water resources rather than developing new
ones. To this end Divisions are forging stronger
links with operational agencies to determine their
needs and to ensure that information and
suggested management strategies are
transferred smoothly.

Recent expansions of research effort have
concentrated on three main aspects —
groundwater, catchment hydrology and water
quality. Increasing emphasis in the first two
instances is centred on developing quantitative
computer models to help identify the effects of
proposed changes in water and land
management. Fundamental research on water
movement through porous media is
complementing applied work on the movement
of water through soils and aquifers.

Studies of salinity in irrigated and dryland
regions are a feature of water quality research.
The pollutant effects of agricultural chemicals are
also being investigated. Research into methods
of treating saline and effluent waters has now
moved to studies of combined physico-chemical
and biological techniques.

Minerals: Remote Sensing

CSIRO's introduction to Australia of remote
sensing by satellite and aircraft, and its
subsequent significant contributions to this
technology, have laid the groundwork for much
of its initiative in space sciences. Several
Divisions now use remote sensing technology for
research into Australian resources — for
example, minerals, water, forestsand crops—as
well as in atmospheric and meteorological
research. The two Divisions most involved in the
mineral studies are the Division of Mineral
Physics in Sydney and the Division of
Groundwater Research in Perth.

The availability of large quantities of data from
multispectral scanners flown in aircraft in the past
two years has enabled a rapid evolution in the
geological applications in Australia of remote
sensing. These new systems have offered much
greater spatial and spectral resolution than is
available from instruments in the Landsat earth
resources satellites,

The Divisions had foreseen this development
at the end of the 1970s and redirected their
research from Landsat to a detailed study of the
spectral properties of Australia's terrain. Some
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Inany excavation work, whether itis for buildings
or underground mines, it is vital to know what
kind of stresses are placed on the swrrounding
rocks, both before and after work has begun. The
Division of Geomechanics conducts research into
improving measurement of these stresses and
presenting the results in a helpful way. The
mobile hydraulic fracturing unit (1) was designed
and built by the Division to estimate natural stress
inrocks up to 1000 metres below ground surface.
Successful trials of the unit were carried out this
year for mining companies and government
bodies. The Division uses computer graphics to
display other stress measurements made inrocks
surrounding underground mines (2). The
principal stresses can be seen as contowrs
surrounding the black shapes of excavations.
Thus a mine engineer can see at a glance how
stable a mine layout is and what might happen if
the shape of the excavation were to be changed.

exciting possibilities for identifying minerals have
emerged. For instance, researchers in the
Division of Mineral Physics have demonstrated
that more than 20 minerals containing hydroxyl
(OH) groups — such as kaolin, talc, topaz,
muscovite — can be identified by sensitive
airbome spectrometers. Work in optical and
electronic technology is continuing, with mining
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industry support, to improve the accuracy of this
detection technique, which can be especially
useful in areas where weathering has produced
chemically-altered residual soils. In addition to
mapping the more usual clays produced by the
weathering process, the spectrometers can map
those minerals (e.qg. talc or muscovite ) that
survive weathering relatively unchanged.

The Division of Mineral Physics is exploiting
this research through a continuing program of
instrument development which includes:



o the construction of systems with greatly
improved sensitivity;

e ajoint study with the University of New South
Wales of advanced array detector systems;

© a package of the currently most advanced
airborne equipment being brought to
Australia, in association with the NASA Jet
Propulsion Laboratory, for testing on a wide
variety of mineral exploration targets;

e acooperative project with CSIRONET and the
Division of Radiophysics to develop an
experimental capability for acquiring
thematic mapping data from the new series
of Landsat to improve satellite reception and
data processing.

The Division of Groundwater Research is
Australia's Principal Investigator in the Jet
Propulsion Laboratory's imaging radar
experiment on the space shuttle missions. The
object of this experiment 1s to see how radar
images can provide more information about land
topography. The Division also collaborates with
other CSIRO Divisions in Western Australia, the
WA Institute of Technology and the WA
Department of Lands and Surveys to provide
facilities for remote sensing research,
development, applications and training.

The Divisions of Groundwater Research and
Mineralogy and Geochemistry in Western
Australia are evaluating jointly the use of data
from instruments in the National Oceanographic
and Atmospheric Administration (NOAA)
satellites to discriminate sub-surface features in
the Canning and Officer Basins of Western
Australia. The NOAA satellites are used in

The Carr Boyd-Geoscan 15-channel multispectral
scanner, developed by CSIRO, detects water and
mineral deposits. Here the scanner is located in
a hole in the floor of a light aircraft with the
realtime display, tape drive and controls on the
left, and the electronic package, Winchester disc
and cooling gas cylinder on the right.

preference to Landsat because they give a wider
coverage, including thermal wavebands, and
their data can be taken directly by the receiving
station in Perth, set up jointly by CSIRO and the
WA Institute of Technology.

Infrared NOAA images taken at night show up
ancient river drainage networks now buried by
sand. These and other features can be used In
geological models constructed to help in the
discovery of minerals, fossil fuels and
groundwater inunexplored areas. In the Yilgarn
Block, in Western Australia, where mineralssuch
as nickel and gold occur, several exploration
companies are already investigating prospective
areas identified by this method.

Remote sensing technology, being developed
by the Division of Groundwater Research
primarily to assist water research, has potential
use in mineral exploration. For example,
techniques developed for the rapid transmission
of sea surface temperature maps, derived from
satellite data transmitted to the personal
computers of fishermen, can also be adapted to
transmit other types of data to field geologists.
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Energy: Oil Shale Research

Australia's known oil shale resources contain
10-15 times more oil than that found in Bass Strait.
However, at 80-100 litres per tonne of shale, the
oil content is relatively low. Australian shale
deposits differ considerably in composition and
processing behaviour from those found overseas,
and also among themselves. Consequently, no
single existing technology can be applied readily
for their exploitation, and the industry needs
substantial research and development assistance
to develop suitable technologies.

The Institute of Energy and Earth Resources
provides a significant part of this assistance,
concentrating its research on the important
aspects of oil shale treatment. These involve:

e understanding the chemistry of the organic
and mineral compounds in the shalesand how
they behave when heated in retorting;

© establishing the nature of the oils produced
by retorting and the upgrading treatment
needed;

e developing or improving retorting processes
and methods of disposing of spent shale;

@ investigating the environmental impact of
mining and processing oil shales.

Most of this work is supported by substantial
funding from the National Energy Research
Development and Demonstration Program and
from oil shale companies.

The Division of Mineral Engineering and CSR
Ltd have patented jointly a new process for
extracting oil from Julia Creek shale which will
reduce production costs by $4 a barrel when
compared with the cost of existing technology.
Spent shale, which contains 6% carbon in
coke-like form, is burned in fluidized-bed
combustors at relatively high temperatures to
provide the process heat required for retorting
the incoming new shale. The process is
completely self-sufficient in heat and the burning
of part of the oil shale to give heat isunnecessary.
Avaluable feature of the processisthe action of
lime and lime components, formed in the
reaction, to absorb the resulting gaseous
pollutants. Not all shales are so amenable and
research is now progressing to develop
comparable processes for other large deposits.

The Division is collaborating with Peabody
Australia Pty Ltd in investigating Yaamba oil
shales, which contain three groups of shales with
distinct processing properties. Several
alternative process schemes are being designed
to treat the different shale types.
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Knowledge of the structure and behaviour of
the components of oil shale is essential for
developing process concepts, and several
Divisions are engaged in aspects of this research.
The Division of Fossil Fuelsis collaborating with
the University of Wollongong in a systematic
characterization of all Australian oil shales, aswell
as studying their geological ageing and the
oxidation of their organic matter after processing.
Itisalso developing further its unigue method for
laboratory simulation of the natural processes of
oil shale generation. The Division of Energy
Chemistry is using fluidized-bed technology to
provide information on the processing behaviour
characteristics of seven Australian oil shales. The
results obtained from an experimental unit
processing up to 30 kg of shale an hour will be
added to detailed mass balance and kinetic
information to create the most comprehensive
large-scale study undertaken in Australia of oil
shale retorting. In studies of organic components
of il shales, the Division of Energy Chemistry has
already demonstrated that, for some shale types,
retorting in high-pressure hydrogen can increase
oll yield fivefold.

Data for calculating the heat balances required
for the design of commercial oil-from-shale
processes have been obtained by using a
differential scanning calorimeter at the Division
of Mineral Chemistry, When correlated with the
results of other analyses, the data define the
chemical reactions occurring at various
temperatures during the conversion process.

The oil liberated from shale by most retorting
processes has to be upgraded to remove
impurities such as nitrogen, sulphur and oxygen.
Hydro treatment is used for this upgrading. It
resultsin a product similar to crude oil, which can
then be converted to liquid fuels in conventional
oll refineries. The Division of Energy Chemistry
is collaborating with CSR Ltd on techniques to
hydrotreat part of the Julia Creek shale oil to
produce gasoline directly, avoiding a refining
stage; early results are encouraging.

The possible environmental effects are another
important aspect of an oil shale industry being
investigated by CSIRO. Researchers in the
Division of Energy Chemistry are analysing
various shales to detect trace chemical elements
which could cause environmental problems and
to find out if they are mobilized during retorting.
The waste waters from shale processing contain
some pollutants that are potentially toxic to plant
or aquatic life. Studies of their toxicities in fresh
and sea water are being assisted through a
Marine Sciences and Technologies Scheme
grant.



CSIRO is developing new airborne instruments

with greater ability to distinguish specific

minerals, including a thematic mapper which

measures the visible and infrared reflectance of The Division of Energy Chemistry is collaborating

surface materials. In this image of an area near with CSR Ltd to develop techniques to hydrotreat
Leonora, WA, ironrich lateritized basalts appear shale oil at Julia Creek to produce gasoline
green, weathered rocks rich in clay are directly, avoiding a refining stage. Most retorting
orange-red and grass-covered alluvial plains processes, using hydro treatment, have to be
appear blue. Red-orange bands highlight the upgraded to remove impurities such as nitrogen,
eroded edges of laterite profiles. sulphur and oxygen from the oil.

CSIRO/CSR PROCESS
spent shale combustion oil s_.lla.le retorting shale oil refining




The Division of Fossil Fuels is conducting
laboratory, field and computer modelling studies
to help determine the release rate of the inorganic
effluents which may be leached from the solid
wastes generated by possible Rundle operations
and to predict the fate of such leachates in local
streams.

The Division of Materials Science, a member
of the Institute of Physical Sciences, is working
on the development of catalysts designed to
upgrade whole shale oil to finished middle
distillate fuels (diesel, jet fuel) in a single stage.
This requires a catalyst of high hydrocracking
activity, while simultaneously having the ability to
remove the heteroatom impurities (nitrogen,
oxygen and sulphur). The most active commercial
hydrocracking catalysts are based on platinum or
palladium, supported on zeolite. These catalysts
are, however, rapidly poisoned by very low
concentrations of sulphur or nitrogen, and their
use would require a preliminary hydrotreating
step to remove the sulphur and nitrogen. The
Division has recently patented a new catalyst
system which displays high hydrocracking
activity, good sulphur and oxygen removal ability,
and a higher nitrogen removal activity than any
commercial catalyst tested. Single-stage
production of finished middle distillate fuels is
therefore feasible. It is expected that the catalyst
willalso be applicable to other heavy feedstocks,
for example heavy crude oil residues, and
coal-derived liquids,

Water: Irrigation Crops

Irrigation agriculture accounts for 74% of the
water used in Australia. Many irrigation methods
employed are inefficient and result in
waterlogging of soils, salinization of soils and
surface water, and low crop yields. A 20% saving
1n water used for irrigating would release

2 million megalitres annually — equivalent to
the average output of the Snowy Mountains
Scheme for irrigating the Murray and
Murrumbidgee Valleys.

The Centre for Irrigation Research, at Griffith,
NSW, is investigating techniques for achieving
these savings, as well as for increasing the yield
of irrigated row crops. The research serves the
industries involved 1n Irrigation agriculture and
government departments or agencies
responsible for agriculture and water resources.

A practical result of thisresearchisanon-line
computer system, SIRAGCROP, developed
jointly by the Centre for Irrigation Research, other
CSIRO Divisions and the NSW Department of
Agrniculture. By linking their microcomputers into
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the CSIRO host computer, farmers receive
irrigation advice, an electronic mail service, news
releases and a current events calendar.

During 1985 SIRAGCROP is being tested on 14
farms, backed by an intensive on-farm research
program. An essential part of this program is
infrared measurement of the foliage temperature
of irrigated crops. Since this temperature 1s
sensitive to soil water level, and indicates when
irrigation is needed, wastage of water and yield
reduction can be avoided. The accuracy of the
evapotranspiration data used in the predictions is
being refined through a large soil/plant weight
device — a lysimeter — located at Griffith.

CSIRO 1s developing a network of electronic
weather stations, accessed automatically once a
day by the host computer, to enable SIRAGCROP
to be extended to all Australian irrigation areas.
The system is also being widened to cover other
management aspects of irrigated crops, starting
with wheat. (See also Chapter 6).

Specific limitations in the plant root zone
severely restrict crop yields and lead to
inefficiencies in water use. Exciting results are
being obtained at the Centre from techmques
developed to combat this problem. Equipment to
improve the low productivity of irrigation soils is
being prepared for commercial marketing in
collaboration with SIROTECH Ltd.

The problem of high water tables and wide-
spread salinization has prompted collabora-
tive work between the Centre and the NSW
Water Resources Commission. The basic
processes involved in salinization and capillary
rise are being studied in an advanced lysimeter
facility and at the Whitton Field Station the re-use
of saline water is being tested by mixing it with
high-quality irrigation water and applying it to a
rice crop.

CSIRO Divisions are monitoring soil salinity in
Irrigation areas as a vital aid in ensuring that
irmigation development does not lead to using
land in excess of its safe capability. The Division
of Mineral Physics is extending the application of
its Sirotem technique (used for locating buried
conductive orebodies and coal seams by
measuring electrical impulses) to determine
sub-surface salinity profiles, a technique which
could drastically reduce the cost and extend the
scope of salinity monitoring. The Divisions of
Groundwater Research and Water and Land
Resources, with the aid of pictures from the GMS
and NOAA satellites, are investigating the
measurement of the broad extent of surface
salinity and the saline burden of surface soils.



A lateral move irrigator traverses the field
automatically and applies a predetermined
volume of water to experimental plots by
overhead spray. Adjustments enable different
ratesto be applied to different plots in one pass.
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8. Conservation and the Natural

Environment

Introduction

The management and conservation of renewable
resources have become important issues in
Australia 1n the past decade. The Government
has recognized this through its support for the
World Conservation Strategy and the National
Conservation Strategy of Australia. A prime 1ssue
1s the impact of human activities on the
environment which is the basis for national
decisions about competing uses for the land.
Submissions concerning areas nominated for
World Heritage listings have recognized both
Australia's concern to protect, and its
responsibility to manage, areas over whichit has
sovereignty.

Responsibility for conserving and managing
the natural environment lies with Commonwealth
and State governments through a varnety of
bodiesand legislation. CSIROresearch isaimed
at providing information and technigques to assist
this management.

Areas of research in conservation and the
management of the natural environment include
soilsand land use; ecology and environment; flora
and fauna; oceans and atmosphere; astronomy
and environmental protection.

CEIRO's role in these research areas is to
pursue research that;

e providesthe essential theoretical framework
and develops appropriate methodologies for
resource analysis suitable for Australian
conditions;

® develops a general understanding of
Australia's land, marine, inland surface
waters, plant and animal resources to ensure
their sustained diversity, productivity and
value;

o provides the basis for ecologically-sound but
pragmatic solutions to problems in
management of natural renewable resources;

© supports and complements more applied
work of Federal and State Government
departments; and

e provides a basis for ameliorating the impact
of human activity on the environment.

Many of the research problems in this sector can

be solved only by supporting interdisciplinary

research groups. For instance the physical
ecology group in the Division of Environmental

Mechanics — consisting of mathematicians,

physicists and plant physiologists — actively

studies the nitrogen cycle between solls, crop
and pasture plants and the atmosphere in
collaboration with agronomists in the Divisions of

Plant Industry and Tropical Crops and Pastures.
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Soil Resources, Conservation and
Management

The basic mapping of Australian soils has been
carried out by the Division of Soils. This has
required inter alia the development of a
classification suited to the Australian situation, but
compatible with major classifications used
elsewhere in the world. The Division has also
developed techniques for soil and mineralogical
analysis which have broad applicability, for
example, the widely used neutron moisture meter.

Most research on soil conservation in CSIRO 1s
carried out in the Division of Soils. It concerns soil
inventories, stability, nutrients, and infiltration and
runoff of water. Soil conservation has also been
included in the goals of programs in other
Divisions — Water and Land Resources, Wildlife
and Rangelands Research, Tropical Crops and
Pastures and Environmental Mechanics.

A 'gentleman’s agreement more than 50 years
ago assigned responsibility to the States for ad
hocand local problems of land management. The
then CSIR's role was to pursue research to
enhance the general understanding of important
processes in the environment and to provide
knowledge to support and complement the States'
more applied work. This role remains valid,
although certain State departments now have
research armsstrong enough to undertake some
national work.

Land Use

The obligation to conserve the values of land —
productivity, water yield, nature conservation,
living environment — is shared by many groups,
including owners, managers and State
governments with legal title or planning control.

Research in this field relevant to the
Organization is strategic, including the
understanding of inter-relationships at a
geographically detailed level and over a wide
scale, the development of frameworks for
planning and management and education in
management principles.

The Division of Water and Land Resources
program on Resource Management aims to
develop explicit, computer-based methods of
inventory, evaluation, planning and management
of land and water resources covering a wide
range of potential uses including agricultural,
pastoral, forestry, conservation and recreation.
The methods provide reliable predictions of the
probable ecological and economic outcomes of
a particular use. Much of the methodology



Phytoplankton distribution and water masses

meEuE om:

The blue band allows delineation of
current-induced transport of phytoplankton
between the Great Barrier Reef and reefs in the
Coral Sea (the striking jet off Cairns). The band
combinations processed by the BRIAN computer
system at CSIRO Division of Water and Land
Resources allow delineation of distinct
optically-separated water masses — oceanic,
shelfbreak, GBR lagoon, nearshore and coastal
types.
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Ultimately the environmental data from remotely
sensed imagery will help assess the distribution
and status of the corals — through a combination
of field checking and low level remote sensing
from aircraft during surveys planned on the basis
of the general level satellite imagery.

developed has anticipated needs rather than
responding to existing needs.

A second program in the Division of Water and
Land Resources undertakes multidisciplinary
research directed at producing new methods for
land resource analysis suitable for Australian
conditions using satellite imagery and computer-
based techniques for survey, monitoring and data
analysis. Current emphasis is directed towards
cost-effective methods suitable for government
agencies and environmental consultants with
limited computer facilities.

Research on rangelands aims to develop
appropriate management strategies that will
maintain arid and semi-arid land used for the
extensive grazing of sheep or cattle in a stable
and productive state. These strategies are
ecological in nature and depend on an under-
standing of how the vegetation changes in
response to climate and management. Most
emphasis is placed on fire regimes and grazing
strategies. Rangelands research also involves
developing systems for monitoring the condition
of these lands by ground survey or by the
enhancement of satellite imagery, and the effect
of economic structures and land tenure on the
adoption of appropriate management practices.

CSIRO's role in research into landscapes is
typified by experimentation which, from its
strategic nature, is often medium- to long-term,
and by its relevance to land management for
water yield and quality, and to nature
conservation, grazing use and wood products.

Few government departments are active in this
field. Some collaborate with the Organization; for
example, the Department of Defence in
conserving training areas and the Great Barrier
Reef Marine Park Authority (GBRMPA) in marine
park management, In land resource studies, the
multidisciplinary, computer-based strategic
research carried out by CSIRO makes use of
basic geographic source data from the Australian
Survey Office and the Division of National
Mapping in the Department of Resources and
Energy . As a result of methodology developed
for analysing land resources, CSIRO computer
packages are now used by State government land
resource agencies, such as national park services
and forestry commissions, and also by local
government.

An important and effective avenue for
transferring technology and results to users such
as government departments is through collabora-
tion, both in planning and carrying out the
research. Remote sensing projects developed in
this manner include the Barrier Reef Image
Analysis System (BRIAN), used by the GBRMPA
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for management and a package to assist the
mapping of shallow waters and offshore reefs
used by the Australian Survey Office, The
estimated savings asa result of the latter research
and development are $21 million compared with
the costs of traditional survey methods.

Ecology and Environment

This area covers both terrestrial and aquatic
environments, In the former, CSIRO contributes
significantly to Australia's research effort in plant
and animal ecology, especially strategic
long-term research which can serve as a basis
for shorter-term collaboration with State
departments and universities.

Research on plant ecology concerns the
fundamental processes by which fire, grazing and
nutrient levels affect natural plant communities.
These three factors exert profound influences on
the structure, composition and biomass of plant
communities, which in turn affect water runoff and
quality. The conservation of Australian native
plant communities is enhanced when research
provides an ecologically-sound basis for
management, for example, the use of host-
specific agents for biological control of
introduced weeds. Other programs in plant
ecology investigate the effects of physical
processes on organisms and their relation to the
energy balance and evaporation at the earth's
surface, to fertilizer use, and to environmental
quality.

CSIRO provides strategic research information
in animal ecology for use by State departments
which have the administrative responsibility for
managing wildlife. Research projects are
generally long-term and are less likely to be
undertaken by State departments or by tertiary
Institutions, CSIRO aims to develop an awareness
of the factors that control animal populations and
the chemical and biological understanding of
parasites and attractants that may be used in
control programs. Emphasis is also placed on
understanding the distribution, dynamics and role
of species groups or communities that are of
conservation interest,

In addition, research is undertaken in several
environments in which plant and animal ecology
are closely integrated, for example, tropical
monsoonal wetlands, the arid zone, rainforests,
and nature reserves isolated by clearing in the
Western Australian wheatbelt.

The aquatic environment concerns surface
inland waters and the marine environments,
Ecological studies on inland waters (limnology)
are directed towards evaluating factors which
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affect water quality and the reliability of supply.
They aim to improve the understanding of the
systems and thelr management for various uses,
such as providing water and recreation facilities.
Research is also directed at the biological and
entomological control of agquatic weeds which
interfere with water supplies. CSIRO is well
placed for this research in terms of expertise,
national level of responsibility, infrastructure and
availability of research facilities both within
Australia and overseas. State water resource
authorities and tertiary institutions collaborate or
cooperate in most studies.

In the marine environment the Organization
undertakes research into biology, ecology and
the dynamics of marine plant and animal
populations, and supplies information for
developing management strategies for Australian
fisheries,

There are more than 100 professional
ecologists in CSIRO, most of whom work full-time
on ecological projects. Some extensive projects
are Australia-wide, but intensive or regional
projects are concentrated around regional
research centres, especially in south-eastern
Australia. Movesare being made to increase the
research effort in tropical regions. Ecosystems
receiving most attention are open forests,
woodlands and grasslands. The most common
research themes are habitat management,
particularly pest management and species
conservation, followed by temporal fluctuations,
plant-environment interactions and spatial
heterogeneity.

The results of plant ecological research have
been transferred to users as management plans.
Animal ecologists have developed a
methodology for extensive aerial surveying of
large kangaroos which is being used by wildlife
services of several State governments to monitor
population levels of harvested species. The
results of research on aquatic weeds are
transferred to Federal and State bodies through
the National Coordinating Committee for Aquatic
Weeds, a joint committee of the Australian
Agricultural Council and Australian Water
Research Council.

Inthe rural research sector, State government
departments concerned with agriculture
generally have capable research arms. In
conservation and the natural environment,
resources In research arms in State authorities
have been relatively smaller than in agriculture,
Consequently CSIRO plays an important role in
management-oriented research through
consultancies and collaborative projects.



Flora and Fauna

CSIRO has a coordinating role with research
interests in flora and fauna that transcend State
boundaries. The Organization also has an active
role in studying the evolution of Australia’s unique
flora and fauna.

Its work on endangered plant species has
involved a national survey of species believed
rare or threatened in Australia. A start has been
made on collecting the seed of endangered
species which is to be stored in newly-
established long-term, low-temperature seed
storage facilities,

Aerial Surveying of kangaroos

The technique of counting animals from the air
has been widely adopted. It involves flying at a
height of 76 m above the ground at a ground
speed of 185 km per hour with two observers
counting kangaroos over a 200 m wide strip of
ground, viewed through their respective side
windows and demarcated by an outer and inner
trailing streamer attached to the wing strut.
Counts are made along each transect within a
time interval of 97 seconds (= 1 sq km per
observer) followed by a break of 7 seconds. A
set of calculations has been developed to convert
the number of kangaroos counted into the
number of kangaroos distributed over the area
covered by the full map sheet.

Plant taxonomic research is concerned with the
discovery and delimitation of species of the
Australian flora and with their patterns of
variation, relationship, distribution, reproductive
biology and evolution. Another stream of
research is related more directly to the genetic
basis of variation in identified resource stocks,
including wild relatives of cultivated plants,
potential new crops and disease organisms with
which they interact. This line of researchaimsto
develop techniques and principles of exploiting
and conserving germplasm.

In the field of entomology, CSIRO has a
significant role in research on all aspects of the
systematic biology of the Australian insect fauna,
with a strong taxonomic bias.

The Organization is responsible for developing
and maintaining three national biclogical
collections, each gazetted as a national heritage
by the Australian Government. They are the
Australian National Wildlife Collection, the
Australian National Insect Collection and the
Australian National Herbarium. Collections are
also maintained of Australian fish and of
unicellular marine algae. They are curated to high
standards and provide much unique information
about our flora and fauna and, to a lesser extent,
those of other countries. These collections serve
a variety of purposes. Each is used for research
on intra-species diversity, taxonomy and
evolution, Taxonomists involved in the Insect
Collection, for instance, collaborate with and
provide services to scientists engaged in
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The new CSIRO Marine Laboratories at Hobart,
Tas., built to accommodate the Divisions of
Oceanography and Fisheries Research. The
buildings were architecturally designed to
harmonize with the historic Battery Point area.

economic, systematic, behavioural and
ecological studies relating to insects. The
Herbarium is important in studies of genetic
resources represented by native species related
to crop plants.

Basic research is also undertaken on the
physiology and habitat requirements of
vertebrates, particularly Australian marsupials.
This includes the physiology of reproduction,
development, water metabolism, thermal
exchange and nutrition. The resultsare valuable
to ecologists dealing with strategic research.

The publication of a national list entitled Extinct
and Endangered Plants of Australia, which has
been updated three times, gives conservation
authorities and others access to the results of
studies on rare and threatened plants.

Oceans

In the 1980s it has become apparent that the
surrounding oceans play a significant but
ill-understood role in determining Australian
weather and climate.

In 1980 the Government agreed to a $25 million
package for expanding CSIRO's oceanographic
research, involving the creation of a new Division
of Oceanography and the relocation of the marine
science complex to new facilities in Hobart, A
purpose-designed and built oceanographic
research vessel, Franklin, to be operated as a
national facility, was part of the agreed package.
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The Division of Oceanography has prime
responsibility for investigating the oceans and
applying results for the national good, while the
Division of Atmospheric Research has a
subsidiary effort concerned with air-sea
interactions and remote sensing of sea surface
temperature. The work of the Division of
Oceanography concentrates on physical ocean-
ography with a subsidiary effort in chemical
oceanography. That Division's objectives and
their raison d' étre are:
® identifying and quantifying the link between

the dynamics and thermodynamics of
Australian regional waters and the variability
of local and global climate;

e quantitative description of regional current
systems and phenomena and their physical
controlling mechanisms to assist the design of
marine structures, navigation, ship routing,
search and rescue, pollution and waste
disposal, and fisheries resource assessment;

e characterization of principal water masses in
relation to subsurface transfer, the supply of
nutrients and deep ocean circulation;

e description of the sea surface state such as
waves, swell, and storm surges in relation to
wind and weather and the influence of the
surrounding seas upon continental weather;

e determination of the basic chemical
processes and pathways involved in
interaction between the water column,
atmosphere, the bottom and marine biota; and

® dynamical, chemical and biological
Interaction between the deep ocean,
continental shelves and nearshore zones, to
define the basic primary productivity of
Australian coastal waters.



Atmosphere

In atmospheric research, CSIRO's role is to
introduce new ideas into the study of atmospheric
processes, particularly into the study of weather,
climate and atmospheric pollution to promote
knowledge for the national benefit.

The major programs are located in the Division
of Atmospheric Research, recently established
by amalgamating the Divisions of Atmospheric
Physics and Cloud Physics and the CSIRO
component of the Australian Numerical
Meteorology Research Centre. In addition there
1san important micro-meteorology programin the
Division of Environmental Mechanics and
peripheral atmospheric studies are undertaken
in the Divisions of Water and Land Resources,
Fossil Fuels, Entomology and Oceanography.

The Bureau of Meteorology is clearly an
important ultimate user of the results of the
Organization's atmospheric research, although
the Bureau has primary responsibility for the
conduct of research in support of its own
operations. Collaborative work takes place also.
For example, arecently completed joint 15—year
program on computer modelling of synoptic-
scale circulation has led to numerical analysisand
prediction schemes which are used routinely at
the Bureau to provide synoptic scale weather
information and forecasts. State instrumentalities,
such as electricity commissions and
environmental protection authorities,are users of
other aspects of the Organization's research on
pollutant dispersal and aspects of local and
regional meteorology.

Several items of advanced equipment
developed by the Division are being
commercialized, for example, a satellite data
acquisition and analysis system, and an image
analysis terminal for data-processing.

Astronomy

Construction of the Australia Telescope is
proceeding on schedule. The Culgoora civil
works contract began during the year. It includes
the laying of a 3-kilometre railirack on the CSIRO
site, an 86-metre track on land three kilometres
from the main site, access roads, causeways and
the 37 stations along the tracks at which the
antennas can be positioned. The successful
tenderer for the $15 million contract to construct
the seven 22-metre diameter antennasshould be
known in mid-1885. The Division of Radiophysics
has taken delivery from Austek Microsystems Pty
Ltd of 6000 of the 10 000 or so CSIRO-designed
VLSI digital correlator chips which will be used

for signal processing. In addition, the Parkes
radio-telescope, one of the key elements in the
Australia Telescope, has undergone a major
upgrade over the past three years. This is In
preparation for its role as the prime receiving
station for signals beamed back from NASA's
Voyager spacecraft in its fly-by of the planet
Uranus in January 1986, and from the European
Space Agency's (ESA) Giotto spacecratft in its
encounter with Halley's Comet in March 1986.
Contracts totalling $500 000 from NASA and ESA
have assisted in the upgrade.

Astrophysicists at the Division have made
several advances during the year, one of the most
striking being the discovery of remnants of a most
unusual stellar explosion. Exploding stars, or
supernovae, are fairly common events. When
massive stars burn up all their nuclear fuel a giant
explosion is triggered creating, in most cases,
shells of expanding and radiating gas and debiris.
A neutron star or black hole may also be born’
at the centre of the explosion. The Crab Nebula

A false colour radio image of the supernova
remnant Kesteven 32 obtained by CSIRO Division
of Radiophysics scientists at a frequency of 843
megahertz using the Molonglo Observatory
telescope operated by the University of Sydney.
In this image the darker coloured regions are
emitting less radiation than the lighter coloured
regionsAn expanding shell of emission which
today is 82 light years in diameter and which first
started to form approximately 5000 years ago at
the time the central star exploded at the end of
its life has emanating from it a ‘jet’ of emission
which has expanded out to form a ‘plume’. This
strange, newly-discovered feature of the ‘jet' and
‘plume’ coming out of a supernova has not been
noted before near supemovae. The implications
for our understanding of the physics of ‘dying’
stars are important and astronomers are currently
working on this problem.
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1s one well-known remnant of a supernova. The
newly-discovered supernova remnant was found
as part of a research program, using the Molonglo
Telescope operated by the University of Sydney,
to study the life-cycle of stars. The remnant is
unique in that it consists of a strong jet of matter
radiating from the site of the exploded star, as
well as the shell of expanding debris which is
normally associated with such an explosion. Jets
of this type have not been observed before and
the discovery will lead to a re-evaluation of
current theories about the physics of 'dying’ stars.
The search for new supernova remnants by
CSIRO scientists is continuing, since the
environmentsaround such exploding stars create
a physical laboratory for studying radiation
processes that could never be emulated on earth.

Environmental Protection

CSIRO's research on environmental protection
involves land, water, air and the human
environment. The land element of the research
1s carried out in several Divisions, including
Mineralogy and Geochemistry, and Soils. The
former Division is concerned with treating and
disposing of large volumes of caustic red mud
residues from alumina refineries in the south-west
of Western Australia which will ultimately cover
7000 ha. The Division of Soils is concerned with
heavy metals in soils, particularly around the
lead-zinc smelter at Port Pirie, South Australia. It
is also investigating the contribution from the city
and from geological and agricultural origins to the
lead content of Adelaide and its environs.

In addition, research projects are being
undertaken in the Division of Soils and the
Division of Water and Land Résources on the
salinization of land.

Research projects on the environmental
protection of water in the Division of Fossil Fuels
seek to identify and characterize processes
important in controlling the release of heavy metal
1ons from mining operations and their subsequent
transport in streams. The aim is to achieve an
understanding sufficient to predict the likely
magnitude of releases of contaminants from
prospective mining operationsand the extentand
duration of the resulting effects on the aquatic
environment. The approach is applicable
generally to chemical contamination in other
surface waters such as estuaries, soil-water and
groundwater systems.

Researchin the Centre for Irrigation Research
pertinent to this field includes the study of the
impact of aquatic herbicides on water quality and
the turbidity and eutrophication of surface waters.
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CSIRO's work in protecting the atmosphere
falls into two main categories: regional problems
involving the more immediate effects of industrial
emissions, and global problems because of
changes in levels of trace atmospheric
constituents caused by human actions. Examples
of this research are found in the Divisions of
Atmospheric Research, Environmental
Mechanics and Fossil Fuels.

Local and regional pollution research is
concerned with physical processes responsible
for the transport and dispersion of air pollutants
and with chemical transformations producing
secondary pollutants, for example, photo-
chemical smog, or acting as sinks to remove
pollutants.

Much of this work concerns basic physical
processes such as cold air drainage, buoyant
plume rise and dispersion, plume visibility, and
the effect of topography on airflow. These can be
studied theoretically by laboratory simulations,
and by specialized field measurements. These
studies are directed mainly at understanding and
alleviating practical problems in regions of heavy
industrial and urban development. Areas
included are the Latrobe Valley, Melbourne,
Sydney, and major electricity-generating areas of
Queensland and New South Wales. Such studies
aid the development of realistic control and
regulatory strategies.

Inrelation to global pollution, the past 10 years
have seen a procession of alerts concerning the
quality of the large-scale atmospheric
environment. These included the effects of
spray-can aerosol gases and supersonic aircraft
on ozone levels and the concomitant effects of
ultra-violet irradiation on human and other life
forms, as well as the accumulation of certain
‘greenhouse’ gases which might influence global
and regional climate on decadal time-scales. In
particular carbon dioxide has been studied
extensively and is widely regarded as the key
global environmental issue.

The Division of Atmospheric Research studies
on gasessuch as carbon dioxide, methane, ozone,
nitrogen oxides and halocarbons, and on
background aerosols have been at the forefront
of a well-coordinated global effort to improve
fundamental understanding in this hitherto
neglected field. This will enable predictions and
assessments of perceived threats to be properly
undertaken.

Research on the protection of the human
environment Includes studies in the Division of
Entomology of insect pests such as wasps,
bushflies and Portuguese millipedes.



9. Service Industries

CSIROis not concerned with all service industries
but only with a limited selection, defined in part
by the activities of other government agencies
and in part by the special skills of the
Organization. Urban engineering encompasses
aspects of the construction and transport
industries and extends to the application of
advanced techniques to urban planning. Health
deals mainly with nutrition and food safety, with
a smaller component of medical technology
derived from the special expertise of some of the
physical science Divisions. Standards, as here
defined, relate to the primary physical standards
and calibrations derived from them; other types
of regulatory standards are subsumed in their
substantive fields.

The following sections document recent
changes to CSIRO policy on urban engineering,
health and physical standards of measurement,
and describe research achievements during the
past year.

Urban and Civil
Engineering

CSIRO seeks to bring science to bear on the
traditional practices of the building and
construction industry and to foster innovation for
the industry. Consistent with its national
responsibilities, the Organization carries out
scientific research which benefits industry and
the community by concentrating on general
problems of the building industry which
transcend peculiarly regional or local issues.

Work on urban and civil engineering in CSIRO
is mostly concentrated in the Division of Building
Research whose research objectives embrace
design for durability, life cycle performance,
safety and risk, and shelter and infrastructure.
The Division collaborates extensively with
industry. In such a fragmented industry
collaboration is with industrial associations
representing particular sectors of the industry, or
with the more inncvative or
technically-adventurous entrepreneurs by videos
directed to builders and building surveyors.
Contributions in kind, access to building sites and
experiments with new techniques/processes are
the usual forms of industry collaboration rather
than the direct provision of funds. The results of
the Division's work are widely disseminated by
technical associations, by Divisional publications
aimed at specific industry sectors, and by
changes in the standards and building codes
which can make mandatory beneficial

AND PRIMARY

(A) Traffic noise arising from travel on
Melbourne's freeway and primary arterial road
network.

(B) Carbon monoxide levels from traffic through
the Melbourne suburb of Hawthorn show a peak
near the busy Kew Junction.

Traffic engineering microcomputer prograrms,
URPOL, POLDIF and SURVU, developed by the
Division of Building Research, are used to
produce vehicle pollution models. In (A), volumes
and speeds have been simulated and the resultant
distribution of traffic noise over the urban area
estimated and graphically displayed. In (B) the
distribution of carbon monoxide emitted from
vehicles travelling during a typical morning peak
hour in summer has been modelled.
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innovations or prohibit practices demonstrated as
unsafe or inefficient. Publication in the formal
scientific literature is secondary to these other
communication processes.

While there have been no major CSIRO
research policy shifts in urban engineering
during the year, the Division of Building Research
has made significant research progressinseveral
areas. Some examples follow.

Aggregate Stability

In the classical model for set concrete, the coarse
aggregate and sand are merely fillers used to
extend the active component, that is the cement
paste, which is considered to be the source of all
the properties of the concrete, such as its
strength, durability and shrinkage. Over the last
decade it became apparent, through unfortunate
field experiences, that this model could no longer
be considered valid. It had to be recognized that
the stone, particularly the coarse aggregate, isan
active component which can influence greatly the
concrete's behaviour. Some of the earliest studies
of this phenomenon were done by CSIRO 40
years ago at the former Division of Industrnial
Chemistry.

Most of the more recent problems have arisen
from the presence of clay-type minerals in the
aggregate. The Division of Building Research has
contributed significantly to identifying the types
of minerals causing dimensional change in the
aggregate, the extent to which they can
contribute to dimensional change, and the extent
to which this change is influenced by the
distribution of the minerals throughout the stone.
The identification of these factors has meant that
empirical tests, formerly used in evaluating stone
for concrete or road construction, can be
replaced by more rational measurements. As a
resultit has been possible to continue operating
some guarries conveniently close to population
centres, but which were about to be closed
because of allegations of producing unsound
stone. This has not only been economically
important to quarry operators but socially and
environmentally useful in avoiding the need to
open up new quarries near residential areas.

This work has been extended in the last year,
through a Queensland Water Resources
Commission sponsorship, to the examination ofa
microgranite source rock which was proposed
for use in concrete in a dam. Analysis by X-ray
diffraction showed that smectite, a swelling clay,
had formed in the more weathered samples at
the expense of the clorite and feldspar
constituents. This alteration greatly influenced
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dimensional stability, and the finding was
important in deciding on the choice of the source
of aggregate for the dam. If this material was to
be used, a simple method of analysis was needed
for applying at the quarry site to control the
quarrying operation. The method chosen showed
that methylene-blue dye absorption indicated the
smectite content of powdered rock from easily
obtained percussion-drilled samples and that a
highly significant correlation existed between the
drying shrinkage of prisms cut from the diamond-
drilled cores and dye absorption of these samples
in powdered form.

Using the methylene-blue absorption test, the
source rock was evaluated for dimensional
stability and 85% of the rock was found to be
stable and suitable for structural concrete. The
methylene-blue absorption test enables consider-
able saving in laboratory time and labour in
making an assessment.

There will be an increasing need for this type
of study as the best aggregate material near large
population centres is used up and it becomes
necessary to balance the costs of what, at first
sight, appears to be slightly infericr material
against the increased transport costs and environ-
mental disturbance involved in opening up
quarries of the best material in remoter areas.
One road construction authority, recognizing the
importance of the Division's work, has appointed
its own staff of geologists and mineralogists to
carry out similar evaluations.
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Photomicrograph of a thin section of a basalt
showing smectite clay rims forming from an
olivine phenocryst. This alteration renders the
rock dimensionally unstable and mechanically
weak and therefore unsuitable for use in either
road construction or concrete structure,



Slab-On-Ground for Domestic
Construction

Early in 1985, the Standards Association of
Australia issued for public review a Draft Code
of Practice for Residential Slabs and Footings.
This was the penultimate stage in realizing work
done over many years by the Division which has
led to a change in flooring materials in Australia's
new houses from the almost universal use of
timber to the adoption of concrete in about 60%
of the market. In Western Australia, the
penetration of the market by concrete is much
higher, approaching 100%.

Although cost has at times determined which
material will be used, generally the technical
properties of concrete floors appear to have led
to their acceptance. The work on concrete floors
in the Division began with demonstrations of their
undoubted thermal advantages in flattening out
the peaks of high temperature and filling in the
troughs of low temperature experienced in
normal housing. These experimental studies
resulted in a whole new suite of computer
programs, designed to calculate indoor
temperatures, Concrete floors were found not
only to have distinct thermal, but also acoustic,
advantages.

For many years, the engineering theory to
allow these floors to be designed to support
houses on the moving soils which are the common
foundation material in Adelaide's suburbsand in
the western areas of Sydney and Melbourne was
lacking. These soils can rise and fall more than
50 mm a year with changing moisture content
between seasons. Division of Building Research
work filled thisneed, and the design procedures
devised have been used to derive standard
designs now incorporated in the Victorian
Building Requlations. These and other features
arising from the Division's work have now been
mcorporated in the Code of Practice for
Residential Slabs and Floorings. The final form of
the Code is expected to be adopted by all States,

An important definition in the proposed Code
isthat ofacceptable crack widths. Acceptance of
the definition will substantially reduce current
litigation over allegedly defective design and
construction and should reduce housing costs. At
various stages work on the Code has been
sponsored by Cement and Concrete of Australia,
and the Steel Reinforcement Promotion Group.

Information Technology and
Local Government

The building and construction industry is
probably the most fragmented of all the major
economic sectors and its efficiency depends on
effective communication between the many small
units. Three years ago the Division of Building
Research decided to introduce microcomputers
wherever possible throughout its laboratories and
to develop software to make microcomputers
available quickly to all levels of the building
industry and in local government. Thus the
possibility of a computer revolution in the industry
became real.

The decision provided an excellent basis for
developing knowledge-based and other expert
systems, particularly for branches of local
government. This work is receiving financial
support from several external sources and forms
a major part of CSIRCO's effort in information
technology which is discussed in Chapter 10.
Collaborative research arrangements with two
software houses will ensure that the Division's
software 1s marketed throughout Australia and
overseas,

The continued development of software
technology, particularly expert systems, will
improve communication and efficiency in the
many sectors of the building and construction
industry. This will benefit Australia as a nation,
and the competitiveness of many industries which
invest in building.

Health

Amedical research policy for CSIRO, formulated
by the Executive in 1979, was recorded in the
1978/79 Annual Report. Reference was made at
that time to the formation of the CSIRO Medical
Research Liaison Committee in 1973 to promote
the effective use of CSIRO discoveries relevant
to human health and to the establishment of the
Division of Human Nutrition in 1975, The policy
was re-examined in 1983 and a revised policy,
endorsed by the Minister for Health, the Hon.
Neal Blewett, was reported in the 1983/84 Annual
Report.

The revised policy represented a significant
change from the earlier one by expressing a
positive CSIRO research role in human nutrition
and food safety directed to solving problems of
human health. The policy reiterated that CSIRO
findings with possible medical relevance in other
areas of biological and physical sciences would
be pursued as formerly in collaboration with
medical scientists. The Medical Research Liaison
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Committee remains an important source of
assistance to the Executive, as well as being its
main source of advice on medical research
matters.

The 1983/84 Annual Report also recorded
Executive decisions on the review of the Division
of Human Nutrition, which is responsible for the
Organization's main effort in human health
research. It was noted that it had made significant
contributions to the knowledge of human nutrition
and 1ts research programs generally were
appropriate to Australia's needs, The Executive
decided to continue the Division with only minor
variations to its programs.

There was no change in CSIRO medical
research policy or its emphasis during 1984/85,
but a significant step — the Executive's decision
to name human nutrition as a designated growth
areain 1985/86 — was taken towards implement-
ing it. Designated growth areas are eligible to
receive additional research funding from the
Executive, and are allocated extra resources by
redeployment within Institutes.

The Institute of Animaland Food Sciencesalso
emphasized human nutrition in its Strategic
Objectives, formulated during the year and
endorsed by the Executive. It took into account
associations between diet and human health.
Specifically, the Institute aims to expand research
on the links between human diet and disease, on
the microbiological safety of foods, and on
producing leaner meat. The last area recognizes
that a significant source of fat in the diet is
‘non-visible' fat in meat products from cattle and
sheep.

Research programs in human nutrition are
continuing in the Division of Human Nutrition, with
a smaller component in the Division of Food
Research, which has the main carriage of food
safety research. Projects in animal nutrition,
genetic and immunological research by the
Division of Animal Production — a constituent
Division of the Institute of Animal and Food
Sclences — aim to produce leaner cattle and
sheep meat.

Considerable attention is being paid to medical
technology by CSIRO, based in particular on the
expertise of the Divisions of Applied Physicsand
Radiophysics in the physical sciences.

In November 1984 the Division of Applied
Physics held a colloguium, in conjunction with the
newly-formed Medical Engineering Research
Association, which has an office in the Division,
to describe its research and expertise in medical
technology. The research includes developing
instruments for optical use, measuring
biomagnetism as a potential non-intrusive
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Image reconstruction from sparse data.
Tomographic reconstructions in false colour from
data calculated using a model of a cross-section
ofthe human head was used for this typical CAT
scanner geometry. Top left: reconstructions using
afull data set equivalent to 128 views taken over
an angular range of 360°, Top right: reconstruction
from 16 views over a range of 180° by the method
used in most modern CAT scanners. Bottom:
reconstructions from 16 views over a range of
180° by two new algorithms, being developed by
the Division of Radiophysics and Macquarie
University.

diagnostic technique, and constructing ultrasonic
devices for surgical use and blood analysis. The
Division's expertise in lasers is relevant to
medical practice in the area of laser surgery,
which is expanding rapidly, and also in
holography, which is only in its early phase of
application to medical science.

The Division of Radiophysics has particular
expertise in electronics and signal processing,
which it is applying to medical areas. Computer
reconstruction of images from sparse data, now
directed primarily to mining and radio-
astronomy, could be used with CAT scanners. By
reducing the amount of data required, the total
exposure of patients to X-rays could also be
reduced. Other research has been directed to
aiding the handicapped to exercise control over
electrical and electronic devices in everyday use
such as telephones, televisions and kitchen
appliances.



Research achievements during 1984/85
included:

Division of Human Nutrition

o Demonstration that the depressed growth
ratesof Aboriginal children in the Kimberley
region of Western Australia are not due to a
deficiency of dietary zinc.

o Demonstration that diets with a high ratio of
polyunsaturated to saturated fats alter the fatty
acid composition of membranes in the heart
and, in experimental animals, protect against
cardiac muscle arrhythmias, and hence
sudden cardiac arrest.

© [solation in pure form of two growth-
promoting substances from milk and their
identification as an insulin-like growth factor
— I/somatomedin and a modified highly-
potent form of that protein. The medical and
commercial applications of these discoveries,
made in association with the University of
Adelaide, are being explored.

e Formation of an international consultative
group, the International Council for Control of
lodine Deficiency Disorders (ICCIDD), with
a secretariat based in the Division and
supported by the Australian Development
Assistance Bureau and UNICEF (New York).
The Council will advise international
agenciesand countries, particularly in Africa
and Asia, on control programs to prevent
mental retardation arising from iodine
deficiency.

o Demonstration that up to half Australia's
population are using a wide variety of dietary
supplements. However, most people are
unaware of causal relations between specific
components of the diet and health and
disease.

o Identification of causative factors in the diet
linked to gallstones and bowel cancer.

Division of Food Research

e Determination of the conditions which allow
the growth of potentially pathogenic Vibrio
spp. In oysters. This information will enable
appropriate control measures to be taken.
Previous tests showed that these bacteria are
naturally present in oysters and may not be
removed by current oyster purification
procedures.

e Demonstration of a relationship between the
production of physiologically-active amines
and phenols in the human infant gut and the

nature of the diet. These compounds — if
absorbed — are potentially harmful.

e Identif